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NHPNG CHU VIET TAT

ADP Adenosine diphosphate

AMP Adenosine monophosphate

APG Acid 3-phosphoglyceric

A-1,3-DPG Acid 1,3 diphosphoglyceric

ATP Adenosine triphosphate

A-6PA Acid 6-penicillanic

CoA Coenzyme A

CKS Chét khang sinh

DNA Deoxiribonucleic acid

R-1,5-DP Ribulose-1,5-diphosphate

R-5-P Ribulose-5-diphosphate

RNA Ribonucleic acid

VSV Vi sinh vat

F-6-P Fructose-6-phosphate

FAD Flavin adenine dinucleotide

G-6-P Glucose-6-phosphate

GAP Glyceraldehyde phosphate

KDPG 2-Keto-3-deoxi-6-phosphogluconate

N Nitrogen

NAD Nicotinamid adenine dinucleotide dang oxi hoa
NADH Nicotinamid adenine dinucleotide dang khir
NADP Nicotinamid adenine dinucleotide phosphat dang oxi héa
NADPH Nicotinamid adenine dinucleotide phosphat dang khe
PP Pentose phosphate

X-5-P Xylulose-5-phosphate



Chwong 1: MO’ DAU

I. POI TUQNG CUA VI SINH VAT HQC CONG NGHIEP

1. Khai niém chung

Vi sinh vat hoc cong nghiép (Industrial Microbiology) 1a mgt nganh cua Vi sinh hoc,
trong d6 vi sinh vat (VSV) dugc xem xét dé su dung trong cong nghi¢p va nhitng linh vuc
khéc nhau cua k¥ thuat.

Vi sinh vét hoc cong nghiép (VSVHCN) giai quyét hai van dé chinh trai nguoc nhau:

e Mot mat, né dan t6i 1am rd hoan toan nhiing tinh chat sinh hoc va sinh hoa cua
nhitng co thé song 1a nguyén nhén co ban va truc tiép cia sy chuyén hoéd hod hoc, nhirng chat
cd & co chat nay hay co chat kia. Trong truong hop nay, VSVHCN sur dung nhitng VSV dé
thu nhiing san pham quan trong va c6 gia tri thuc t€ bang con dudng 1én men. Phuong phap
sinh hod dé thu nhiéu san pham la phuong phép duy nhat c6 lgi vé kinh té.

e Mit khac, chung ta ciing biét sy 1én men do VSV gy ra khong ludn ludn dién ra
theo mot huéng nhu mong mudn. Sy pha huy mot qua trinh 1én men thuong xay ra do su hoat
dong ctua nhiitng VSV la. Trong truong hop nay, diéu rat quan trong la khong nhitng phai biét
nhiing VSV gay ra qua trinh can thiét ma con phai biet cad nhitng VSV ¢6 hai gay ton that cho
san xuat. Nha VSVHCN c¢6 kinh nghiém phai kham phé ra ching, lam ro tinh chat c6 hai do
chung gay ra va tim ra nhitng phuong phap dau tranh véi chiing.

2. P6i twgng nghién ctru

2.1. Céac nhém vi sinh vat st dung trong vi sinh vat cong nghiép

1). Virus

2). Vi khuén va c6 khuan (Eubacteria va Archaea)
3). Vi nam (Microfungi)

4). Vi tdo (Microalgae)

5). Nguyén sinh dong vat (Protozoa)

2.2. Quy trinh cong nghé san xuit mot s6 san pham bang trén ddi twong vi sinh vat

3. Muc tiéu mén hgc

Sau khi hoc xong hoc phan nay, sinh vién can hiéu dugc cac Gmg dung cong nghiép
quan trong cua vi sinh vat, sy khac bi¢t gilra cong ngh¢ sinh hoc vi sinh vat hién dai va vi sinh
vat hoc truyén thong, phan biét dugc cac nhom san pham va qué trinh cong nghiép, vai tro cua
vi sinh vat trong tuyén khoang va trong xur Iy nude thai bang con dudng sinh hoc.

I1. NOI DUNG

1. Cac giai doan phat trién cta vi sinh vat hoc cong nghiép
2. Co s6 khoa hoc cua vi sinh vat hoc cong nghiép

3. Phan loai san pham

4. Phuong phap va ky thuat 1én men

5. Su thu nhan sinh khéi t& bao



6. Cac san pham 1én men

7. Céc chét trao ddi bac 1

8. Céc chit trao d6i bac 2

9. Céc san pham chuyén hoa

10. Xir Iy nudc thai bang bién phép sinh hoc
11. Sy tuyén khoang nho vi sinh vét

I11. LUQC SU PHAT TRIEN CUA VI SINH VAT HQC CONG NGHIEP

Su phat trién ctia VSVHCN duoc chia thanh 4 giai doan chinh:

Giai doan 1: Giai doan trudc Pasteur (dén 1865)

Con ngudi tng dung tiém ning ctia VSV san xuat cic san pham khi con chua nhan
thire duoc su ton tai cta chiing trong ty nhién :

+ San xuét dd uéng chtra rugu nhu ruou, rugu vang, bia, ...
+ Séan xuét twong, nudéc mam. ..
+ San xuat thyc pham 1én men nhu mudi chua rau qua, 0 chua thirc n cho gia suc. ..

Tuy mdt sé qué trinh duoc thuc hién & quy mo rong rii, nhung nhimg su thanh cong
d6 con phu thudc vao sy ngiu nhién hay kinh nghiém ctia nhitng ngudi tho gioi truyén cho cac
thé hé sau. Vai trd cia VSV trong sy chuyén hoa cc chét hitu co dugc con ngudi biét dén
khoang hon 100 ndm trudc day.

Giai doan 2: Giai doan phat trién cua cong nghi€p 1én men tinh dén 1940, bao gém
cac cong trinh cua Pasteur (1865) v€ 1én men va hoc thuyét vé mam bénh, Pasteur cling da de
ra phuong phép thanh trung Pasteur dé ti¢t trung ruou nho, bia ma khong lam hong pham
chat. Phuong phap nay hién nay c6 img dung rat 16n. Boéi vay Pasteur dugce coi 1a nguoi sang
1ap ra VSVHCN; Su phat trién cia hod sinh hoc vdi cac kién thirc vé trao doi chat trung gian,
su 1am cht ngay cang nhiéu hon ddi véi cac enzyme.

Viéc nghién ciru va st dung cic ching nim men thuan khiét Saccharomyces
carlsbergensis trong san xuét bia (Emil Christian Hansen, 1883) c6 thé xem 14 buéc mé dau cho
cong nghi¢p Ién men dya trén co s& khoa hoc.

2
Hinh 1.1: Céc nha vi sinh vat hoc cong nghiép tién bdi

1. Louis Pasteur (1822-1895); 2. Emil Christian Hansen (1842 - 1909);

3. Eduard Buchner (1860- 1917)


http://clendening.kumc.edu/dc/pc/hansen.jpg
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Nam 1898 Eduard Buchner ciing di nghién ctru tic dung 1én men cua nhiéu nim
men, d3 vach ra mdi lién hé gitra ndm men va hoa hoc vé men, va ung dung hoat dong cua
ndm men vao san xuit tiép giéng ngoai. Ong d3 nghién nidm men lay ra dung dich c6 men
zymase va cho 1én men ruou.

Nhu vay giai doan thir hai 1a giai doan sir dung cac hoat tinh ctia VSV- giai doan nay
duoc danh dau béng viéc dat co sd khoa hoc cho qua trinh san xuét d6 uéng chtra ruou.

Giai doan thr ba: Giai doan cong nghiép khang sinh, hoa chit va sinh tong hop diéu
khién duoc tinh 1941- 1970, bao gém su xuat hién cua cac chat khang sinh, nhiing tién bo vé
di truyén hoc trong vi¢c chon loc cac thé dot bién vi khuan, sy nghién ctru cac diéu kién 1én
men toi wu, ky thudt hoc 1én men, vi€c tch va tinh ché san phém...

Giai doan thir ba duoc dic trung boi sy phat trién ciia mot nén cong nghiép VSV doc
lap. Nguoi ta da diéu khién dugc cac qua trinh siéu tong hop & VSV va tao ra duoc hang loat
cac ching dot bién & VSV. Nho cac thanh tyu ndy ma ngudi ta da san xuat & quy mé 16n mi
chinh, lysine va nhiéu loai amino acid khac.

4
Hinh 1.2: 1. Alexander Fleming(1881-1955); 2. Francis Crick (1916-2004);
3. James Dewey Watson (1928-); 4. Joshua Lederberg(1925-)

Giai doan thu tu: (giai doan hién nay) dugc déanh dau b?mg su phat hién ra cac
enzyme cit gidi han restrictase va cac plasmid véi sy gan cic gene la mang cac thong tin
tong hop céac protein dic biét vao mot co thé da tro thanh mot phuong phéap thong dung va sy
kiém soat ngay cang tot hon su biéu hién cua cac gene nay.

1 2 3 4
Hinh 1.3: 1.Daniel Nathans (1928-1999); 2.Werner Arber(1929-);
3.Hamilton Othanel Smith (1931-); 4.Herbert Boyer (1936-)



IV. VI TRI VA YEU CAU MON HQC

Moén VSVCN nhim cung cap cho ngudi hoc nhing kién thirc va ky ning tng dung
VSV trong mét sé quy trinh cong nghé phuc vu khoa hoc va doi sdng con ngudi, ngoai ra con
gitip cho sinh vién phuong phap nim bét dwoc mot sd quy trinh k¥ thuat va giai thich duoc
qua trinh san xuét trén co s¢ khoa hoc, tién t6i co thé chu dong huéng dan giup d& mot sé co
sO san xuat trong nhitng truong hop can thiét, ddng thoi cung cip thém nhimg kién thic sau,
rong v& VSV hoc tng dung, gop phan ddy manh san xut, ting thém cua cai vt chét, cai thién
ddi sdng cho nhan loai.

V. Vai trd ciia vi sinh vt trong doi song

Cé dinh N, (N, > 2NH,)  Bao quan thuc pham

Chu ky dinh dudng Thue pham lén men
¥ NHj st‘\
NOg™ % (g,

NN / ‘g0 A
Phu gia thwe pham (monosodium
Chéan nuoi glutamate, citric acid, nam men)

|

.a_,(J i L

Cellulose = CO,, + CH, +Protein dong vat

Hinh 1.4. Mot s6 ich lgi ciia VSV trong ndng nghiép, thwe phim

Té bao Chuyén hoa sinh hoc San pham tu té bao
Co chit s 0%
0o g00 =
: % ®o :. B B
Enzymes / o 000 °\ | Hoachat
é° ¢ %2 g% (gluco- - (acid citric,
S ® Té bao | isomerase, ... / \ e
ST ayioue e i
Khing sinh, Alcohol,
(penicillin,. ) (ethanol)
Phy gia
thue phim,

(acid amin,...)
Hinh 1.5. Ung dung ciia vi sinh vét trong cong nghiép
-Pai da s6 vi sinh vat 1a “ban”:
+ V& nong nghiép: ¢d dinh dam cho cay trdng; tuan hoan cac chit dinh dudng trong
dat; giup gia suc tiéu hoa co, rom thanh thit...
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+ V& thuc phém: tao cac thuc phém 1én men (bia, rugu, fomage, yaourt...); kéo dai
thoi gian bao quan; tao cic phu gia thyc pham. ..

+ V& cong nghiép: tao ra cac dung méi hiru co, cac chat dinh dudng, vitamin, sinh
khéi...

+ V& y té: san xuat khang sinh, giup 6n dinh hé vi khuan dudng rudt

+ V& moi trudng: phan hiy cc chit thai, cai thién moi trudng bi 6 nhiém thudc trir
sau, thudc diét co. ..

+ V& ning luong: tao khi methane dung lam nhién liéu; tao H, tir ning luong anh
sang va cac ngudn nang luong vo co, hitu co dung lam ngudn ning leong tai sinh cua tuong
lai.

+ C6 vai tro khong thé thiéu trong Cong nghé Sinh hoc hién dai.

- Mot s6 it vi sinh vat 1a “thu”:

+ Gay bénh trén nguoi

+ Gay bénh trén vat nuoi

+ Gay bénh trén ciy trong.

+ Gay hu hong cac dung cu thiét bi. ..

TOM TAT CHUONG

Vi sinh vat hoc cong nghi€p (VSVHCN) 1a mot bd phan cuia cong nghé sinh hoc,
trong d6 vi sinh vat dugc xem xét dé sir dung trong cong nghiép va nhiing linh vuc khac nhau
cua k¥ thuat - cong ngh¢.

VSVHCN c6 ung dung rong rdi trong y duoc, luong thuc thuc phém, nang luong,
hoa chat, vat liéu méi, nong 1am ngu nghiép va bao vé moi sinh...gop phan cai thién dang ké
cudc sdng con nguoi. Nhidu tng dung to 16n hon dang & phia trudc.

* Cau héi on tap

1. B6i twong nghién ctru cia vi sinh vét hoc cong nghiép 1a gi ?

2. Céc giai doan phat trién cta vi sinh vat hoc cong nghiép ?

3. Giai doan phat trién dau tién cta vi sinh vat hoc c6ng nghiép dugc danh diu bang
cong trinh cua Pasteur (1878) chirng minh vi sinh vat 1a tdc nhan cta su 1én men, va sau d6 la
cac cong trinh clai......cccocceeennnne (1883) dung cic ching ndm men thuan khiét
Saccharomyces carlsbergensis trong san xuét bia, va .........cccco........ (1898) phat hién ra dich
chiét nAm men c6 kha ning gy ra qua trinh 1én men ruou ( chirng minh 1én men thuc chét 13
mot qua trinh enzyme).

4. Tai sao ¢6 ngudi nodi vi sinh vat vira 1a nguoi ban than thiét, vira 1a ké thu nguy
hiém ctia con ngudi.

* Tai li€u doc thém

1.Kiéu Hiru Anh, 1999.Gido trinh Vi sinh vit hoc céng nghiép. Nxb KH&KT Ha



2. Nguyén Quang Hao, Vuong Trong Hao, Bién Vin Minh, 1998. Vi sinh vat hoc
cong nghié¢p, NXBGD.

3. Nguyén Xuan Thanh, Nguyén Ba Hién, Hoang Hai, Vii Thi Hoan, 2006. Gi4do
trinh vi sinh vat hoc cong nghiép, NXBGD.

4.Luong Ptrc Pham, 1999. Céng nghé vi sinh vit. Nxb NN.

* Tai liéu tham khao

1. Kiéu Hitu Anh, 2006. Gido trinh Vi sinh vdt hoc Ly thuyét va bai tap giai sin song
nglr Viét- Anh, phan 1& phan 2, NXB KH&KT, Ha Noi.

2. Nguyén Lan Diing, Nguyén Dinh Quyén, Pham Van Ty, 1997. Vi sinh vt hoc.
NxbGD.

3. Pham Van Ty, 2006. Cong ngh¢ sinh hoc tap 5 Cong ngh¢ vi sinh va mdi truong,
NXBGD.

4. Prescot Harley Klein, 2002. Microbiology. W. C. Brown publisher, USA.
5. http://vietsciences.net va http://vietsciences.free.fr

6. http://wikipeda

7. http://wikibooks

* Giai thich thuit ngir

Gene 1a mot doan DNA mang mot chirc ning nhét dinh trong qué trinh truyén théng
tin di truyén.

Plasmids (thuong) 1a cac phan tir DNA mach d6i dang vong nam ngoai DNA nhiém
sdc thé. Chting thuong hién di¢n trong vi khuén, ddi khi cling c6 ¢ sinh vat cd nhan that
(eukaryote) (vi du nhu vong 2 micrometre ¢ Saccharomyces cerevisiae). Chiing co6 kich thudc
khoang tir 1 dén hon 400 kilobase pairs (kbp). Ching c6 thé hién dién chi mét ban sao, ddi
v6i plasmid 16n, cho téi vai trim ban sao trong cling mot té bao.

Sinh vt nhan so, con goi 1 sinh vét tién nhan (prokaryote) 1a nhém sinh vat ma
té bao khdng c6 mang nhan. Pay 1a dic diém chinh dé phan biét v6i cac té bao eukaryote.
Prokaryote ciing khong c6 cac bao quan va cau trac ndi bao dién hinh cua té bao eukaryote.
Hau hét cac chirc ning ciia cac bao quan nhu ty thé, luc lap, bd may Golgi dugc tién hanh trén
mang sinh chat.

Sinh vt nhan chuin (eukaryote), con goi 13 sinh vat nhan thwe, sinh vat nhén
dién hinh hoic sinh vét c6 nhin chinh thiic 14 mot sinh vat gdm céc té bao phuc tap, trong
do vat liéu di truyén duoc sép dat trong nhan c6 mang bao boc.

Vi sinh vét : 1a nhiing sinh vét don bao c6 kich thudc nho, khong quan sat duge bang
mat thuong ma phai str dung kinh hién vi. Thuat ngit vi sinh vat khong tuong duong voi bat
ky taxon nao trong phan loai khoa hoc. N6 bao gdm ca virus, vi khuan, archaea, vi ndm, vi
tdo, dong vat nguyén sinh .v.v.


http://vietsciences.net/
http://vietsciences.free.fr/
http://wikipeda/
http://wikibooks/
http://vi.wikipedia.org/wiki/DNA
http://vi.wikipedia.org/wiki/Th%C3%B4ng_tin_di_truy%E1%BB%81n
http://vi.wikipedia.org/wiki/Th%C3%B4ng_tin_di_truy%E1%BB%81n
http://vi.wikipedia.org/wiki/Th%C3%B4ng_tin_di_truy%E1%BB%81n
http://vi.wikipedia.org/wiki/DNA
http://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n
http://vi.wikipedia.org/wiki/Eukaryote
http://vi.wikipedia.org/w/index.php?title=Saccharomyces_cerevisiae&action=edit
http://vi.wikipedia.org/w/index.php?title=Kilobase_pair&action=edit
http://vi.wikipedia.org/wiki/T%E1%BA%BF_b%C3%A0o
http://vi.wikipedia.org/w/index.php?title=M%C3%A0ng_nh%C3%A2n&action=edit
http://vi.wikipedia.org/wiki/Eukaryote
http://vi.wikipedia.org/w/index.php?title=B%C3%A0o_quan&action=edit
http://vi.wikipedia.org/w/index.php?title=M%C3%A0ng_sinh_ch%E1%BA%A5t&action=edit
http://vi.wikipedia.org/wiki/M%E1%BA%AFt
http://vi.wikipedia.org/wiki/K%C3%ADnh_hi%E1%BB%83n_vi
http://vi.wikipedia.org/w/index.php?title=Taxon&action=edit
http://vi.wikipedia.org/w/index.php?title=Ph%C3%A2n_lo%E1%BA%A1i_khoa_h%E1%BB%8Dc&action=edit
http://vi.wikipedia.org/wiki/Virus
http://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n
http://vi.wikipedia.org/w/index.php?title=Archae&action=edit
http://vi.wikipedia.org/w/index.php?title=Vi_n%E1%BA%A5m&action=edit
http://vi.wikipedia.org/w/index.php?title=Vi_t%E1%BA%A3o&action=edit
http://vi.wikipedia.org/w/index.php?title=Vi_t%E1%BA%A3o&action=edit
http://vi.wikipedia.org/w/index.php?title=Vi_t%E1%BA%A3o&action=edit
http://vi.wikipedia.org/wiki/%C4%90%E1%BB%99ng_v%E1%BA%ADt_nguy%C3%AAn_sinh
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Chwong 2
CO SO’ KHOA HOC CUA VI SINH VAT HOC CONG NGHEP

I. CAC DAC DIEM CUA VI SINH VAT

Vi sinh vat (Microogranisms) 1a tén goi chung dé chi tat ca cac loai sinh vat nho bé,
chi ¢6 thé nhin rd dudi kinh hién vi quang hoc hodc kinh hién vi dién tir.

Vi sinh vét bao gdm nhiéu nhém khac nhau: Cac virus (nhém chwa ¢ cdu tao té bao),
cac vi khuan va vi khuan lam (nhom sinh vat nhan so), cdc vi nam (nhém sinh vat nhan chuan)
va ca mot s6 dong vat nguyén sinh cling nhu tdo don bao cling thudc nhém nay.

Giita cic nhom trén khong c6 mdi lién hé chat ché vé mat hinh thai hay phan loai,
nhung nguoi ta gdp chung lai vi ching cung c6 mdt s6 phuong phap nudi dudng, nghién cuu
va hoat dong sinh 1y gan giong nhau va déu co6 cac dac diém chung.

1. Pic diém chung ciia cac vi sinh vat

1.1. Kich thuoc nho bé

Vi sinh vat thudng duoc do kich thudc bang don vi micromet (1pm= 1/1000mm hay

1/1 000 000m).Virus dugc do kich thuéc don vi bang nanomet (1nm=1/1 000 000mm hay 1/1
000 000 000m).

filnm 1nm I0nm 100 mam 1 pm Wpm  100pm  Imm

T2 phage
Atoms ﬁfﬂi}

Té hao
v, o Grug wit

Lipids Nz it

(&2 o Chioroplas va
[\ thorc wat

o -0
Protein s, 2
Small molecutes Fhdn Ién i khadin

Hinh 2.1. Cac phwong phap quan sat thé giéi song (tir nguyén tir dén té bao)

1.2. Hap thy chdt dinh dwéng truc tiép qua bé mat té bao, chuyén héa nhanh

Pa s6 VSV 1a don bao nén chiung nhan cac chit dinh dudng bing hdp thu
(absorbtion) qua bé mat té bao, khac voi thuc vat 13 fir duwéng (autotrophic) va dong vat 13 néi
tiéu hoa (ingestion) qua dng tiéu hoa. Chinh diéu nay ma viéc nudi cac VSV dugc thyc hién
dé dang va nhanh chéng.
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Mot vi khuan lactic (Lactobacillus) trong 1 gior c6 thé phan giai duoc mot lugng
duong lactose 16n hon 100-10 000 lan so voi khoi lugng cua ching. Toc do tong hop protein
cua nam men cao gap 1000 lan so véi dau tuwong va gap 100 000 l1an so véi trau bo.

1.3. Kha nang sinh san nhanh

Thoi gian thé hé ngan:

- 1 tryc khuan Escherichia coli trong cac diéu kién thich hop chi sau 12-20
phut lai phan cat mot lan.

- Nam men ruou (Saccharomyces cerevisiae) 1a 120 phat.

- Tao Tiéu cau ( Chlorella ) 1 7 gid, véi vi khuan lam Nostoc 13 23 gio...

Vi kuan NAm men Nam soi Vi tao
Escherichia coli S. cerevisiae Alternaria sp. Chlorella sp.

Hinh 2.2. Mt sd vi sinh vt duge sir dung trong VSVHCN
1.4. Khd ndng thich img rdt cao va phat sinh bién di manh
Vi sinh vat da s6 1a don bao, don boi, sinh san nhanh, sé lwong nhiéu, tiép xuc truc
tiép v6i moi truong song. Do d6, rat dé dang phat sinh bién di. Tan sé bién di thuong & mirc

10™°-10710.

Khi méi phat hién ra penicillin hoat tinh chi dat 20 don vi/ml dich 1én men (1943) thi
nay d c6 thé dat trén 100 000 don vi/ml.

1.5. Phdn b6 réng, ching loai nhiéu

Vi sinh vat c6 mat & khép moi noi trén Trai dt, trong khong khi, trong dét, trén nui
cao, dudi bién sau, trén co thé, nguoi, dong vat, thuc vat, trong thuc phém, trén moi dd vat...

Nguoi ta udce tinh trong sb 1,5 triéu loai sinh vat co khoang 200 000 loai vi sinh vat
(100 000 loai dong vat nguyén sinh va tao, 90 000 loai nam, 2500 loai vi khuan lam va 1500
loai vi khuén). Tuy nhién hang ndm, c6 thém hang nghin loai sinh vat méi dugc phat hién,
trong d6 co khong it loai vi sinh vat.

1.6. Su da dang cua cac phan vng hoa hoc

Céc phan tmg sinh hoa trong co thé VSV thuong don gian hon nhiéu so véi trong co
thé dong, thuc vat. Nhung mdi loai c6 mot sb phan tng riéng nén cac phan tng sinh hoa cua
cac loai VSV khac nhau rat da dang. Du mot hop chat co phirc tap dén dau, trong thién nhién
déu c6 cac VSV sir dung hodc phan huy chung. San pham do loai ndy tao ra c6 thé duogc loai
khac str dung.
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MGbi loai thudng tao ra mot sd chat trao doi thir cip (secondary metabolites) ddc hiéu
gitip cho ching phat trién t6t hon va kim hdm mét s loai khac. Vi du: cac loai nAm men ruou
thich nghi véi néng do duong cao va tao ra rugu la chit han ché sy phat trién nhiéu loai khac.
Do dic diém nay, san pham khi bi nhiém s& kim ham su ting truéng cia cac chung san xuat.

2. Nhirng diém khac biét giira cic té bao sinh vat nhén so' va nhan chuin

Bang 2.1. So sanh cic dic diém cua té bao eukaryote va té bao prokaryote

Pic diém Té bao prokaryote Té bao eukaryotes
Sinh vat dién hinh vi khuén, archaea protista, nam, thue vat, dong vat
Kich thuéc dién hinh| ~ 1-10 pm ~10-100 pm

Cau tric nhan té bao

vung nhan; khéng c6 cau
triic dién hinh

cau tric nhan dién hinh véi mang nhan cé cac
cau tric 10 nhan

DNA genome /
Nhiém sac thé

mot phan tir (va thuong
dang vong)

mot hodc mot vai phan tir DNA dang théng’
dugc bao boc bdi cac protein histone trong cau
truc NST

Vi tri xay ra qua
trinh phién ma va dich
ma

dién ra dong thoi trong té
bao chat

tong hop RNA (phién mé) 6 nhan té bao
tong hop protein (dich ma) tai té bao chat

Cau trac ribosome

70S (50S+308)

80S (60S+40S) 6 nhan; 70S ¢ bao quan

Cau trac noi bao

rat it cau trac

duogc to chirc phuc tap va riéng biét bdi hé
thong mang ndi bao va by khung té bao

tién mao duogc tao thanh

tién mao va ti€ém mao cau tao tur tubulin

Ve G 5020 tir cac hat flagellin
mdi té bao thuong co hang chuc ty thé (phu
Ty thé khong c6 thudc vao cuong do ho hap nodi bao (mot sb té
bao khong cé ty thé)
Luc lap khong c6 c6 & cac té bao tao va thyc vat

Muc d6 t6 churc co
thé

thuong la don bao

don bao, tdp doan, va céac co thé da bao véi
cac t€ bao duoc biét hoa ro rét

A s Phan cét (m6t hinh thie | Nguyén phan
Phan bao A ., -, N
phan bao don gian) Giam phan
Ming nhéy Mang sinh chat
Ribosome -
Mesosome ",:7_
Plasmid ~

(Al
Hinh 2.3. Ciu tric té bao vi khuin [A] ; té bao nAm men [B]

Mang Iu'éi ndi bao

Ty the

(B]

Tur nhitng dac diém chung cua cac VSV vira néu, trong san xuat can luu y:
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, -Cach 6t nhat dé tranh nhiém 1a tao moi truong chon loc thich hop cho ddi tugng san
xuat. Xu huéng chinh hién nay la s dung cac VSV cuc doan nham han ché cdc vi sinh vét
binh thuong gay nhiém.

-San xué‘g béng cac VSV c¢6 nhiéu bién dong va dién bién nhanh, can c6 cac bién
phép thich hgp nham xur li kip thoi.

I1. CO SO HOA SINH CUA VI SINH VAT HQC CONG NGHIEP

1. Pwong phan.

Puong phan la qua trinh phan huy phan tir glucose (CsH1206) tao thanh acid pyruvic
va NADH+ H*. Piém dic biét cia dudng phan 1a khong phai phan tir glucose tu do bi phan
huy ma phan tir duong glucose dd duoc hoat hod boi viée gin gbe P vao tao dang duong
phosphate.

Qua trinh dudng phan gdm 2 giai doan véi nhiéu phan tmg phic tap:

- Phén cit phan tir glucose thanh 2 phan tir triose 1a AIPG va PDA.

- Bién d6i 2 phan tu triose thanh 2 phén tir acid pyruvic.

Qua trinh dudng phan c6 thé tom tat theo so d6 sau:

Glucose

(I)K) ADP

Glucose - 6P
@ ],

Fructose -6P

(3) F
ADP

Fructose 1 6 diP

/(4) G,

PDA — > AIPG
(5) ZPV\
(6) 2NADH,

2ZNAD

2A 4 3 PG
@ 2ADP
$ ">2ATP
A PG
(8) J,

2A PG

(11) ]

Hinh 2.4. So d6 dwong phan



14

Két qua ciia dudng phan co thé tom tat 13
CeH1,06 + 2NAD" + 2ADP + 2H3PO; — 2CH3COCOOH + 2NADH+H" + 2ATP
Trong hd hép hiéu khi, acid pyruvic tiép tuc phan huy qua chu trinh Krebs, con
2NADH+H thyc hién chuoi hé hap dé tao H,O.
2NADH+H"+ 0, — 2NAD" + 2H,0
Phan tmg nay kém theo viéc tong hop duoc 6ATP qua qué trinh phosphoryl hoa.
Vay két qua ctua dudng phén trong hd hap hiéu khi 1a:
CeH1206 + O, — 2CH3COCOOH + 2H,0
D@)ng thoi tao ra duoc 8 ATP

Trong ho hap ky khi, 2NADH+H" s& dugc ding khir CH;COCOOH (trong 1én men
lactic) hay khir CH3CHO (trong 1én men ruou) nén khong thuc hién chudi ho hap. Phan ung
1én men lactic nhu sau:

2CH3COCOOH + 2NADH+H" — 2CH3;CHOHCOOH + 2NAD"
Vay két qua cta dudng phén trong ho hap ky khi 1a
CeH1206 — 2CH3;CHOHCOOH
Qua trinh nay chi tao ra dugc 2ATP
2. Chu trinh Krebs.

Chu trinh Krebs dugc tom tit qua so do sau:

Cc2
acetyl - Cokd g
acid ciic
NADH
(¥} COg

acid oxalcacetic

Cs

acid o -ketoglutanc

NADH

Di+aDP  CO2

[1] [2]
Hinh 2.5.: [1] Krebs, Sir Hans Adolf (1900-1981);
[1] So @6 minh hoa chu trinh Krebs

Két qua khi phan huy 1 phan tir acid pyruvic qua chu trinh Krebs tao ra 15ATP. Néu
phan huy 2 acid pyruvic sé& tao ra 30ATP, két hop véi giai doan dudng phan thi phan huy 1
phan tir glucose tao ra dugc 38 ATP.
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3. Chudi hé hép va phosphoryl hoa

3.1. Chudi hé hap

Trong té bao su trao ddi niang luong ludn gan voi phan tng oxi hoa-khir. Trong hé
thong oxi hoa khir hai phan img oxi hoa va khir luén di kém nhau.

AH,+B — A+BH;

Trong té bao dé phan tng trén xay ra thuong can hé thong cac chét truyén dién tir va
H* trung gian, d6 1a hé enzyme oxi hoa-khir. Cic enzyme nay cung vdi co chat hoat dong
trong moQt chuoi phan tng chat ché dé chuyén Hj tir co chat dén O, tao nén chuoi ho hap.

Khéi dau cua chudi 1a co chat dang khir AH,. AH, lam nhiém vu 1a chit cho Hy. H,
tach ra tir co chat dugc h¢ thong cac coenzyme cua hé enzymee oxi hoa-khir van chuyén dén
khau cudi cung cta chuoi la O, dé khir O, tao phan tor H,0.

Trong chudi ho hap dién tir dugc chuyén tir co chét 13 chat c6 ning luong cao nhit
den oxi c6 nang lugng thap nhat, thé oxi hod cao nhat (+0,81V). Giilra hai thanh phan trén la
cac coenzyme cO thé oxi hoa-khur trung gian, thé khir gidm dan tr co chat dén O,. Bdi vay
chuoi ho hap 1a qua trinh gidi phong nang luong.

Ning luong thai ra trong chudi hd hap duge xac dinh theo phuong trinh:

AG’ = -nF. AE° (kCal/mol)
Trong do:
AG’ : muc bién ddi nang lwong ctia phan tig oxi hoa-khir
n: sd dién tir trao ddi trong phan tng.
F: s6 Faraday (23,06) (hang s6 Faraday).
AE®: chénh 1éch thé oxi hoa-khir ctia 2 chat tham gia phan tmg.

Vi phuong trinh trén ¢6 thé xac dinh dugc ning luong thai ra cla timg phan mg
trong chuodi trén co s¢ thé oxi hod-khir cia cac hé da xéac dinh.

3.2. Phosphoryl ho&

Qué trinh tong hop ATP trong té bao 1a qua trinh phosphoryl hoa:

ADP + H3PO, — ATP + H,0

Phan tmg nay doi hoi nang luong twong dwong ning luong cia lién két cao nang thir
nhat (7,3 Kcalo/mol - trong di€u kién chuan). Tuy nguon nang lugng cung cap ma co6 cac hinh
thirc phosphoryl hoa quang hoa (xdy ra trong quang hop) va phosphoryl hoa oxi hda (xay ra
trong ho hap).

Trong ho hép c6 hai hinh thirc tong hop ATP

-Phosphoryl hoa mirc co chat: 1a qua trinh tong hop ATP nho ning luong thai ra cta

phan tng oxi ho4 truc tiép co chat.

+ H3PO4 + H3PO4

AIPG 7T> A, 3PG 7—T> A3PG

NAD* NADH +H* ADP ATP
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Phosphoryl ho4 qua chudi ho hip: 14 qué trinh tong hop ATP nho ning luong thai ra
ctia cac phan tng trong chudi ho hip. Chudi ho hap xay ra nhiéu phan tng, phan (mg nao thoa
mén cc didu kién cta qué trinh phosphoryl hoa thi qué trinh tong hop ATP xay ra & do.
Trong chudi hé hip c6 3 vi tri du diéu kién dé tong hop ATP. Nhu vdy, cir van chuyén dugc
H, tir co chét dén O, s& tao ra dugc 3 ATP cho té bao.

AH, NAD , FADH, , Fe®* Fe?* Fe3* Fe2* 0,
xit.b xit.c. xit.a xit.ap
: ) 1 1) 1) 1 ()
A¥IWADH, i\ FAD #iN Fe?* /i) Fe®* #iN Fe?* /i\Fe®* FINH,0
i i | : H & L4
i i ' | ' i i
-0,43Y  -0,32Y  -0,06Y  +0,04Y +0,25Y +0,29Y +0,55Y +0,81

>
T

ATP ATP

4. Sw trao doi protein, lipid, acid nucleic trong té bao vi sinh vat
4.1. Su trao doi protein
4.1.1. Sy téng hop protein
Tong hop protein 13 qua trinh rat phirc tap nhung c6 vai tro rat quan trong trong hoat
dong séng ciia VSV. Con duong tong hop protein chii yéu 13 tong hop theo co ché khuon, tic
la qua trinh gidi ma. Phan tir protein duwgc ma hoa trong gene theo ma b ba: cir 3 nucleotide
trén mach khudn ctia gene ma hoa mgt amino acids trén cau triic bac I cua protein. B ba ma
goc trén gene dugc phién ma sang b ma hoa trén mRNA thong qua qua trinh phién ma - tong
hop mRNA. Tir mRNA 1a khuén chudi polypeptid-protein bac I s& dugc tong hop tai
ribosome.
Qua trinh tong hop protein xdy ra qua nhiéu giai doan:
- Hoat hoa amino acids nho ATP va gian amino acids vao tRNA;
- Tong hop chudi polypeptid tai ribosome;
- Hoan thién phan tir protein.
4.1.2. Phan huy protein
Protein trong té bao VSV ludn ludn dugc d6i mai. Bi vay qua trinh phan huy protein
xay ra thuong xuyén cting v6i qué trinh tong hop. Su phan huy protein xay ra qua 2 giai doan
- Thuy phan protein thanh c4c amino acids nho enzyme thuy phan protease.
- Céac amino acids khong can thiét s& bi phan huy tiép hay chuyén hoa thanh cac
amino acids can thiét khac.
Su phan huy amino acids xay ra bang nhidu con duong: khir amin, khir cacboxyl,
chuyén vi amin.

4.2. Trao doi acid nucleic.
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4.2.1. Téng hop acid nucleic

Téng hop acid nucleic 13 qua trinh quan trong trong co ché truyén dat thong tin di
truyén. Tong hop acid nucleic gdm tong hop DNA va qua trinh tong hgp RNA.

* Sao chép DNA: Tir 1 phan tir DNA gbc qua sao chép tao ra 2 phan tt DNA moi
hoan toan giéng nhau va gidng DNA gbc. Qua trinh sao chép xay ra bang nhiéu co ché trong
d6 co ché ban bao thu 13 phd bién va quan trong nhét.

Trén DNA khuén, hai chudi ¢6 chidu ngugc nhau do vdy qua trinh sao chép xay ra
trén hai chudi khac nhau.

- Trén chudi c¢6 chiéu 3°-5° cia DNA gbc: sau khi enzymee helicase thdo xodn, tach
2 mach cua phan tr DNA géc, trén mach 3°-5’ tién hanh téng hop mdt doan RNA mdi ng’fm
nhd primase xuc tac. Tir RNA mdi cac nucleotide méi tiép tuc dén kéo dai chudi theo chiéu
5°-3> nho DNA-polymerase 11l xtc tac. Qua trinh ndi cac nucleotide tw do vao mach méi
theo nguyén tic bd sung voi mach gdc. Sau khi tong hop bod sung xong ca mach, doan RNA
mdi bi cdt bo va thay vao d6 bang mach DNA twong (mg nhd DNA-polymerase | x(c tac.

- Trén mach c6 chiéu 5’-3 cia DNA gbc: do trén mach nay chiéu tong hgp mach méi
nguoc chiéu thao xoan nén dién ra phic tap hon.

Qua trinh tong hop mach b sung xay ra theo timg doan ngan. Ctr md xoén mot doan
vai trim nucleotide qué trinh tong hop xdy ra nguoc chiéu thao xodn theo tuan ty tong hop doan
RNA moi 16i tong hop tiép doan DNA. Tong hop xong doan niy, thao xoan tiép va lai tong hop
nhu doan trude d6. Ctr nhu vay trén mach nay DNA duoc tong hop theo timg doan ngin-doan
Okazaki. Sau d6 cac RNA moi dugc cat bo, thay vao cac doan DNA twong tmg, nho ligase ndi
cac doan Okazaki lai.

* Phién ma: xay ra qua 2 giai doan. Giai doan déu phién ma tir gene thanh pro RNA.
Sau d6 tir pro-RNA sé& bién d6i thanh mRNA tuong ing. RNA tong hop trén DNA khudn hay
trén RNA khuon (v6i virus chira RNA).

DNA khudn nhd RNA polymerase thao xoan cuc bd tao nén bong phién ma. Bong
phién ma co chiéu dai 30 cip nucleotide. Nho yéu té sigma (8) cia RNA-polymerase nhan
biét diém mé dau va chudi DNA dung 1am khuén. Nho 18i enzyme polymerase tién hanh tong
hop chudi RNA bd sung véi chudi khudn trén DNA.

Qua trinh tiép dién cho dén khi yéu t6 rho (p) nhan biét diém két thic trén DNA va
két thuc qua trinh tong hop chudi RNA bd sung. RNA tach khoi DNA khuén tao ra pro-
RNA.

Tir proRNA qua nhiéu bién doi phtic tap dé tao mRNA truéng thanh.

- N6i thém mi;

- Néi thém dudi;

- Nho enzyme cit ghép tién hanh cét bo cac doan khong ma hod intron (I) va nbi cac
doan ma ho4 exon (E) lai v&i nhau s€ tao ra mRNA.
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Két qua 1a tir 1 doan DNA (gene) tao nén mot phan tr mRNA. Thanh phan trat tir
cac nucleotide trén cac doan exon cia DNA qui dinh thanh phén, trat tu cac ribonucleotide
trén mRNA.

4.2.2. Phan huy acid nucleic

Trong té bao acid nucleic ludn bién ddi, nhét 1a cac phan tir RNA. Doi sdng cac phan
tr mRNA, tRNA rat ngan. Ching thuong xuyén bi phan huy dé thay thé cac loai méi.

Su phan huy acid nucleic xay ra qua 3 giai doan:

- Thuy phan acid nucleic thanh nucleotide nho cac nuclease tuong irng xuc tac;

- Thuy phan nucleotidee thanh cic don phan (base-nitrogene, dudng pentose va
H3PQO,4) nho enzyme thuy phan nucleotidease xuc tac;

- Bién dbi tiép base-nitrogene, dudng pentose thanh cac san phiam khac nhau.

4.3. Trao doi lipid

4.3.1. Tong hop lipid

Trong té bao lipid pho bién nhat 13 chat béo. Chit béo dugc tong hop tir glycerin va
cac acid béo qua cac buoc:

- Glycerin + ATP — glycero-P + ADP

- Glycero-P + acid béo 1 — monoglyceric.

- Monoglyceric + acid béo 2 — diglyceric.

- Diglyceric + acid béo 3 — Triglyceric + HzPO,.

4.3.2. Phan huy lipid.

Qua trinh phan huy chat béo xay ra qua 2 giai doan

- Thuy phan acid béo thanh glycerin va céac acid béo.

- Phén huy tiép glycerin va cac acid béo.

+ Glycerin + ATP — glycero-P + ADP
+ Glycero-P — AIGP — duong phan.

Céc acid béo phan huy bang nhiéu con dudng trong d6 phd bién nhat 1a phan huy
theo con duong B-oxi hoa. Céac acid béo phan huy theo con duong P-oxi hoa tao nén céac
acetyl-CoA. Tir acetyl-CoA phan huy tiép bang chu trinh Krebs.

Su phan huy acid béo tao ra ning luong ATP kha 16n cho té bao VSV. Vi du khi
phan huy acid palmitic tao ra dugc 130 ATP.

I11. CO SO DI TRUYEN HQC CUA VI SINH VAT CONG NGHIEP

*Khai niém chung

Vit liéu di truyén (genetic material) dé chi cac
dai phan tir dong vai trd luu gitr va truyén thong tin di
truyén qua cac thé hé té bao, hoac thé hé co thé. O cép
do té bao, vat liéu di truyén 1a cac nhiém sic thé
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(chromosome). Con & cip do phan tir thi d6 1a cac phan tir DNA.
B gene hay hé gene, genome 1a tap hop chira dung toan bo thong tin di truyén cia
mot co thé sinh vat dugc ma hoa trong DNA (¢ mot s6 virus co thé 1a RNA). B¢ gen bao gém
‘minh hoa vi tri gia e expn VHBL 8RR B E B doan khong phién ma. Thuat ngit genome duoc Hans
Winkler gi6i thiéu lan dau tién.

Intron 1a nhitng doan DNA bén trong mot gene nhung khong tham gia vao viéc ma
hoa protein. Nhirng ving con lai ciia gene duoc goi 1a exon. Céc intron chi yéu c6 mit trong
cac té bao eukaryote

1. Di truyén hoc virus

1.1. Bdc diém va cdu tao ciia virus

- Virus 1a céc thé séng chua ¢ ciu tao té bao, ky sinh ndi bao bat budc. Mdi kiéu
virus ¢c6 mot pham vi vat cha nhat dinh. Chiing nhan dién té bao chu theo nguyén tic “6 khoa
va chia khéa” giita cic protein vo ctia nd voi cac diém nhan trén bé mat mang té bao. Cac
virus ciia vi khuan goi 14 bacteriophage (thé thuc khuan), goi tat 1a phage.

- Virus khong c6 hé théng sinh ning lugng, khong c6 ribosome, khong c6 hé thong
bién dudng riéng va do vay cac virus khong ting trudng.

- Virus khong tao mang lipid riéng; Virus khong c6 khung sudn té bao;

- Virus khong bi tic dong boi cac chat khang sinh;

- M&i hat virus thuong gdm 1 phén tir acid nucleic & trong, goi 1a 15i, va 16p vo
(capsid) bao bén ngoai 1a céc protein (t6 hop theo cac don vi goi 1a capsomere), c6 mang cac
thanh phan khang nguyén. Két cau co ban d6 goi 1a nucleocapsid.

H¢ gene cua virus rat dic biét (bang 2.3), mdi loai virus chi chira mot loai acid
nucleic, hodc 14 DNA hogc 1a RNA, chudi don hay chudi kép, dang soi thang hay dang vong.
Virus bé nht khoang 4 gene va 16n nhat khoang vai trim gene.

Mot s6 virus ngoai vo protein con co thém vai 16p mang bao khac gom
(protein + phospholipid) bat ngudn tir mang sinh chat t& bao chu, hoic ca (protein +
glycoprotein) tir virus HIV, virus SARS, H5N1 1a mdt vi du.

Mang bao

Nucleo-

Capsomers capsid
P Capsid

Nucleic

acid Nucleic

acid

Virus tran E Virus ¢6 mang bao



Hinh 2.7. Virus trin va virus c6 mang bao
Bang 2.2. Phan biét qua trinh truyén bénh AIDS, SARS, CUM GA
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Bénh Acid Tén virus Vit chu Phuong thirc lan
nucleic truyén
-Qua mau
AIDS RNA HIV1, HIV2 Nguoi, khi -Quan hé tinh duc
-Me sang con
SARS RNA SARS Cay huong, nguoi | -HO hip
cUM GA RNA H5N1 Gia cAm "H0 hap, tiéu hoa

HCSGMDMP

S

Paguma iarvaia

VDHHC

@-»Q-»

H5N1

CUM GA

Hinh 2.8. Virus va duwong truyén bénh AIDS, SARS, CUM GA
(HIVgay hoi chimg suy giam mién dich mic phai (HCSGMDMP);

Virus SARS giy hoi chimg viém dudng hé hap ciAp (VDHHC); H5N1 giy bénh cum ga)

Bang 2.3. Dang acid nucleic va kich thwéc hé gene mot s6 virus

Virus Vit chi Dang acid nucleic Kich Ehufy ¢ h¢ gene
( sO cap base)
Phage MS2, f2, R17 | E. coli RNA soi don-thang 3.569
Virus TMV Thudc 1a “ ~6.000
Céc Reovirus Th RNA soi kép-thang | ~ 50.000
Phage ©X174 E. coli DNA sg¢i don-vong | 5.375
Virus SV40 Tha DNA s¢i kép-vong 5.243
Baculovirus Con trung «“ (100-150)x10°
Adenovirus Ad5 Ngudi DNA soi kép-thang | ~ 36.000
Phage A (Lambda) E. coli “ 48.502
Phage T,, T, E. coli « ~200.000

Ghi chi: Céac virus giy bénh & ngudi va dong vat co hé gene chi yéu 1a DNA soi kép-thing, nhu: cac
virus thudc ho Adenoviridae gay bénh duong ho hip, ho Herpesviridae gay mun rop herpes & ngudi, bénh dau ga,
ho Poxviridae gdy ddu mua, dau bo ... Hodc 1a RNA soi don-théng, nhu cac virus thudc ho Retroviridae gay ung
thu, AIDS, bach cau ..., ho Paramyxoviridae giy soi, quai bi, bénh ga toi, ho Rhabdoviridae véi bénh dai, ho
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Orthomyxoviridae vai bénh cam, ho Picornaviridae véi cac bénh viém tiy xam, viém gan A do virus, bénh 1& mom
long méng & trau bo...

1.2. Phuong thiec sinh san va vong doi cua virus
O day chiing ta s& tim hiéu nhitng nét chung nhét trong chu trinh séng-sinh san cua

virus qua dai dién 1a cac phage ky sinh ¢ E. coli. Thong thuong dugc chia lam 5 giai doan:
Hap thy — Xam nhap — Sao chép — Thanh thuc — Phéng thich, hodc 3 giai doan nhu sau:

(1) Phage bam bang phan dudi trén bé mat té bao vi khuan va tiét enzyme tiéu huy
vach té bao;

(2) Phage dung phan dudi dé tiém 15i acid nucleic (DNA) vao trong té bao chii;

(3) Trong té bao chi, tiy loai DNA cac phage khac nhau ma c6 thé dién ra mot
trong hai trang thai: gy tan hodc tiém tan.

Chu trinh gay tan

Bacteriophage

Chu trinh tiém tan

Cn®

Hinh 2.9. Chu trinh hoat dgng gy tan (lytic cycle) va tiém tan (lysogenic cycle) ciia phage ). & E. coli.

+ Pdi véi cac phage djc nhu T, va T, Iic ndy DNA cta ching s& sao chép nhiéu
lan va tong hop du céc protein can cho tao vo va dudi, dé sau d6 chung lap rap véi nhau tao ra
cac phage thé hé con. Sau d6, dudi tac dung cua lysozyme lam tan té bao chu va phong thich
chirng 100-200 phage con.

+ Pdi v6i virus thude nhom retrovirus (virus gay ung thu, gay bénh AIDS, gy bénh
bach cau té bao T...) c¢6 chu trinh séng dién hinh (hinh 2.11).

Retrovirus

/7 \ DHMA t& bao chn

a\()

DMaA DNA
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Hinh 2.10. Chu trinh song ciia virus nhém retrovirus

O déy can dé y hai diém quan trong lién quan céng nghé gene:

+ Tdi t6 hop:

Khi c¢6 nhiéu virus nhiém dong thoi té bao chu thi gitta chung xay ra sy trao doi
gene, tao ra cac thé tai t6 hop. Nho vy c6 thé 1ap ban d6 di truyén ¢ virus. Dang tai to hop
diém dic hiéu dé gin DNA phage vao nhiém sic thé vi khuan chu va tach ra ( khi bi cam tGng
tia UV) dugc xuc tac bdi cap enzyme tuong tng la integrase va excisionase. Lgi dung dac
diém nay, nguoi ta sir dung phage 1am vector trong ky thuat gene.

+ Sao chep:

Do vat liéu di truyén clia céac virus rat da dang, nén sy sao chép/sao chép cua ching
cling khéac nhau, theo 3 con duong:

DNA — DNA; RNA— RNA; va RNA — cDNA kép — RNA.

Trong do, cac retrovirus c6 hé gene RNA gay ung thu, bénh AIDS (HIV), bénh bach
cau té bao T (HTLV-I)...déu c6 chira enzyme phién ma ngugc (reverse transcriptase) dé tong
hop ¢cDNA soi don trén khuén RNA cua no, roi sau d6 1a ¢cDNA soi kép dé c6 thé xen vao
nhiém séc thé vat chu ¢ trang thai provirus 6n dinh. Loi dung enzyme nay dé téng hop va tao
dong cDNA.

+ Phién ma:
DNA virus RNA virus
Nhom = | oI I vi o
T :[:II } y m P — i
Genome hodc ‘ j /
_|.
mRNA

Hinh 2.11. So 46 minh hoa qua trinh phién ma & mdt s6 virus
2. Di truyén hoc vi khuin

2.1. Vat liéeu di truyén ctia vi khudn
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Vi khuén 1 mot nhém 16n cia Prokaryote, co cdu tric té bao nhung chua c6 nhan
dién hinh. B6 mdy di truyén cua vi khuan phirc tap hon virus nhiéu, thuong gdbm 1 phan tir
DNA soi kép-vong kich thude 1on (vi du & E. coli 1a 4,6 x10° cdp base). Trong dich bao c6 rat
nhiéu phan tir DNA tran soi kép, dang vong, kich thudc bé bang khoang 0,05-10% kich thudc
nhiém sic thé vi khuan va c6 kha ning sao chép doc lap, goi la cac plasmid.

O E. coli c6 nhiéu loai plasmid v&i tinh chat va sé ban sao c6 mit khac nhau trong
té bao, & day dé cap 2 loai:

- Cac plasmid khang thudc, goi 1a plasmid R (R-resistance), thuong c6 mang nhiéu
gene ma hoa cac enzyme c6 kha ning phan huy chit khang sinh twong Gmg c6 mit trong moi
truong. Vi du, plasmid pBR322 (4362 cdp base) c6 2 gene khang ampicilline (AmpR) va
tetracyline (Tet®).

Loai plasmid nay thudc loai sao chép manh, cé thé tao ra khoang 50 ban sao (copies)
trong mot té bao. Do 1a nhimg dic diém chinh ma ngudi ta loi dung nd 1am cong cu dic luc
(vector) trong k¥ thuat di truyén.

- Céc plasmid gidi tinh, tic plasmid F (F-fertility) c6 chira cac gene truyén va bat
budc tham gia vao qua trinh tiép hop & E. coli. Cac té bao vi khuan c6 mang plasmid F, ky
hiéu F* va té bao khong co F, ky hiéu F". Nhan t6 F c6 kich thudc 16n (khoang 100.000 cap
nucleotide), dugc sao chép chi 1 1an trong chu ky té bao (nho xen vao trong nhiém sic thé vi
khuén) va phan ly vé ca 2 t& bao con. Cho nén trong 1 té bao F* dién hinh thuong c6 1-2 ban
sao cua plasmid F.

- Gan day nguoi ta con phat hién cac plasmid méi nhu: Col-plasmid, chira gene ma
hoéa cho su tong hop colchicine, mot protein c6 thé giét chét cac vi khuan khac; Plasmid phan
Iy, giup phan hity cac chit la nhu toluene hay salicylic acid; Plasmid mang déc tinh, 1am cho
sinh vat tr¢ thanh sinh vat gay bénh.

Mot plasmid co thé thudc mot hodc nhiéu nhém chuc nang ké trén.

2.2. Ba phwong thikc trao d6i vt liéu di truyén ¢ vi khudn

Lan dau tién, nim 1946 Lederberg va Tatum phat hién ra sy tai t6 hop & vi khuan.
Cho dén nay, ta biét rang ¢ vi khuan c6 cac qua trinh sinh san tuong duong sinh san hiru tinh,
g0i 14 cdn hitu tinh (parasexuality), d6 13: tiép hop, bién nap Va tdi nap. CAc qué trinh nay co
cac dic diém sau:

(1) Truyén thong tin 1 chiéu tir té bao cho (donor) sang t& bao nhén (recipient);

(2) Tao ra hop tir timg phan (merozygote), vi thé cho chi truyén sang thé nhan mot
phan bd gene ctia no;

(3) Vi b0 gene chi 1a mgt phan trt DNA tran nén chi c6 mot nhom lién két va tai to
hop vé thyc chat 14 lai phan tir.

Nhitng hiéu biét siu sic vé cac qua trinh sinh san cén hitu tinh & vi khuan da gop
phan quan trong trong su phat trién cta di truyén hoc phan tir ciing nhu cta k§ thuat gene sau
nay.

a) Tiép hop (Conjugation)



24

Tiép hop 1a sy tiép xtc truc tiép giita hai té bao vi khuan, trong d6 dién ra su truyén
di mot ph'?m vat liéu di truyén tlr thé cho sang thé nhan.

O day, nhan t§ F duogc truyén tir té bao F* sang F trong qué trinh tiép hop, nho kiéu
sao chép “vong lan” (rolling circle) hay con goi 1a sao chép sigma (o). Két qua cia su tiép
xtc 1a té bao F ciing tré thanh F*, nghia 1 c6 sy thay d6i gidi tinh (cai — duc). Tuy nhién,
tan sb lai F* x F" rét thap, khoang 107

Vé sau, nguoi ta con phat hién mot dang vi khuén, trong do6 plasmid F dugc xen cai
vao trong nhiém sic thé vi khuan, dang nay c6 kha ning lai voi té bao F véi tan sb cao hon
khoang 10 14n, goi 1a 76 bao Hfr (High Frequency of recombination). Khac véi cac té bao F,
céc té bao Hfr con c6 thé truyén di mot phan nhiém sic thé vi khudn qua 6ng tiép hop. Loi
dung dic tinh ndy ngudi ta da 1ap ban do di truyén bang tiép hop cho hon 700 gene ciia nhiém
sdc thé E. coli va cho thay n6 c6 dang vong.

b) Bién nap ( Transformation)

Bién nap 1a qué trinh chuyén DNA truc tiép tach ra tir t& bao thé cho sang té bao thé
nhan.

DNA nay niam tu do trong méi trudng (dung dich) do mét vi khuan (thé cho) phong
ra. T¢é bao thé cho va thé nhan c6 thé dugc bt ngudn tir nhitng sinh vat khac nhau nhu: thuc
vat, dong vat va vi sinh vat.

Khéc véi tiép hop va tai nap, bién nap khong can sy tiép xuc tryc tiép giita 2 t& bao
cling nhu khong can vt trung gian nhu cac phage.

Cac té bao & trang thai co thé dugc bién nap duoc goi la kha nap (competent). Nhu
vdy, qua bién nap, mot noi vi khuan bi bién ddi vé mat di truyén do tiép thu acid nucleic cua
mot noi khac.

Hién twong bién nap dugc Frederick Griffith phat hién 1an dau tién nam 1928 va vé
sau dugc Oswald T. Avery, Colin MacLeod va Maclyn McCarty cung phat hién lai nam 1944.

Pic trung cta bién nap 1a & chd DNA thé cho phai ¢ dang xodn kép. Hiéu qua cua
n6 phu thudc vao kha ning dung nap cua té bao nhan, kich thudc doan DNA va ndng do
DNA. Té bao c6 kha ning tiép nhan doan DNA ngoai lai d6 goi 1a té bao kha bién, va co thé
xay ra ludng bdi hoa & mot phan b gene (hop tir timg phan). Su gin két doan DNA ngoai lai
vao DNA té bao nhan dugc thuc hién nho co ché tai t6 hop tuong dong.

Vi sau khi chui qua mang té bao nhan, mot sgi ciia doan DNA ngoai lai bi phan huy,
cho nén néu nhu doan soi don con lai khong duoc gin vao thi s& bi phan hay ludn.

Noéi chung, tan sd xuét hién cac té bao kha bién 1a rat thip (ngay ca ¢ cac loai vi
khuén c6 kha ning bién nap) va tan sb bién nap (d6i véi cac té bao kha bién) ciing chi khoang
107°. Vi vay, bién nap chi duoc dung lam k¥ thuat l1ap ban dd gene cho 1 sb loai. Tuy nhién,
ngdy nay bién nap dugc ung dung rat rong rdi nhu 1a mot khau co ban trong ky thuat di
truyén: cdy-chuyén gene, tiém lip-ghép gene.... & E. coli, nAm men bia, thuc vat, dong vat va
ca ¢ nguoi.

-Co ché bién nap tu nhién:
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+ Tiép xuc té bao nhan

+ Xam nhap vao bén trong

+ Lién két voi DNA cua té bao kha nap (dang plasmid hay dang episom)
+ Té bao kha nap nhan 1én > DNA bién nap dugc nhan 1én.

Hinh 2.12. 1. Frederick Griffith (1881-1941); 2. Oswald T. Avery (1877-1955);
3. Colin MacLeod (1909-1972); 4. Maclyn McCarty (1911-)

-Bién nap nhan tao

Sau khi tao DNA tai to hop, viéc tiép theo 1a dua nd vao lai t& bao chua mang
plasmid. Bién nap nhan tao dugc thuc hién vdi nhiéu cach khac nhau

+ Dung hop té bao tran (protoplast fusion): Dung hop 2 té bao di loai bo thanh té
bao

+ Héa bién nap: Xt 1i CaCl, lanh, kém sdc nhiét (42°C trong 2 phut)

+ Dién bién nap: c6 thé dén 10%- 10% thé bién nap/1pgDNA. Poan bién nap c6 kich
thudce 25-135kb (hinh 2.14.a)

+ Vi tiém: Tiém thang DNA tai td hop vao té bao (hinh 2.14.b)

+ Bin DNA vao té bao bang sung ban DNA (hinh 2.14.c)

Ngoai ra con nhiéu phuong phap khic dwa DNA tai to hop vao té bao nhu dung

mang lipid (liposome) bao DNA dé dua vao té bao.

Hinh 2.13. Mot s6 thiét bi chuyén DNA tai td hop vao té bao
a.May dién bién nap(Electroporation);
b. Vi tiém(Microinjection); c. Sung bian DNA (Biolistis apparatus)
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Ngoai ra con nhiéu phuong phap khac dua DNA tai to hop vao t& bao nhu dung
mang lipid (liposome) bao DNA dé dua vao té bao hay phuong thirc “doi bom”.

Hinh 2.14. Dung hop protoplast. A. Cac protoplast; B.Hai protoplast dung hop
trong mot cip; C. Cac protoplast co thé dung hop trong thé 3 (bén phai dnh) hodc
nhieéu hon cé khi téi 6 protoplast.

, y
boc DNA :
1
1

chinh né. Nhitng ban sao DNA hay RNA cua thyc khudn thé nay sau d6 duoc "dong goi" vao
vo virus cling méi duoc tong hop nho té bao chu.

Tuy nhién, qua trinh déng gbi DNA cua thuc khudn thé khong phai luc ndo ciing
hoan hao va & mot tan sut thip, mot s6 manh DNA cua vi khuan chu ciing bi dong goi vao


http://vi.wikipedia.org/wiki/DNA
http://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n
http://vi.wikipedia.org/w/index.php?title=Th%E1%BB%B1c_khu%E1%BA%A9n_th%E1%BB%83&action=edit
http://vi.wikipedia.org/wiki/RNA
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v6 thuc khuan thé thay vi bd gene cua n6. Nhitng RNA virus khong c6 kha niang déng goi
DNA nén thudng khong tao ra nhdm 1an trén.

Khi ly giai t& bao, nhiing virion bi dong goi nham chira DNA vi khuéan c6 thé gin
vao mot vi khuan khac va bom phan DNA duoc dong goi vao té bao, va nhu viy vo tinh di
chuyén DNA vi khudn tir t& bao nay sang té bao khac. Phan tir DNA nay c6 thé tré thanh mot
phén ctia DNA nhiém sic thé trong té bao méi, va tir d6 duge di truyén lai mot cach 6n dinh.

C6 2 kiéu tai nap: tai nap chung va tai nap dac hi¢u.

* Tdi nap chung 13 trudong hop phage truyén bat ky gene nao ciia vi khuén cho sang
vi khuén nhén & E. coli, phage P; 1a phage tai nap chung da duoc nghién ctru ky. Trong khi
nhiém vao vi khuan, phage P; san ra nuclease cit DNA vi khuan chua thanh timg doan mot
cach ngau nhién. V& sau, trong qua trinh lp rap vo protein véi DNA phage, c¢6 khoang 107 -
102 hat phage con mang doan DNA vt chu. Khi cic phage tai nap nay x4m nhép vi khuin
khac, s& xay ra su tai to hop tuong dong véi NST vat cha méi. Poan gene tai nap thuong chira
khoang 50 gene va tai nap co6 thé duoc ding dé 1ap ban do gene.

* Tai nap ddc hiéu 1a trudng hop phage chi truyén di nhitng gene nhat dinh tir vi
khuén cho sang vi khuin nhan. Kiéu tai nap nay cé mat s6 dic diém sau:

Puoc thyc hién boi prophage lambda (L);

Nhiing gene duoc chuyén nam sat chd prophage xen vao;

Do két qua cia su cat sai ciia phage khi tach khoi NST vat chi;

Céc vi khuan tai t6 hop c6 thé ludng bdi mot phan. Tuy nhién, do sy cét sai cla
phage lambda rat hiém nén tai nap dic hiéu c6 tan sb thap.

3. Di truyén hoc vi nim

Hién nay, S. cerevisiae va Schizosaccharomyses pombe dang dugc nghién ciru rong
rdi & mic phan tr. Chiing c6 chu trinh sdng don gian c6 lién quan t6i tit ca pha don boi (n) va
pha ludng boi (2n). Ddi véi cée té bao (2n) dién ra nhitng phan chia giam nhiém thong thuong
dé tao ra cac bao tir (n). Toan bd 4 san pham cua giam phan dugc boc bén trong mdt cai nang
day c6 chia 6. Piéu d6 cho phép kiém tra cac doan NST trao ddi chéo thuan nghich riéng biét.

Céc té bao ndm men S. cerevisiae phan chia bang qua trinh nay chdi lam tach cac
té bao cha me ra khoi cac té bao con (chdi) ciia chiing. Nguoc lai, S. pombe 14 ndm men phan
doi (fission), cac té bao cha me sinh trudng va sau d6 ngit doi tao ra 2 té bao gidng nhau vé
hinh thai.

Trung binh hé gene don béi cia ndm men S. cerevisiae ¢ chira khoang 14 x 108 cap
base, nghia 1a ¢c6 ham luong DNA 16n hon E. coli khoang 3,5 lan, trong khi rudi giam
Drosophila 16n gip 25 1an va céc té bao thuc vat bac cao chira nhiéu gip it nhét 1a 1.000 1an.
Nhu vay, ding ndm men trong nghién ctru di truyén nhan chuan qua 1a don gian va ré hon. O
S. cerevisiae DNA duogc phan phdi trong 16 NST véi khoang 5 - 6 ngan gene, trong khi S.
pombe chi c6 3 NST khéc nhau. Tinh dén 1996, di c6 6000 gene cua S.cerevisiae duoc lap
ban do.
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Piéu dang néi 1a nhidu t& bao nim men ciing co cac ban sao phirc ctia cic DNA-
plasmid ndi sinh dang vong 2 um (6300 cdp base) c6 kha nang sao chép doc lap, thuong co
50 - 200 ban sao trén mdt t& bao. Binh thudng ching khéng mang mot gene thiét yéu nao.
Day 1a loai vector quan trong trong k¥ thuat di truyén.

Trong s rat nhiéu loai ndm men da dugc Gng dung rong rdi trong cong nghiép san
xut bia, ruou, nudc giai khat, tao sinh khdi ..., loai S. cerevisiae hién dang duoc dung nhu
mot cong cu dic luc dé mang cac DNA tai td hop c6 céc gene quan trong cia dong vat va
nguoi, nham san xuit cac protein c6 hoat tinh sinh hoc, nhu: cac interferon, insulin, hormon
sinh trudng, hirudin, cac khang nguyén virus v.v.. dung trong chan nudi, phong va chira bénh.

4. C4c sinh vt mang gene tai to hop

4.1. Céc vi sinh vit tdi té hop

Hién nay nguoi ta dan thay thé vi khudn E. coli mang gene tai to hop bang cac VSV

khac nhu ndm men thudc chi Saccharomyces, xa khuan- Streptomyces....
4.2. Cdc thwce vit tdi t6 hop

Tham gia vao hau hét cac thao tac cua k¥ thuat di truyén & thuc vat c6 mot loai vi
khuan hip dan, d6 1a Agrobacterium tumefacien. Vi khuan nay 1a mét tac nhan gy bénh tu
nhién & thyc vat, nd xdm nhap vao ré va tao nén mot khdi u duoc goi 1a bénh muyn tan.

Agrobacterium tumefacien chira mot plasmid 16n (Ti), né dwoc gin vao gene nom
clia cac té bao ré bi nhidém khuan va lam bién ddi cac té bao nay. Ngay ca khi cac vi khuan da
bi chét & trong khéi u thi khdi u van tiép tuc phat trién. Plasmid nay 1a mot vector hoan hao dé
dua cac gene la vao gene nom thyc vat. Trong da s6 truong hop, Plasmit Ti duoc 14y ra, ghép
vao mot gene da dugc lya chon rdi lai dua tré lai vao Agrobacterium.

T-DNA . TDNA...,

‘ N ) rep trh
Hinh 2.16. Khoi u thuc vat chira vi khuan A. tumefacien chira Ti plasmid

4.3. Cdc dong vt tdi t6 hop
Khong chi virus, vi khuén, ndm va thuc vat ma ca dong vat cling co thé duoc thiét
ké vé mat di truyén. Trong mot s6 diéu kién dong vat cling co thé biéu hién céc gene duoc gén
nhan tao boi chuyén nhiém. Cac dong vat dau tién dugc chuyén gene 1 nhitng con rudi gidm
ma nhimg khuyét hut vé mau mét cia chiung da duoc sira chita nho viéc dua cac gene binh
thuong vao trimg khiém khuyét.
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Chuot 1a nhitng dong vat dic biét dé bao trong viéc chép nhan gene theo cach nay.
Phéi ctia chudt da thu tinh dugc cdy cac gene quy dinh cac hocmon sinh truéng cta nguoi da
sinh ra cac con chudt khong 16 16n gép hai so v6i chudt binh thudng.

Trong mdt thi nghiém khéc, cac hop tir ciia chudét do mang mot khiém khuyét di
truyén thuong lam cho ching bi bénh run, da dugc stra chita nho chira gene binh thuong maéi
duoc dua vao.

Nganh chin nudi dd nhanh chong tiép thu mot s trong sb k¥ thuat nay. Nam 1987,
phoi lon dd duge ciy bang gene hormon sinh truéng ctia bo trong mot thi nghiém nhim ting
tdc do sinh truong cua lon va cit giam luong md tao thanh trong khau phan thit. Nhimg con
lon dau tién dd c6 it m& hon, song that khong may, ching ciing ¢6 nhimg van dé vé sirc khoé
nghiém trong: viém khdp, bénh tim va bénh than.

Khuynh huéng gan day nhét trong cic thi nghiém chuyén gene 1a thiét ké tring da
thu tinh cta cac dong vat nudi nhu lon, clru v6i cac gene cta ngudi. Cac dong vt tai to hop
nay sé dugce dung 1am céac hé théng séng dé san sinh ra mot lugng 16n cac protein co gid tri
ctia nguoi nhu hemoglobin, yéu té dong mau va hormon.

5. Cong ngh¢ DNA tii to hop

Nhu d3 biét, hai sy kién ndi bat nhét trong giai doan dau cua Sinh hoc phan tir 12 su
kham pha ra ciu trac phan tr DNA nim 1953 boi James Watson va Francis Crick (nhan giai
Nobel-1962) va sy giai ma thanh cong hé thong mat ma di truyén nim1966 boi Marsall
Nirenberg va Har Gobind Khorana nhén giai Nobel-1968 cing v&i nhiéu nha khoa hoc khéc.

Giai doan tiép theo ctia dinh cao phat trién sinh hoc phén tir 1 sy ra doi ciia Cong
nghé DNA tdi t6 hop (recombinant DNA technology), vao giita thap nién 1970, véi cac tén goi
khac nhu: cong nghé gen, ky thuat di truyén (genetic engineering).

Cong nghé DNA tai to hop bit dau nhu mét khoa hoc tir 7/1972 khi nhom nghién
ctru ctia Paul Berg (Vién han 1am khoa hoc quéc gia M) hoan thanh viéc ché tao bd gen lai
gitra virus SV40 cua khi véi phage lambda.

Lan dau tién két ndi hai virus khac nhau hoan toan vé mat di truyén thanh mot
chinh thé va dugc nhan 1én dudi dang plasmid trong té bao vi khuan. Phan tir DNA lai chira
cac thong tin di truyén clia virus SV40, thong tin diéu khién qua trinh ty sao cia DNA phage
lambda ciing nhu toan bd chirc nang cua operon galactosidase cta vi khuan E. coli.

Hinh 2.17. 1. Har Gobind Khorana (1922-); 2. Temin, Howard Martin (1934-1994);
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3. Daniel Nathans (1928-1999); 4. Paul Berg (1926-)

5.1. Khdi niém cong nghé DNA tdi t6 hop

D6 13 cong nghé bao gdm mdt tap hop cac ky thudt nhu phan cit va lai ghép cac
phan tr nucleic acid nho cac enzyme gidi han, ligase...nhan dong DNA trong cac plasmid
hodc virus dugc tang cudong & vi khuan hodc té bao nam men; xac dinh trinh tu nucleotide
DNA ¢ doan dugc nhan dong; biéu hi¢n ciia gen dugc nhan dong dudi dang san pham
protein...

Su ra doi ciia cong nghé DNA tai t6 hop va gan day 1a cong nghé chip DNA, sinh tin
hoc, nudi cay t€ bao goc, cong nghé nano gan lién vdi cac sy kién khoa hoc sau:

Nam 1965, Xac 1ap duoc cac gen khang thude ¢ vi khuan nam trong cac plasmid.

Nim1967, SB Zimmerman va cong su tach chiét thanh cong DNA-ligase.

Nam1970, Hamilton Smith va cac cong sy da phan lap duoc enzyme giéi han dau
tién tir vi khuan Haemophylus influenzae dugc goi 1a Hind 11

Nam1970, Har Gobind Khorana téng hop dugc mot gen nhan tao dau tién , dén 1973
mot gen nhén tao khac c6 thé hoat dong binh thuong trong té bao sdng, d6 la gene ma hoa
tRNA"" van chuyén cua tyrosin & E. coli ¢6 chiéu dai khoang 200 cip nucleotide.

Ndm1971, Temin, Howard Martin, phat hién ra enzyme phién ma nguoc
(reversetranscriptase) mo ra sy tong hop gene nhan tao.

Nim 1972, Paul Berg kién tao dugc phan tir DNA tai t6 hop dau tién trong 6ng
nghiém.

Niam 1973, H. Boyer, S. Cohen, A. Chang va R. Helling - 1an dau sir dung plasmid
dé tao dong DNA ¢ E. coli.

Nim 1977, Dé xuat cac phuong phap héa hoc (Maxam va Gilbert) va phuong phép
enzyme hoc (Frederick Sanger va cong su) xac dinh trinh tu nucleotide cia nucleic acid.

Nam 1977, Thanh 1ap hing cong nghé gen dau tién & My (Genetech) dé san xuat cac
ché pham y hoc bang phuong phap DNA tai to hop.

Niam 1978, Giai thuong Nobel dau tién trong linh vuc kham phé va sir dung enzyme
gidi han dugce trao cho Daniel Nathans; Werner Arber; Hamilton Othanel Smith.

Nam 1981, Stanley B. Prusiner(1942- ) phat hién ra cac dac trung ctua Prion

Nam 1982, phat trién vaccin tai t6 hop chéng viém gan B.

Nhirng nam 1982-1983, Thomas R. Cech va Sidney Altman phat minh ra RNA xdc
tac.

Nhitng nam 1983-1984, Robert Gallo va Luc Montagnier phan 1ap va dinh loai virus
gy suy giam mién dich & nguoi
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1 2 3
Hinh 2.18. 1.Luc Montagnier ;2. Robert Montagnier ; 3. Stanley B. Prusiner(1942-);

Nam 1983, Giai thuong Nobel dugc trao cho ba Barbara McClintock phat hién ra
yéu to di truyén van dong hay gen nhay.

Nam 1986, Binnig, Gerd Karl (Nha khoa hoc Ptrc, giai Nobel 1986) kham pha ra
loai kinh hién vi hoat dong khong theo nguyén tac quang hoc, m¢ dau cho cong nghé nano.

Nam 1990, bit dau thir nghiém lan dau tién liéu phép gen (gene-therapy) trén nguoi.

Nam 1992, thir nghiém dau tién trén ngudi lidu phap ddi nghia (antisense therapy).

Nam 1995, Venter, Smith giai trinh tw hé gen cta vi khuan Haemophilus influenzae.

Théang 4 nam 1996, men né bot my S.cerevisiae da giai ma xong gdm 6.000 gene

Nam 1997, phat hién ra loai vi khuin 16n nhat Thiomargarita namibiensis; Giai
trinh ty hé gen vi khuan Escherichia coli c& 3 200 gene.

Nam 2000, Edward Delong phat hién ra Archea bién.

Thang 12/ 2002, tap doan Genome Sequencing Chudt qudc té hoan thanh mot ban
thao genome chudt va so sdnh vd1 genome nguoi cd khoang 3.000 gene chung.

- Nam 2005, giai Nobel Y hoc 2005 dugc trao cho hai nha khoa hoc Australia -
Barry J. Marshall va J. Robin Warren - do da kham pha ra vi khuan Helicobacter pylori va vai
tro cua chiing trong bénh viém loét hé ti€u hod (chiing viém da day, loét da day hodc ta trang

Hinh 2.19. 1. Frederick Sanger (1918-); 2. Barbara McClintock (1902-1992);
3. Binnig, Gerd Karl (1947-); 4. Paul C. Lauterbur (1929-)

Giai Nobel Y hoc 2006 danh cho hai nha khoa hoc My Andrew Z. Fire va Craig C.
Mello ciia My da c6 cong kham phé cach vo hiéu hoéa anh hudng cua cac gene dic bict.
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Hinh 2.20. Craig C. Mello (1960-)(Trai) va
Andrew Z. Fire (1959-) va co’ ché vo6 hiéu héa gen
5.2. Cdc enzyme théng dung trong ky thudt di truyén

Nam 1962, Werner Arber lan dau tién ching minh rang c6 nhitng enzyme dic biét
hoat dong trong té bao vi khuan, chung c6 kha ning phan biét DNA "ctia minh" va DNA "la"
ctia phage. Cac enzyme nay c6 kha ning han ché sy nhéan 1én cua phage la trong té bao vi
khuén b::ing cach phan huy ching mot cach dac hi¢u, do do duoc goi la "restriction enzyme".

Chir restrion (han ché) c6 ngudn gdc lich sir tir d6 va dugc dung dén nay.

Thong thudng, khi dé cap dén cac enzyme duogc str dung trong ki thuat di truyén,
chu yéu 1a ndi dén cac enzym gidi han (restriction endonuclease, hay goi tit 1a restrictase),
tlrc cac enzyme tir vi khuan c6 kha ning nhan biét va cit DNA tai nhitng vi tri x4c dinh va
ngoai ra 1a nhém hdn hop cac polymerase, ligase va nuclease.

Nhin chung, c¢6 hai kiéu cat: cat thang va cit so le.

+ Kiéu cit thang tao ra cac dau bang (blunt ends): Mot s6 enzyme giGi han cat hai mach
DNA tai cting mot diém, vi du: Alul, Smal (Bang 3.2).

+ Kiéu cit so le tao ra cac dau dinh (cohesive ends): Mot sb enzyme gioi han cat
doan DNA nhan biét tai vi tri so le trén hai mach. Két qua 1a tao ra cac dau soi don chira vai
base bd sung c¢6 thé dinh chap trg lai. Cac enzyme nay duogc st dung rong rii trong k¥ thuat
tai to hgp DNA. Vi du: BamHI, EcoRI, Xmal (Béang 3.2).

Bang 2.4. Mt s6 enzyme gi6i han va doan nhin biét ciia chiing (miii tén chi vi tri cit)

Enzym gidi Poan 53
han nhan biét  3/«5
\2
Arthrobacter luteus Alul AGCT
TCGA
T

2
Bacillus amylolyquefaciens H BamHI GGATCC

CGTAGG
T

Vi sinh vat

J
Escherichia coli RY13 EcoRl GAATTC

CTTAAG
T

J
Serratia marcescens Sh Smal CCCGGG

GGGCCC
T
\:

Xanthomonas malvaccarum Xmal CCCGGG
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GGGCCC
T

* Cac enzyme thong dung khdac

Trong k¥ thuat di truyén, bén canh sir dung cac enzyme gi6i han nhu “con dao mé
tinh vi”, con phai dung té1 nhém enzyme sau:

- Cac DNA- va RNA-polymerase: xuc tac cic phan ung tong hgp DNA va RNA.
Chung dugc dung khi can thiét tao ra mot sb lugng 16n cac ban sao acid nucleic (dé tao cac
mau do, dé xac dinh trinh tu nucleotide...). Trong dé phai ké dén DNA polymerase I cua E.
coli, enzyme phién ma nguoc tir cac retrovirus, enzyme transferase dau cung.

- Cac DNA- va RNA-ligase xuc tic phan mg ndi hai dau cta cic doan DNA hoic
RNA thuong dung trong tao dong.

- Céc nuclease. Pay 1a nhém enzyme phan ciat DNA (DNase) va RNA(RNase) khong
mang tinh chuyén bi¢t cao nhu céc enzyme gidi han.

5.3. DNA tdi t6 hop va cdc vector

5.3.1. Khai niém DNA tai t6 hop

DNA tai t6 hop 1a phan tir DNA duoc tai tao trong dng nghiém bang cach két hop
DNA tir cac nguén khéac nhau theo mot qui trinh k¥ thuéat nhét dinh. Thong thuong, mot phan
tor DNA tai t6 hop gom mot DNA cia plasmid hodc phage nguyén ven (goi 1a vector) co
mang mdt doan DNA cén cho nghién ciru (goi 1a DNA ngoai lai).

5.3.2. Khai niém vector: Vector (thé tai, thé truyén) 1a mot phan tir DNA dong vai trd
1a vat trung gian mang mot doan DNA can nhan dong c6 kha ning xam nhap vao té bao chu
va mugn by may té bao chu dé tao ra nhidu ban sao cua vector.

Céc tmg dung chu yéu cta vector la:

- Tao dong nham khuyéch dai sb ban sao ciia mot doan DNA xac dinh (nhiéu ban sao
gidng nhau).

- Nghién ctu sy biéu hién ctia mdt doan trinh tu cia DNA.

- Pua gen viao té bao hay co thé (nham bién ddi ddc tinh di truyén mong mubn & sinh
vat dugc truyén gen).

- San xuat RNA véi sb lugng 16n tir DNA dugc tao dong.

- Sén xuét protein voi sb lugng 16n tr DNA dugc tao dong.

5.3.3. Cac dac tinh cua mot vector

- C6 kha nang xam nhép vao té bao chu va ton tai duoc qua nhiéu thé hé.

- C6 kha nang tu sao chép manh va ddc 1ap véi su tai ban cua b gen té bao chu.

- Phai c6 cac dic tinh (dugec ma hoa bdi cac gen chon loc) cho phép dé dang phat
hién té bao chii co chira chung.

Ch'fmg han, néu vector 1a plasmid thi té bao chu c6 thé duogc phat hién theo kiéu hinh
ctia plasmid c6 mat trong té bao chu, tirc dic tinh khang thube giup vi khuan séng dugc trén
moi trudng ¢ chit khang sinh twong tmg.

5.3.4. Cac loai vector chuyén gen
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C6 nhiéu loai vector duoc st dung trong k¥ thuat di truyén: plasmid, phage M13,
cosmid, vector 13 virus ctiia eukaryotes, YAC (nhiém sic thé nhan tao ciia nAm men).

* Cosmid 1 vector dugc cdu tao nén tir plasmid c6 gan thém gene cos cua phage A.
Gene cos giup cho DNA cua phage A tir dang thang ndi dau lai thanh dang vong. Cosmid c6
kha nang chtra doan gene la dai dén 45kb hién duoc dung dé 1ap thu vién gene & rudi dim,
chuot, nguoi.

* Phage M13 1a phage thé soi c6 DNA mach don dung lam vector nham:

+ X&c dinh trinh tu nucleotide cta gene;
+ Séan xuét cac mau thir (hay mau do);
+ Thuc hién d6t bién diém dinh hudng.

* Phagemid 1a vector dugc ciu tao tir plamid gin thém mot doan DNA cta phage
M13.

Viéc lwa chon loai vector tity thudc vao kich thuéc doan DNA can tao dong va muc
dich tao dong, & day chi dé cap hai loai vector thong dung: plasmid va phage.

- Céc plasmid ndi chung c6 kich thudc 2-5kb, nén chi chira rat it gene chon loc va
chi ¢6 thé nhan 8-9 kb DNA cén tao dong.

- Cac phage 1a nhitng virus xdm nhiém va 1am tan vi khuan chu. Viéc str dung phage
lam vector ¢6 nhiéu wu diém hon vector plasmid ¢ chd hiéu qua xdm nhiém manh va kha
nang sinh s61 ndy nd nhanh; kich thudc doan DNA ma vector cé thé tiép nhan duoc 1a 16n hon
rat nhiéu. Tuy nhién, thao tac trén phage thi phirc tap hon trén plasmid.

Trong sb cac phage duoc str dung 1am vector, phan 16n bat ngudn tir phage lambda
(hé gene chira 48.502 cdp base, dugc gidi xong ndm 1983; nd c6 hai dau dinh ty nhién khoang
12 cap base, cho phép DNA-A dong vong sau khi xdm nhap vao té bao chu).

5.4. Cdc phirong phdp thanh lgp phéan tir DNA tdi té hop

5.4.1. Phuong phép str dung cac dau dinh

Bit ky doan DNA nao néu duogc cit boi cung mot loai enzyme gidi han (vi du
EcoRI) tao cic dau dinh thi ¢6 thé dinh lip lai véi nhau va dugc ndi boi DNA ligase (hinh
3.4). Nam 1973, H. Boyer va tap thé ciia S. Cohen di tao ra dugc phan tir DNA tai to hop dau
tién gom vector 1a plasmid nho pSC101 ciia E. coli va DNA “ngoai lai” 1a mot plasmid khac.
Chinh sy kién nay dét ra trién vong to 16n cho k¥ thuat DNA tai to hop sau nay.

5.4.2. Phuong phap ndi truc tiép hodc tong hop cac dau bd sung

Dbi voi cac doan DNA duoc tao ra bang viée sir Iy enzyme gidi han cét thang, nhu
HindII chéng han, thi viéc ndi cac doan DNA dau béng dugc thyc hién theo mot trong hai
cach sau:

(1) N&i truc tiép nhd DNA-ligase cua phage T

(2) Tong hop b sung cac dau dinh vao cac dau 3° mét s6 nucleotid, vi du: poly (dA)
vao dau 3’ ctia doan nay va poly (dT) vao dau 3’ cua doan kia, nho enzyme transferase dau
mut. Sau d6 cac doan nay dugc ndi lai nho xuc tac cua DNA-ligase vi khuén.
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5.5. Tao dong DNA tdi t6 hop

Muyc dich cua viéc tao dong la nham thu dugc mot sb lugng 16n ban sao cia mot
doan DNA xac dinh.

Vé nguyén tic, mot quy trinh k¥ thuat DNA tai t6 hop (tao dong) gdm cic budc co
ban sau :

Buéce 1: Tach DNA va plasmid ra khoi té bao, chon loc va xu ly DNA thudc cac
nguén khéc nhau, mot 1am vector va mot can cho tao dong.

Ddi véi vector, viée chon loc tuy thudc nhiéu yéu t: kich thudc doan can tao dong,
muc dich tao dong... DBdi véi DNA cén tao dong, can chon so khoi cac doan c6 kich thudce gén
nhau va tuong Ung véi loai vector. Sau do, xtr 1y cd hai loai DNA trén bdi cung mot loai
enzyme gidi han (vi du: EcoRI) dé tao ra cac dau (dinh) so le.

Buéc 2: Kién tao phan tir DNA tai t6 hop trong dng nghiém.

Tron chung vector va DNA can tao dong da dugc xur 1y theo mot ty 1€ nhét dinh véi
su c6 mat cua ligase. Nho sy xuc tdc cua DNA-ligase ma vector tai to hop s€ dugce tao thanh;
sau d6 duoc tinh sach qua tach chiét va taa.

Budre 3: Pua vector ti té hop vao té bao chu.

C6 hai loai té bao chu thong dung nhét 1a: (1) Té bao vi khudn, thudng 1a E. coli; (2)
Té bao sinh vat nhan chuan, vi du ndm men S. cerevisiae hoic té bao dong-thyuc vat nudi céy.
Tuy loai té bao chil ma sir dung k¥ thuat bién nap thich hop.

Buéc 4: Phat hién dong DNA tai to hop dic hiéu.

Dé phat hién dong can tim, ngudi ta c6 thé sir dung cong cu 1a mdu do (probe). Mau
do ¢6 thé 1a mot khéang thé dac trung cho protein dugc ma hoa boi gen can tim hodc mot doan
DNA hoidc RNA bb sung cho gen can tim.

5.6. Ung dung ciia cong nghé DNA tdi t6 hop

: Retrovivusas—. T'Ebéon“:}
f L @ ‘ bi benh

%\
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DT ey

Hinh 2.17. Phuong phip chira bé¢nh bang gen
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Trong sudt hai thap ky qua, cong nghé DNA téi to hop d3 mang lai nhing tién b6 to
16n cho sinh hoc. Nhiing tmg dung chua yéu cia nd la:

- San xuét cac protein, enzyme, vaccine... hitu ich; tao ra céc vi khuén, nAm men c6
kha ning tong hop céc chit co y nghia vé mat kinh té.

- Gay ra nhirng bién ddi kiéu gen & cac co thé sinh vat lién quan dén nhitng dic tinh
mong mudn. Tao ngudn DNA va RNA cho cac nghién ciru.

- Tao ra kha ning sira chira cac khuyét tat di truyén ¢ dong vat va nguoi (lidu phap
gen hinh 2.17)

- Chén gene khoé vao trong ribonucleic acid (RNA)cua Retroviruses;- Cho
restrovirus tiép can té bao bi bénh;

- Thém gene kho¢ vao deoxyribonucleic acid ( DNA) té bao bi bénh;

- Tiém vao bénh nhan.

Cong nghé DNA tai t6 hop md ra mot trién vong to 16n trong twong lai gan dé giup
con nguoi khdm phé bi 4n cia co thé vi sinh vét va con ngudi, trén co s¢ d6 ¢ thé ning cao
nang suat vat nudi, cdy trong va bao vé sirc khoe con ngudi.

TOM TAT CHUONG

Thuc chat cia VSVCN 1a tng dung cac qua trinh séng ctia VSV vao san xuét & quy
mo cong nghiép.

Nghién ctru cac dic diém va hoat dong séng ciing nhu co so sinh hoa, co sé di
truyén ciia VSV la nhim 1am nén tang cho céc qué trinh tao ching giéng, nuoi céy , nhan
gidng 1én men san xuat dat hiéu qua t6t hon.

*Céau héi on tap

1. Vi sinh vat c6 nhiing ddc diém chung nao ?

2. Hay giai thich tai sao trong thién nhién vi sinh vat tang lén khong tuong tng vadi
tdc d6 sinh san vo ciing nhanh chén cia né.

3. Vat ligu di truyén cta virus ? Mdi quan hé di truyén giita virus va té bao vét chu ?

4. Vit liéu di truyén & sinh vat nhan so khac véi sinh vat nhan chuin & nhirng dac
diém nao ?

5. Thé nao 1a tiép hop, bién nap va tai nap ? Tai sao ndi cac qua trinh ndy tuong
duong véi sinh san hitu tinh & sinh vét bac cao ? Y nghia cia viéc phat hién ra hién tuong
bién nap ¢ vi khuan.

6. Thé nao 1a enzyme han ché ? Chung c6 cac vai trd va tinh chat nao duoc coi la
quan trong d6i véi ky thuat DNA tai t6 hop ?

7. Bang hai vi du vé enzyme cét gidi han, hdy chimg to rang it nhat c6 hai phuong
phap thanh 1ap cac phan tir DNA tai to hop trong 6ng nghiém (in vitro).

8. Thé nao 1a phan tir DNA tai t6 hop, vector tach dong ? Hiy néu cac budc cua quy
trinh tao dong va cho so d6 minh hoa.
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* Giai thich thuat ngir

DNA tai t6 hop 1 phan tir DNA dugc tao thanh tir hai hay nhiéu trinh tu DNA cia
cac loai sinh vdr khac nhau. Trong ky thuat di truyen DNA tai t6 hop thuong 1a duoc tao
thanh tir viéc gan nhimg doan DNA c¢6 nguon goc khac nhau vao trong vecto tach dong.
Nhimg vecto tach dong mang DNA tai t6 hop nay co thé biéu hién thanh cic protein ti to
hop trong cac sinh vat. Thi du mot sé duoc pham la hormone peptide dugc tao ra tir cong
nghé DNA tai to hop 1a insulin, hormone ting trudng, va oxytocin. Nhitng vaccine ciing co
thé duoc san pham bang phwong thiic nay. Sinh véat chi duoc sir dung phd bién nhat trong
cong nghé DNA nay la Escherichia coli.

Enzyme gioi han (restriction enzyme, RE) 1a mot enzyme endonuclease cé vi tri
nhan biét diém cat DNA dic hiéu.

Episomes 1a nhitng plasmid c6 kha ning gan xen vao DNA nhiém sic thé cua sinh
vat chii . Nho kha nang nay, ching co thé ton tai trong mét thoi gian dai, duoc sao chép ciing
lac voi DNA nhiém sic thé khi té bao phén chia, va trd thanh mot phan trong bd méy di
truyen ctia té bao. Thuat ngit nay khong con dugc dung cho plasmid, vi gio day nguoi ta da
biét trinh tu twong dong (homology) Vol nhiém sic thé trén plasmid, nhu transposon, bién
plasmid thanh episome (gitip plasmid gan xen vao nhiém sic thé).

Genome 14 tap hop chira dung toan bo thong tin di truyén ciia mot co thé sinh vat
duoc ma hoa trong DNA (6 mdt sb virus c6 thé 1a RNA). Bd gen bao gdm nhitng ving chira
gene 14n nhung doan khong phién ma. Thuat ngir genome dugc Hans Winkler gioi thiéu 1an
dau tién.

Intron 1a nhitng doan DNA bén trong mot gene nhung khong tham gia vao viéc ma
hoa protein. Nhing viing con lai cia gene duoc goi la exon. Cac intron chi yéu c6 mat trong
cac té bao eukaryote

Plasmids (thudng) 1a cac phan tir DNA mach d6i dang vong ndm ngoai DNA nhiém
sdc thé. Chung thuong hién dién trong vi khuén, doi khi cling c6 ¢ sinh vat c6 nhan that
(eukaryote) (vi du nhu vong 2 micrometre ¢ Saccharomyces cerevisiae). Chung cé kich thudc
khoang tir 1 dén hon 400 kilobase pairs (kbp). Chiing c6 thé hién dién chi mét ban sao, ddi
v6i plasmid 16n, cho t6i vai trim ban sao trong cting mét té bao.

Vécto tach dong (vector Clonlng) 1a mot phan tir DNA c¢6 kich thude nho cho phep
cai gan mot doan DNA ngoai lai vao nhiam muc dich nhan doan DNA ngoai lai 1én vdi s6
luong 16n.
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Chwong 3: S PHAN LOAI SAN PHAM

I. PHAN LOAI SAN PHAM THEO TiNH CHAT THUONG MAI

Theo Thomas D. Brock (1995), cac san pham vi sinh vat c6 ¥ nghia cong nghiép
duoc phén thanh 5 loai chinh:

- Ban than cac té bao vi sinh vat (sinh khéi) 14 cac san pham mong mudn.

- Céc enzyme do vi sinh vat tao nén: amylase, protease, lipase...

- Cac duge pham: cac chat khang sinh va cac alcaloit.

- Céc hoa chit dic biét va cac chat diéu vi thuc phém: bot ngot nhan tao aspartam la
mot dipeptide giita aspartic va phenylalanin; acid glutamic, lysine va triptophan, mot sb
vitamin.

- Cac hoa chét thong dung duoc san xuit bang con dudng vi sinh vat bao gém
ethanol, acid acetic, acid lactic va glycerine

1. Ban thén cac té bao vi sinh vt (sinh khi) 14 cac san pham mong mudn.

D6 14 cé4c trudng hop cia ndm men dung cho muc dich dinh dudng va 1am né bot mi,
truong hop cac nam an dung 1am thic an. Cac vi khuan va vi tao ciling dugce nudi cho muc
dich dinh dudng, song cho dén nay chua c6 ¥ nghia 16n vé mat thuong mai. O dy can phan
biét hai truong hop:

Thuat ngit "protein don bao" (SCP) thudng dugce ding dé chi cac té bao cac vi sinh
vat nhur 14 cac san pham cong nghiép véi 1y do 1a ham lugng protein trong ching cao va dugc
quan tdm vé mit thuong mai. Con "gidng khai dong" (starter culture) 13 cac san pham cong
nghiép trong d6 ban than cac té bao vi sinh vat dugc ding lam nguyén liéu cay. Chang han, vi
khuan thudc chi Rhizobium va Bradyrhizobium dugc ding dé ciy 1én cac hat ddu nham kich
thich su tao thanh cac ndt san c¢d dinh nitrogen, hodc cac giéng vi khuén lactic dugc ban ra
dudi dang cac nguyén liéu cay (inoculants) dé san xuét cc san pham sita 1én men va xuc xich.

2. Cac enzyme do vi sinh vit tao nén

Nhiéu enzyme quan trong ¢ ¥ nghia thuong mai d4 duoc san xuét & quy mo cong
nghiép nho vi sinh vét, bao gdm cac enzyme phdn giai tinh bt (cic amylase), cic enzyme
phan giai protein- protease, cic enzyme phan giai chat béo (cac lipase). ..

Mot enzyme quan trong vé mit cong nghiép 1a gluco-isomerase dugc sir dung véi s6
lwong 16n dé san xuét fructose c6 do ngot cao hon glucose. Mot enzyme vi sinh vat quan
trong khac 13 penicillin -acilase dugc sir dung trong cong nghép san xuat cac penicillin ban
tong hop.

3. Cac dugc phadm

Cac chat khang sinh va céc alcaloid nin trong nhom céc san pham béac 2. D6 1a céc
hop chét khdng duoc tao thanh trong pha sinh truéng dau tién ma vao lic sinh truong da bude
vao pha can bang. Viéc hiéu biét ban chit cua sy trao d6i chit bac hai c6 tAm quan trong trong
trong viéc phat trién cac qué trinh san xuit moi.
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Cong ty Cong nghiép hoa chat Takeda (Nhat Ban) san xuét va cung cap loai thudc
khang sinh validacina dung d& phong trir nhiéu loai bénh hai ciy trong do nim gay ra.
Validacina dic biét c6 hiéu luc v6i bénh kho van laa, truc tiép bao vé, lam tang nang suit va
chat luong lta. Thudc khong gy bat cir hién twong ngd doc ndo cho ciy trong, rit an toan cho
ngudi, vat nudi, ca... va nhimg dong vat cé ich khac; khong tén du trong dat va ndng san sau khi
thu hoach. Validacina c6 thé hdn hop véi hau hét cac loai thude khac dé phun. Thudc validacina
¢6 cac dang thuong pham: Validacin 3L, Validacin 5L, Validacin 5SP.

Hinh 3.1. Cong thirc héa hoc validamycin (trai) va ché pham thudc trir nam
Kasumin (phai)

Bang 3.1: Mt s6 enzyme cong nghép va ing dung

Enzyme Nguon Ung dung chinh
Amylase F\,)AhSS(;L%iSIIUS, Bacillus, hl?j(;)l sung vao bot, cong nghép dét, tro giup ti€u
Catalase Micrococcus, Aspergillus | Phong oxy hoa thyc pham, san xudt phomat
Cellulase Aspergillus, Trichoderma Thuy phan gd, trg gitp tiéu hoa
Citocrom ¢ Candida Dung trong chan doan

Loai glucose hodc oxy trong thuc phdm, x4c dinh

Glucooxydase| Aspergillus Ay
glucose 1dm sang

Hialuronidase| Nhiéu loi vi khudn Lam sach vét thuong, chong dinh trong phau

thuét
Pectinase Aspergillus, Sclerotinia Lam trong vang, ddm, bia, dich qua
Penicillinase | Aspergillus Loai penicillin trong nghién ctru
Protease S"i[\rs's&?r:;/lcj:se’s Bacillus, Lam trong sake, ché bién thit, loai gelatin
Rennin Mucor Lam dong sita trong san xudt fromage
Streptokinase | Streptococcus Lam lanh cac vét thuong vét bong

4. Cac héa chit diic biét va cac chit diéu vi thue pham

Chat diéu vi thyc pham: bot ngot nhan tao aspartam 1a mot dipeptide giira aspartic
acid va phenylalanin, ca hai amino acid ndy déu dwoc san xuét bang con duong 1én men vi
sinh vat. cac amino acids khac ciing duoc san xuét bang con duong nay la: acid glutamic,
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lysine va tryptophan. Mot sé vitamin ciing duoc san xuit bang con dudng vi sinh vat, do 1a
riboflavin, vitamin By, va ascorbic acid (vitamin C).

5. Cac héa chat thong dung 13 nhimg chit c6 gia thanh thip va do vay dugc ban ra
v6i sb lugng 16n. Cac héa chat thuong duoc dung 1am nguyén lidu khéi dau dé tong hop hoa
hoc cac phan tir phtrc tap hon. Céc hoa chit thong dung duoc san xut bang con dudng vi sinh
vat bao gém ethanol, acid acetic, acid lactic va glycerol. Trong s nay ethanol 1a san phim
quan trong nhét. Ethanol dugc san xuit nhd nAm men, bon nay co thé tao ra mot san lugng
ethanol va CO, tir duong. Hién nay ethanol duoc dung dé lam nguyén liéu tong hop hoa hoc
va lam nhién liéu chay cac dong co (gazohol).

Il. PHAN LOAI KHAC

1. Sw phén loai sin pham theo sinh 1y trao d6i chit

Khac véi sy phan chia san pham mang tinh thuong mai (Fritsche, 1978) chia cac san
pham cua vi sinh cong nghiép thanh 3 loai (Fritche, 1978):

1.1. Vat chdt té bao (sinh khéi) bao gdm cac loai protein don bao va céac loai giéng
khéi dong nhu men banh mi, cac vi khuén lactic....

1.2. Cdc san pham trao doi chat bao gom:

- Cac san pham cudi cung cia trao doi ning luong (cac san pham 1én men), vi du
ethanol, acid lactic, methane, aceton-butanol...

- Cac chét trao d6i bac 1: Vi du amino acids, nucleotide, vitamins, duong,....

- Céc chét trao dbi bac 2: Vi du chét khéang sinh, alcaloid, gibberellin, IAA...

- Cac loai enzyme: Vi du cac enzyme ngoai bao nhu protease, amylase; cdc enzyme
ndi bao nhu asparaginase, penicillinase.

1.3. Cac san phcfm chuyén hoa

Céc san pham chuyén hoa bao gdm steroids va cac san pham cia su oxi hoa khong
hoan toan nhu su tao thanh acid acetic va socbose.

2. Céc san pham ciia cong nghé 1én men

2.1.Cdc nhém sin phim co bén

a. Sinh khdi vi sinh vat: Gom gidng khoi dau cho san xuat, nAm men banh mi va
men vat nudi, vaccine, protein don bao, phan vi sinh, ché phém diét con trung, probiotic.

b. Enzyme vi sinh vat: Phé bién hién nay 1a a-amylase, B-glucanase,
amyloglucosidase, glucose inomerase, glucose oxidase, cellulase, hemicellulase, pectinase,
invertase, protease, lactase, lipase, streptokinase...

c. Cac san pham trao doi chat: Gom céc san pham so cip (hay con goi 1a cac san
phém bac mot) gém ruou, bia, amino acid, acid hiru co, nucleotide, vitamin,.. va thir cép (hay
san phim bac hai)gdm chét khang sinh, lipid vi sinh vat, sidephore, cac chit ting truong va
cac chit c6 hoat tinh sinh hoc.

d. Céc san pham tai to hop gen: CAc r-protein va cac san pham khac duoc tao ra nho
cac té bao vi sinh vat chuyén gen.
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e. Cac san phém cua chuyén hoa sinh hoc: GOom cac steroid, vitamin C,
acrylamide,...dugc san Xuét bﬁng té bao vi sinh vat hodc enzyme.

f. Cac biopolymer va biosurfactant: cac polysaccharide ngoai bao nhu xanthan,
gellan, alginat vi sinh, cellulose vi khuén,...va cac chit hoat dong bé mit (biosurfactant) duogc
san xuat bang cong nghé 1én men.

2.2. Doanh sé cdc sin pham chii yéu ciia cong nghé sinh hoc (Dan theo Nguyén
lan Diing) (bang 3.2)

2.3. Cdc san phdam ciia cong nghé 1én men:

Trén thuce té, nhidu san pham duoc san xudt voi sé luong 16n bang cong nghé 1én
men:

-Antibiotic : penicillin, tetracycline

-Amino acid : MSG (monodium glutamate)-Bot ngot hay mi chinh.

-Steroids : 11a-hydroxylation cta steroid, Vitamin C.

-Pesticides : bao ttr cia BT (Bacillus thuringiensis).

-Ho4 chét s6 lugng 16n : ethanol nhién liéu, citric acid,...

-Cac enzyme : protease, glucose isomerase, amylase,...

-Céc vitamin: riboflavin (B2), vitaminB12,...

-Céc nucleotide : 5’ IMP(5’-inosine), 5°GMP(5’-guanylate), ...

-Polysaachrides : xanthan, cellulose vi khuan,..

-Vaccine cac loai.

Trong xu hudng phét trién Hoa hoc xanh (Green chemistry) thi nhiéu quy trinh céng nghé
hoa hoc s& dugc thay thé bang CNSH.

Bdng 3.2: So sanh doanh so cdac san pham chu yéu ciia cong nghé sinh hoc

T San phém Doanh s6 (triéu USD)
T
1 Ruou, bia 23 000
2 Phomat (Fromage, Cheese) 14 000
3 Thubc khéng sinh 4 500
4 Siro Fructose 800
6 N4Am men banh mi 540
7 Enzyme 250
8 Cac loai vaccine 150
9 Insulin 100
1 Kich t6 HGH 75
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0
1 Thudc trir sdu sinh hoc 12
1
Bang 3.3. Mot s6 loai rwou, bia chii yéu
Loai Nguon nguyén li¢u

1.Khong chung cit:
-Bia Malt (mam dai mach)
-Cider (cidre) Nudc ép trai tao
-Vang (vin) Nho
-Saké (saké) Gao loai dic biét
-Rugu can Gao, nép, bép, khoai mi,...
-Ruou nép than Nép than

2.Chung cit:

-Rugu dé (Vodka) Gao, nép, khoai tay, khoai mi, bép
-Ruou Whisky Bép, Ita dai mach

-Ruou Rhum Mat ri duong

-Cognac Nho

3. Céc biopolymer va biosurfactant
3.1. C&c polymer sinh hoc (Biopolymer)

Polymer sinh hoc (biopolymer) 1a nhitng dai phan tir thu nhén tir cac sinh vét song.
O VSV nhiéu biopolymer 1a cac polysaccharide ngoai bao (exopolysaccharide) nhu 1a mot
san pham phu ctia qua trinh chuyén hoa. Mot s biopolymer c6 nhimng gia tri dic biét dugc
mg dung trong thuc pham, duoc pham, mi phidm va tham chi trong cong nghiép dau mo.
Trong bdi canh cac polymer hoa hoc gay 6 nhiém do chdm phan huy thi viéc nghién ctru va
tmg dung chung ngay cang dugc quan tim. Bién ddi di truyén Xanthomonas campetris
nham san xuat xanthan gum véi gia ré.

3.2. Xanthan

Van chua c6 nhiéu polysaccharide VSV ¢ gia tri thwong mai, nhung sé luong
biopolymer va tng dung cua ching ngdy cang nhiéu hon. Mot s6 polymer VSV d3 1a nhiing
san pham cong nghiép va cé thi truong 6n dinh. Xanthan 14 biopolymer tir Xanthomonas
campetris 1a mot san pham c6 tng dung rong rai, doanh sb dat 100 triéu USD/nim.

X. campetris 1a mot vi khuén hiéu khi bat budc, Gram am, c6 kha nang san sinh mat
biopolymer thuong mai quan trong la nhya déo (gum) xanthan gum, mdt exopolysaccharide.
Xanthan gum c6 d6 déo cao, bén trong cac moi trudng li hoa khic nghiét va c6 nhiing tinh
chét 1i hoa tuong ty nhu plastic. Pac biét nd dugc sir dung nhu céc tdc nhan lam 6n dinh, lam
dac, nhil hoa hay tao huyén phu.
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Xanthan 1a chit ting cuong thu hdi dau mo (oil recovery enhancer- ORE). Nam
1969, xanthan dugc phép dung trong cong nghi¢p dét, mi phém va thuc phém.

3.3. Cdc biopolymer khac trong cong nghiép

Nhiéu polysaccharide c6 y nghia trong cong nghiép, ddc biét nhu chat nhét, chét
thach, hién nay duoc san xuét v6i quy mo 16n.

-Alginat vi sinh thu nhan tir vi khuan Pseudomonas aeruginosa. Alginat thong dung
lay tir rong nau dung in dau rang dé 1am ring gia.

Gellan san sinh tir Pseudomonas elodea ATCC 31461, 1a chit tao gel (thach) twong
tur agar (d0 trong cao hon, déng dic & pH thap, do doc it, khong bi tac dong enzyme).

-Zanflo thu nhén tir Erwinia tahitica, c6 tinh chat trong ty xanthan, nhung ¢ nhiét do
cao hon 60°C zanflo ¢6 nhitng bién ddi thudn nghich va hién nay n6 dugc sir dung nhiéu nhu
son ké duong do tinh chiu lanh, chiu ma sat va khi quét no sé trai 1én bé mit twong ddi déu.

-Pullulan do VSV Aureolebacidium pullulan tao ra, ¢6 tinh chét tuong ty cellophane
(gidy bong), dic biét 1a d& bi phan huy boi enzyme pullulanase, khong bi phan hiy boi
amylase. Trong tuong lai, pullutan sé& thay thé cho cellophane va cac chat déo hoa hoc vi it
gdy 6 nhiém méi truong.

-Polyhydroxybutyrate (PHB) 1a chét du trir cta vi khuén, 13 mot polyester chiu nhiét
¢6 cong thire: -CH-(CH3)- CH2-CO-

240 um

Hinh 3.2. Tinh thé PHB (trai), Polyhydroxybutyrate (PHB) trong té bao vi khuin (phai)

4. Cac chat hoat dong bé mit sinh hoc (Biosurfactans)

4.1.Gioi thiéu khai quat:

Chét c6 hoat tinh bé mit sinh hoc (Biosurfactans) ctia VSV 13 nhirg san pham rat
quan trong, hién dang dugc tng dung rong rdi trong nhiéu nganh cong nghiép. Nhimng dic
tinh c6 gia tri ctia chung 13 1am thay d6i hoat dong bé mit do lam giam stc cing bé mit va
gitta hai bé mat (interface), hoat tinh 1am 4m hoic xuyén tham (penetrating), tinh lan téa
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(spreading), va nude va ki nude, nhil twong héa va khir nha trong hoa. ...gia ting phat trién vi
khuan, thu hut kim loai va khang VSV.

Hau hét cac chit hoat dong bé mit dang dugc sir dung hién nay déu tir tong hop hoa
hoc. Céc biosurfactans van chua dugc ing dung rong rai.

Néu so véi chat hoat dong bé mit hoa hoc thi cic biosurfactans ¢ nhiéu uu diém
hon:

-C6 kha nang phan hiy sinh hoc

-Nhin chung cac chit déu c6 d6 doc thap.

-Co6 tinh dung hgp sinh hoc (biocompatibiliti) va tinh tiéu héa duoc (digestibility)
nén thuong dung trong my pham, dugc pham, hay thadm chi lam phu gia thuc pham.

-Ngudn nguyén liéu ban dau sin c6 (hydrocarbon, cacrbonhydrate hay lipid).

-San xuét ¢ hiéu qua kinh té (co thé dugc san xuat tir phu phé pham cong, nong
nghiép)

-Str dung trong kiém soat méi trudng: dung trong xir li cac vu dau tran, trong phan
huy sinh hoc va giai doc..

-Tinh dic hiéu: Cac biosurfactans ¢ dang phtic hop chét hiru co v6i cac nhom chire
dac trung nén thuong co6 hoat tinh chuyén biét.

-Tinh hiéu qua ¢ cac diéu kién cuc doan vé nhiét do, pH va mudi.

4.2. Cac nhdm biosurfactans

- Biosurfactans cua vi khuan: Nhiéu loai vi khuan c6 kha ning tao ra glycolipid. Pau
mang goc duong cua glycolipid cé thé chura nhiéu loai duong khac nhau nhu rhamnose,
trehalose(con goi la dudng cia nam men), sucrose, va glucose.

-Rhamnolipid chira mot hodc hai don vi rhamnose va phan con lai thudng 13 2 acid
B-hydroxydecanoic. Trehalose lipid c6 lién hé véi vach té bao. Cac acid béo B-hydroxy phan
nhanh o thuong bi ester hoa tai nhom 6 va 6’hydroxyl cua don vi trehalose.

-Biosurfactans ctia ndm men: Sophrose lipid dang lacton va acid ciia Torulopsis
magnoliae.

Hinh 3.3. Hinh thai khun lac ( trai), té bao (phai) Acinetobacter calcoaceticus
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-Chét nhu héa sinh hoc ¢ dang polysaccharide ngoai bao: polysaccharide ngoai bao
ctia vi khuan 13 nhitng polymer c6 khéi luong phéan tir 16n mang nhiéu tinh chat vat 1i va co
hoc rat hitu ich nhu ¢6 tinh nhét cao, tinh co gian, kha nang chiu dung su bién dang,...Trong
cong nghiép, cac chat nay duoc sir dung rong rai & dang gom, chit bién doi, tic nhan 1am day,
chét 6n dinh c6 d6 nhét cao..

Mot trong nhiing chét nhu hoa sinh hoc dugc nghién clru nhiéu nhét 1a Emulsan,
dugc tiét ra tir vi khuan phan hiry dau Acinetobacter calcoaceticus.

Bang 3.4: Cac wng dung va hiéu qui cia biosurfactans trong cong nghi¢p thwe pham

béi tuong ung dung Tac dung cua chét hoat dong bé mit

Nong nghiép

-Phén phosphate -Ngin ngira sy von cuc trong qué trinh cat trir

-Céc loai thude xit -Lam am, phan tan chét diét con trung; tao nhii tuong dung dich
thude trir sau; l[am 4m, lam lan rong thude va giup chit doc thAm
vao trong

Thue pham:

-Tréi cay -Rira bui, thudc trir sdu, phan sap trén rau, vo trai ciy

-Banh nuéng va kem -Hoa tan diu tao huong, chdng 6i thiu.

Két tinh duong -Cai thién viéc rira, gidm thoi gian.

-M& va diu dn -Chéng dau, m& bin tung tée khi chién, xao.

III. SINH TRUONG VA SU TAO THANH SAN PHAM TRONG CAC QUA
TRINH CONG NGHIEP

1. Qua trinh sinh truéng ciia VSV trong nubi cy tinh

Nubi cay tinh 12 phuong phap nudi cdy ma trong sudt thoi gian d6 ta khong thém vao
chat dinh dudng ciing khong loai bo di cac san pham cudi cung cia trao d6i chat (quan thé
VSV gi¢i han trong mot khoang khong gian nhét dinh).

D6 thi biéu dién sy phu thudc ctia logarid sé lugng té bao theo thoi gian goi 13 duong
cong sinh trudng (hinh 3.4).

S6 luong VSV

Thai gian
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Hinh 3.4. Puwong cong sinh trwdéng ciia vi sinh vit trong nudi cdy tinh
a. Pha lag ; b. Pha log ; c. on dinh; d. suy vong

2. Dong hoc cua sy ting truéng

Khi nhu cau oxygen va dinh dudng dugc dap ung day du, trong diéu kién nudi cy
tinh, qué trinh sinh truéng cia mot quan thé VSV trai qua 4 giai doan (pha lag — pha log —
6n dinh— suy vong). Toan bd qué trinh nudi gin lién véi su thay doi kéo dai cia cac didu
kién nuoi. Chat dinh dudng giam di, s6 luong té bao ting 1én roi giam dan, dong thoi hoat tinh
trao d6i chat ciing thay doi.

Trong lén men, céc pha log va 6n dinh ¢ vai tro quyét dinh dé tao san phém. S€ co
loi hon khi giam thiéu pha lag, bang b6 sung gidng manh hay ting luong gidng, dé ting ning
suat. Thuong toc do chét cia té bao co y nghia trong cong nghiép thuc phdm va xir li nude
thai.

Sy toa nhiét do ting trudng: Mot phan ning luong trao d6i chat cia té bao thoat ra &
dang nhiét. Lugng nhiét toa ra dang ké nhat 1a khi 1én men trén 10 000 lit. Do d6, can co thiét
bi giai nhiét dé nhiét do moi truong 1én men dao dong trong khoang + 0,50C, nham duy tri cac
diéu kién t6i wu cho sy ting trudng.

Ngoai ra su ting truong té bao con chiu su tac dong ctia hang loat cac nhén to:

-Gi6i han co chit: Toc do ting truong t6i da giam 50% & ndng do 10™ mol ddi véi
glucose va cac hop chét N, 10 mol dbi véi vitamin va cic nhén t6 ting trudng.

-Uc ché co chat: Nong do co chat cao lam tdc do tang truong tdi da giam & ndng do
1- 2 mol dbi véi glucose va va & ndng do 0,1- 0,2 mol v6i ngudn N.

-Uc ché san pham: Nong do san pham cao lam do ting truong toi da giam 50% .
Loai trc ché nay thuong gip o ethanol, cac acid hitu co, amino acid, cic antibiotic,... Dién
hinh 12 ethanol & ndong do 1mol s& trc ché nAm men va vi khuan.

Cac yéu t6 nhu nhiét dJ, pH, néng dé CO; hoa tan ciling anh hudng dén tdc do tang
trudng.

3. San pham bac mét va san pham bic hai

Sivh trudng

; - - Sinh trdng
San phim

Sin phim

san phim

san phim
%
1
|
pem e -

Sinh trufing va tao thich
]
}
L
S
~

Sinh truitng v tao thanh

L

>
Thoi gian Thét gian
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Hinh 3.5. Bdng hoc cua sw sinh trudng va tao thanh san phém & VSV
a. Sinh trudng va tao san pham dién ra dong thoi
b. Su tao thanh san pham bt dau sau khi sinh truong da két thac

Sy lién quan cua cic san phdm trao ddi chét véi té bao c6 thé phan biét thanh 2
nhom: cac san phém bac mot va cac san phém bac hai.

+ MOt chét trao d6i bac mét 1a mot chit duoc tao thanh trong pha sinh trudng dau
tién cia VSV

+ Mot chét trao ddi bac hai 1a mot chat dugc tao thanh gan vao lic két thuc cua pha
sinh truong, thuong 13 vao gan chinh pha cin bang.

*Pic diém cla san phém trao ddi béc hai:

- Cac san pham béc 2 chi duoc tao thanh boi mot s twong ddi it co thé va dudng
nhu khong can thét cho sinh truéng va sinh san.

- Su tao thanh cac san phém bac hai phu thudc vao cac diéu kién sinh truong, dac
biét 14 thanh phan ctia moi trudng.

- Chiing thudng duoc tao thanh dudi dang mot nhém céc chit co cau tric gan giii.
Ching han, mot chung Streptomyces da san sinh ra 32 chat khang sinh antracyclin khac nhau
nhung c6 ciu tric gan gidng nhau.

- Thuong cé thé nhan duoc su téng hop thtra dot ngdét manh céc san phém bac hai,
diéu nay thuong khong gap ¢ cac san phém bac mot la loai san phém c6 lién quan chat ché
dén pha sinh trudéng.

Trong trao d6i chat bac hai ¢ hai pha trao doi chat khac biét nhau duoc goi 13 pha
sinh truéng (trophophase) va pha sdn xudt (idiophase). Néu chung ta dinh san xuit cac san
pham béc hai thi ching ta phai dam bao rang cac diéu kién thich hop can dugc tao ra trong
pha dau dé sinh truong dién ra toi wu va cac didu kién phai duoc thay doi ding luc dé su tao
thanh san pham c6 thé dién ra tbi wu.

Mot trong cac dac diém dic trung cua cac chét trao d6i bac hai 1a cac enzyme tham
gia vao sy tao thanh chung duoc diéu hoa mét cach doc 1ap voi céc enzyme cua trao ddi chat
bac mot.

IV. CAC LOAI VACCINE

1. Dinh nghia:

Vaccine 1a ché pham c6 tinh khang nguyén ding dé tao mién dich dic hi¢u chu dong,
nhim ting strc dé khang cua co thé dbi vai mot (s6) tac nhan gy bénh cu thé.

Thuat nglr vaccine Xuét phat tir vaccinia, loai virus gay bénh dau bo nhung khi dem
chung cho ngudi lai gitip ngira duoc bénh dau mua (tiéng Latinh vacca nghia 14 "con bo cai").
Viéc dung vaccine dé phong bénh goi chung 1a chiing ngira hay tiém phong hoic tiém
chiing, mic du vaccine khong nhimg duoc cdy (ching), tiém ma con c6 thé duge dua vao co
thé qua dudng miéng.


http://vi.wikipedia.org/w/index.php?title=Vaccinia&action=edit
http://vi.wikipedia.org/wiki/Virus
http://vi.wikipedia.org/w/index.php?title=B%E1%BB%87nh_%C4%91%E1%BA%ADu_b%C3%B2&action=edit
http://vi.wikipedia.org/w/index.php?title=B%E1%BB%87nh_%C4%91%E1%BA%ADu_m%C3%B9a&action=edit
http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Latinh
http://vi.wikipedia.org/wiki/V%E1%BA%AFc-xin#Ch.E1.BB.A7ng_ng.E1.BB.ABa
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Vaccine c6 thé 1a cac virus hodc Vi khudn séng, giam doc luc, khi dwa vao co thé

khong gay bénh hodc gay bénh rat nhe. Vaccine cling co thé 1a cé4c vi sinh vat bi bat hoat, chét
hodc chi 1a nhiing sén phém tinh ché tir vi sinh vat.

Vaccine bit hoat 14 cac vi sinh vat gdy bénh bj giét bang hoa chit hoic bang nhiét.
Thi du: cac Vaccine chdng cim, ta, dich hach va viém gan siéu vi A. Hau hét cac Vaccine loai
nay chi gay dap ung mién dich khong hoan toan va ngin han, cin phai tiém nhic nhiéu lan.

2.CAc loai Vaccine kinh dién

Hinh 3.6. Nuéi cdy virus cim

(ching gdy dai dich nam 1918) phuc vu nghién ciru va san xudt vaccine

Vaccine song, giam doc luc 1a cac vi sinh vat dugc nudi cady dudi nhitng diéu kién

dic biét nham lam giam dic tinh doc hai ctia chiing. Vaccine dién hinh loai nay thuong gay
duoc dép tng mién dich dai han va 1a loai Vaccine dugc ua chudng danh cho nguoi 16n khoe
manh. Cac Vaccine ngtra bénh sOt vang, soi, bénh ban dao va quai bi déu thudc loai nay.

Vaccine sdng ngira bénh lao khong phai 1a dong vi khuan lao gy bénh, ma 1a mot
dong lan cén duoc goi 1a BCG.

Vaccine tai t6 hop: voi cong nghé gen hién dai, nguoi ta cit doan gen tong hop nén

protein dic trung cho vi sinh vat gdy bénh, ghép gen nay vao vi khuan hay té bao nudi cdy dé

tao ra protein dac hi¢u cho mam bénh, dung protein nay dé tiem chiing tao mién dich dic
hiéu. Dang vic-Xin ndy an toan, it taic dung phu, kha ning mién dich cao. Mot dién hinh cua
Vaccine dang nay 1a Vaccine phong viém gan virus B thé hé 11 va Ill.

Céc "toxoid" 1a cac hop chit doc bi bat hoat trich tir cac vi sinh vat (trong trudng hop
chinh cac ddc chat nay 1a phuong tién gdy bénh cia vi sinh vat). Chiing duoc tiém cho vat cha
khac (nhu ngua) dé tao khang thé, rdi chiét 1y khang thé nay dé chita bénh. Thi du: cac huyét
thanh ngira uén van va bach hau.

3. Mt so loai vaccine méi dang nghién ciru


http://vi.wikipedia.org/wiki/Virus
http://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n
http://vi.wikipedia.org/w/index.php?title=V%E1%BA%AFc-xin_b%E1%BA%A5t_ho%E1%BA%A1t&action=edit
http://vi.wikipedia.org/w/index.php?title=H%C3%B3a_ch%E1%BA%A5t&action=edit
http://vi.wikipedia.org/w/index.php?title=Nhi%E1%BB%87t&action=edit
http://vi.wikipedia.org/w/index.php?title=C%C3%BAm&action=edit
http://vi.wikipedia.org/w/index.php?title=T%E1%BA%A3&action=edit
http://vi.wikipedia.org/wiki/D%E1%BB%8Bch_h%E1%BA%A1ch
http://vi.wikipedia.org/w/index.php?title=Vi%C3%AAm_gan_si%C3%AAu_vi_A&action=edit
http://vi.wikipedia.org/w/index.php?title=Virus_c%C3%BAm&action=edit
http://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BA%A1i_d%E1%BB%8Bch&action=edit
http://vi.wikipedia.org/w/index.php?title=1918&action=edit
http://vi.wikipedia.org/w/index.php?title=V%E1%BA%AFc-xin_s%E1%BB%91ng%2C_gi%E1%BA%A3m_%C4%91%E1%BB%99c_l%E1%BB%B1c&action=edit
http://vi.wikipedia.org/w/index.php?title=S%E1%BB%91t_v%C3%A0ng&action=edit
http://vi.wikipedia.org/wiki/S%E1%BB%9Fi
http://vi.wikipedia.org/w/index.php?title=B%E1%BB%87nh_ban_%C4%91%C3%A0o&action=edit
http://vi.wikipedia.org/wiki/Quai_b%E1%BB%8B
http://vi.wikipedia.org/wiki/B%E1%BB%87nh_lao
http://vi.wikipedia.org/w/index.php?title=Vi_khu%E1%BA%A9n_lao&action=edit
http://vi.wikipedia.org/w/index.php?title=Bacillus_Calmette-Gu%C3%A9rin&action=edit
http://vi.wikipedia.org/w/index.php?title=T%C3%A1i_t%E1%BB%95_h%E1%BB%A3p&action=edit
http://vi.wikipedia.org/w/index.php?title=C%C3%B4ng_ngh%E1%BB%87_gen&action=edit
http://vi.wikipedia.org/w/index.php?title=T%E1%BA%BF_b%C3%A0o_nu%C3%B4i_c%E1%BA%A5y&action=edit
http://vi.wikipedia.org/w/index.php?title=Th%E1%BA%BF_h%E1%BB%87&action=edit
http://vi.wikipedia.org/w/index.php?title=Toxoid&action=edit
http://vi.wikipedia.org/w/index.php?title=Ng%E1%BB%B1a&action=edit
http://vi.wikipedia.org/w/index.php?title=Huy%E1%BA%BFt_thanh&action=edit
http://vi.wikipedia.org/w/index.php?title=Huy%E1%BA%BFt_thanh&action=edit
http://vi.wikipedia.org/w/index.php?title=Huy%E1%BA%BFt_thanh&action=edit
http://vi.wikipedia.org/w/index.php?title=U%E1%BB%91n_v%C3%A1n&action=edit
http://vi.wikipedia.org/w/index.php?title=B%E1%BA%A1ch_h%E1%BA%A7u&action=edit
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Cac Vaccine nay con duoc xem 13 vaccine cia twong lai, c6 6 hudng phat trién chinh
hién nay:

St dung cac phu gia (adjuvant) méi, nham giy ra loai dap ung mién dich mong
mudn. Thi dy, chat nhém phosphate va cac oligonucleotide chira CpG demethyl héa dwa vao
Vaccine khién dap tng mién dich phat trién theo hudng dich thé (tao khang thé) thay vi té
bao.

Vaccine kham: st dung mdt sinh thé quen biét dé han ché hién tuong "phan tac
dung", thi du dung virus vaccinia mang mét sd yéu té cua virus viém gan B hay virus dai.

Vaccine polypeptidique: ting cuong tinh sinh mién dich nho lién két tdt hon véi cac
phan tir MHC: peptide nhén tao 1/2 giéng virus, 1/2 kia gan MHC; doan peptide mé phong 1
quyét dinh khang nguyén (epitope).

Anti-idiotype: idiotype 14 cdu trac khong gian cia khang thé tai vi tri gin khang
nguyén, dic hiéu voi khang nguyén tuong ung. Anti-idiotype 1a cac khang thé dic hiéu ddi

v6i idiotype, do d6 anti-idiotype xét vé& mat dic hiéu lai tuong tu voi khang nguyén. Vay, thay
vi dung khang nguyén X lam Vaccine, nguoi ta dung idiotype anti-anti-X.

Vaccine DNA: DNA ciia tic nhan giy bénh s& duoc biéu hién bai té bao ngudi dugc
chung ngira. Loi thé ctia DNA 14 ré, bén, dé san xuat ra s6 lugng 16n nén thich hop cho nhiing
chuong trinh tiém chung rong rii. Ngoai ra, Vaccine DNA con gitip dinh huéng dap ing mién
dich: tac nhan giy bénh ngoai bao duoc trinh dién qua MHC loai II, dan dén dap ung CD4
(dap tng mién dich dich thé). Khi khang nguyén cua tac nhan d6 duoc chinh co thé ngudi

biéu hién, n6 s& duoc trinh dién qua MHC loai I, lac nay dap ing mién dich té bao qua CD8

duoc kich thich. Tuy nhién phuong phap nay 13 con dao hai ludi boi 1& té bao mang DNA la
c6 nguy co bi nhan dién 13 "khong ta", sinh ra bénh tu mién.

Str dung vector tai t6 hgp — dung cac vi khudn thuan tinh hodc cac té bao trinh dién

khéng nguyén nhu té bao tua duoc chuyén gen dé biéu hién khang nguyén mong mudn.
*TOM TAT CHUONG
Cac quan diém phan loai san pham, nhém san pham duoc phan loai theo tinh chat
thuong mai duoc trng dung rong rai. Cac biopolymer va biosurfactant va cac nguyén ly sinh
hoc nhu sinh truéng va su tao thanh san pham.

*Cau héi on tap

1. Céc kiéu phan loai san pham hién nay ? Theo anh (chi) kiéu phén loai nao hop 1y
nhat ? Vi sao ?

2. Cac san pham ciia cong nghé 1én men ?

3. Cé&c nhom biosurfactans ? Ung dung ?

4. Néu cac loai biopolymer chinh va céac img dung ?

5. Phan tich c4c dic diém cta san phim béc hai ?

6. Cac loai vaccine, ng dung ?

Pién vao chd trong:


http://vi.wikipedia.org/w/index.php?title=Ph%E1%BB%A5_gia&action=edit
http://vi.wikipedia.org/w/index.php?title=%C4%90%C3%A1p_%E1%BB%A9ng_mi%E1%BB%85n_d%E1%BB%8Bch_d%E1%BB%8Bch_th%E1%BB%83&action=edit
http://vi.wikipedia.org/wiki/Kh%C3%A1ng_th%E1%BB%83
http://vi.wikipedia.org/w/index.php?title=%C4%90%C3%A1p_%E1%BB%A9ng_mi%E1%BB%85n_d%E1%BB%8Bch_t%E1%BA%BF_b%C3%A0o&action=edit
http://vi.wikipedia.org/w/index.php?title=%C4%90%C3%A1p_%E1%BB%A9ng_mi%E1%BB%85n_d%E1%BB%8Bch_t%E1%BA%BF_b%C3%A0o&action=edit
http://vi.wikipedia.org/w/index.php?title=%C4%90%C3%A1p_%E1%BB%A9ng_mi%E1%BB%85n_d%E1%BB%8Bch_t%E1%BA%BF_b%C3%A0o&action=edit
http://vi.wikipedia.org/w/index.php?title=V%E1%BA%AFc-xin_kh%E1%BA%A3m&action=edit
http://vi.wikipedia.org/w/index.php?title=Vi%C3%AAm_gan_B&action=edit
http://vi.wikipedia.org/w/index.php?title=B%E1%BB%87nh_d%E1%BA%A1i&action=edit
http://vi.wikipedia.org/w/index.php?title=V%E1%BA%AFc-xin_polypeptidique&action=edit
http://vi.wikipedia.org/wiki/MHC
http://vi.wikipedia.org/w/index.php?title=Quy%E1%BA%BFt_%C4%91%E1%BB%8Bnh_kh%C3%A1ng_nguy%C3%AAn&action=edit
http://vi.wikipedia.org/w/index.php?title=Anti-idiotype&action=edit
http://vi.wikipedia.org/w/index.php?title=Idiotype&action=edit
http://vi.wikipedia.org/wiki/DNA
http://vi.wikipedia.org/wiki/MHC
http://vi.wikipedia.org/w/index.php?title=%C4%90%C3%A1p_%E1%BB%A9ng_mi%E1%BB%85n_d%E1%BB%8Bch_d%E1%BB%8Bch_th%E1%BB%83&action=edit
http://vi.wikipedia.org/w/index.php?title=%C4%90%C3%A1p_%E1%BB%A9ng_mi%E1%BB%85n_d%E1%BB%8Bch_t%E1%BA%BF_b%C3%A0o&action=edit
http://vi.wikipedia.org/w/index.php?title=V%C3%A9c-t%C6%A1_%28sinh_h%E1%BB%8Dc%29&action=edit
http://vi.wikipedia.org/wiki/T%E1%BA%BF_b%C3%A0o_tr%C3%ACnh_di%E1%BB%87n_kh%C3%A1ng_nguy%C3%AAn
http://vi.wikipedia.org/wiki/T%E1%BA%BF_b%C3%A0o_tr%C3%ACnh_di%E1%BB%87n_kh%C3%A1ng_nguy%C3%AAn
http://vi.wikipedia.org/wiki/T%E1%BA%BF_b%C3%A0o_tr%C3%ACnh_di%E1%BB%87n_kh%C3%A1ng_nguy%C3%AAn
http://vi.wikipedia.org/wiki/T%E1%BA%BF_b%C3%A0o_tua
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7. Theo céc tiéu chuan sinh 1i trao doi chét, cac san phim cong nghiép do vi sinh vat
tao ra c6 thé duoc phan thanh:

+ Vit chat té bao gdm:

+ Céc san pham chuyen D@, VI AU ........veveeveeeeeeeeeeeeeeeee e

8. Vé phuong dién chirc ning cua cac san pham trao doi chat di véi té bao, co thé
phan biét hai nhém:

+ Loai san phdm ma sy hinh thanh chiing gan lién véi sinh trudng, vi du..................

Su téng hop cac san pham nay xay ra trong thoi gian..........c..cocoeeeveveeeerveererrenenen.

+ Loai san pham ma sy hinh thanh chung khong can thiét cho sinh truéng, vi du

Su tong hop chung xdy ra ltc sip bit ddu pha sinh truong ............coeeeveeveveeenes

Giai doan trong d6 sinh truéng xdy ra dugc goi la pha...................... (trophophase).

Giai doan trong d6 san pham dic trung dugc tao thanh thuong goi 1a
PR&A. ..o (idiophase).

9. Theo Brock (1995), cac san pham co6 ¥ nghia cong nghiép do vi sinh vt tao thanh

10. Nam dic diém dic trung d6i véi cac san pham bac hai la:

- Mdi san phém bac 2 chi dugc tao thanh bo .......c..eeeeieiiiiiiiiieeee,

- Cac san pham bac hai dudng nhu khong can thét cho ...........coo.eveveeeeeeeeeeeeeen.

- Su tao thanh cac san phém bac hai phu thudc rat nhiéu vao cac diéu kién sinh
truong, dac it 1A ..o,

- Chung thuong dugc tao thanh dudi dang mot nhom cac ChAL v,

- Thuong c6 thé nhan duge sy tong hop thira .......co.coeveeeeeee.. cac san pham béc hai,
diéu nay thuong khong gip & cac san phdm bac mot 1a loai san phim c6 lién quan chit ché
dén pha sinh trudng,

* Tai liéu doc them

1. Kiéu Hiru Anh, 1999. Vi sinh vt hoc cong nghiép, NXB KH&KT, Ha Noi.

2. Pham Thanh Ho, 2005. Nhép moén cong ngh¢ sinh hoc, NXBGD.

3. Luong Buc Pham, 2006. NAm men cong nghi¢p, NXB KH&KT, Ha Nai.

1. Kiéu Hitu Anh, 1999. Vi sinh vdt hoc cong nghiép,

* Tai liéu tham khao

1. Nguyén Quang Hao, Vuong Trong Hao, Bién Vian Minh, 1998. Vi sinh vdt hoc
cong nghiép, NXBGD.
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2. Nguyén Xuan Thanh, Nguyén Ba Hién, Hoang Hai, Vii Thi Hoan, 2006. Gi4o
trinh vi sinh vat hoc cong nghiép, NXBGD.
3. Pham Van Ty, 2006. Cong ngh¢ sinh hoc tap 5 Cong nghé vi sinh va mdi
truong, NXBGD.
4. Prescot Harley Klein, 2002. Microbiology. W. C. Brown publisher, USA.

5. http://vietsciences.net va http://vietsciences.free.fr
6. http://wikipeda

* Giai thich thuat ngir

BCG: (Bacillus Calmette Guerin vaccine). Nam 1924, hai nha vi khuan hoc Phép
Albert Calmette va Camille Guerin tim ra vaccine BCG

Biosurfactans: chat hoat dong bé mat

GMP : (5’-guanylate)

IMP : (5’-inosine),

MSG : (monodium glutamate)-Bot ngot hay mi chinh

MHC :(Phtrc hop tuong thich mé chinh (Major Histocompatibility Complex, MHC)
hay & ngudi con duoc goi khang nguyén bach ciu nguoi (Human Leucocyte Antigen, HLA) 1a
mot nhoém gene ma hoa cho cac protein trinh dién khang nguyén trén bé mit té bao cua da sb
dong vat c6 xuong song. Nhiing protein ndy dong vai tro quan trong trong t6 chtrc mién dich
ctia co thé ciing nhu nhirng co ché giao tiép gitra cac té bao.

Nhitng thuét ngir tiéng Viét d& chi MHC da duoc sir dung bao gdm: Phirc hop tuwong
thich mé chinh, Phtic h¢ hoa hgp mé chinh, Phirc hé phui hop t6 chirc chinh, Hé thong trinh
dién khang nguyén.

MHC loai I: c6 trén bé mit clia hau hét tat ca cac té bao ¢ nhan ciia co thé, chung
gan véi cac peptide duoc cit ra tir cac khang nguyén tao ra trong té bao, cac khang nguyén
nay c6 thé 1a cac protein cua chinh co thé hoic cac protein hodc cta cac virus hay vi khuan
ndi bao.

Vi tri gén peptide

. B, microglobulin

Hinh 3.7. So' d6 phirc hé¢ MHC loai I va loai II


http://vietsciences.net/
http://vietsciences.free.fr/
http://wikipeda/
http://vi.wikipedia.org/wiki/Gene
http://vi.wikipedia.org/wiki/Protein
http://vi.wikipedia.org/wiki/Kh%C3%A1ng_nguy%C3%AAn
http://vi.wikipedia.org/wiki/%C4%90%E1%BB%99ng_v%E1%BA%ADt_c%C3%B3_x%C6%B0%C6%A1ng_s%E1%BB%91ng
http://vi.wikipedia.org/w/index.php?title=H%E1%BB%87_mi%E1%BB%85n_d%E1%BB%8Bch&action=edit
http://vi.wikipedia.org/wiki/T%E1%BA%BF_b%C3%A0o
http://vi.wikipedia.org/wiki/Ti%E1%BA%BFng_Vi%E1%BB%87t
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Phirc hé phan tr MHC loai I gdm mét chudi ning xuyén mang (chudi a), lién két
khong ddng hoa tri v6i mot chudi nhe ngoai mang By-microglobulin. Phin ngoai bao cua
chudi ning gdm 3 domain: o1, oy va az, mdi domain khoang 90 axit amin. Phan xuyén mang
gdm 25 axit amin va phan noi bao 30 axit amin.

Vi tri gin mau peptide ¢ giita hai domain oy va o (12 nhitng domain ¢ xa mang té
bao nhat). Khac voi chudi o, chudi p-microglobulin 14 chudi duy nhit khong co tinh da dang
kiéu hinh va khdng dugc ma hoa bdi cac gene thude phirc hé MHC.

Khéi lwong ciia chudi a 1a 44 kDa, chudi B,-microglobulin 1a 12 kDa.

MHC loai IT

Khong nhu MHC loai I, cadc phan tr MHC loai II chi c¢6 trén mot s6 loai té bao cua
hé mién dich, nhu céc té bao trinh dién khéng nguyén chuyén nghiép (dai thuc bao, té bao tua)
hodc cac lympho B, lympho T di hoat hoa. Cac té bao nay thuc bao cac khang nguyén, "bién
tap" ching thanh cac doan peptide trudc khi gin véi MHC loai II rdi phoi bay trén mang té
bao.

Phtrc hé phan tir MHC loai II gdm hai chudi xuyén mang (o va B). Ca hai déu thudc
vé ho cac phan tir globulin mién dich va dugc ma hoa bai cac gene trong hé MHC. Mdi chudi
g6p mdt domain (o va P1) tao nén vi tri gdn mau peptide.

Khéi lugng chudi a khoang 33-35 kDa, chudi p 26-28 kDa.

PHB : Polyhydroxybutyrate 1a chat du trit ctia vi khudn

SCP : Protein don bao.


http://vi.wikipedia.org/wiki/%C4%90%E1%BA%A1i_th%E1%BB%B1c_b%C3%A0o
http://vi.wikipedia.org/wiki/T%E1%BA%BF_b%C3%A0o_tua
http://vi.wikipedia.org/w/index.php?title=Lympho_B&action=edit
http://vi.wikipedia.org/w/index.php?title=Lympho_T&action=edit
http://vi.wikipedia.org/w/index.php?title=Th%E1%BB%B1c_b%C3%A0o&action=edit
http://vi.wikipedia.org/w/index.php?title=H%E1%BB%8D_c%C3%A1c_ph%C3%A2n_t%E1%BB%AD_globulin_mi%E1%BB%85n_d%E1%BB%8Bch&action=edit
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Chuong 4: CAC PHUONG PHAP VA KY THUAT LEN MEN
I. QUA TRINH LEN MEN
1. So dd tong quat qua trinh 1én men cong nghiép va cic cong doan chinh (hinh 4.1)

" Nudc 18l sif dyng
Ngudn Carbon A
Mguén

i
1
+
Nitd —'-I !
1

b
Ch&t >
h‘hDﬂl‘IJ:l. il

-
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(oxygen) ! _E

Bio quin Bdo quin
méi trudng Trén Khirtring Lé&n men Téch Siy san phim

Hinh 4.1. So' d6 khai quat qua trinh 1én men céng nghiép véi quy méd 16m

Mot qua trinh 1én men, thuong chia thanh 3 cong doan chinh:

-Truée 1én men (Upstream): Xt 1i, ché bién, phéi tron va khir tring nguyén liéu ban
dau.

-Lén men (Fermentation) trong ndi 1én men duoc thong khi tét (can pha bot), trong
dich 1én men dién ra qué trinh truyén khdi, truyén nhiét, tang sinh khéi té bao va diéu chinh
hoat tinh sinh hoc dé tao nhiéu san pham muc tiéu.

-Sau lén men (Downstream): Tach té bao bang li tim hay loc, phai pha v té bao dé
giai phong cac chat néi bao; tia, tinh sach cac chat...; tan dung phu phé phérn

2. H¢ thong thiét bi

Theo so d6 khai quat hinh 4.1), cac thiét bi chii yéu bao gdm: Cac thiét bi trudc 1én
men, 1én men va sau 1én men. Cac Bioreactor (ndi 1én men).

2.1.Cdc thiét bi trude 1én men

Thuong bao gom:

-Bé hay bon chira co chét ban dau dé trir nguyén liéu cho san xuét.

-Thiét bi nghién nguyén liéu tho

-Thiét bi tron nguyén liéu va pha ché méi trudong nudi

-Thiét bi khir tring

2.2. Nhu cau oxygen va cdc kiéu 1én men

Nhu cdu oxygen ctia hdu hét cac té bao VSV dugc thoa min véi ndng do oxygen
khoang 1mg/l. Néu mirc oxygen thap hon thi sy 1én men ki xay ra va két qua 1a toc do ting
trudng giam.

Can duy tri cung cip oxygen lién tuc trong cac qua trinh 1én men hiéu khi.
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Phu thudc vao viéc cung cap oxygen, cé cac ki€u 1én men sau day:

-Lén men bé mit: Moi trudng 16ng chira trong cac khay véi chiéu sau khong qua Scm

va té bao moc 16p bé mat tiép xtic tryc tiép véi khong khi. Kiéu nay goi 14 1én men tinh. Té
bao vi khuin Acetobacter xylinum tao mang cellulose (bacterial cellulose -BC) ding 1am
thach dira (nata de coco) cho ning sudt cao nhét khi 1én men tinh

-Nubi cdy lic: Thuong dung trong phong thi nghiém va oxygen cung cip do moi

truong bi khiy tron nho may lac.

-Lén men ban ran: Co chat ran am dé 16p mong trén khay

-L&n men chim (submerged fermentation): Nhu ciu oxygen duoc thoa méin bang

thongb khi manh nhd bom khi (compressor) thiét bi cht yéu Ia (ndi 1én men hay bioreactor)

2.3. Bioreactor

Acidhase dé
diéu khien pH _
. = Phabot
Hoi muée dé 4 o
kha trun g e —

Khong khi
vo trung

Hinh 4.2. H¢ thong nhén giong (trai) va biorecator (phai)

Mau bioreactor cin ban gdom mét bon kin duoc lip
khit cho ludn khi vao va khudy. Ngoai ra bdn con phai thoa
mén cac yéu cau sau:

-Cac vat can: Viéc gén thém cac vat can trén thanh
bioreactor c¢6 thé lam ting hiéu qua chuyén oxygen.

-Kiém soat pha bot

-Kiém soat pH

-Cac cura phu: Mot sb clra phu duogc tao ra dé bd
sung t& bao nudi va cac chat thiét yéu cua méi truong.

Dbi voi mot s6 san pham 1én men ki khi nhu trong
san xut ruou bia, co thé dung bioreactor dang
bdn c6 day hinh phéu (hinh 4.3) khi thoat ra phia

Hinh 4.3. Bioreactor hinh phéu
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trén, té bao sé ling ¢ day phiéu va ldy ra ngoai dé& dang
2.4. Cdc thiét bi sau lén men
-Thiét bi tach t€ bao
-Thiét bi pha v& t& bao: Ding thu nhan cac san phim noi bao
-Thiét bi c6 dac: Lam bdc hoi, loc mang, trao ddi ion, hip thu
-Thiét bi dung cho phan tng tao san pham
-Thiét bi két tinh ding cho mot s san pham nhu bt ngot, citric acid.
-Séc ki dung cho tinh ché san pham
-Thiét bi sdy
-Céc thiét bi dé ché bién va bao quan san pham nhu rira, sdy...
3. Van hanh quy trinh 1én men
3.1. Chung giong
*Tiéu chuan cua ching giéng VSV trong san xuat
1-C6 nang suat sinh tong hop cao va 6n dinh; ciu trac di truyén on dinh.
2-C6 kha ning st dung céc nguyén lidu ré tién;
3-Khong tao thanh cac san pham phu khéng mong mudn;
4-Khong man cam véi sy tap nhiém ctia cac VSV khac va Bacteriophage;

5-C6 kha ning tach d& dang céc té bao hay san pham khoi méi trudng 1én men.

Hinh 4.4. So' dd hé thong nhén gidng trong 1én men cong nghiép

1. Nudi VSV trong hop Petri; 2. Nhan giéng trong dng nghiém; 3. Mot phan c6 thé dong lanh
giit giéng; 4. C6 thé nhéan gidng tir 5ng dong lanh; 5. Nhan giéng dén quy mé 1m?; 6. ndi 1én men san
xuét 10m®; 7 Hé thong kiém so4t.

3.2. Hoat hod chiing giong

Gidng san xuat thuong dugc bao quan dé tranh giam hoat tinh. Do d6, viéc cay giéng
trén moi trudng thach nghiéng trude khi nhan gidng 1a viéc lam rat can thiét. Co thé coi day 1a
viée “danh thire” chung gidng doéng thoi dé kiém tra hoat tinh cua giéng sau mot thoi gian bao
quan & nhiét d6 thap
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3.3. Nhdn giong

K§ thut nhan gidng: Khau dau tién tdy sach dung cu bang khir tring va cho méi
truong vo trung vao. Tiép theo 1a cho gidng ban dau (starter culture) vao dé nudi. S6 lugng
gidng ban dau chiém khoang 1-10% tong khéi luong cia méi trudng nudi. Tién trinh nhan
gidng thyc hién nhu sau: dng gidng duoc giit & nhiét do thap — nudi véi 10ml moi truong —
nuéi 200ml — nudi 3 lit — nubi 30 lit — 300lit. (hinh 4.4)

3.4. Lén men

C6 2 van d& 16n lién quan dén 1én men véi quy mé 16n cong nghiép

-Thir nhat 13 sy 6n dinh cta cac ching san xuét. Cac ching nay thudng phai trai qua
mot qua trinh chon loc nhiéu 1an co s dung céc tac nhan dot bién. Céc bién ching nay
thudng xut hién cac dang hoi bién (revertant) c6 ning suat kém hon va lam giam san luong.

-Thir hai 12 cac bién ddi ctia nhitng chi s6 vat 1i va hoa hoc khi mé rong quy mé san
Xuat.

*Céac thong s k¥ thuat khi nudi cdy, 1én men:

-Lugng oxygen hoa tan, pH t6i wu, nhiét do va su khudy trong trong qué trinh nudi
ciy. Su thay doi cac thong sb nay c6 anh hudng 16n dén qua trinh tao thanh san pham va 6n
dinh hoat tinh san pham.

3.5. Thu nhan san phcfm va xu i sau thu hoach

Ban chat hoa hoc cua san pham quy dinh cac bién phap xu 1y tiép theo. Cac bién
phép duoc str dung 1a chiét rat, hdp phu, sang phan tir va két tia. Cac budc tinh ché tiép theo
duoc tién hanh ké tiép ngay sau budc tach san pham thudng phai qua nhiéu cép, trude khi san
pham cubi cung dugc dong goi.

Viéc loai bo va str dung cac phé va phu pham ciing can duoc chii y tranh gay 6 nhiém
moi trudng.

I1. CAC NHOM VI SINH VAT CONG NGHIEP CHU YEU

1. Vi khuan lactic

- Dic diém sinh hoc:

+ Lactobacillus 12 vi khuan Gram duwong, hinh que, khong bao tir, can clr vao san
pham 1én men lactic, ¢ thé phan biét hai loai:vi khuan 1én men lactic dong hinh va di hinh.

- Nhém vi khuan 1én men lactic dong hinh gom céc loai: Lactobacillus casei, L.
plantarum, L.debruckii ssp.bulgaricus. L. helveticus, Streptococcus thermophilus, ...

Chung tao san pham chu yéu 1 lactic acid . Cac ching san xut trong cong nghiép
thudc loai nay.

- Nhém vi khuin 1én men lactic di hinh gém cac loai nhu: L. brevis, L. kefir,
Leuconostoc lactis.

+ Vi khuén ua 4m va chiju nhiét: sinh truéng t6i wu 1a 28- 45, chiu nhiét 45-62°C.

+ Kha nhay cam véi cac acid : sy 1én men bi irc ché manh mé & pH 5 va ngimg & pH
duéi 4,5, mac du vi khuan san sinh lactic acid nhu san phdm bién dudng chinh.
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+ Thudc loai ki khi khong bat budc

+ C6 nhu cau dinh dudng phtrc tap: khi 1én men can cac vitamin amino acid va cac
peptid ngan.

+ Ngué)n carbon la glucose, fructose, lactose, maltose, va sucrose. Mot $6 chuing vi
khuan lactic c6 thé st dung tinh bot nhu L. amylophilus va L. amylovorus.

- Cac chung san xuat chu yéu:L. debruckii ssp. bulgaricus. L.bulgaricus.

2. Pseudomonas

- Pic diém hinh thai hoc chung cho Pseudomonas 1a Gram 4m, té bao hinh que, di
dong nho roi & dau va khong c6 bao tu.

- Céc ddc diém sinh 1y 1a di dudng, khong 1én men, linh hoat vé dinh dudng, khong
quang hop, khong cd dinh nitrogen.

- Cac rng dung ctia Pseudomonas:

+ Su tich luy polyester polyhydroxybutyrate (PHB) du trit [a mdt déc tinh quan trong
ciia cac Pseudomonas hiéu khi. PHA (polyhydroxyalkanoate) duoc tao ra chii yéu tir
Pseudomonas oleovorans va Alcaligenes eutropus.

+ San xuét protease chiu nhiét va céc lipase. Lipase P cta P. fluoresens va lipase CC
ctia Candida cylindrica duoc dung nhiéu nhat

+ Mot loai amylase ding san xuat cac maltooligosaccharide tir tinh bot.

+Trifluoromrthylbenzene bi hydroxyl hoa thanh diol twong ing nho Pseudomonas
putid. Diol dugc tao ra tir toluen duoc dung dé san xudt cic chat trung gian chiral
prostaglandin.

+ Mot s6 ching dung san xuit cong nghiép acrylamide.

+ Pseudomonas putida tao thanh céac alcohl ¢ hoat tinh quang hoc tir nhimg co chat
13 achiral hodc racemic,..., trong su bién doi acid isobutyric thanh acid (S)-B-hydroxybutyric.

+ Ung dung tiém an nho kha ning phan giai ndi tiéng cac hop chat xenobiotic, dic
biét 1a nhimg chét hiru co bi halogen hoa, thudc diét co, plastic, dung mdi va nhitng chat tay
nhon. Mot s loai Pseudomonas phén giai thude diét co.

+ P. syringae c6 mot protein mang lam nhan déng da (ice nucleation) dé nudc & dong
bang. Vi khuan nay giy hai cho cy trong, nhung protein ciia n6 dugc dung lam tuyét nhan
tao.

3. Bacillus

-Céc dac diém sinh hoc: Truc khuan Gram (+) hiéu khi, ¢ bao tir . Mdi vi khuan c6
1ndi bao tir, bao tir khdng 1am bién dang té bao.

- Khoang 150 loai cyc doan: chiu nhiét, chiu lanh, wva kiém, ua acid. Mot sb loai co
thé thyc hién chuyén hoa sinh hoc.

+ Mobn an truyén théng ctia Nhat “itohiki —natto” di ¢ tir 400 nam, dugc ché bién tir
d4u nanh dudi tac dong cua Bacillus natto (B. subtilis). San luong 10%kg/nam.

+ Bacillus thuringiensis : thudc trir sau vi sinh va ngudn gen Bt.
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+ B. licheniformis va B. amynoliquefaciens :alpha amylase chiu nhiét.

+ B. alcalophilus: serine protease subtilin trong bot giat.

Bacillus

f@ . (2 ==)

[
L
- ,_.o' = / \ endospore ey

Hinh 4.5 : Chu trinh séng ciia Bacillus

4.Corynebacteria

- Corynebacteria glutamicum, VSV dau tién dugc tim thdy vao nam 1957 c6 kha
nang san sinh lugng 16n glutamic acid, ma mudi monosodium glutamate (MSG) dung lam
chat diéu vi (bot ngot hay mi chinh).

- Cac chung dot bién Corynebacteria glutamicum dugc dung dé san xuat lysin véi sd
luong 16n.

+ Mot s6 chung dung san xuat cong nghiép:

Corynebacteria glutamicum trudc day goi la Micrococus glutamicus, C. lilum,
Brevibacterium flavum.

5. Xa khuan

Xa khuan (actinomycetes) thuéc nhom vi khuéan that (eubacteria) phan bd rong rii
trong tu nhién. Phan 16n xa khuan 1a hiéu khi, hoai sinh, c6 cau tao dang so¢i phan nhanh
(khuan ti).

Phén ra lignocellulose, polyphenol, chitosan, keratin, pectin va nhiéu chat khac nho
tiét ra mot lugng 16n hydrolase. Xa khuén ua nhiét (tang truong tdi wu & 50-60°c)

- Cac g dung cta xa khuan

+ khang sinh dau tién ctia nhém nay 1a streptomycin do selman abraham waksman
(1888 - 1973) tim ra nam 1944, dén nay trén 90% antibiotics dugc phat hién la do xa khuan
sinh ra.

+ Nhiéu chiing dugc 1én men quy mé 16n dé san xuat khang sinh tir thap nién 1940

+ Nhiéu xa khuin con duoc dung dé san xuét nhiéu loai enzyme, vitamin, acid hiru
co...
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6. Vi khuan lam

Vi khuan lam (Cyanobacteria) c6 kha ning tu dudng quang ning nho cd chira sic to
quang hop. Vi khuan lam phan bé rong réi trong tu nhién, nhiéu loai ¢é y nghia trong san xuat
sinh khéi giau protein, cé dinh dam hay sir dung trong cong nghiép xu Ii nuéc thai...

7. Vi nAm

-Pic diém sinh hoc:

+Cac vi nAm nhu nAm méc, ndm men 13 nhitng Eukaryote don bao hay da bao, hip
thu dinh dudng qua vach t& bao va mang sinh chat nho phan giai cac sinh vét chét hay phé
thai cia moi truong.

+Vi ndm c6 thé sinh san v6 tinh hodc hiru tinh bang bao tir twong tmg. Bao tir 14
nhimng té bao don boi hay ludng boi bay trong khong khi va phét tan dén nhiéu dia diém xa
hon. Cac bao tir ¢6 stic chdng chiu cao dbi véi nhiét 6 cao hodc thap, ciing nhur véi sy mat
nudc va cb thé sdng sot & nhitng diéu kién bat loi khéc.

-Céac img dung

+Ngoai ndm men truyén théng S. cerevisiae c6 nhiéu Gmg dung trong VSCN, con
nhiéu loai ndAm men khac goi 1a khong truyén théng nhu Candida, Torula ding trong san xuét
protein, sic to,...

+ Nhiéu lodi ndm mdc dung trong san xuit enzyme nhu: Aspergillus oryzae,
Aspergillus niger, ...

+ Cac nam mdc Mucor miehei va Mucor pusillus ¢6 thé san sinh enzyme thay thé
rennin 1am dong tu sita dé ché fomage.

+ Nam méc Aspergillus niger 1a ching san xuét citric acid quy mé cong nghiép 16n
tir dau thap nién 1920. Citric acid 1a acid hitu co chinh dugc san xuét nho 1én men va Xép thur
hai trong tat ca cac san phém 1én men vé san lugng, sau ethanol cong nghiép. Hién nay, san
lwong udce tinh khoang 700 000 tan/ ndm.

8. Vi Tao (Micro algae)

-Pic diém sinh hoc:

Vi tao (Microalgae) gém cac dai dién c6 kha ning quang hop, c6 dang don bao séng
thanh tdp doan, phan bd chu yéu & mdi trudng nude ngot, nudc min va & dat am. Vi tio co
thé sinh san theo hinh thirc dinh dudng, v6 tinh va hitu tinh.

-Cac loai vi tdo c6 Ung dung

+ Chlorella, Scenedesmus dung trong san xuat protein don bao

+ Chlamidomonas reinhardii dung trong chuyén gen qua luc lap

+ Dunaliella 13 vi tdo chiu min dung san xuat glycerol va carotene.

+ Skeletonema costatum lam thirc n cho au trung tom, tach acid béo khong no. St
dung vi tdo cho xtr i moéi trudng hoac lam sinh vat chi thi trong moéi truong ngheo calcium
(calcium) (tao luc Desmid).
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9. NAm men

Nam men (Yeast, Levure) thyong ton tai & dang don bao, da s sinh san theo 16i nay
chdi, ciing c6 khi theo hinh thirc phan cit té bao, nhiéu loai c6 kha ning 1én men dyong va
thich nghi v6i méi tryong chita dyong cao, co tinh acid cao. Nam men phan bd rong rii trong
tu nhién, nhat 13 trong mai tryong c6 chira dyong, c6 pH thip, ching han nhy trong hoa qua,
rau dya, ri dyong, trong dat trong cac loai ciy dn qud, trong dit c6 nhiém diu mo. Nhiéu loai
ndm men c6 tmg dung cao trong san xuit cong nghiép nhy 1én men bia ryou, glycerine, san
xuat nAm men banh mi, thirc an gia stc...

10. Nam qua thé

Nhiéu loai ndm c6 qua thé duoc st dung dé lam thuc pham, do nidm giau protein,
chat khoang, cac vitamin A, By, By, C, D, E. Ngoai ra chiing con c6 nhiéu dic tinh cta biét
dugc, c6 kha nang phong va chita bénh ha huyét ap, chdng béo phi, dudng rudt, hd tro chita
ung thu. Pa s6 ndm an thudc nganh nim dam (Basidiomycota), thudng gip ndm n thudc bod
Agaricales nhu nam rom Volvariella volvaceae, ... Ngoai gia tri tai nguyén, thuc pham va
dugc pham, nhiéu loai ndm co ¥ nghia trong cong nghé sinh hoc va doi séng do ching c6 kha
nang san sinh ra nhiéu chét c6 ich nhu eter, acid acetic, acid tanic, cac chat khéng sinh...
Nhiéu loai nAm c6 kha ning hap thy va dio thai cic chat phong xa, mot sd loai ndm duoc st
dung dé phan giai cac chat thai doc hai va cac nguodn phé liéu gay 6 nhiém méi trudng.

III. NGUON DINH DUONG VA NGUYEN LIEU BAN PAU

Thuat ngit co chdt (substrate) dugce ding dé chi cac thanh phan ctia méi trudng thich
hop cho su tang truong cia VSV hodc cho viée tao ra cac san phém muc tiéu.

Moi truong nudi ¢ cac co chit & dang dé hap thy nhat cho cac VSV thudng ¢ dang
1ong. Tuy nhién, trong mot s truong hop co thé st dung mot s6 méi truong rin. Ngoai
nhitng thanh phan chu yéu, trong méi truong con c6 cac chét phy gia.

1.Mdi trudng tu nhién va tong hop

Méi truong tw nhién phirc tap khic méi truong tong hop & chd ching duoc ché ra tir
nguyén li¢u tu nhién co6 nguén géc dong, thuc vat; thanh phén hoa hoc chinh xac cua cac vat
lidu nay dén nay chua biét hodc xac dinh rat kho khin. Mot s6 moi truong phuc tap duge pha
ché bang cach hoa tan cac chét tu nhién trong nudc va tiép theo dugc xur li bang thuy giai, lam
trong hay bo sung cac chat dinh dudng, kich té ting trudng hay cac nguyén tb vi luong. Moi
truong tong hop (synthetic) c6 thanh phan xéac dinh.

Su tang trudng ciia VSV trong nhiéu trudng hop doi hoi moi truong ché bién rat
nghiém ngit, sy thay d6i chat it ciia moi trudng sé& anh hudong dén sy thu hdi clia san pham.
Trong nhiéu truong hop, cting loai méi trudng nhung c6 mé cd ning suét cao, cé mé cho ning
suét thdp ma nguyén nhan chi yéu con tiy thudc vao kinh nghiém ctia nguoi san xuat.

Mot thuc té 1 nhiéu loai thuc pham 1én men c6 truyén c6 huong vi ngon phy thudc
vao nguyén liéu ban ddu nhu bia 1am tir malt (hat dai mach moc mam) 1a ngon nhét, tuy vé
nguyén tic van 1a 1én men ruou.
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2. Nude

Nude 1a thanh phan chinh cua té bao va thé hién nhiéu vai trd khac nhau. Chét luong
nude rit quan trong traong san xuat cac san pham tir vi sinh.

Vi du: ruou Bau da ngon va ndi tiéng ctia Binh Dinh chi ¢ thé dugc san xuét tur
nuée sudi Bau da (bau co nghia 1a thuy vuc).

Trong san xut vaccine, nguon nudc phai qua nhidu céng doan lam tinh sach, chung
cAt hai 1an rdi méi dugce sir dung dé nudi cac VSV.

Lén men trong mdi trudng nudc c¢d vu diém 1a do déng nhat cao, d& dang theo doi
pH va nhi¢t do; nhuoc diém 1a khi chiét xuit cac san phém thi ti 1€ nudc cao gay tdn kém
nang lugng va thoi gian.

3. Nguon carbon

Carbon 13 ngudn dinh dudng quan trong, vira cung cap ning luong, vira 1 thanh
phan ciu tric té bao. Trong san xuat tir VSV, ngudn carbon chu yéu 1a duong don nhu
glucose, oligosaccharide (lactose, saccharose); nhitng duong nay thuong tir nguyén liéu ban
dau 1a mat ri dudng va thudng duoc xir 1i dé c6 glucose. Trong qua trinh chuyén hoa thanh
bdt ngot, mat ri duong dugc xu li thanh duong don nhd acid hodc amylase. Vi dy, trong san
xuat bot ngot & nudc ta hién any thuong ding bot khoai mi (thity phan bang acid hoic
enzyme) va mat ri duong 1a ngudn C chi yéu. Ti 1¢ C/N thudng duge chu y.

4. Ngudn nitrogen

Thong dung nhat 1a cung cip nitrogen vo co dudi dang mudi ammonium (nhu
ammonium phosphate), nitrogen hitu co thuong dugc cung cdp nhu amino acid hodc san
pham thily phan tir protein.

-Nguodn nitrogen tong hop: SA (sulffat ammonuim), DAP (Diammonium phosphate),

A

ure.

Ngudn nitrogen tyr nhién:

- B4t dau tuong dugc dung nhu 1a mdt nguén nito ki thudt twong ddi phé bién trong
nhiéu méi truong dinh dudng.

- Nudc chiét biap (corn stup liquor), cao bap c¢6 15 loai amino acid, cao ndm men
(yeast extract) giau amono acid, cac vi tamin,...

- Ngoai ra. C6 thé str dung bdt ddu nanh hay bdt dau khac giau dam

5. Cac nguyén td khac va vitamin

Ngoai ngudn C va N, méi truong dinh dudng can du cac nguyén té da lwong va vi
lugng khac nhu:P, S, K, Na, Ca, Mg, Fe, Mn, Zn, Co,...Ngoai cic vitamin c6 san trong co
chat ban dau, trong mot sd qui trinh can bd sung vitamin nhur biotin.

6. CAc chat pha bot

Trong qua trinh syc khi, bot tao ra nhiéu 16p ngin cach khong khi. Cac chat pha bot
thuong dung 1a céc loai dau: dau dira, diu dau nanh, dau huéng duong, dau hat cai, dau ca
khong c6 mui, dau silicol 1%. Dau phai dat yéu cau: hoat tinh pha bot cao, mui dé chiu, mau
sang va khong co tap chat.
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IV. KHU TRUNG

1. Lén men vo trung

Trong nhiéu qéa trinh 1én men (san xuét acid amin, enzyme, chit khang sinh...) diéu
d6 dugc thuc hién thong qua viée khir trang méi truong dinh dudng, khong khi va cac thiét bi
Ién men (1én men vo trung).

2. Lén men khéng vé trung

Trong viéc san xuét sinh khdi nhu sinh khéi nAm men, sinh khdi vi khuén, tao
thudng tién hanh 1én men khong vo triung. Su phat trién ciia cic co thé la bi ngin can manh
m& bang cach tao ra nhitng diéu kién nudi sao cho ching san xuét co thé sinh trudng trdi hon,
vi du nho co chit dic hiéu hay pH moéi trudng.

3. Khtr triung bang ndi hdp  Trong 1én men timg mé céc thiét bi sau khi 1am vé sinh
duoc khir tring bang hoi nong téi 120 — 130°C.

Hinh 4.6. Ndi hap ap luc hoi nuwée (trai), ndi hap ap luc cho 1én men xop (phai)

4. Khir trung bang hoa chat

Mot s6 hoa chat duge dung dé khir tring trong mot sd truong hop ngoai 18, nhur
etylenoxyl, propiolacton rét thich hop cho viéc khir tring cac chat kém bén nhiét nhu enzyme
chang han. Ethylenoxyl hdn hop vé&i khong khi theo ti 1¢ 3 - 8 % s& gy nd, vi vay khi dung
phai tron 1an v6i CO, hodic Ny. B - propiolacton cé tic dung manh hon nhung cé doc tinh (co
thé gay ung thu d6i véi ngudi).

5. Loc khir trung

Khéng khi dung dé cung cip oxy duoc khir tring bang cach loc khir tring. Nguyén
liéu loc thuong dung 1a bong da, bong thuy tinh hodc bong. Hién nay trong cong ngh¢ vi sinh
con pho bién loai loc mang. Loc khir tring c6 thé str dung dé 1am sach khong khi.

V. CAC PHUONG PHAP NUOI

1. Nuéi khong lién tuc

Trong phuong phap nudi khong lién tuc (batch - culture) hay con goi la nuoi gian
doan, thong thudng vi sinh vat sinh trudng dén ching ndo mot thanh phan chu yéu ciia moi
truong dinh dudng bi gidi han. Khi d6 culture chuyén tir pha lu§ thira sang pha cén bang. Sinh
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truong gin lién voi su thay doi kéo dai cia diéu kién nudi, sy giam chat dinh dudng va sy
tang khdi luong té bao. Trong qua trinh d6 trang thai sinh li cua té bao ciing thay ddi. Thong
thuong viéc tao thanh san phém mong muén lién quan vo1 mot trang thai sinh li nhét dinh
trong pha sinh truéng. Khong thé duy tri duoc trang thai nay trong mot thoi gian dai.

Phuong phap nudi gian doan dugc sir dung trudc hét cho sy 1én men vo tring,vi cach
nudi nay 1a dé dang vé mat ky thuat.

1.1. Nudi chim

Nubi cdy chim hay nudi cdy bé sdu ding méi truong dich thé. Ching vi sinh vat ciy
vao mdi trudng dugc phan tan khip moi diém va chung quanh bé mit té bao duoc tiép xuc
v6i dich dinh dudng. Dic diém nay doi hoi trong sudt qua trinh nudi cdy phai khudy va cung
cip 6xy bang cach suc khi lién tuc. Ngay nay phuong phap nudi ciy chim dugc dung phd bién
trong cong nghé vi sinh dé san xuit men banh mi, protein don bao, cac ché phdm vi sinh lam
phan boén, thubc trir siu, cac enzyme, cac acid amin, vitamin, cac chét khang sinh, céc chét
kich thich sinh hoc v.v...

Phuong phap nudi cdy chim c6 mot s6 vu diém:

- Tbn it mit bang trong xay dung va lip dat ddy chuyén.

Chi phi dién nang, nhan lyc va cac khoan phu cho mét don vi san phém thép.

Dé t6 churc duoc xi nghiép c6 san luong 16n.

Céc thiét bi 1én men chim dé co khi hoa, tu dong hoa .

Song phuong phap chim ciing c6 mot s nhuge diém sau:

- Doi hoi trang bi ki thuat cao, dé bi nhiém trung toan bd. Vi vy, nhiing thiét bi lén
men chim can phai ché tao dic biét can than, chiu ap luc cao, doi hoi kin va lam viéc voi diéu
kién vo triung tuyét ddi (trong nudi cdy bé mit c6 thé loai bo phan da nhiém tring, cac phan
khac van con dung dugc).

- Trong 1én men chim can phai khudy va suc khi lién tuc vi vi sinh vat chi st dung
duoc 6xy hoa tan trong mdi truong. Khi dugc nén qua mot hé thdng loc sach tap tring, hé
théng nay twong dbi phirc tap va dé& gay nhiém cho moéi trudong nudi cay .

Hinh 4.7. Thiét bi nudi cAy chim
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1.2. Nuéi bé mat

Trong phuong phap nudi bé mat hay nudi ndi cac co thé ton tai & bé mat moi truong,
do d6 ma cac té bao hudng vé khoang khong khi dugc cung cdp dy du 6xy. O cac vang nm,
chat dinh dudng cua méi truong chi duge hip thu nhd cac té bao chim va duoc chuyén vao
soi ndm khi sinh. Sy tao vang trong phuong phap nudi bé mit din t6i mot trang thai sinh 1i co
¥y nghia quan trong dbi v6i viée san xuét cac chit trao d6i nhat dinh ciia nim, vi du nhu san
xudt acid citric hay cac enzyme.

Hinh 4.7. Nudi cdy vi tio theo phwong phap khéng lién tuc

1.3. Nudi cdy trén méi truong xép

Phuong phap nudi cay nay thuong thich hop cho mot sé nAm mdc va xa khuan. Viéc
nudi thuong duge tién hanh trén cac khay phang xép chong 1én nhau va u trong cic budng
chira v tring dong kin, gidng duoc cdy vao bang cach thdi bao tir vao bén trong budng chira.
Mot hinh thirc khac 1a nudi hé soi ndm trén cac co chit rdn nhu lta mi, cam hodc lua nudc
trong cac thing quay chdm. Phuong phap nay dugc dung dé san xuat mot s enzyme.

Nhuoc diém ctia phuong phép:

- Tn nhiéu dién tich mat bang, kho co khi hoa va ty dong hoa.

- Chi phi nhan cong, dién nudc... cho mdt don vi san phém cao.

2. Nudi ciy lién tuc

Hién nay viéc nuéi lién tuc dugc tng dung nhiéu trong cong nghiép dé san xuat sinh
khdi va céc san phém 1én men. Viéc san xut cac chat trao ddi bac mot va bac hai cling nhu
cac enzyme thudng duoc tién hanh theo cach khong lién tuc.

Uu diém caa phuong phap nudi cay lién tuc:

- Giam b6t thoi gian 1am vé sinh thiét bi, khir khudn va 1am nguoi.

- Gidm bét thé tich ciia toan bo thiét bi.

- Lao dong dé dang va c6 kha ning ty dong hoa cac thao tac.
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- Tang hiéu suét cua toan bod qué trinh cong nghé nho chon loc tdt nht cac diéu kién
thao tac.

Nhuoc diém:

- D01 hoi can bd va cong nhan thanh thao chuyén moén. Khi hoat dong, cung mat luc
phai c6 du cac dang ning luong can thiét, gid thanh cao dbi véi tu dong hoa va dung cu do
luong hién dai.

- Trong qua trinh nudi cdy té bao vi sinh vat co thé co nhitng dot bién bat ngd xay ra
lam hdéng ca qua trinh.

- Phai vo khuan tuyét ddi trong toan bo thoi gian thao tic. Vi trong qué trinh nudi
lién tuc d4 tao ra cac diéu kién tdi wu cho ching nuoi céy thi cling t6i wu ddi véi nhiéu loai tap
khuén.

- Ddi v6i cac vi sinh vat sinh hé soi nhur nAm mdc va xa khuan rat kho tach hé soi
mot cach vo khuan va dic biét 1a hiéu sudt chuyén hoa thuong thip hon so véi nudi cay timg
mé v6i nhitg chiing san ra chat chuyén hoa khong gin voi sy phat trién.

*TOM TAT CHUONG

Qua trinh 1én men cong nghiép trong bioreactor gdm 3 coéng doan chu yéu: trude lén
men, 1&n men va sau I&n men. Pé trién khai san xudt can hé thong thiét bi twong g véi cac
cong doan cua quy trinh cong nghé.

Bioreactor 1a thiét bi quan trong nhit c6 cau tao thich hop dé dam bao tdt cac diéu
kién cho sy phat trién ciia giéng san xut, bao gdm cung cdp oxygen, giit pH va nhiét d6 6n
dinh

Mot qua trinh san xuét bit dau tir riede lén men: xt i, phéi tron nguyén li¢u va khir
trang. Su 18n men bat dau tir khau nhan gidng, gia ting sb lugng té bao cuc dai va diéu khién
phan tng té bao dé tao san pham t6i da. Qua trinh sau I&n men bat dau tir tach té bao, néu la
san pham noi bao phai pha v té bao, thu san pham, xir Ii tao san phdm va bio quan.

Pé thyc hién tot sy 1én men can biét rd vé: ngudn dinh diedng dé pha ché moi trudng,
ky thuat vo trung va cac phuwong phdp nuoi.

*Cau héi on tap chuong 4

. Nhing diéu kién can thiét cho mot qua trinh 1én men trong san xuét cong nghiép?
. Yéu ciu chung cua gidng vi sinh vat ding cho cong nghé 1én men?

. Céc phuong phap han ché sy thoai hod chiing giéng ?

. Cac phuong phap khir trung thuong sir dung trong san xuit cong nghiép?

. Nhing uu va nhuge diém ciia phwong phéap nudi cay gian doan va lién tuc ?

. Néu cac thiét bi chu yéu trong cong nghiép 1én men

. Trong cong nghiép 1én men, cung cip oxygen co6 dic diém gi ?

00 9 N L kWD

. Co cac kiéu 1én men ruou nao ?
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9. Su 1én men cong nghi¢p 1a gi ?

10. Lén men cong nghiép gdm nhiing céng doan chi yéu nao ?

* Tai li€u doc thém

* Tai liéu doc thém

1. Kiéu Hitu Anh, 1999. Vi sinh vdt hoc céng nghiép, NXBKHKT, Ha Noi.

2. Pham Thanh H9, 2005. Nhap mon cong nghé sinh hoc, NXBGD.

* Tai liéu tham khao

1. Nguyén Quang Hao, Vuong Trong Hao, Bién Van Minh, 1998. Vi sinh vdt hoc
cong nghiép, NXBGD.

2. Nguyén Xuan Thanh, Nguyén Ba Hién, Hoang Hai, Vii Thi Hoan, 2006. Gido
trinh vi sinh vat hoc cong nghiép, NXBGD.

3. Pham Van Ty, 2006. Cong ngh¢ sinh hoc tap 5 Cong ngh¢ vi sinh va mdi truong,
NXBGD.

4. Prescot Harley Klein, 2002. Microbiology. W. C. Brown publisher, USA.
5. http://vietsciences.net va http://vietsciences.free.fr

6. http://wikipeda

* Giai thich thuat ngir

BC (Bacterial cellulose): Cellulose vi khuin

Bioreactor (fermenter) 1a vat chita (vessel) cac té bao, chiét xuat té
bao hay cac enzyme thuc hién phan tng sinh hoc.

DAP (Diammonium phosphate)

GMP (5’-guanylate)

Lén men (fermentation) dugc hiéu 13 tit ca cac qua trinh bién doi do
vi sinh vat thuc hién trong diéu kién ki khi (thiéu O,) hay hiéu khi. Lén men 1a su tich
luy cac san pham trao d6i chat hiru ich cho con ngudi trong qua trinh nudi cay vi sinh
vat.

MP (5°-inosine)

SA (sulffat ammonuim)


http://vietsciences.net/
http://vietsciences.free.fr/
http://wikipeda/
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Chwong 5: SAN XUAT SINH KHOI VI SINH VAT

I GIONG BAN PAU CHO CAC QUY TRINH LEN MEN VI SINH VAT

Tt ca cac quy trinh 1én men VSV déu can gidng ban dau (starter culture), ttrc 14 phai
c6 du sb luong té bao can thiét cho thyuc hién phan tng sinh hoc trong 1én men. Khau nay phai
dam bao céc diéu kién:

- b 6 luong té bao can thiét

-Cac té bao ¢6 sb luong 16n nhung hoat tinh khong dbi va phai dat mot s tiéu chuan sau:

+ C6 kha ning st duoc nguyén liéu ré tién

+ Khong tao thanh cac san pham phu khéng mong mudn

+ Khong man cdm véi sy nhiém tap véi cac VSV khic va bacteriophage.

+ C6 kha ning tach d& dang céc té bao hoic san pham ra khoi méi trudng 1én men.

Trong da sd quy trinh, cac té bao sinh san t6t trong diéu kién thdi khi du. Tuy nhién,
trong mot s truong hop t€ bao 1én men ki khi, néu thoi khi manh t€ bao sinh san nhanh c6 thé
sdn pham kém chat lugng. Vi du, trong lam bia néu thoi khi manh cho té bao sinh san nhanh &
giai doan dau thi huong vi bia c6 thé giam.

I1. SAN XUAT MEN BANH Mi

N4m men lam n& bot goi 13 men banh mi. Tir ¢d xua con nguoi da biét san xuét
banh mi, nhung chi dya vao qua trinh 1én men tu nhién. Hién nay nhi€u nudce trén thé gidi da
chi dong san xuat men ép dé lam no bot. O Vi¢t Nam, chung ta da tuyén chon dugc mot sb
chung nam men banh mi cho ndng suat sinh khoi kha cao, thich hop dé san xuat trén moi
truong ri duong mia.

Ngay tir nam 1858, Pasteur phat hién sy ting nhanh sinh khéi té bao ndm men khi
suc khi manh, nhung mai dén ndm 1919 quy trinh sdn xuit men banh mi mai ra doi.

Men banh mi thyc chét 14 sinh khi t& bao nim men duogc nudi trong méi truong giau
duong (ri mat) c6 bo sung phosphore va ammonium nhu DAP (diammonium phosphate),
urea,...

1. Vi sinh vat

T¢é bao ndm men c6 3 vai trod trong san xuat men banh mi:

-Lam né bot mi nhao do 1én men ruou sinh ra khi CO;

-Bot khi lam x&p banh va

-G6p phan tao huong. Men banh mi duoc ban ra ¢ dang dong kho, hay dang tuoi
duoc ép thanh banh.

Nam men s dung trong céc xi nghiép san xuit men banh mi thudc loai
Saccharomyces cerevisiae. Trong cong nghiép tuyén chon ching nim men phai dam bao cac
dac tinh sau:

- Co6 kha nang no bot tdt, lam khoi bot nhao nhe va xép.

- D& hoa v6i nuéc.

- C6 dic tinh sinh hoa 6n dinh va d6 bén vimg tot (kho bi tu phan).
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- Bén nhiét, c6 thé kéo dai hoat tinh enzyme O nhi¢t do cao.
- C6 kha ning 1én men cac ngudn dudng glucose, fructose, maltose, saccharose.
- Kha ning sinh san nhanh, cho ning suét cao trong qua trinh 1én men.

- D& tach sinh khéi va d& bé gy sau khi ép.

Hinh 5.1. Bire tranh mo ta canh lam bia va banh mi

(tir ngdi mo c6 Ai Céap c6 nién dai 4000 nam TCN)

Hinh 5.2. Hinh thai té bio nAm men banh mi Saccharomyces cerevisiae

2. Sinh héa va diéu hoa

- Kiém ché di hoa boi glucose

- Canh tranh vé ADP va phosphate v co

- Tac dung cua noéng do CO, cao

- Anh hudng ctia oxygen: Quan hé cia nAm men d6i v&i oxygen rat phtic tap. Ngoai
“hiéu tmg Pasteur” con c6 hiéu Gng “Pasteur nguoc” (su kiém ché di hod) va “hiéu tng
Pasteur am”.

C6 thé tranh hién tugng kiém ché di hoa bang cach nudi cdy nim men theo phuong
thirc ndng do duong dugc duy tri & mirc do rit thdp nhu trong mot hé thdng nudi ciy lién tuc.
N4m men chira cac enzyme hoat dong cho trao ddi chit oxygen hoa s& chuyén trao do6i chat
cua no tur oxygen hod sang lén men khi néng dd duong vuot qua mot gidi han nhat dinh.
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Ngoai kha ning trc ché su tao thanh cac enzyme oxygen hoa (kiém ché di hod), glucose ciing

c6 kha nang kiém ché hoat tinh cua cac enzyme nay.

3. Ki thuit sin xuat

3.1. Quy trinh san xudt men banh mi:

Ong gidng
\2
Nhén giéng nho 1 lit
\2
Gidng 50 lit
J
Gidng 200 lit
J
Gidng 1000 lit
\!
Gidng 15000 lit
\!

Nubi men nay chdi 90
000 lit

\

Li tam tach sita men,

rira sach, cho ép
khuén

\

Men thuong pham,
bdo quan lanh

3.2. Giam sat ky thugt:

Ong gidng
A
Nhan giéng nho 1,8 lit

A

Gidng 12 lit
\’

Gidng 36 lit
\’

Gidng 200 lit
\2

Gidng 300 lit
\2

Gidng 30 000 lit

\

Nuoi men nay choi
116 000 lit

\

Li tam tach sita men,

rira sach, cho ép
khubn

\

Men thuong pham,
bdo quan lanh

Trong qua trinh san xuat can tién hanh cac budc kiém tra sau:

- Kiém tra pH- lu6n duy tri & muc pH: 4,2-4,5. Gid cudi ciing cua giai doan 1én men

thanh phdm can tang pH 1én 4,8-5,2 dé men c6 mau sang, dep vi nAm men dé hap thy mau ciia

ri duong khi pH thap

- Pinh lugng nitrogen trong dung dich
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- Xac dinh ham luong dudng va ruou trong dich 1én men: Néu duong qua cao thi tao
thanh rugu; néu < 5%, nang suit sinh khoi thép

- Xéc dinh sy tdng truong cua nim men.

- Xé&c dinh ham luong chét dinh dudng cua dich 1én men.

Ca sy thong khi ciing phai duoc diéu chinh vi né ¢ anh hudng rd rét 1én hoat tinh
sinh ho4 ctia nAm men. T lugng ruou tao thanh va lugng té bao nAm men c6 mit nguoi ta co
thé xac dinh cac qua trinh 1én men va cac qua trinh ho hap dang dién ra theo ti 1& nao.

Pé bao quan, men ép chita 67 - 71% d6 am dugc nén trong cac thing gd hodc nhém
dé tranh khong khi xaAm nhdp va giit trong cac phong lanh. Nhiét toa ra do ho hap cia nim
men trong qud trinh bdo quan phai dugc loai bo ngay, néu khong do bén ciia men ép s¢€ bi
giam 10 rét. Trong qua trinh bdo quan, carbohydrate du trir s€ bi phan giai, kha ndng 1én men
s bi giam di. Khi xuat xuéng, ham lugng nudc cia ndm men duoc nang 1én 72 -75% va nam
men s& dugc dong goi. Bang cach sdy kho nhd khong khi néng nguoi ta thu duge men kho co
trong lugng kho 95 - 96% c6 hoat tinh 1én men cao.

Chét luong ctia men dugce xac dinh bang thoi gian 1am né bot (thuong tir 45 - 60
phuat), thoi gian bao quan ¢ nhiét d6 35°C 14 2 - 3 ngdy. Men ép t6t c6 mau xam nhat, c6 mui
vi ddc trung, khong dang, cdu tao chat ché, dé bé gdy va khong duoc chay nhio trong khoang
40h sau khi téi tay nguoi tiéu dung.

4. Vi sinh vt tap nhiém

Su xuat hién cc vi sinh vét sinh acid nhu cac vi khuan lactic (da s6 truong hop 1a
cac vi khuan lactic di hinh), cac vi khudn acetic va dat biét 1 cac vi khuan butiric thudng c6
anh huong té1 sy phat trién ciia nAm men mot cach rd rét. Do su tao thanh acid butiric cia
Clostridium trong men ép ma xuat hién mui thiu kho chiu.

Trong viéc nuoi céy ndm men can ngan can sy xuét hién cta cac loai nAm men khac
nhu Torula, Candida... Bon niy thuong phat trién rat nhanh va lin 4t Saccharomyces
cerevisiae. Cac loai nAm men ké trén thuong kho ép va lam giam déng ké nang luc 1én men
cua men €p.

Hinh 5.3. Hinh thai mét s6 VSV giy hw héng men banh mi
1. Oidium lactis; 2. Dematium pullulans;
3. Serratia marcescens; 4. Leuconostoc mesenteroides

Hang loat vi sinh vat xam nhap v€ sau vao men €p va gay nén cac hi¢n tuong hu

hong. Nguy hiém nhét 1a Oidium lactis thuong gay cho men ép mui ung. Cac ndm khac nhu
Penicillium tao nén dam mau luc trén men ép, Aspergillus tao nén cac ddm mau vang nhat tGi
mau xam, Mucor va Fusarium tao cac vét vang va do trén men ép. Dematium pullulans tao
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nén cac vét mau nau ban, cac vi khuan acetic tao nén nhiing vung 5 trén bé mat, Serratia
marcescens tao nén cac vét do trén men ép. Leuconostoc mesenteroides 1a bon thuong giy ra
hién tuong kéo soi cia banh mi khi ching c6 mat véi ) luong 16n trong nam men. C6 thé
ngin ngira hién trong nay bang cach b sung acid propionic.

II1. VSV DUNG CHO CAC MUC PiCH KY THUAT VA Y HQOC

1. Giéng khéi dong trong cong nghiép thue phim

Tir lau trong nganh sita nguoi ta da sir dung cac loai giéng thuan khiét va gidng hdn
hop dé san xudt cac san pham khac nhau nhu phomage, cac loai sita chua v.v... Vao khoang tir
nam 1955 nguoi ta bat dau st dung vi sinh vat cho céc san phém thit khac nhau, dac biét 1a
xtc xich thd va cac thuc pham udp mudi. Cac vi sinh vét nay duoc cdy vao thuc pham dé tién
hanh qué trinh 1én men nhat dinh. Chang han Pediococcus cerevisiae duoc ding lam gidng
khoi dong cho loai xuc xich “mua hé” cia My, hay cac chung Micrococcus dugc dung cho
cac loai xuc xich ctia chau Au.

"

el s
’ -

Hinh 5.4. Hinh thai mét s6 VSV dwge dung 1am giong khéi dong
Pediococcus cerevisiae(trai); Lactobacillus plantarum (phai)

Thong thuong, cac vi khuan ndy dugc cdy dudi dang hdn hop véi cac loai
Lactobacillus, dac biét 1a L. plantarum. Cac vi sinh vat nay gilr vai tro tao mau, lam giam do
pH va tao thanh cac chit thom dic thi. Ngoai ra, chung con ngin can sy phat trién cla cac vi
sinh vat khéng mong mudn.

Khi str dung cac ching nam sgi cho cac qua trinh 1am chin cac san pham thit thi diéu
quan trong la phai loai trir sy c6 mét cua céc loai nam tao thanh doc t6 trong giéng khéi dong.
Penicillium nalgioversis duoc coi 1a loai thich hop c6 thé dung lam gidng khoi dong dé ciy
vao cac loai xuc xich. Loai ndy c6 anh hudng dén vé ngoai, mui, vi va do bén trong bao quan
ctia cac loai san pham thit wép mudi va xuc xich thd san xuat theo kiéu Hungari va kiéu Y.

2. Ngudn bo sung thirc in gia sic

Corynebacterium glutamicum do giau ham lugng acid glutamic va protein nén dugc
dé nghi bd sung vao thirc dn cua gia cam, lon, ctru, bé, ché va cac dong vat khac. Bacillus
megatherium do giau cac vitamin nhom B ciing duoc sir dung lam ngudn bé sung dudi dang
sinh khéi kho.

Vi khudn, tao hién vi va cac dong vat ndi ciing dugc sir dung 1am thirc 4n trong cac
trang trai nudi dong vat bién nhu tom, s0, trai v.v... va ca cac loai.
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Hinh 5.5. Hinh thai cac loai 12 nguon b sung thirc fin gia siic
Corynebacterium glutamicum (trai); Bacillus megatherium (phai)

3. Vi sinh vét ding trong diéu tri

3.1. Ché pham tro sinh (Probiotic)

Probiotic, hay con goi 1a ché pham trg sinh, chtta cac VSV sdng vo hai hodc c6 loi c6
tac dung 1am cai thién can bang VSV trén co thé vat chi.

Probiotic tic dung theo 4 co ché chu yéu:

- Trung hoa doc t6

- Canh tranh v&i mam bénh

- Thay d6i chuyén héa ciia VSV

- Kich thich tinh mién dich cta ch thé.

Bacillus subtilis dugc dung tir 1au nhu probiotic. B. subtilis dugc st dung qua duong
ubng dé phong va chira cac rdi loan tiéu héa sau khi ding khang sinh, ma nhiéu truuong hop
dan dén tiéu chay. B. subtilis c¢6 tac dung hdi phuc hé VSV tu nhién trong ng tiéu hoa cua
ngudi sau khi ding khang sinh kéo dai hodc bi bénh. Cac ché pham B. subtilis dugc ban ¢ hau
hét cac nude chau Au, mic du nguoi ta con biét it vé co ché tac dung cua chung. Bao tir B.
subtilis c6 thé qua duogc rao chin dudng tiéu hda, mot phan bao tir nay mam trong rudt non va
sinh sbi trong duong rudt. Ngoai ra, mot s tac dung 1am sang cua B. subtilis dd duoc biét nhu
1am tac nhan kich thich mién dich trong mot s6 bénh.

1
Hinh 5.6. Hinh thai mét s6 vi khuin sir dung trong diéu tri dwéi kinh hién vi dién tir

1. Lactobacillus acidophilus; 2. Streptococcus lactis ; 3. Streptococcus thermophilus
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Nhiéu ché pham Probiotic B. subtilis hién cé trén thi trudng voi nhiéu tén goi khac
nhau duoc san xuét & trong nuéc nhu Biosubtyl DL(Cong ti Sinh pham Y hoc Biopharco- Da
Lat) va subtyl (XNDPTW 2). Biosubtyl DL ¢6 thanh phan chu yéu:

7 .8

+ Bacillus subtilis .................. 10" - 10" CFU/g
+ Lactobacillus acidophilus ...107 - 108 CFU/g
+ Tinh bot
+ Lactose

Nhiéu loai ché pham Probiotic san xuit trong va ngoai nude duoc sir dung rong rai
trong nudi trong thuy san (t6m, ca) dé han ché dich bénh. vi du: Ché pham sinh hoc Bacillus -
BF2 cua Vién vaccine va cac ché phim sinh hoc dung xtr 1y méi trudng nudi tom, ca co
thanh phan:

+Bacillus subtilis var HL ...109 CFU/gr

+Bacillus licheniformis ...... 109 CFU/gr

+Bacillus megaterium ........ 109 CFU/gr

+Bacillus sp .....c.cccvvvecieenenn, 109 CFU/gr

+0ligo - Alg
Nhiéu hdn hop khéc ciia cac loai vi sinh vét khang khang sinh ciing da duoc san

xuat, chang han nhu hdn hop ciia cic vi khuan lactic voi Streptococcus faecalis, cua cac vi
khudn lactic, acid lactic va tanin, cua Saccharomyces frogilis va Streptococcus lactis véi
Lactobacillus acidophilus, Streptococcus lactis va S. thermophilus.

3.2. Piéu ché vaccine

Ngoai vi¢c str dung vi khuén cho viéc diéu tri qua duong miéng, tir 1au con nguoi da
st dung cac vi sinh vat con séng hoac da bi giét chét, dac biét 1a cac vi khuan, lam khéng
nguyén hodc 1am doc t. Trong viéc san xuat cac vaccine, cac vi khuan giy bénh thuong dugc
nudi dai tra. Trude ddy san xudt vaccine thudong dung phuong phép bé mit, ngiy nay hay
dung phuong phap chim, sau d6 vi sinh vat duoc giét chét bang nhiét, acid, formalin, phenol...
sao cho tinh khang nguyén ciia chiing van dugc giit lai, réi dugce ché thanh thude tiém. Cac
vaccine tir vi khuin d3 duoc san xuit véi sd lugng 16n.

Hinh 5.7. Clostridium tetani (trai) C. botulinum (phai)
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Dé san xuit cac doc td nham tao ra cac khang doc td thuong 13 trong cac co thé dong
vat, nguoi ta ciing thuong nudi chim cac vi khuan ching han Clostridium tetani hay C.
botulinum, sau d6 tiém vao cac dong vét thich hop, ching han ngwa. Khang doc t6 ldy tir
huyét thanh dong vat s& duoc thuan khiét bang bién phap hoa sinh hoc & murc cao nhat roi
dem diéu tri.

4. Dung trong bao vé thuc vat

Gilr vai tro quan trong trong nganh bao v¢ thyc vat 1a cac sinh vat gdy bénh cho con
tring va céac sinh vat gay hai khac cho ciy tréng. Chiing bao gom ca vi rat, vi khuan, ndm va
dong vat nguyén sinh. Trong nhiéu trudng hop, chung gitr vai trd diéu hoa tu nhién trong noi
bd cac quan thé con tring.

Vi khuan giy bénh dbi v6i con tring biét rd nhat 1a Bacillus thuringiensis. Tac dung
gy bénh dua trén cac tinh thé kém (hay ndi doc t6) ma sy xuat hién cua nd c6 lién quan véi
su tao thanh noi bao tir. Cac tinh thé protein nay ¢ trong rudt con tring, chung s& hoa vao
dung dich va trong vong vai phut s€ lam ngung qua trinh an ¢ cén trung do viéc pha huy cac
biéu mé rudt. Lidu lugng dugc nudt vao cang cao thi biéu mé cang nhanh bi phd huy va con
tring s& cang nhanh bi tiéu diét. Dudi lidu lwong gay chét, ndi doc t6 s& giy nén sy ngimg an
tam thoi. Co thé cac biéu mo lai duoc phuc hdi va au tring 1ay dugc kha ning an binh thuong.

Vi khuan c6 thé san xuat dai tra bing phuong phap nudi chim & quy mé cong nghiép
trong diéu kién hoai sinh. Cac bao tir ciing véi tinh thé c6 thé giit duwoc kha lau. Loai ché
pham chira bao tir niy di duoc sir dung thanh céng dé chdng lai nhiéu loai con tring nhu
Colias eurytheme, Pieris brassicae va cac loai con tring canh vay khac hai bap cai, cai dau va
mot sb cay than gd ciing nhu sau duc than ngd (Ostrina nubilalis) va loai sau hai Datana
integerrima.

Crystal Spore

ZZ=d\
~

Hinh 5.8. Hinh thai Tinh thé diét cén trung (trai) va bao tir ; vi khuin Bacillus
thuringiensis (phai)

Bacillus popilliae var popilliae 1a mot vi khuin gay bénh cho bo hung Nhat Ban
(Popilla japonica) va ciing dugc st dung dé chéng lai sdu duc than ngd (Melolontha
melolontha). Vi khuan nay dugc nudi cay dai tra biang phuong phap chim. Cac loai Bacillus
khac nhu B. alvei, B. circulans, B sphaericus c6 tac dung diét 4u trang con trung. Serratia

picatorum, Streptococcus faecalis va Enterobacter aerogenes lam giam pH trong rudt du
trung budm, qua do ¢ tic dung gy bénh, trong mot s6 trudng hop c6 thé giét chét chung.
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Hinh 5.9. Bacillus popilliae (trai) gdy bénh cho bo hung Nhit Béan (Popilla japonica) (phai)

Mot sé nude sir dung Salmonella typhimurium va S. enteritidis dé diét chudt. Ching
duoc nudi céy chim va tron véi thirc an cho chuét. Trong khi & Pan Mach va mot s6 nudc
Pong Au ché pham nay duoc dung nhiéu thi & Ptc va My, do mic cam vé vé sinh nguoi ta
lai cAm dung.

Trong s6 nam, Beauveria tenella 12 loai gdy bénh cho sau duc than ngd. Mat do quan
thé cta au tring trong dat cang cao, mirc nhiém ndm cang manh. Tdi 80% 4u tring c6 thé bi
nhiém. Ciing di c6 cac thir nghiém vé nidm nay dé chdng con trung canh ctng trén khoai tay
nhung hiéu quéa con thip. Dé gay nhidm, nim phai ndy mam trén con trung. Sau khi ndy mam,
nho nhiéu loai enzyme trong d6 co kitinase, soi ndm s& dam sau vao co thé con trung va phat
trién manh mé&. Con trung lac ndy bi udp xac hoan toan, sau d6 sgi ndm s& phat trién ra phia
ngoai. Beauverixin 1a mot ché pham chdng con tring manh thu duoc tir Beauveria bassiana.

Nhiéu loai nim khac cling dugc phat hién 1a c6 kha nang diét con trung, chéng han
Asperginllus flavus, A. versicolor, Penicillium rugulosum, Mycrothecium verrucaria c6 tac
dung kim hdm sy phat trién cua rudi didm (Drosophila melanogaster). Spicaria rileyi va
Cordyceps militaris ciing 1a nAm gay bénh cho con tring. Entomophthora thaxteriana la loai
nam giy bénh cho rudi nha cé thé tao thanh téi 50.000 bao tir/ ml khi dugce nudi chim trong
moi trudng chira dung dich peptone - cao ndm men - glucose sau 15 ngay & nhiét do 28°C.

N4am xanh, Metarhizium anisopliae c6 kha ning trir cac loai ray, bo xit, bo xit hai
dira, mdi, cao cao va cac loai sdu an 14 khac.

5. Phéan bén vi sinh vat

Dé nudi cdy dai tra cac té bao Azotobacter c6 kha ning cd dinh nito dung lam phan
vi sinh vét can phai str dung céac co chét rat ngheo nito. Céc té bao dugc nudi céy & nhiét do
25 - 30°C, pH 6,5 - 7,0 va thong khi lién tuc trong mot méi trudng chira glucose. Sau 36 - 58
gid sinh truong két thuc. Té bao duoc li tim va dong kho trong chan khong rdi tron véi dat vo
tring. Vi khuén ciing c¢6 thé dugc 1am kho trong khong khi & 30 - 35%C sau d6 duoc hap phu
trén bot lignin.

Phan vi sinh vat dac biét 1a voi Rhizobium leguminosagum hoac R. phaseoli 1a mot
loai phan thong dung & nhiéu nude tir cudi thé ki trude. San lugng ciia cac ciy ho dau ting 1én
rt nhiéu ¢ nhirng ving dat mai khai pha, chang han & vang Poldern ciia Ha Lan. Dé san xuét
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phan vi sinh vat, cac ching Rhizobium méi phan 1ap, c¢b dinh nito tét duoc nudi chim trong
cac dich dinh dudng hitu co 101 sau d6 duoc tron voi cac co chat nhu than bun hodc da cudi.
Trong qua trinh nay vi khuan phai séng dugc cang lau cang tét. Phan duoc sir dung dudi dang
bot, dudi dang dich bun hodc dang thude phun dé phun trén céc dién tich can thiét.

Hinh 5.10. Hinh thai mdt s6 vi khuin dworc sir dung 1am phan bén vi sinh

1.Azotobacter agilis ; 2. Rhizobium leguminosagum; 3. Azospirillum sp. brasilense

IV. PROTEIN PON BAO (SCP: single cell protein)

1. TAm quan trong

Tuy san xuat protein dong vat cta thé gidi hoan toan c6 thé dap Gmg duoc nhu ciu
ctia dan sb thé giéi hién tai nhung 2/3 protein san xuét ra chi dugc tiéu thy boi 1/3 dan sé thé
gidi. O cac nudc dang phat trién tiéu thy protein chi ndim ¢ muc 12g protein dong vat/dau
nguoi/ ngay.

Tdc d6 tang dan s & cac nude dang phét trién 16n khoang gip doi so voi cac nudce
phat trién. Chi dya vao viéc cai thién cic phuong phap nong nghiép thi khong du luong
protein dé cung cép cho nhu ciu thyc pham. RS rang, viéc tim ra cac protein ¢6 gia tri sinh
hoc cao 1a bién phap mang lai nhiing déng gop co tinh chat quyét dinh trong viéc giai quyét
van d& thyc pham ctia nhan loai.

Trudc day ngudi ta thudng dung bot cac loai hat chira dau nhu dau twong hay bot ca
dé dap ung cac nhu cau nay. Y dinh dung SCP dé thay thé cac loai bot néi trén sé giai quyét
dugc hai van dé:

- Tang ngudn dau tuong, ¢4 (va ca ngii cdc) cho dinh dudng ngudi.

- Céc nude chau Au, Nga, Nhat va mot sb vung khac von khong tréng duoc dau
tuong do vay san xuit dugc SCP s& 1am cho chin nudi ¢ dé khong phu thudc vao viéc nhap
khau protein.

So v6i san xuat cac ngudn protein truyén théng, san xuat SCP c¢6 nhing vu thé sau:

- Toc d06 san xuat cao.

Ham lugng protein cao (30 - 80% tinh theo trong lugng kho).

C6 thé dung cac ngudn C khac nhau (mot s6 co thé 1 cac chét thai).

Chung san xuat c6 nang suat cao va thanh phan tot, dé kiém, de chon.
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- Dién tich san xudt khong 16n, cho san lugng cao (trir tao).

- Khong phu thudc vao mua vy, khi hau.

2. Cac buée chinh ciia mdt qua trinh sian xuit SCP bao gom:

- Chuan bi ngudn C, thudng 1a phai qua mot to hop xu 1y vat Iy va hod hoc céc
nguyén li¢u tho.

- Chuan bi mi trudng thich hop chira ngudn C, N, P va cac chat dinh dudng khéc.

- Ngin ngtra sy nhiém tap moi trudng hodc thiét bi san xuét.

- Cdy vi sinh vat mong muén.

- Téach sinh khéi té bao vi sinh vat khoi méi trudng da tiéu ding.

- Hau xtr 1y sinh khdi tinh khiét hoic khong.

Trong d6, trude hét can luu ¥ nhitng van dé sau:

2.1. Tuyén chon vi sinh vat.

Mot vi sinh vat sir dung cho muc dich san xuat SCP lam thirc an protein cho nguoi
hodc dong vat can c6 mot sb dic diém co ban:

- Khong gay bénh cho dong vat, thuc vat va nguoi,

- C6 gia tri dinh dudng cao

- Puoc chép nhan nhu 1a moét loai thuce phém hodc thurc an gia stic

- Khong chira chit doc, gia thanh san xudt thap.

2.2. Nuéi cdy

Du 1a sy 1én men dién ra duéi diéu kién v trung hodc diéu kién sach déu can phai co
cac bién phap dé tranh nhiém tap giéng nhu:

+ Dun néng hoic loc cac thanh phan mai trudng va khir tring thiét bi 1én men.

+ Khéc véi tao, cac qua trinh san xuat SCP khac déu can théng khi manh.

+ Nhiét tao ra dugc loai bo nho hé théng 1am lanh.

2.3. Thu hoi sinh khéi

- N4m men va vi khuén thuong dugc thu hoi b?mg li tam, céac vi sinh vat dang sgi co
thé thu hoi bang 1i tm vat (loc vat).

- Phai loai b6t cang nhiéu nude trude khi 1lam khé dé tranh ton kém trir & nhiing noi
¢6 thé phoi ning va st dung lao dong gia ré, tuy nhién san pham sé& c6 chat luong thap hon.

- Tuy thudc vao loai co chét va loai san phém, sinh khéi can dugc hau xir ly dé loai
cac thanh phan co chit hay thuong gip hon la 1am giam ham luong cac chit khdng mong
mudn (vi du nucleic acid) hodc tham chi dé tach riéng phan protein.

- Pé phong dé khong loai ra moi trudng ngoai lwong 16n vi sinh vat ké ca dang chét
13n dang sdng. Khi dich thai c6 ham lwong BOD cao thi can phai xtr 1y dé tranh 6 nhiém moi
truong. Sau khi xtr 1y, méi truong c¢6 thé duoc tai str dung nham ddng thoi hai myc dich 1a
giam luong nudc méi can thiét va giam gia thanh san pham.
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3. Uu nhuoc diém ciia cac vi sinh vat ding cho SCP

3.1. S dung tao

Pé san xuat SCP thuong ding ba chi tao 1a Chlorella, Spirulina va Scenedesmus.
Chung c6 thé co phuong thirc sinh dudng 1 quang hop, hoa tong hop hodc 14 di dudng.
Phuong thtc hay st dung nhat 1 quang hop. Trong trudng hop nay nhén t6 giéi han sé& 13 anh
sang vi vy kinh té nhét 1a dung cac hd hd dudi anh sang mit troi. Tuy nhién, khi tién hanh
nudi tao & cac hé thong cé qui mo 16n thi khé co thé giit dugc cac didu kién vo tring voi gia
thanh thap va trong nhiing truong hop nay nguy co nhiém tap 1a nghiém trong.

Hinh 5.11. Hinh thai mdt s6 vi tio dung dé sian xuit SPC
Chlorella sp. (trai); Spirulina sp. (giiza) va Scenedesmus sp. (phdai)

3.2. Sir dung vi khudn

Vi khuan c6 thé duoc dung dé san xuat protein don bao, nhung cin luu ¥ dén nhimng
vu diém va nhugc diém cta chung:

- Té¢ do sinh truong nhanh; Str dung dugc nhiéu loai co chét.

- pH can duy tri ¢ 5 -7 néu khong s& c6 nguy co nhiém céc vi khuan gy bénh.

- Thu hdi bang li tam kho khan.

- Ham luong protein thd c6 thé rat cao (80%) nhung ham luong cua cac nucleic acid
dic biét 1a RNA ciing cao (20%) va can phai duoc loai bo.

- Thanh phan amino acid can d6i nhung ham lugng cac amino acid chtra S hoi thap.

- Khi dung céc vi khuan Gram 4m dé san xuit SCP can luu ¥ t6i kha ning doc té cua
chang.

3.3. Sir dung nam men

San xut nAm men & qui mé céng nghiép da duoc phat trién tir hon mot thé ky nay
dic biét 1a viéc sir dung cac loai cua chi Saccharomyces, Torulopsis, Candida. Thudng thi toc
d6 sinh truéng ndm men 13 twong dbi cao tuy nhién khong bang cac chung vi khuan sinh
truong nhanh nhat. Him luong protein ctia ndm men chiém khoang 55 - 60%, tuy nhién ham
luong nucleic acid c6 thé 1én t&i 15%, vi vy tién hanh cac bién phap lam giam nucleic acid 1a
can thiét. Thanh phan amino acid ctia nAm men can d6i nhung so véi vi khuan thi ham luong
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cac amino acid chira luu huynh thap hon, dé sir dung can bd sung thém methionin. Trong ndm
men giau cac vitamin nhém B.

3.4. Sur dung nam soi

Nam soi 6 thé dugc nuéi trén nhiu loai co chét dé thu nhan SPC, nhu ri duong cu
cai, ri duong mia, san...

Céac loai ndm soi duoc st dung dé thu nhan SPC: Geotricum candidum, Fusarium
graminearum, Aspergillus nidulans...

Geotrichum candidum,
MMRC-UTMB 1936

Copyright © 2000 DoctorFungus Corporation

Hinh 5.12. 1. Geotrichum candidum ; 2. Fusarium graminearum, 3. Aspergillus nidulans

No6i chung tdc d6 sinh truéng ciia ndm soi thudng thap hon vi khuan va ndm men
nhung gan day da c6 thé phan lap duoc cac chung co téc d6 gan véi ndm men. Gidi han pH
thich hop cho sinh truong kha rong (3 - 8), tuy nhién trong san xuét can giit pH < 5 dé tranh
nhiém vi khuan. Viéc nhim nidm men rat hay xay ra trir khi méi truong duoc khir tring tot.
Khi nu6i céy chim, ndm soi thuong tao thanh cac dam soi nam, diéu nay co uu diém 1a viéc
thu hoach dugc dé dang, song lai c6 nhugc diém 12 han ché sy phan bd déng déu cua khong
khi trong toan b h¢ soi.

Ham lugng protein thd cta ndm sgi nam trong khoang 50 - 55%, song khi sinh
truong nhanh, ham luong nucleic acid s& cao (RNA t6i 15%). Thanh phan amino acid cta
nam soi can ddi, tuy nhién cic amino acid chira S ciing c6 mit & nong do thap. Nhiéu loai
nam soi co thé sinh doc té nam.

3.5. San xudt ndm dn va nam dige liéu

Céc phé phu pham nong, lam nghiép nhu rom ra, bé mia, 161 ng6, mun cua, trau...
van chua dugc sir dung triét dé. Bang cac bién phap xu 1i thich hop ching co6 thé dugc chuyén
thanh‘co chat dé nudi ndm an. Qua thé nAm duoc dung lam thug pham, ba thuc vat i hoai sau
khi trong nam (,11ch dung lam phan hitu co, cac co chat da c6 nam moc c6 gia tri nhu mét loai
thirc an nang cap cho dong vat.

Viéc chuyén hoa bi thai hitu co nhd ndm an ¢6 nhiéu vu diém:

- Chét théj dugc loai bd mdt cach c6 191 va dugc hoa nhap trd lai vao h¢ sinh thai nho
cac qua trinh chuyén hod tu nhién.

- Chét thai rn va long déu c6 thé tham gia truc tiép vao su chuén bi co chit.

- Lignin khong tiéu ho4 duoc va cac thanh phan cta thanh té bao di bi lignin hoé cao
nhu cellulose va hemicellulose déu c6 thé duoc huy dong va dugc khoang hoa hoan toan.

- Cac ngudn carbon théng thudng hau nhu khong duoce sir dung s& duge chuyén hoa
thanh sinh khéi giau protein.
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- Viéc thu hoach thit qua thé tir bé mat co chit 1a cach tot nhat dé tach sinh khdi vi
sinh vat thuan khiét khoi co chét ctia chung bang tay hodc bang mdy.

- NAm an 1a mot loai sinh khdi vi sinh vat d3 duoc x4c dinh ky cang va dugc ngudi
tiéu dung chap nhan rong rii.

Hinh 5.13. Mt s6 loai ndm #n va nAm dwgc liéu c6 thé trong & Viét Nam

1. Nam so ( Pleurotus ostreatus ); 2. Mdc nhi (Auricularia auricula)
3. Nam rom (Volvariella volvacea);4. NAm m& (Agaricus bisporus),
5&6: Linh chi ( Ganoderma lucidum)
bé tréng nam, chi c6 cac nAm dam hoai sinh 1a thich hop vé mat sinh thai hoc. Trong
ty nhién, chung giit vai tro quan trong trong su phan giai cellulo-lignin. Mot s6 ndm c6 vi
ngon thich hop véi viéc dung lam thyc pham. Nam an duoc trong khip thé gidi dudi véi cac
didu kién khi hau khic nhau va c6 thé sir dung cac chat thai nong nghiép va 1am nghiép 1a
nhiing co chat thich hop c6 thé nhan duoc véi nhitng sé lugng 16n.
*TOM TAT CHUONG
Sinh khdi VSV 1a ngudn cung cdp ning luong va hoa chit dang ké cho con ngudi.
Pé tao nhiéu sinh khdi can nam dugc mdi quan hé chit ché gitra yéu ciu ching giéng sinh
truwdng va chat lugng sinh khoi.
Gidi thiéu nguyén li san xut mot sd san pham tir sinh kh6i VSV vao doi sdng nhu
men nd bot mi, potein don bao, thirc an gia suc, thudc trir sdu BT, ndm an. ..
*Cau héi on tap chwong 5
1. Tiéu chuin cua chung vi sinh vat cho san xuét sinh khoi ?
2. Yéu cau vé gidng va ki thuat san xuit men banh mi ?

3.Y nghia va cac budc chinh ciia san xuat SCP ?
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4. Céc uu va nhuoc diém cua vi sinh vat st dung cho san xuit SCP ?

5. Nhitng uu diém khi dung vi khuan dé thu sinh khéi 1a:

- Téc d¢ sinh truéng nhanh................

-Veématco chit: .ooovvveieieie

- Ham lugng protein..................ocoeeeinnnn.

6. Nhitng nhugc diém khi dung vi khuan dé thu sinh khdi 1a:

- Ham luong RNA............. (T %)

- pH can duy tri & 5 -7 néu khong s& cO NGUY CO ....ovvvvneeeeennnn...e.

- Thu hdi bang li tAm ...............

- C4c vi khuan Gram am d@ tao thanh cac..................
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* Giai thich thuat ngir

SCP: (Single cell protein ) protein don bao hiéu theo hai nghia khac thuong:

-GOm c4é sinh khoi cta té bao véi nhiéu chat chira khong chi protein.
-Khong chi sinh vét don bao, ma co6 thé 1a nam sgi da bao.

DAP : diammonium phosphate
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Chwong 6: CAC SAN PHAM LEN MEN
I. LEN MEN ETHANOL

1. Lén men ethanol nhd nAm men

1.1. Khai niém chung

Lén men céc loai duong thanh ruou dugc thyc hién boi nhidu loai nAm men, cha yéu
la c&c loai Saccharomyces va mét sb vi khuan.

Nguyén liéu lam ruou co thé chia thanh 3 nhom:

-Céc co chét gidu dwong nhu ri dudng, nudc mia, cu cai dudng, nudc trai ciy
chin,... Sy 1én men ruou xay ra truc tiép tir loai nguyén liéu nay.

-Tinh bot tur cac loai ngii cdc nhu Iha mi, gao, ngo,.. va cac loai ct nhu khoai tay,
san,..Ngil cc 12 ngudn nguyén lidu 16n tir trong trot, nhung trude khi 1én men phai dugc thiy
gidi thanh dwong, 161 méi 1én men duong thanh rugu.

-Phtrc hop Lignocellulose tir g6, phé thai nong, 1am nghiép, gidy in bao,.. Day la
ngudn nguyén lidu doi dao nhat trén Trai dat tir sinh khi thyc vat, nhung viée xir 1i phan cit
cellulose thanh glucose khé khin va tén kém hon nhiéu.

San pham rugu c6 thé dung & dang khéng chung cat hay chung cat.

1.2. Co 56 hod sinh

Lén men rugu 1a qua trinh phan giai yém khi duong dudi tac dung clia enzyme vi
sinh vat dac hiéu.

Trong su 1én men ruou, dau tién pyruvic acid dugc tao thanh qua so d6 Embden-
Mayerhoff-Parnas, bi decarboxyl hoa tao thanh acetaldehyt va CO, nh¢ xuc tac cua pyruvat
decarboxylase.

CHs - C - COOH » CH3CHO + CO, (1)

Pyruvat decarboxylase

Pyruvic acid

Sau do, acetaldehyt bi khir thanh rugu ethanol dudi tac dung xlc tac cua

ancoldehydrogenase ciia nAm men:
CHs3-CHO+ NADH" + H= CH3CH,OH + NAD (2)

alcoldehydrogenase

O day NADH, tao thanh trong phan g oxy hoa glyceraldehyd 3 P ctia qué trinh dudng
phan dong vai tro chat cho hydro, con acetaldehyd la chat nhan.
Tuy diéu kién ciia moi truong, sy 1én men rugu co thé tién hanh theo cac kiéu sau:
1.2.1. Sy 1én men rugu trong diéu kién binh thuong:
Xay ra khi pH = 4-5, va c6 thé chia lam hai thoi ky:
a.Thoi ky cam ung:
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Trong thoi ky nay, lugng acetaldehyd tao thanh theo phan g (1) con it, khi
d6 hydro 3 P tao thanh dugc chuyén tir NADHS t6i aetaldehyd glyccerin 3 P. Chét nay
bi khir gbc P nho enzyme phosphatase tao thanh glycerol:

NADH;

cH,0 (P) NQD/ CH,0(P) CH,OH

—_— >

CeHiOs —p CHOH === CHOH —g> ¢HoH

¢HO EH,0H (®) ¢H,0H

Glyceraldehyd 3 P Glycerol 3 P Glycerol

Vay, glycerol 13 san pham phu cta qua trinh 1én men rugu trong méi trudng acid.

b. Thoi ky tinh:

Khi luong acetaldehyd da dat t6i mirc nao d6 thi chat nay tiép nhan hydro tir NADH,
dé chuyén ruou thanh ethanol theo phan ung (2):

CeH1,06 ——» CH3CHO + NADH, ——» CH3CH,0OH + NAD"

Phuong trinh tong quét ciia sy 1én men rugu binh thudng nhu sau:
CsH1206 + 2H3PO4+2ADP = 2CH3CH,0H + 2CO, + 2ATP + 2H,0
1.1.2. Lén men rugu va sy tao thanh glycerol
Pé ting cudng su tao thanh glycerol (dé san xuat glycerol hodc tao vi cho d6 udng cd
rugu), nguoi ta dua ra hai dang 1én men khac voi 1én men rugu & dang trén:
a. Sw lén men ruwou trong moi truwong co bisulfit.

Nguyén tic cta phuong phdp ndy la chuyén acetaldehyd thanh acetaldehyd
hydrosulfonad kho tan bang cach bd sung NaHSO3 vao moéi truong. Khi d6, NADH, cho
dihydroxyaceton phosphat tao thanh glycerol 3 P, chat nay bi khir phosphat dé tao thanh

glycerol dudi tac dung cua enzyme phosphatase:
SO;Na

CH3CHO + NaHSO4 » CHs- éH - OH
acetaldehyd hydrosulfonad

CHOP NADH, 5 - CH,OP

2 2 2 H,OH
¢=0 ~7, ton  —> iHOH
CH:OH EH,0H P Lhon

dihydroxyaceton phosphate  glycerol 3 P glycerol
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b. Sw Ién men rwou trong méi trwong kiém:
Trong qua trinh 1én men kiéu nay, acetaldehyd duoc loai bo nhd phan tng hoa hai
thanh ethanol va acid acetic trong diéu kién méi trudng kiém:

2CH,-CH=0+H;0 » CH3CH,0OH + CH3;COOH

Khi ¢6 NADH, chuyén hydro cho dihydroxyaceton phosphat tao thanh glycerol 3 P,
chét nay bi khir phosphat dé tao thanh glycerol nh enzyme phosphatase:

CH,OP NATZ_/NYAD CH,OP CH,OH

=0 > LHoH SN ¢HOH

ErioH ¢H,0H P ¢H,0H
dihydroxyaceton phosphat glycerol 3 P glycerol

1.1.3. Sy tc ché 1én men ruou khi c6 mit oxy

Su 1én men xay ra manh mé trong diéu kién yém khi. Khi cé oxy, qua trinh 1én men
bi {rc ché va chuyén sang co ché ho hap. Su wc ché 1én men khi c6 mit oxy goi 1a hiéu ung
Pasteur. Trong qua trinh nay, ATP duoc téng hop manh mé& nho phosphoril hoa oxy ho4 lién
hop voi qua trinh van chuyén proton va electron qua diy ho hép t6i oxy. Két qua 1a trang thai
tich luy nang lugng cia té bao tang 1én, vi sinh vat chi can mot luong glucose khong nhiéu
cling du duy tri sy séng va phat trién ciia chiing.

Hiéu tng Pasteur 1a mot co ché diéu hoa quan trong ddi v6i qua trinh 1én men. Trong
thuc té khi san xuat sinh khi thi ngudi ta cho nAm men phat trién trong diéu kién thoang khi,
con khi can thuc day su 1én men thi can gitt moi truong trong diéu kién yém khi.

1.1.4. Sy tao thanh dau khét (dau fusel)

Dau khét 1a san pham phy ciia qua trinh 1én men. Thanh phan chu yéu 1a cac ruou
cao nhu ruou propylic, amylic, isoamylic, butylic, isobutylic, tyrosol...Chung 14 nhing ciu tir
tao nén mui thom dic trung cho cac san pham 1én men. Ngoai ruou cao, cac san pham khac
clia qua trinh nhu acid amin, acid béo...1a chat dinh dudng va nguyén liéu cho cac qua trinh
tong hop cua té bao vi sinh vat.

Su tao thanh rugu béc cao trong qua trinh 1én men 1a két qua ctia mot diy phan tng
hoé sinh hét strc phuc tap. Co ché tao thanh ruou béc cao cho dén nay da co rat nhiéu nha
nghién ctru quan tdm nhung chua giai quyét hoan toan thoa dang. Chung quy lai vé cac 1y
thuyét giai thich vé co ché tao thanh rugu béc cao theo hai duong hudng:

- Do phan tg chuyén amin, chuyén carboxyl giita cic acid amin ctia méi trudng va
cuia té bao véi acid pyruvic duoc sinh ra khi 1én men ruou:

- Do sy trao d6i chit binh thudng cua vi sinh vat b thay d6i khi méi truong thay doi
(thtra acid amin), két qua dan téi su tich tu mot s6 chét trao doi trong do co6 cac rugu bac cao.
Vi du: khi dua vao méi truong alanin, acid aminobutyric, glycin, valin, leucin, isoleucin...thi
s& tong hop cac rugu cao tuong tng.
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1.3. San xudt bia

*So' lwgc vé bia

Bia, 1a mot loai do uéng chira con dugc san xuat bang qua trinh 1én men cta duong
lo ling trong moi trudng long va n6 khong duge chung cét sau khi 1én men.

Dung dich duong khong bi 1én men goi 1a hém bia, thu dugc tir qué trinh ngdm
nudc, hay "nudc u bia", hat ngii cdc duoc G thanh mach nha, thong thuong 1a laa mach.

Qua trinh san xuét bia dugc goi 12 ndu bia. Do céc thanh phan str dung dé san xuét
bia c6 khéc biét tuy theo timg khu vuc, cac dic trung cta bia nhu huong vi va mau sic ciing
thay d6i rat khac nhau va do dé c6 khai niém loai bia hay cac su phan loai khac.

*Lich si

Bia la m¢t trong céc dd uéng lau doi nhat ma loai nguoi da tao ra, cd nién dai it nhét
1a tir thién nién ky 5 TCN va da dugc ghi chép lai trong cac thu tich ¢ cua Ai Cap b dai va
Luong Ha (Mesopotamia).

Viéc kiém dinh héa hoc cic binh gbm co phat hién ra rang bia d3 dugc san xut
khoang 7.000 nim trudc ¢ khu vuc ngay nay 1a Iran va 1a mot trong s6 cac cong nghé sinh
hoc da biét, trong d6 cac quy trinh sinh hoc cua su 1én men dugc ap dung.

Chimg ctr 1au doi nhét vé bia dugc cho 1a birc v& 6.000 nim tudi ciia nguoi Sumeria
miéu ta nhimg nguoi dang udng mot thir @6 udng bang cic can hit bang siy tir thung cong
cong.

Bia ciing dugc dé cap t6i trong Thién sir thi Gilgamesh, mot ban trudng ca 3.900
nam tudi cua nguoi Sumeria dé to long ton kinh nir than Ninkasi, vi than bao tro cho bia, n6
chira cong thirc 1am bia ¢ nhat con sét lai va miéu ta viéc san xuét bia tir laa mach.

Bia di tré thanh thiét yéu ddi véi tat ca cac nén vin minh trong ngii coc & thé gidi
phuong Tay c¢6 xua, dic biét 1a & Ai Cap va Ludng Ha.

Men bia

Hinh 6.1. N4m men bia S. cerevisiae khuan lac (tr4i) té bao (phii)

Men bia 14 cac vi sinh vat c6 tic dung 1én men dudng. Cac gidng men bia cu thé
duoc lya chon dé san xuét cac loai bia khac nhau, nhung c6 hai giéng chinh 1a men ale
(Saccharomyces cerevisiae) va men lager (Saccharomyces uvarum), v6i nhiéu gidng khéac nira
tiy theo loai bia ndo dugc san xuat. Men bia s& chuyén hoa dudng thu dugce tir hat ngii cde va
tao ra con va cacbon didxit (CO2). Trude khi cc chirc ning ctia men bia duoc hiéu rd thi moi
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qua trinh Ién men déu sir dung cac loai men bia hoang da. Mac du con rat it loai bia, chéng
han nhu bia lambic van dua trén phuong phap cd nay nhung phan 16n cic qué trinh 1én men
ngay nay déu sir dung céc loai men bia dugc nudi cay va cd d6 tinh khiét cao. Trung binh,
ham lugng con trong bia la khoang 4-6% rugu theo thé tich, mic du nd c6 thé thép to1 2% va
cao t&i 14% trong mot s6 truong hop nao do.

Hoa houblon (hoa bia) 1a nguyén liéu khong thé thiéu dwogc trong san xut bia. Mui
thom ¢c6 duoc ctia bia mot phan 1a do tinh dau c¢6 trong hoa houblon. Céc chat déng cé trong
hoa houblon truyén cho bia vi déing d& chju, ddng thdi pectin trong houblon c6 vai tro giit bot,
tang d6 bén sinh hoc cho bia va trc ché sy phat trién ctia vi khuan trong 1én men.

Do dang ctia bia thuong pham duge do theo Thang don vi d6 dang qudc té (IBUS).
Trong khi cay hoa bia dugc trong bdi nong dan trén khap thé giéi v6i nhidu giéng khac nhau,
nhung né chi dugc sir dung trong san xuét bia 14 chi yéu.

Cac loai bia

Bia hoa qua va bia rau c6 1a hdn hop véi mét s6 loai phu gia tir hoa qua hay rau c6 co
thé 1én men trong qua trinh 1én men, tao ra chét lugng hai hoa mot cach ro nét. Bia thdo moc
va bia gia vi bd sung cac chét chiét ra tir ré, hat, 14, hoa hay qud thdo mQc hodc cac loai cay
gia vi thay vi (hodc bd sung cho) hoa bia. Bia hun khoi 1a bat ky loai bia nao ma mach nha ctia
n6 da dugc hun khoi. Thong thuong céc loai bia nay c6 mui va huong vi cuia khoi. Cac vi du
dién hinh cua kiéu bia truyén thong nay 1a bia Rauchbiers & Bamberg, Dirc. Tuy nhién, nhiéu
nha san xudt bia ngoai nudc Pirc--cht yéu 1a cac nha san xuit bia thu cong & My-ciing bd
sung mach nha bia hun khoi vao bia den, ale Scotland va mdt loat cac kiéu bia khac.

Bia dic biét 1a cach goi chung dé chi cac loai bia duoc san xuit ma sir dung
cac ngudn duong, hat ngii cde va tinh bot co thé 1én men khong thong dung.

Hinh 6.2. Hoa houblon (Humulus lupulus)

So dd cong nghé san xuit bia

Quy trinh cong nghé san xuat bia hién nay dugc 4p dung trong nudc ciing nhu trén
thé gidi déu theo cac budc sau:

1. Ngam 1 hat va dwong hoa: Giai doan dau tién clia qua trinh san xuét bia, trong
d6 hat ngii cbc cAn mach nha hoa dugc ngam trong nudc 4m dé kich thich nay mam nhim


http://vi.wikipedia.org/w/index.php?title=R%E1%BB%85&action=edit
http://vi.wikipedia.org/w/index.php?title=H%E1%BA%A1t&action=edit
http://vi.wikipedia.org/w/index.php?title=L%C3%A1&action=edit
http://vi.wikipedia.org/wiki/Hoa
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chiét ra mach nha. Viéc ngam u can phai da thoi gian va nhiét do on dinh dé cac enzym co
kha ning chuyén hoa tinh bot thanh duong c6 kha nang 1én men.

2. Loc: Nudce duoc loc qua khéi hat ngdm u dé hoa tan dudng. Chit 16ng sim mau,
chtra nhidu duong dugc goi 1a hém bia.

3. Niu dich dwdng véi houblon: Hém bia duoc ludc soi cling voi cac thanh phan
khac con lai (ngoai trir men bia), dé loai bo bdt nude thira va giét chét cac loai vi khuan. Hoa
bia (nguyén hay vién nho) duoc thém vao (hodc sir dung céc chat chiét ra tir hoa bia).

4. Lén men: Men bia duoc thém vao (hodc ric vao) va hdn hop duoc dé cho 1én
men. Sau khi qué trinh 1én men so cdp, ngudi ta co thé cho 1én men thir cap, diéu nay cho
phép men bia va cac chét khac hoat dong 1au hon. Mot sé nha san xuit bia c6 thé bo qua giai
doan 1én men thir cap va chi don gian 1a loc bo bd men bia.

U bia chin kéo dai it nhat 4-5 tuan du dé hinh thanh huong vi dic trung, va 6n dinh
bia.

5. Pong géi: Tir thoi diém nay, bia chira con, nhung chwa c¢6 nhiéu cacbon didxit.
Céc nha san xuit bia c6 mot sb cach thuc dé ting luong cacbon didxit. Cach phd bién nhét
dugc cac nha san xuét 16n 4p dung 1a cacbonat hoa cudng buc, théng qua viéc bd sung truc
tiép khi CO., vao trong thiing bia hay chai bia.

Céc nha san xuét nho hodc cac nha san xuat c6 khuynh huéng cb dién s& bd sung
"dheong moi"” hodc mot lugng nho hém bia vira méi 1én men vao duong dng dan cudi clng, tao
ra su 1én men ngan goi 14 "binh on thing" hay "binh 6n chai”.

1.4. San xudt rou vang

Ruou vang 1a mot loai thirc uéng c6 con duoc 1én men tir nho hodc nudc qua nho,
ngodi ra rugu vang con cé thé duge lam tir mot sé loai nude qua khac.Ruou vang di duogc
ubng tir thoi Hy Lap cb dién trong cac bita dn sang va tiéc ruou ban dém. Trong thé ky 1 TCN
ruou vang cling dugc ngudi dan La Ma dung trong cac bita an. Tuy nhién nguoi Hy Lap va ca
ngudi La M3 déu pha lodng ruou vang véi nude.

Hinh 6.3. Nho (trai) va khung canh san xuét ruwou vang thoi ¢6 (phai)

Trong khoang tir thé ky 8 — 9 cac nha gia kim thuat dao Hoi da chung cét ruou manh
tr ruou vang.
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Trude day, Moldova la nudc Cong hoa co dién tich tréng nho va san lugng rugu
vang 16n nhat Lién X6. Vang Moldova dugc ban trén khip lanh thd Lién X6 (cii). Moldova
chi c6 4,2 triéu dan nhung 1a mot trong s6 10 qudc gia san xudt rugu vang 16n nhét thé gisi.

Hién nay, trén thé gidi co téi hang tram loai ruou vang khac nhau, mdi loai dugc dic
trung boi mot phuong thirc san xudt riéng tuy vao dic diém ctia ruou va tinh chat cua cong
nghé.

Quy trinh ché bién rwou vang theo so dd chung trén hinh 6.3:

Trai qua N4m men S. vini
\ \
Chon bé qua thdi Nhan gidng cap 1
\ \
Rut dich qua Nhan gidng cép 2
\
Piéu chinh dich duong,

diéu chinh pH, khir tring

Lén men chinh
J
Lén men phu

2
Gan trong, dong chai,
khtr tring
2
Thanh phiam

Hinh 6.3. So' @b cong ngh¢ san xuit ruwgu vang

Qua hai vé dugc rira sach ép 1ay nuéc hodc nghién nho réi cho vao thung dé chudn bi
dich 1én men. Ciing c6 trudng hop nguoi ta khong ép hodc nghién ma cho qua vao ngam véi
duong theo ty 18 khdi lwong 1:1 dé trich ly thanh dang xiro va bao quan dé 1én men dan sau
nay.

Chuén bi dich 1én men: cic loai qua thudng c6 d6 acid cao va do duong thip so véi
nu6e nho. Trude khi cho 1én men can didu chinh pH vé khoang 3.2 - 3.8 va bd sung thém
duong. Trudng hop 1a dich xiro (dich qua ngdm duong) thi pha gip 2 hodc 3 lan dé dich 1én
men c6 khoang 16-18% dudng.. C6 thé trong qua trinh 1én men con bd sung thém dudng.
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Lén men: Trudng hop 1én men tu nhién, ngudi ta dé cho khéi dich qua tr 1én men
v6i cac ndi nAm men c6 sén trong vo qua tir ngoai déng rudng mang vé hoic bd sung cac dich
dang 1én men & cac mé trudc.

Trong 1én men cong nghiép, trudc khi cdy chuyén ndm men vao dich dé 1én men,
ngudi ta tién hanh nhdn giong cdc ching thuan khiét trong phong thi nghiém va nhan gidng
trung gian trong phan xudng.

N4m men sau khi nhan giéng duoc ciy vao dich 1én men v&i ty 1& 6 -10% thé tich dé
thuc hién 1én men chinh. Nhiét d6 1én men vao khoang 22-28°C (tuy thudc vao loai ruou
vang), thoi gian 1én men dai hay ngin phu thudc vao nhiét 6 1én men va thuong kéo dai 7-20
ngay. dich 1én men chinh dat dugc 8-10% con.

Lén men phu ¢ 15 - 18°C trong 15-20 ngay. Sau khi 1én men phu, d6 con 14° thi
phai thém cdn cho t6i ndng do nay hodc cao hon rdi chuyén sang tang trit & nhiét do thip hon
10°C. Tang trit it nh4t 10 ngay, sau d6 tach can va c6 thé hoan thanh san phdm hodc tang trit
tiép tuc.

Trong thuc té ¢6 hai cach ché bién ruogu vang phé bién nhat 13 cach ché bién rugu
vang tring va cach ché bién rugu vang do.

Ruwou vang dé c6 duoc khi thyc hién 1én men nu6e qua nho 1an véi xac. Trong vo
qua c6 chira nhidu chat mau, tanin, chat thom. Nhitng chat nay phan huy trong qua trinh 1én
men lam tdng luong cht hoa tan va tao huong thom, mau sdc dep cho rugu. Lén men ca xac
qua thuong tién hanh & nhiét do cao hon nham trich ly triét dé cic chat mau, chat thom va
tanin. Khi két thuc 1én men can tach xac qua ra khoi ruou. Trong san xuat 16n, trudc hét
ngudi ta cho ruou chay qua mot tim ludi dé giit xac qua lai. Ruou thu dugc lac nay cd chét
lugng cao nhit goi 1a rwou vang giot, vang chay. Khi ruou ngimg chay, xac qua trén ludi
dugc ép trén may ép dé thu rugu vang ép. Ruou vang ép chiém ty 18 khoang 15% tong sb
rugu ché duoc va ¢ thé dem tron voi ruou vang chdy. Ruou vang d6 c6 ham lugng tanin
nhiéu hon ruou vang tring nén cé vi chat. Do do, sau khi 1én men ruou can tién hanh 1én men
malolactic nham chuyén hoa acid malic thanh acid lactic tao cho ruou cé vi chua diu can d6i
v6i vi chat ciia tanin. Co thé st dung vi khudn lactic hoic mot luogng nhé ndm men
Schizosaccharomyces dé co kha ning 1én men malolactic triét dé.

Ruwou vang tring duoc 1én men tir qua da duoc tach ba nén khong c6 mau. Huong vi
clia ruou vang tring chu yéu do nudc qua. Ruou vang tring thudng duoc 1én men & nhiét do
thip hon ruou vang do (khoang 15 - 20°C) dé giit hwong vi cho ruou. Thoi gian 1én men 6-7
ngay hodc 1au hon tuy theo nhiét do va yéu cau cong nghé. Két thic qua trinh 1én men khi
nhan thdy rugu khong con sti bot 1én nita, can va xac men ling xudng ddy thung. Khi dé tién
hanh gan can, ruou tré dugc chuyén sang thung méi, tiép tuc lang trong rdi dua di tang trit.

1.4. San xudt rieou manh va con

Quy trinh san xuét ruou ethanol bang phuong phap 1én men vi sinh vt theo so d6
hinh 6.4:

Ruou ethanol (con) dugc con ngudi xem 1a san pham thuc phdm nhung ciing lai 1a
san phém c6 nguy co doc hai dbi véi co thé. Tuy nhién, san lugng rugu ethanol dugc san xuét
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trén thé gidi cang ngay cang ting. O cac nude co cong nghiép ruou vang phat trién nhu Italia,
Phép, TAy Ban Nha...Ethanol dugc dung dé ting thém ndng do rugu. Mot luong kha 16n
ethanol duogc dung dé pha ché cac loai ruou manh nhu Whisky, Martin, Brandy, Napoleon,
Rhum... Ngudi ta ¢6 thé san xuét ruou ethanol bang phwong phap 1én men vi sinh vét hodc

tong hop hoa hoc.
Nguyén li¢u tinh bot Nguyén licu ri
duong
A 4
Néu nguyén liéu Xit Iy
nguyén licu
Ché pham ¥

amylase — | Duong hoa nguyén liéu

l

Lén men |« NAim men

l

Chung cit va tinh ché

!

Ethanol

Hinh 6.4. So' @6 cong nghé san xuit rugu ethanol

Dbi voi nguyén liéu tinh bot, trude khi 1én men can qua giai doan chuyén hoa tinh
bot thanh duong duoc thuc hién bé“mg nhiéu phuong phap khac nhau, con giai doan 1én men
va chung cét tinh ché thi c6 nguyén 1y gidng nhau. Vi vdy, tén goi khic nhau cta phuong
phap 1&n men bang vi sinh vat chinh 1 tén ctia phuong phap chuyén hoa tinh bot.

+ Phuong phap maltase: 13 phuwong phéap sir dung enzyme ctia malt d&é chuyén hoa
tinh bot thanh duong. Phuong phap nay lam cho chat lugng cta ruou c6 huong vi dic trung
d& chiju nhung hiéu suit khong cao do qua trinh thuy phan tinh bot khong triét dé.

+ Phuong phép acid: 13 phuong phép str dung acid (HCI, H,SO,) dé chuyén hoa tinh
bot thanh dudng. Phuong phap nay thuy phan rat triét dé nén hiéu suit cao. Tuy nhién, né lai
tao ra nhiéu san pham dudng khong 1én men khac do c6 qué trinh thuy phan cellulose va
hemicellulose, dong thoi nhiéu acid amin bi pha huy, thiét bj st dung dét tién do phai chiu
duoc acid.

+ Phuong phap men thudc béc: 1a phuong phéap sir dung banh men thudc biac dé san
xuét ruou. Phuong phap nay c6 dic diém 1a qua trinh duong hoa va rugu hoa duoc tién hanh
cung mot luc do su hoat dong d@)ng thdi cia nAm moc va nAm men duogc gieo céy tir banh men
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thudc bic; tinh bot khong hd hoa ma chi can 1am chin. Vi vy, né c6 nhugc diém 1a dé& bi
nhiém tap, tinh bot so6t nhiéu, hiéu suit tong thu hoi thap.

+ Phuong phap amylose: Pic diém cia phuong phap ndy 1a st dung nAim méc va
ndm men dd dwoc nudi cdy thuan khiét dé thyc hién hai qua trinh duong hoa va ruou hoa
riéng biét. Phuong phap nay c6 uu diém 1a d& co khi hoa va ty dong hod, cho hiéu suét thu hdi
cao. Tuy nhién n6 doi hoi nguyén liéu phai dong déu va yéu cau vo tring tuyét doi.

Muc dich cta ndu nguyén liéu 13 pha v& mang t& bao tinh bt va bién tinh bot thanh
trang thai hoa tan trong nudc. Hién nay, trén thé gi6i c6 hai xu huéng vé nhiét do niu 1a 145-
155°C trong thoi gian dai hoac 170-180°C trong thoi gian ngan. Trong qua trinh niu tinh bot
s& dugc truong nd va hd hoa.

Nguyén liéu tinh bot sau khi dugc hd hod duoc 1am ngudi vé nhiét do 60 + 2°C dé
thyc hién qua trinh duong hoa. Ché pham amylase dugc sir dung trong qua trinh duong hoa
dugc san xuét tir cac ching nAm mdc khac nhau nhu: Rhizopus, Mucor rouxii, Aspergillus (A.
niger, A. awamori, A. oryzae ...)

Qua trinh duong hoa dugc thyc hién trong trong 5 phut. Sau do6,dich duong dugce lam
ngudi dén nhiét d6 1én men (36 ilOC).

Nguyén liéu ri dudng c6 ndong do chat kho va ham lugng dudng rat cao (80-90BX).
Trude khi 1én men, ngudi ta phai xtr 1y nham tao pH thich hop, sat trung, dong thdi bo sung
chat dinh dudng va pha lodng dén ndong 46 yéu cau phu hop cho qué trinh 1én men.

Nam men dung trong san xuét rwou la ching Saccharomyces cerevisiae. Céc loai
nam men nay can c¢6 cac tinh chat co ban nhu : Tdc d¢ phat trién nhanh; Lén men dugc nhiéu
loai duong khac nhau va dat dugc tbc do 1én men nhanh; Chiu dugc n@mg do 1én men cao,
dong thoi it bi Grc ché boi nhitng san pham ciia sy 1én men; Thich nghi v6i nhing diéu kién
khong thuan lgi ctia moi truong, dac bét ddi vé6i chat sat trung, do acid, nhiét do cao.

Cac chiung nim men thuong dung dé 1én men dich dudng hoa tinh bot la: S.
cerevisiae Rasse II (chung II), S. cerevisiae Rasse XII (chung XII), chung M, ching MTB
Viét nam (dugc phéan lap tir men thude bac). Cac ching ndm men dung dé 1én men dich ri
duong 1a: chung 396 Trung Qudc, ching I-A Lién X6 cii, ching “T” Viét Nam.

Chung ndm men gdc trude khi dua vao san xuat 1én men duoc nudi cdy nhan giéng
theo thé tich tang dan cho dén khi dat duoc 10-15% thé tich thing 1én men trong san xuat

Qua trinh 1én men dich dudng hoa c6 thé dugc thyc hién bang phuong phap 1én men
gian doan, ban lién tuc hodc lién tuc. Phuong phéap lén men gian doan la ca qué trinh 1én men
tr dau dén cudi dugc thuc hién trong cung mot thiét bi; thoi gian 1én men khoang 68-80 gio &
nhiét d6 36-37°C. Pic diém cta phuong phap 1én men bén lién tyc 1a giai doan 1én men chinh
thyc hién lién tuc va xay ra trong nhiéu thing 1én men (thuong 1a 6 thing) va thoi gian nay
kéo dai 60-62gid, giai doan cudi gian doan. Ban chat ctia phwong phap 1én men lién tyc 1a rai
déu cac giai doan 1én men ma mdi giai doan d6 dugc thyc hién trong mot hodc nhiéu thiét bi
1én men c6 lién hé véi nhau. Hé thong 1én men lién tyc thuong c¢6 11-12 thung dwoc ndi voi
nhau bang cac 6ng chay chuyén va van diéu chinh. Két thuc qua trinh 1én men ta thu duoc
dam chin véi né)ng dd ruou khoang 7-9%.
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Dé thu duogc con tinh ché tir dAm chin, nguoi ta thue hién hai qué trinh 13 chung cét va
tinh ché. Hai qua trinh nay duoc thuc hién trén cac thap chung cat va thap tinh ché. Qu4 trinh
chung cét 13 qua trinh tach con cing véi cac tap chit d& bay hoi ra khoi dAm chin; két thuc qua
trinh chung cét ta duoc con thd. Qua trinh tinh ché 1a qua trinh tach tap chit ra khoi con tho va
cudi ciing ta nhan dugc con tinh ché. Qua trinh chung cat va tinh ché con dugc goi 1a qué trinh
chung luyén.

2. Lén men ethanol nho vi khuan:

Nhiéu loai vi khuan c6 kha nang 1én men tao ethanol. Tuy nhién, bén canh ethanol
chung con ta ra nhidu san phim phu trong qua trinh 1én men nhu céc rugu bac cao, cac acid
hiru co, céc polyol, keton va cac chét khi khac.

2.1. Co s6 hoa sinh

Khac véi co ché 1én men ethanol ctia nAm men, nhiéu vi khudn chuyén hoa glucose
thanh pyruvat theo con duong Entner-Doudoroff ( ED). Theo con dudong nay, glucoso-6-
phosphat bi oxy hoa thanh 6-phosphogluconat rdi sau d6 chuyén hoé thanh 2-ceto-3-deoxy-6-
phosphogluconat. Chat nay, sau d6 duoc phéan cit truc tiép thanh glyceraldehyd-3-phosphat
va pyruvat.

2.2. San xudt ethanol nho Zymomonas mobilis

Theo két qua nghién cru ngudi ta thdy rang Zymomonas mobilis chi c6 kha ning
chuyén hoa cac loai duong theo con duong ED. Toc do hap thu duong va sinh ethanol nhiéu
nhét khi ching nay dugc 1én men trong méi trudng c6 glucose, dong thdi nd c6 kha niang 1én
men & ndng do duong trong moi trudng cao (40%). Vi khuan nay ciing doi hoi c6 day du
thanh phan dinh dudng trong méi truong nhu C, N, P.

Tu dich ¢p 1én men cua cay dua dai (Agave americana) ¢ vung Mexico nguoi ta da
phan 1dp dugc mét loai vi khuan hinh que, di dong, co6 1ong roi ¢ hai cyc, c6 kha nang tao
thanh ethanol. Nguoi ta déy rang trong ethanol manh ché tir dira dai, cac nguyén tur cacbon s6

2va s6 3 cling nhu s6 5 va s0 6 da thay thé cac nguyén tir cacbon s6 1 va sé 2 cling nhu s6 5
va s 6 trong ethanol ché tir nAm men.

Hinh 6.5. Vi khuan Zymomonas mobilis va ciy dira dai Agave americana



94

Il. LEN MEN LACTIC

1. Sita va cac san pham tir sira

1.1.Cdc thanh phan ciia sita

Sira 12 mot trong nhimg san pham thuc phdm c6 gia tri dinh dudng cao. Trong sita
c6 ddy du tit ca cac chit dinh dudng can thiét va d& hap thu nhu protein, glucid, lipid,
vitamin, mudi khoang va cc enzyme.

Protein cta sita c6 chtra nhiéu va hai hoa cac acid amin va c6 hai kiéu protein khéc
nhau la protein hoa tan (albumin, imunoglobulin, lisozim, lactoferin, lactoperoxydase...) va
protein & trang thai keo khong bén bao gdm mdt phirc hé mixen cua caseinat va
canxiphosphat co bé mat rat hdo nude. Sita twoi ludn co do pH Xép xi 6,6-6,7, d@)ng thoi do
cac mixen mang dién tich am nén ddy nhau nhim dam bao do bén keo cua dung dich. Khi
giam d6 pH (do két qua ciia qué trinh 1én men tao acid lactic), cic ion H* cua acid sé lién két
v6i cac mixen lam gidm dién tich. Pén mot gidi han nhét dinh, casein s& dong tu. Casein dong
tu t6t nhat & pH =4,5-4,7.

Lactose chiém vi tri hang dau trong glucid cua sira. Lactose ton tai ¢ hai dang tu do
va lién két voi protein va cac glucid khac. Khi sira bi nhiém vi sinh vat, nhiéu loai vi khuan c6
kha ning 1én men lactose tao thanh acid va 1am thay d6i tinh chat, cdu tric cta sita. Nguoi ta
d3 loi dung tinh chat nay dé ché bién 1én men sita thanh nhiéu san pham khac nhau.

Trong sita c6 mit nhidu cation nhu K*, Na®, Mg?*, Ca®* va cac anion cua acid
phosphoric, limonic, clohydric nén trong sita ¢6 nhiéu loai mudi khac nhau. Trong d6, mubi
canxi c6 ¥ nghia 16n d6i v6i nguoi. Mudi canxi con c¢6 ¥ nghia quan trong trong ché bién cac
san phém stra. Khi stta ¢6 ham luong canxi thép, stra s€ khong bi dong tu hoac dong tu rat
cham.

Chét béo trong sita ton tai dudi dang huyén phu ciia cac hat nho hinh cau hozc hinh
ovan v6i duong kinh 2-10pm. Céc hat nho hinh cau nay dugc viy quanh béi mot mang
protein, gom hai phan: phan co thé hoa tan dugc va phan khong thé hoa tan duoc trong nudc.
Bé& mit bén trong ciia mang co lién quan mat thiét véi mot 10p phu co ban chét phospholipit
v6i thanh phan chii yéu 1a lexitin va xephalin. Trong long cac hat nho hinh ciu c6 chua
glycerit voi diém nong chay thap, giau acid oleic, luén & trang thai 1ong trong diéu kién nhiét
d6 moi truong. Phan tiép xtic véi mang 1a cac glycerit c6 diém néng chiy cao hon, cé thé
dong ddc ¢ nhiét 4o moi truong. Chinh nho ¢ cAu trac nhu vay ma chit béo 6n dinh trong
stra.

1.2. Céc san pham lén men tir sita

1.2.1. Cong nghé san xuat san pham sira 1én men (sita chua)

Sira 1én men 1a két qua ciia qua trinh hoat dong cta vi sinh vat lam thay d6i cac thanh
phan c6 trong sita ma ddc trung 13 qué trinh 1én men tao thanh acid lactic tir duong lactose.
Trong mot s6 san phém dac biét con co ca su tao thanh ethanol.

Vi sinh vat dugc sir dung trong san xuét sita chua 1a vi khuén lactic véi hai loai dic
trung:
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+ Lactobacillus bulgaricus (L. bulgaricus): 1a vi khuan 1én men dién hinh, phét trién
t6t & nhiét do 45-50°C trong mdi truong c6 d6 acid cao. Loai nay co thé tao ra trong khdi sira
dén 2,7% acid lactic tir duong lactose.

+ Streptococcus thermophilus (S. thermophilus): Phat trién tét ¢ nhiét do 50°C va
sinh san t6t & nhiét d6 37-40°C. Pay ciing 1a vi khudn lactic chiu nhiét 1én men dién hinh, c6
thé chiu dwoc nhiét do dun nong dén 65°C trong 30 phut nhung chi phat trién dwoc trong moéi
truong acid thap hon L.bulgaricus.

Hai loai vi khudn néu trén thudc loai vi khuan hiéu khi va chiu dugc méi truong co
d6 acid thap (pH = 4-4,5).

Trong san xuat sita chua, viéc cAy hdn hop hai loai vi khudn nay cho két qua sinh ra
acid lactic t6t hon 1a chi sir dung riéng timg loai. L. bulgaricus c6 kha niang thuy phan casein
thanh mét s acid amin do d6 tao diéu kién cho S. thermophilus phat trién.

Trong san xuat sita chua biang nudi cay hdn hop hai loai trén cho thdy: ¢ giai doan
dau cua qua trinh san xuat, pH cua sita thich hop cho loai Streptococcus hoat dong chiém wu
thé va dam bao cho qua trinh Ién men lactic dugc bat dau. Hoat do cua céac enzyme phan huy
casein ctia Lactobacillus kich thich sy phat trién ctia Streptococcus, do acid ting 1én. pH cia
sita thay doi lam cho Streptococcus kho phat trién. Lic nay Lactobacillus s& thay thé chd va
su von cuc cua sira bat dau.

Sita chua c6 thé duoc san xuét tir sita tuoi tu nhién hodc sira bot hoa tan véi sira tuoi.
Sau khi thanh trung ¢ nhiét do 950C, stta dugc 1am lanh dén nhiét do 42-46°C va céy hai loai
vi khuan trén dé thuc hién qua trinh 1én men & nhiét do 40-50°C trong thoi gian 2-3h.

Nguyén liéu Vi khuan lactic
\2 \2
Phéi tron Nhan giéng lan 1
J J
Khtr triung (t° = 75-95°C, 5phiit) Nhan giéng lan 2
\2
Lam ngudi (t° = 42- 45°C)
J
Phéi tron (t° = 42- 45°C)
\2
Lén men(t = 4-8 h, t°= 40 - 42°C)
J
Lam lanh (t° = 15- 20°C)
\2
Chiét rét
J

Thanh pham (bao quéan lanh)

Hinh 6.6. So @ cong nghé san xuit sira chua
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DPé san phém c6 do chua nhe va thom, nguoi ta co thé st dung té bao cua vi khuan
Streptococcus & giai doan tré va khi méi trudng 1én men c6 do acid thap. Nguoc lai, mubn sita
chua c6 do acid cao thi can str dung té bao Streptococcus gia hon hodc sir dung Lactobacillus.

Quy trinh cong nghé san xuat sita chua theo so do hinh 6.6.

1.2.2. Cong nghé san xuét fromage

Fromage 13 san phdm duoc 1én men hay khong dyoc 1én men (tirc 14 loai san phim
chiu tic dong it nhit ctia qua trinh 1én men lactic) chu yéu tir thanh phan casein cia sita tao
thanh dang gel mat nudc. Fromage giit lai hoan toan luong chat béo ban dau. Ngoai ra trong
san phidm con chira mot it lactose dudi dang acid lactic va mot ty 1& khac nhau vé chat
khoang.

San xuét fromage gom ba giai doan chinh nhur sau:

Quy trinh san xuat fromage theo so d6 hinh 6.7.
Nguyén li¢u- stra
\J
Tiéu chuan hoa
2
Cay men
\J
Dong tu
\2
Tach nudce
\J
Lam chin
\
Pong goi (thanh Pham)

Hinh 6.7. So' d cong nghé san xuit fromage

- Tao gel casein hay con goi 1 qua trinh dong tu sita: Qué trinh nay xay ra c6 thé 1a
do tac dung déng thoi ctia men dich vi da day bé va acid lactic sinh ra tur trinh 1€n men
lactose boi vi khuan. Poi khi mot trong hai dang déng tu chiém uu thé.

- Qua trinh tach nudce timg phan cua gel dwoc thuc hién theo nhiéu phuong phép
khac nhau tuy thudc vao ban chat cia qua trinh dong tu.

- Qua trinh lam chin fromage nho hé enzyme vi sinh vat.

Trong thyc té vi khudn lactic va ndm méc duogce sir dung trong cong nghiép san xuét
fromage nhiéu hon ca. Céc loai vi khuan lactic thuong duoc sir dung trong san xuat fromage
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nhu: Streptococcus lactis, Streptococcus thermophilus va Lactobacillus helveticus. Cac ché
pham nim mdc thuong duoc st dung trong san xuit fromage 13: Penicillium candidum va
Penicillium glaucum.

2. Acid lactic:

2.1. Sinh téng hop

Acid lactic ton tai rong rii trong ty nhién va dong vai tro quan trong trong nhiéu
nganh cong nghiép khac nhau nhu: ché bién thyc pham, y dugc, thudc da... Tuy theo ching
vi khuan lactic sir dung trong san xuit ma co hai kiéu 1én men lactic 14 1én men dong hinh va
1én men di hinh.

Trong kiéu 1én men ddng hinh thyc té chi sinh ra acid lactic. P& 1én men cong
nghiép, nguoi ta thuong ding cac gidng Lactobacillus delbrueckii va Lactobacillus
bulgaricus.

Trong su 1én men ddng hinh, sy phan giai glucose giong nhu 1én men ruou téi giai
doan tao thanh pyruvat (theo con duong Embden - Mayerhoff - Parnas). Sau d6, nho Lactat
dehydrogenase, pyruvat dugc khir boi NADH; (coenzyme khir nay dugc tao thanh do sy tach
H, cta glyceraldehyd 3 P trong qua trinh dudng phan) dé tao thanh acid lactic.

Su 1én men lactic déng hinh dugc biéu dién theo so do sau:

CH,O P CllHZO P |COOH ?OOH
P
CHOH =
CHO 4 CH,OP CHs CH;
Glyceraldehyd 3 P Pyruvic acid Lactic acid
NAD NADH,

Su 1én men lactic di hinh xay ra theo so @ hinh 6.8
Trong su lén men lactic di hinh, nhiéu san phérn khac nhau duogc tao thanh. Cac tac
nhan gay 1én men lactic di hinh 1a Lactobacillus brevis, Leuconostoc mensenteroides

Sy 1én men lactic di hinh xay ra khi vi khuan gy 1én men thiéu enzyme co ban ciia
su duong phan 13 aldolase va trioso isomerase. Khi d6, glucose dugc chuyén hod theo con
dudng pentosophosphat tir glucoso 6 phosphat dén xiluloso 5 phosphat. Sau d6, dudi tac dung
cia enzyme pentosophosphat cetolase ma xiluloso 5 phosphat bi phan ly tao thanh
glyceraldehyd 3 phosphat va acetyl phosphat. Acetyl phosphat c¢6 thé dugc chuyén hoa tiép
tuc thanh ethanol hodc acid acetic tuy theo hé enzyme cta tung vi sinh vat. Con glyceraldehyd
3 phosphat thi bi khir H, dé chuyén thanh acid lactic gidng nhu truong hop 1én men lactic
d6ng hinh.

St 1én men lactic di hinh duoc ing dung trong 1én men thirc an gia stc va mudi chua
rau qua. Céc vi khudn c6 kha ning giy 1én men cac duong mono va disaccharid (sau khi da
thuy phan thanh monosaccharid nhd enzyme twong tmg cua vi khuén.
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2.2. Cong nghé san xudt

Quy trinh cong nghé san xuat acid lactic dwoc tién hanh theo so dd hinh 6.8.

Nguyén li¢u dugc st dung dé san xuit acid lactic ¢ thé la nguén tinh bot hoac
duong. Néu nguyén liéu 13 tinh bot thi truée hét phai duoc thuy phan bing enzyme hoic acid.

Dich 1én men c6 chira duong can dugce bd sung cic chat dinh dudng 1 cac ngudn
nito nhu cao ngo, mam dai mach, (NHy4)2SO,4. Sau khi thanh trung, dich 1én men dugc lam
ngudi xubng 50°C va bd sung CaCOs,

Glucose ADP
Hexokinase

ATP
Glucase 6

NAD
Glucose P dehydrogenase
NADH;

Acid 6( B Gluconic

NAD
sphogluconat defnvdrogenase
Phosphogluconat dehydrogenase NADH;

Ribulose 5 (P)

Epimerase |l
Xilulose3 @

P g
O

Glveeraldehyd @ Agslylphosphale
HS CoA

©

ADP+P

NAD" 2ADP + 2P ___@
ATP Lfrews
2ATP
NADH: CH; - COOH CH;-CO SCoA
CH;j € - COOH Acetic acid Acetyl CoA
0 l\ HS CoA
Pyruvic acid
l CH; - CHO
Acetaldehyvd
(.‘Hg-CHOI I'- COOH NADH
Lactic acid
NAD
CH; - CH,OH
Ethanol

Hinh 6.8. So' dd si 1én men lactic di hinh
Qua trinh 1én men duge thue hién & lién tuc & nhiét do 48-50°C va kéo dai 2-4 ngay.
Acid lactic dugc tao thanh dudi dang mubi canxi. Do mudi lactat canxi cé tinh tan
thip, nén trudc khi tach sinh khdi va mot s6 chat khong tan khac bang phwong phap loc,
ngudi ta cin dun ndng dé hoa tan toan bd mudi nay. Dich loc dugce xir Iy v6i H,SO, dé giai
phdng acid lactic.
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Nguyén li¢u

Xu 1y nguyén liéu
\

Lén men
J
Gia nhiét
J

Tach lactic acid

¢ r
Tinh ché

N
Acid lactic tinh khiét

Hinh 6.9. Quy trinh cong nghé san xuit lactic acid

Tuy thudc vao muc dich sir dung ma c6 thé tinh ché acid lactic bang nhiéu phuong
phép khac nhau nhu stir dung than hoat tinh, trao ddi ion, tham tich, chiét bfmg dung moi...

I11. LEN MEN 2,3 BUTADIOL

1. Vi sinh vat

C6 rat nhiéu chung vi sinh vat c6 kha nang 1én men butadiol v6i hi¢u qua cao nhu
Klebsiella pneumoniae, Pseudomonas hydrophila, Bacillus polymyxa, Bacillus subtilis,
Serratia marcescens. Trong do Klebsiella pneumoniae va Bacillus polymyxa duoc st dung
mot cach pho bién trong san xuat thuong mai butadiol.

2. Co ché sinh ho4 ciia qua trinh 1én men butadiol

Co ché trao ddi chét tao thanh butadiol ciia vi sinh vat tir glucose xay ra theo so do
hinh 6.10.

Pi tir glucose, pyruvic acid duoc tao thanh theo con dudng phan. Néu co chat ban
dau 1a duong pentose thi né di theo con duong pentosophosphat dé dat duoc glyceraldehyd 3
phosphate, sau d6 chit nay s& chuyén thanh pyruvate theo con duong duong phan.

Tiép theo d6, hai phan tir pyruvate dugc ngung tu dong thoi loai bo CO, dé tao thanh
acetolactat. Du¢i tdc dung cua enzyme acetolactat-decarboxylase, acetolactate tao thanh
acetoin, chét nay tiép tuc bi oxy hoa khong c6 mit enzyme thanh diacetyl hodc bi khir dudi sy
xUc tac cua butadioldehydrogenase thanh butadiol.

Phuong trinh tom tit ctia qué trinh 1én men butadiol nhu sau:

Glucose —» 2CO, + NADH, + 2ATP + butadiol

Xylose — 5/3CO, +5/6 NADH, + 5/3ATP + 5/6butadiol
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Glucose

|

. co,
CH;COCOOH

Pyruvic acid \/\‘
l /

H
CH3?COCH3
COOH

L Aé%glactat

O,
CH;CHOHCOCH; ﬁ CH3C_OCOCH3
Aceton Diacetyl

CH;CO lipoat

CH;CHOHCHOHCH,
2,3 butadiol

Hinh 6.10. Co ché trao ddi chét tao thanh butadiol ciia vi sinh vat

3. Co chét va hiéu suit Ién men

Co chét va hiéu suat 1én men phy thudc vao ting chiing vi sinh vat gay 1én men.

Vi du:

Klebsiella pneumoniae c6 kha nang 1én men hang loat duong nhu glucose, manose,
galactose, xilose, arabinose, xenlobiose va lactose nhung khong c6 kha ndng 1én men
cellulose va hemicellulose. Pé khic phuc van dé ndy, nguoi ta da dua ra quy trinh dudng hoa
va 1én men dong thoi bang cach sir dung thém ching nAm méc Tricodema harzianum dé thuy
phan cellulose va hemicellulose. Bang quy trinh nay, hiéu suat 1én men dat 50-60%, ting 1én
30-40% so voi qua trinh 1én men va duong hoa riéng biét.

Bacillus polymyxa, ngoai 1én men cac loai duong trén, con c6 kha nang I1én men cac
hop chat cao phan tu nhu xilan, inulin, tinh bot.

4. Céc yéu to anh huwéng dén qua trinh 1én men

* Nhiét do:

Nhiét d6 t6i wu cho sinh truéng cia vi khuan c6 kha niang sinh ra butadiol ndm trong
khoang 30-37°C. Néu tang nhiét do tor 33 1én 37°C thi kha nang 1én men butadiol cua
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Klebsiella pneumoniae giam 66% nhun ddi voi ching Enterobater aerogenes thi hiéu qua nay
khong thé hién 1.

* pH:

M&i ching vi khuan thich hop voi cac gia tri pH khac nhau dé sinh tong hop
butadiol 1a cao nhat. Klebsiella oxitoca sinh tong hop butadiol cuc dai ¢ pH=5,2-5,6;
Klebsiella aerogenes thich hop & pH =6,2 trong khi d6 Enterobater cloacae thich hop &
pH=5,0-5,5.

*Oxy:

Day 1a thong s6 mdi trudng quan trong nhit anh huéng dén qua trinh 1én men. Néu
cung cép oxy qud 16n thi sy tao thanh sinh khdi s& chiém wu thé. Nguoc lai néu oxy dugc
cung cép it thi kha nang sinh butadiol cao cing véi sy tiéu thu mot lugng duong 16n. Tuy
nhién dé qua trinh Ién men tdt thi trong moi truong lén men cAn c6 mot mat do té bao vi sinh
vat ban ddu nhét dinh.

Néng dé dwong ban dau:

Anh hudng cua néng dé duong ban dau dén sy 1én men phu thudc vao thanh phén
mdi truong. Chang han nhu khi d6i v6i méi trudng san xuét, sy ting nong do dudng kéo theo
su tang ham lugng mot s6 thanh phén khéc ma trong do co thé c6 cac chit kim ham, do do,
ndéng do dudng ban dau can dugc giéi han. Tuy nhién dbi véi moi trudng tong hop thi ndng
d6 duong ban dau khoang 200g/1 qué trinh 1én men van xay ra.

IV. LEN MEN BUTANOL- ACETON

1. Co s6 hoa sinh ciia qua trinh 1én men butanol-aceton

Téc nhan gy Ién men butanol-aceton 14 chung vi khuan Clostridium acetobutilicum.
Pay 14 vi khuan yém khi do d6 san pham 1én men chi thu duoc trong diéu kién 1én men khong
¢6 oxy. Co ché hoa sinh qua trinh 1én men butanol-aceton theo Cleuberg theo so d6 hinh 6.11

2. Quy trinh sin xuit cong nghi¢p

Nhin chung, quy trinh san xuat aceton-butanol c6 thé chia lam ba giai doan: Chuén bi
dich ho dé 1én men; Lén men; Chung cit dé tach céac san phém;

Nguyén liéu dé san xuit aceton-butanol bang phuong phap 1én men 1a tinh bot (cac
nguyén liéu co tinh bot), khong can duong hoa trude vi vi khuan c6 amylase kha hoat dong.
Yéu cau cuia nguyén lidu 1a c6 glucid, nito va phospho. Do d6, bot cac ngii cde 1a nguyén liéu
hoan hao co chira tit ca cac thanh phan can thiét cho su 1én men. Ri duong va cac dich thuy
phan gd, rom, be ngd...1a nguyén liéu khong day du bat budc phai tron véi ngii cde.

Nong d6 dich hd dé 1én men khoang 8-10% tinh theo chét kho hodc 4-6% tinh theo
tinh bot. Néu ndng do cao hon s& thira va khong duoc 1én men. Khi ndng do butanol dat xap
xi 1,5% (twong tmg voéi ndng do ban dau cua glucid 14 6%) thi qua trinh 1én men bi ngimg.
Nhiét do 1én men cua vi khuan aceton-butanol 13 36-37°C.

Qua trinh 18n men aceton-butanol c6 thé chia 1am hai thoi ky: O thoi ky dau, trong
moi truong 1€n men tich tu acid (nén cd tén goi la 1€n men acid), song thoi ky thir thir hai thi
trong moi truong tich tu butanol, ethanol va aceton.
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Hinh 6.11. Co ché héa sinh qua trinh 1én men butanol-aceton

*TOM TAT CHUONG

Céc loai thuc pham cb truyén co lich st 1au doi va duge sir dung hang ngay chu yéu
dugc san xuit bang phuong phéap tha cong. cac quy trinh cong san xuat cic san pham 1én men
phuc vu doi séng con nguoi nhu: ethanol, ruou vang, bia, sita va cac san ph'flm tu sira,
butadiol, butanol- aceton dua trén co s& khoa hoc di khang dinh nhiéu wu thé va phat trién
manh trong nhiing nim gan day.

*Cau hoi on tap chwong 6

1. Trinh bay nhiing diém giéng va khac nhau chi yéu trong cic qua trinh san xuat
bia, rugu vang va rugu ethanol.

2. Phan tich vai tro ciia cic nguyén lidu anh huong dén thanh pham trong san xuat
bia.

3. So sanh hai phuong phap 1én men cd dién va 1én men hién dai trong san xuét
bia.Phan tich wu nhuoc diém cua hai phuong phap do.

4. Co ché va quy trinh san xuat sita chua va fromage giéng va khac nhau & nhiing
diém co ban nao? Hay phan tich.

5.Co ché 1én men lactic di hinh va dong hinh giéng va khac nhau ¢ nhitng diém nao?
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6. Trinh bay quy trinh san xuat acid lactic cong nghiép.

7. Trinh bay co ché hod sinh va cac yéu té anh huéng dén qua trinh 1én men butadiol.

8. Co ché qué trinh 1én men aceton-butanol dién ra nhu thé nao? Trong qua trinh nay
ngoai hai san pham chinh 13 butanol va aceton con ¢ nhirng san phim phu nao?

* Tai li€u doc thém

1. Bién Van Minh (chu bién). 2006. Vi sinh vat hoc cong nghiép, NXBGD.

2. Nguyén Quang Hao, Vuong Trong Hao, Bién Van Minh. 1998. Vi sinh hoc, cong
nghiép, NXBGD, Ha Noi.

* Tai liéu tham khao

1. Kiéu Hiru Anh. 1999. Vi sinh vat hoc cong nghi¢p, NXBKHKT.

2. Nguyén Lan Diing, Nguyén Dinh Quyén, Pham Vian Ty. Vi sinh vat hoc, 1997,
NXBGD.

3. Pham Thanh H6. 2005. Nhap mon cong nghé sinh hoc, NXBGD.

4. Nguyén Thi Hién, 2006. Cong nghé san xuat mi chinh va cac san pham 1én men cd
truyén, NXB KH&KT, Ha Noi.

5.Luong Buc Pham, 2006. N4m men cong nghié¢p, NXB KH&KT, Ha Noi.

6. http://vietsciences.net va http://vietsciences.free.fr

* Giai thich thuat ngir

Cic loai d0 udng chira con: Thuong cac loai 46 udng co chira con duoc chia theo
nong do con cd bén trong:
« Kefia (kefir): c6 ndng do nhiéu nhat 1a 3%
eBia: 1 - 12%, thuong ¢ vao khoang 5%
e Rurou vang (vin): 7 — 14% thuong vao khoang 12%
e Ruwou mui: khoang 15 — 75%, thong thuong dudi 30%
e Rwou manh: thuong vao khoang 30 — 55%
Cic loai rwou vang: Dya vao mau sic
-Ruou vang do c6 dugc khi thyc hién 1én men nude qua nho 1an véi xac
-Ruou vang trdng duoc 1én men tir qua da duoc tach ba nén khéng c6 mau

IBUS (Integrated Biomass Utilisation System): Thang don vi d6 ding quc té.


http://vietsciences.net/
http://vietsciences.free.fr/
http://vi.wikipedia.org/w/index.php?title=Kefia&action=edit
http://vi.wikipedia.org/wiki/Bia_%28%C4%91%E1%BB%93_u%E1%BB%91ng%29
http://vi.wikipedia.org/wiki/R%C6%B0%E1%BB%A3u_vang
http://vi.wikipedia.org/w/index.php?title=R%C6%B0%E1%BB%A3u_m%C3%B9i&action=edit
http://vi.wikipedia.org/w/index.php?title=R%C6%B0%E1%BB%A3u_m%E1%BA%A1nh&action=edit
http://www.bioethanol.info/
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Chwong 7: CAC CHAT TRAO BOI BAC MOT

I. NGUYEN LY CUA SU TONG HQOP THUA

Vi sinh vat ton tai trong tu nhién sinh ra cac san phém trao d6i chét va cac thanh
phﬁn t& bao chi & mirc dd can thiét cho sy sinh san tdi wu va cho sy duy tri loai.

Trong diéu kién tu nhién khong c6 su san sinh du thira céac chét trao d6i bac mot, bac
hai va cac enzyme.

Chi khi nhing co thé thich hop, thu dugc do xir 1y bang cic tic nhan giy dot bién
duoc chon loc trong phong thi nghiém thi ngudi ta méi c6 thé nhan duogc cac chung tong hop
thira bi sai hong trong co ché diéu hoa. Nhitng chung nay dugc coi 1a nhitng ching c6 ning
suit cao va duoc dung trong san xuat cong nghiép.

1. Nhitng nguyén tic diéu hoa trao ddi chit

C6 ba co ché chiu trach nhiém trudc hét vé diéu hoa trao d6i chat (hinh 7.1):

@ Diéu hoa hoat tinh enzyme nho su e ché (inhibition) bang san phdm cubi
cung (con dugce goi 1a sy kim ham theo lién hé ngugc).

(b) Diéu hoa su téng hop enzyme nho su kiém ché (repression) bang san pham
cudi cung va su giai kiém ché.

() Diéu hoa sur tong hop enzyme nho su kiém ché di hoa (catabolic repression).

Tién chat

NS

S

@ g L)

Hinh 7.1. Cic co ché diéu hoa trao ddi chat

a. Kiém ché su tong hop enzyme
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b. Uc ché hoat tinh enzyme dau tién trong con dudng trao doi chat(su rc ché nguoc)
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Hinh 7.2. Pi¢u hoa su tong hgp cic enzyme cim tng
a) Khi khéng c6 mat chat cam tng
b) Khi c6 mat chat cam ung
2. Nhirng sai hong di truyén ciia diéu hoa trao doi chat
2.1. Bét bién dan dén nhitng thay doi trén enzyme di ldp thé
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Hinh 7.3. Co ché ciia sur trc ché enzyme nhd chit hiéu éng di 1ap thé
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2.2. Dot bién dan dén sie tong hop thiva cdc enzyme sinh tong hop

Enzyrne

> Vi tri bén k!'.

\ w61 co chés

' ]
o’

Vi i di 1ap thé

Chit hiéu g di L3p thé

p
Co chat

. = ) Phin (mg eazyme
C3u hinh by thay do ta wi trd %&v ra
Bén kit voy co chit phin :

Ungenzyme b @ ché

Co chit khérg
thé Lien kit

(

Khing ¢4 phin
ung enzyme
Hinh 7.4. Vi du vé sr kiém ché sy tong hop enzyme béi sin phim
cudi cung (chiang han mét acid amin)
a) Khi san pham cudi cing c6 mat & ndng do thap
b) Khi san pham cudi cing c6 mit & ndng do cao.

2.3. Pt bién tac dong 1én kiem ché di héa

Toan b nhiing sai hong twong tng ciing c6 thé biéu hién ¢ sy cam tng enzyme. Nho
nhiing sai hong 4y ma cic enzyme cam ung trd thanh cic enzyme céu tric, nghia 1a chung ton
tai trong té bao khong phu thude vao co chét. Su kiém ché dj hoa cling co thé bi mét di do dot
bién.

II. CAC PHUONG PHAP TAO RA THE TONG HQP THUA

1. Cac co ché diéu hoa enzyme mé dau

Nhiéu chat trao doi bac mot dugc tong hop nhd cac con dudng trao ddi chat phan
nhanh ma & d6 ¢6 nhiéu san phém duoc tao thanh. Sy e ché boi san phém cudi cung do mdt
san pham cta mot con duong phan nhanh da dén hau qua 1a ca nhiing san pham khéac ciing
khong dugc tao thanh.

Céc con duong trao ddi chat phan nhanh doi hoi mot sy diéu hoa phan hoa. Phu hop
v6i diéu nay 1a ba nguyén 1y di duoc ching minh. Ching lién quan t6i co ché diéu hoa
enzyme mé dau ciia mot chudi phan tng

-Su ¢6 mat cua nhiéu izoenzyme, moi enzyme bi tic ché bai mot san phém cudi cung.

-Su ke ché tich lily trong d6 mot enzyme bi tre ché ting phan bai mdi san pham cubi
cuing. Tac dung cuia Cac san pham cudi cing cong lai s& din dén su trc ché hoan toan.
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-Su irc ché da tri (phéi hop hay hop tdc), trong d6 mot enzyme chi bi e ché boi tac
dung két hop cua tit ca cac san pham cudi ciing. Mot san pham cudi cung riéng s& khéng co
tac dung trc ché.

Trong cac chung tong hop thira, sy pha v& e ché do lién két tro lai dat dwoc nho
nhitng kiéu sai hong vé di truyén sau day:

- Sai hong trong sy tao thanh san phim cudi cing nhd khuyét mot enzyme (cac thé
dét bién tro dirdng). Bang cach bo sung han ché san phdm cudi cing, sinh trudng s& xay ra,
song su tich lily ndi bao cua chét trao doi gay ra su e ché trd lai bi ngdn can.

- Sai hong vé diéu hoa. Cac thé dot bién sai hong vé didu hoa c6 thé bi sai hong trong
trung tdm diéu hoa cua enzyme di lap thé hodc sai hong co ché kiém ché do mot dot bién cua
gen diéu hoa hay gen operator. Két qua 1a gdy ra sy tong hop enzyme mot cach cdu tric.

Thuodng thi cac chiing ning suat cao 1a nhitng thé dot bién nhiéu 1an c6 ca hai loai sai
hong. C6 nhiéu phuong phap chon loc ¢6 hiéu qua ding dé tao ra va phan 1ap cac thé dot bién
thudc ca hai kiéu.

2. Ky thuat penicillin

Pé 1am phong phti cac thé dot bién tro dwdng & vi khuan nguoi ta s dung ky thuat
penicillin. Trong phuong phap nay céac diéu kién duoc lia chon sao cho c4c té bao kiéu hoang
dai, vi du phat trién duoc khi khdng c6 mat mot amino acid nao dé, bi giét chét nho penicillin.
Penicillin chi tic dung I&n céc té bao dang sinh truong. Céc thé dot bién trg dudng can amino
acid nay s& khong sinh truong dugc va do d6 séng sot. Ddi véi cac vi khuan khong mén cam
v6i penicillin ¢6 thé ding céc chat khang sinh khéc, vi du kanamycin hay cycloserine. Vi
nam men thi ding nystatin 1a thich hop.

Bang viéc dung céc tic nhan giy dot bién co thé nang tan s dot bién toi muc thé dot
bién can tim co thé xuét hién trong s6 10° -10° t& bao. D& gy dot bién c6 thé dung 4nh sang
tr ngoai, cac tia ion hdéa hodc cic tdc nhan hoéa hoc nhu nitrite, hydroxylamine,
nitrosomethylguanidine hay ethylmethansulfonate. Dung hai loai cudi cung c6 thé dat dugc
mot toc do dot bién dic biét cao trong d6 co ca cac thé dot bién kép. Vi du khi xir Iy bang
ethylmethansulfonate da thu duoc 1-10% cac thé dot bién tro dudng trong sb cac té bao séng
sot.

Céac té bao cua thé dot bién tro dudng duogc lam giau nho ki thuat penicillin sau khi
loai penicillin nho penicillinase trudc tién duoc cay 1én moi trudng thach dinh dudng du dé
thu nhan nhitng khuan lac riéng biét. Bang cach ciy chuyén song song cac khuan lac 1én méi
truong toi thiéu va 1én thach chtra yéu td sinh trudng co thé d& dang nhan ra va phan lap cac
thé dot bién tro dudng. Viéc cdy chuyén dién ra nho ki thuat dong dau tirc 1a nho mot con dau
nhung dua cac khuan lac tir mot hop pétri ndy sang mot hop pétri khac.

Pé phan 1ap cac thé dot bién sai hong vé diéu hoa c6 hai phuong phap thich hop:
phuong phap ding chat chéng chét trao ddi va phuong phap phan 1ap cac thé hdi bién tir cac
thé 46t bién tro dudng.
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3. Phwong phap dung chit chong chit trao ddi

Chat chdng chét trao d6i 1a nhitng hop chét twong tu vé ciu tric véi mot chat trao ddi
nao do, vi du methionine va ethionine. Do su giéng nhau cua chung, cac chét chéng trao d6i
chat dugc tham gia vao qué trinh trao ddi chat. Song vi khong thé hoan thanh cic chtic ning
ctia chit trao doi nén chung gy tic dung trc ché trao ddi chét va thuong giét chét té bao. Su
trc ché ¢6 thé do nhiéu nguyén nhan gy ra.

@ Chét chéng chét trao doi, vi du mot chat twong tu cua amino acid, do duoc
gin vao mot protein enzyme, s& lam cho enzyme nay bét hoat.

(b) Chat chdng chét trao d6i canh tranh véi chit trao d6i vé trung tam hoat dong
clia mot enzyme va do vt ngan can su chuyén héa cta chét trao d6i. Truong hop malonate (e
ché sy loai hydro cta succinate 1a mot vi du.

(© Céc chét chdng chét trao doi xuat hién & vi tri cua san phdm cudi cung cua
mot chudi téng hop, do két hop véi enzyme di 1ap thé ma lam giam hoat tinh ctia n6é hay do
phan tmg v&i chéat kiém ché ma lam giam sy téng hop cic enzyme. Vi vay sy tong hop cua
chat trao ddi that sy bi ngin can va do d6 sinh san cta té bao bi wrc ché.

Céc chét chong trao doi ma tac dung tc ché do trudng hop thir ba giy ra c6 y nghia
d6i voi viée chon loc cac thé dot bién sai hong vé diéu hoa. Pé chon cac thé dot bién kiéu nay
ngudi ta cay 1én mot dia pétri chira moi truong dinh dudng c6 bd sung chat chéng chét trao
d6i mot huyén dich té bao dam dic (khoang 10® t& bao/dia) da duge xtr 1y truée bang mot tac
nhan gay dot bién. Tuy c6 su bo sung chét chéng chit trao d6i song trén dia thach van xuat
hién mét sé khuén lac té bao. Pay la cac té bao khang cac chat chdng chét trao doi. Nguyén
nhan cua su khang nay co thé 13, cac té bao, do mdt su sai hong vé diéu hoa, da téng hop nén
mot s6 lwong 16n cac chét trao d6i that sy, gidng véi cac chat chong chit trao ddi. Piéu nay
khién cho chat chong cht trao d6i bi pha lodng t&i mirc trd nén vé tac dung.

Khuén lac ciia cic thé dot bién kiéu nay thuong dé nhan ra do duge bao quanh boi
mot vung céac khuén lac vé tinh. Cac khuén lac vé tinh phat trién dugc 1a do cac té bao dé
khang da tiét ra chat trao d6i binh thuong lam giam ndng do chét chong chat trao doi dbi voi
cac té bao nam xung quanh. Phuong phéap dung chit chong chit trao ddi gitip ta phan 1ap cac
thé dot bién bi hu hai trong su Uc ché boi san phérn cudi cung cling nhu cac thé dot bién bi rdi
loan vé co ché kiém ché.

4. Phwong phap phan lap cac thé hoi bién cia cac chiing tre duéng

Trong phuong phap nay ngudi ta di tir cac thé dot bién 1a trg dudng ddi voi san pham
cudi cing, vi du mot amino acid. O day ngudi ta quan tim trude hét dén cac thé dot bién ma
tinh trg dudng cua chiing do mét sy hu hai trong enzyme di 1ap thé gay ra. Tir day co thé thu
dugc nhiing thé hdi bién voi trung tam xuc tac tr¢ lai hoat dong binh thuong, song trung tam
diéu hoa, noi san pham cudi cing tdn cong vao, thi khong.

Dé phan 1ap nhiing thé dot bién nhu vay ngudi ta cay khoang 10 té bao cua thé dot
bién tro dudng 1én mot méi trudng dinh dudng téi thiéu. Tuyét dai da sé céc té bao s& khong
sinh truong. Song mot s6 khuén lac ciia cac thé dot bién, do lay lai duoc kha ning tong hop
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san pham cudi cing, da sinh trudng duoc. Diéu d6 c6 nghia 1a enzyme bi hu hai di thu lai
hoat tinh xtic tic nhd mot dt bién thir hai.

Trong mot vai truong hop, tuy dot bién thir hai hdi phuc duge hoat tinh enzyme song
khong hoi phuc duge tinh man cam vai chit hiéu tng di 1ap thé. Nho vay s& xudt hién mot thé
dot bién co hoat tinh enzyme day du nhung lai khuyét vé kha ning diéu hoa di lap thé. Thong
thudng cac thé dot bién nay tiét san phdm cudi cing tuong tng ra moi trudng va ngudi ta cd
thé nhan biét duoc diéu d6 nho mot vong céc khuan lac vé tinh.

T vi du vé su chon loc nhiéu budc cac thé dot bién chira cac enzyme da mét tinh
man cam di 1ap thé co thé thiy rd nhimg bién phap nao 13 can thiét nham thu duoc cac chung
¢6 nhitng tinh chat mong mudn. Tién d& cua didu d6 1a phai hiéu biét chinh xac cic con dudng
trao d6i chit din dén su tao thanh céc chét trao ddi, ké ca su diéu hoa chung. biéu nay quan
trong trudc hét ddi voi cac san pham ma sy tao thanh ching do nhiéu sai hong vé diéu hoa
giy ra. Trong nhitng truong hop nay can phai tim cach gay dot bién nhiéu l1an ddi voi mot
chung nao d6 hodc sir dung cac phuong phap truyén thong tin di truyén.

I11. AMINO ACID

Céc amino acid, cung véi cac nucleotide va vitamin, 14 nhitng nhéan t6 sinh truong
thuong dugc sir dung nhu céc loai dugce phém hodc chit bd sung cho thuc ph'fim.

Céac amino acid dugc str dung rong rii trong cong nghiép thyc pham, 1am céc chét bo
sung trong y hoc, va lam nguyén liéu khai dau trong cong nghiép hoa hoc (bang 7.1) .

Bang 7.1. Cac amino acid dwoc sir dung trong cong nghiép thuc phim

Amino acid San‘ 1uqr£g the;glm Dé b6 sung vao Muc dich
hang nam (tan)
Glutamic acid | 370.000 Nhiéu loai thyc | Tang vi, 1am mém thit
pham
L-aspartic va : 3 o
.p 5.000 Dich qua, do ngot | Lam diu vi
alanine
Glycine 6.000 Do ngot Ting vi
: Banh mi Ting chat |
L-cysteine 700 . \ arig ena uc‘fng
Dich qua Chong oxy hoa
L-Tryptophan + | 400 thiéu loai thuc | Chdng oxy hoa, chdng 6i, ting
L-histidine pham, Sita bot dinh dudng
Aspartame
(phenylalanine | 7.000 D6 udng nhe Giam calo
+L-Aspartate)

. Banh mi (Nhat), | .. . ~
L-lysine 70.000 thue pham Tang dinh dudng
DL-methionine | 70.000 San pham dau | . i duong

tuong, thuc pham

1. San xuét cic amino acid nhd vi sinh vt

Hang loat vi sinh vat tich lily cac amino acid trong dich nudi cy. Tuy nhién chi c6 vi
khuin méi c6 ning suat du dam bao san xuét cac amino acid & quy md thwong mai. Vi ring
cac amino acid 1a cac thanh phan khong thé thiéu cua cac té bao vi sinh vat va su sinh tong
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hop chiing duoc diéu khién c6 muyc dich dé duy tri & mot mire do tdi wu, théng thuong chung
duoc téng hop & mot sd lwong han ché va bi kiém tra boi co ché diéu chinh theo kiéu lién hé
nguoc am. Vi vay can phai vuot qua su diéu chinh dé dat duoc sy san xuét thira cac amino
acid. Viéc san xuit thira amino acid & vi sinh vat c6 thé dat dugc bang cach sir dung cac
phuong phép sau day :

1. Kich thich té bao thu nhan nguyén li€u ban dau;

2. Can trd céac phan ung phuy;

3. Kich thich su tao thanh va nang cao hoat tinh ctia cac enzyme sinh tong hop;

4. Kim ham hodc han ché cic enzyme tham gia vao sy phan giai cac amino acid duogc
tao ra;

5. Kich thich su tiét san pham vao ving khong gian ngoai bao.

Nhimg yéu cau trén di dat duoc bang cach sir dung cac k¥ thuat dot bién.

2. Sin xuit cic amino acid nho cac thé dot bién trg duéng

Su san xuat cac amino acid bang cac thé dot bién trg dudng dua trén nguyén tic nay.
L- ornithine dugc san xudt nhd mot san pham trung gian trong qua hinh sinh tong hop L-
arginine. & Corynebacterium glutamicum cac enzyme dau tién va thir hai trong con duong
sinh téng hop bi kim ham theo kiéu lién hé ngugc bdi L-arginine, nhu chi ra trén (hinh 7.5).

Su tao thanh tit ca céc enzyme tham gia vao su sinh téng hop déu bi trc ché boi L-
arginine. Nhu vdy, mot co thé tro dudng can xitrulin thudc Corynebacterium glutamicum
thiéu enzyme ocnithine cacbamoyl transferase xuc tic cho su chuyén hoa ornithine thanh
citruline s& ngin can sy tao thanh arginine va s& tich luy L-ornithine v&i sd luong 16n. Cac
diéu kién 1én men giéng véi cac didu kién danh cho su san xuat L-glutamat trir mot diéu 1a
moi truong phai chira mot lugng thich hgp L-arginine va mot lugng 16n biotin. Mot thé dot
bién trg dudng can citruline thugc Brevibacterium lactofermentum ciing da dugc phat hién 1a
¢6 kha nang tich luy mot néng do cao L-ornithine tir duwong (san luong trén 40% tinh theo
duong lugng phan tu).

L-citruline thi dugc san xuat boi ciac thé dot bién trg dudng can arginine cua
Corynebacterium glutamicum va Bacillus subtilis theo cach tuwong tu.

Céc thé dot bién tro dudng ciing duoc sir dung trong quaé trinh san xuat cac san pham
cudi ciing ciia cac con dudng trao doi chat phan nhanh. Lén men lysine 1a mot vi du dién hinh.
& cac co thé nhan so L-lysine dugc tong hop. tir L-aspactate véi sy tao thanh mot san pham
trung gian la o,e-diaminopimelate. Ngoai L-lysine, L-threonine, L-methionine va L isoleucine
cling dugc sinh ra tir L-aspartate (hinh 7.6).
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ATP ADP
Ghitamate N-Acetyl-ghitamate &Jj& N-Acetylghitamyl
* Phospliste NADPH + H'
x- -
: NADP*
N- Acetyl-ocnitin N-Acetylghitamate

SR / % \ semialdehyt

Cacbamyl

phosphate a-Ketoghitarate Ghatamate

Xitrulin 7;—- Acginino-sucxinat —.T Acginin

X
Aspactit Fumarate
ATP

Hinh 7.5. Di¢u hoa sinh tong hgp arginine & vi khuan Corynebacterium sinh glutamate

METHIONINE --+ ISOLEUCINE
i E a-Ketobutin
> -

-
.
'

b

Aspsctal —w Aspactyl ——» Aspactat  ——of Homoxerin—Y—w—n  THREONINE
photphat B-semisldehit
bihidro-
dipicolinat
a,& -Diamino-
pimelat
LYSINE
|

Hinh 7.6. Piéu hoa sinh tong hgp amino acids thudc ho aspartate ¢ Brevibacterium
flavum va Corynebacterium glutamicum

3. Sdn xuat cac amino acid nho cac thé dot bien vé diéu hoa
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S-ammyno ethylsistein (SAEC)

Hinh 7.7: San xuit cong nghiép lysine nho Brevibacterium flavum

Mot vi du khac vé viée ung dung su sai hong vé diéu hoa két hop véi tinh trg dudng

trong mot vi khuén san sinh amino acid 13 sy san xuét L-threonine. & Corynebacterium
glutamicum va Brevibacterium flavum su tong hop thira L-threonine bi ngin can bang sy kim
ham aspactokinase theo kiéu lién hé ngugc boi L-threonine cong L-lysine, ciing nhu bang su
kim him homoserine dehydrogenase theo kiéu lién hé ngugc bai L-threonine.

Chung Corynebacterium glutamicum dung dé san xuat acid glutamic thiéu han hoic
chi ¢ kha ning han ché d6i vai viée chuyén a-ketoglutaric, mot san pham trung gian ctia chu

trinh TCA, thanh succinyl-CoA (hinh 7.8 a).

Glucose

G.-6-P

Tri.ose phosphate

c .__J—-. Acetyl.CoA

Citrate
.-\:e L. CeA

cis. Aconitate

l-‘u.nar.ne

Subcimate™
Succinyl-CoA
o-ketoglutarate
oo

CLUTAMATE

(@)

Glucese

G.6.P

'l‘mse phosphate

c e Acetyl-CeA
S

€O,

o Citrate

/ A.ce!yl-CoA \

» :

Tala
cno

/ coo-
Fumarate Gliocylate l
4 L
Suci}ut : ’
N

»
Succinyl- CoA ¢ .
c-ketoglutarate 0.

SN

v
GLUTAMATE

(b)

Hinh 7. 8. San xuét acid glutamic

a) Str dung con dudng phu glyoxylate dé bu dip cac chat trung gian thiét yéu ctia chu trinh Krebs.
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b) Sau khi két thuc sinh trrdng, hau nhur toan bd cacbon co chét duoc chuyén thanh glutamate.

Bing viéc khéng ché ndng d6 biotin thip va viéc bd sung cac dan xudt cia cic axit
béo co thé 1am ting tinh thAm ctia mang va ting su tiét nhitng ndng do glutamic acidcao. Céc
vi khuén d3 bj hu hai nhu vay sé& st dung chu trinh glyoxylate dé thoa man nhu cu cta ching
vé cac chit trao d6i trung gian thiét yéu, dic biét 1a trong pha sinh truong.

Sau khi sinh truong da bi gii han do ngudn dinh dudng bi thay doi, mot sy chuyén
hoa isocitrate (gan nhu hoan toan néu tinh theo mol hodc 81,7% néu tinh theo trong luong) s&
xay ra (hinh 7.8 b).

IV. SAN XUAT CAC PURINE NUCLEOTIDE

1. IMP (5’-inosine)

Sau khi san xuit thanh cong & quy md cong nghiép cic amino acid nhd 1én men,
ngudi ta da tién hanh cac nghién ctru rong rdi nham xay dung quy trinh san xuét 1én men cac
nucleotide tang vi, IMP(5 -inosine) va GMP (5’-guanilate). Tuy nhién, Ién men nucleotit khac
Ién men c&c amino acid & mot sd diém sau :

1. Sy sinh tong hop cac purin nucleotide dién ra tuong dbi phirc tap. Ngoai con
duong trao doi chit de novo, cac con duong Gmg ctru va chuyén hoa 1dn nhau ciing tham gia
vao su sinh téng hop nucleotide purine (hinh 7.9).

PRPP
l PRPP amidotransferose

PRA
l GARP simctase

GARP

|
!

SAICARP
l SAMP liase

AICARP
l AICARP focmylransferase

FAICARP
IMP xiclohidrolzse

hyp
PRPP
IMP dehidrogenase

SAM shltetase/——\ + /'\\
IMP

xan
M
SAMP XMP <—‘| ’ l
PRPP

AMP dezamipase GMP reductase _ GMP xintctase l
SAM liase .. St -~ o onge
AMP aMmp l

ade j/ \E gua 2
PRPP ; ! PREE .
ATP GTP CTP=— U;I'P-!
i 1
v
ARN

Hinh 7.9. Con dwdng sinh téng hop cac purine nucleotide

2. Cac enzyme c6 kha ning phan giai cac nucleotide phan bd rong trong cac vi sinh
vat.
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3. Cac nucleotide khong thAm tét qua mang té bao. Do vay vi sinh vat khong dé dang
tiét cac nucleotide vao moi truong nudi ciy qua hang rao tham thau.

Nhimg van d& phuc tap trén da duoc khic phuc va tir 1au IMP da dugc san xuét 6
Nhat Ban khong chi bang phuong phap phéan giai ARN nh¢ enzyme ma con bang hai phuong
phép 1én men :

1. San xuét 1én men truc tiép IMP bang con dudng sinh tong hop de novo.

2. San xuat inosine bang 1én men sau d6 chuyén hoa hoa hoc inosine thanh IMP.

Dé khic phuc cac khé khan trong 1én men san xuét truc tiép IMP, hai phuong hudng
nghién ctru sau day da duoc tién hanh :

1. Lam mét doan di truyén hoat tinh phan giai nucleotide ctia cac thé dot bién
Bacillus subtilis san xuat inosine.

2. Cai thién vé& di truyén va vé méi truong nhim ting ning sudt IMP &
Brevibacterium ammoniagenes.

San xuit cong nghiép IMP hién nay dudc thyc hién nho cac thé dot bién cua
Brevibacterium ammoniagenes theo phuong phap thir hai.

V.VITAMIN

Mot s6 vitamin quan trong da dugc san xuat & quy mo thuong mai nhd cac qué trinh
xuc tac sinh hoc. Cac vitamin thuong duge sir dung lam céc chit bd sung cho thirc an ctia
nguoi va dong vat.

Tinh vé mit doanh thu cac loai duoc phém, san xuit cac vitamin chi dtrng thtr hai sau
cac chat khang sinh - tirc 1a vao khoang gan mot ty USD mdi nam. Hau hét cac loai vitamin
dugc san xuat thuong mai nho bién phéap tong hop héa hoc. Tuy nhién, mot vai loai vitamin
mudn duge tong hop héa hoc véi gia thanh ré phai trai qua nhiing qua trinh qué phirc tap
trong khi d6 lai c6 thé duoc san xuit bang bién phép xuc tac sinh hoc. Trong sd nay, vitamin
Bi2 va riboflavin 1a nhitng vitamin quan trong nhat.

1. Vitamin By,

Trong ty nhién, vitamin Bi, chi duoc tong hop nho vi sinh vat. La mot coenzyme,
trong hoa sinh hoc dong vat vitamin Bi, c¢6 vai trd quan trong trong nhiéu sy tai sip xép noi
phan tir, & d6 mot nguyén tir hydrogen gin vao mot nguyén tir cacbon dwoc ddi chd cho mot
gbc thay thé gin vao nguyén tir cacbon bén canh. & ngudi, sy thiéu nhiéu vitamin By s& dan
dén mot bénh nghiém trong c6 tén 1a bénh thiéu méu dc tinh, dugc dac trung bdi su san xuét it
céc té bao hong cau va boi nhing su rdi loan trong hé than kinh.

Nhu cdu vé vitamin Bi, ctia dong vat dugc dap ting nhd thyc phdm an vao hay nhd
hép thu vitamin trong rudt cua dong vat do cac vi sinh vat duong rudt sinh ra. Thuc vat khong
sinh ra va ciling khong str dung vitamin Bi.

Dé san xuat cong nghiép vitamin By, nguoi ta sir dung cac ching vi sinh vat
da dugc chon loc mot cach dac biét, co san lugng cao v& vitamin By,. cac thanh vién
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ctia vi khuan thudc chi Propionibacterium cho san luong giao dong trong khoang tir
19-23 mg/l trong mdt qua trinh-hai giai doan, con mot vi khuan khac, Pseudomonas
denitrificans, c6 thé san xuét 60 mg/l trong mot qua trinh-mot giai doan st dung ri dudng cu
cai lam ngudn cacbon.

Vitamin By, trong cAu trac co chaa cobalt 1a phﬁn co ban, vi vay san lugng cua
vitamin nay s& ting 1én déng ké khi cobalt dugc bd sung vao méi trudng nudi ciy (hinh 7.10).

NHz co- CHz'C“z S CHs CH,~CO—NH,
—C0—GH, OH, /c\\ ,C\

c CH— CH2—0H2—00 "'NH;
G\ u T
: c /N =C N, H (o]
ot | ,CO\ /1 I il
CH-N ! ol ¥

Hinh 7.10. Trai -Cyanocobalamin (vitamin B12), Phai -Riboflavin (Vitamin B2)

2. Riboflavin

Riboflavin 1a hop chdt me cua flavin, FAD va FMN tic la cia cac
coenzyme gilt vai trd quan trong trong cac enzyme tham gia vao cac phan Ung oxi hoa-khir
trong hau hét moi sinh vat (hinh 7.10). Riboflavin duoc tong hgp boi nhiéu vi sinh vat, gom
ca vi khuan, nAim men va nim soi. NAm Ashbya gossypii sinh ra mot lugng 16n vitamin nay
(t6i 7g/1) va do vay duoc str dung d6i v6i hau hét cac qué trinh san xuat nho vi sinh vat. Tuy
¢6 san luwong cao nhu vay, song gitta qué trinh san xuat nhd vi sinh vat va sy tong hop hoa hoc
lu6n ludn co su canh tranh kinh té 16n.

*TOM TAT CHUONG

Céc chat trao d6i bac mot 1a nhitng chat dugc tao thanh trong pha sinh
truong dau tién ciia VSV bao gdm cac chat: amino acid, nucleotit va cac axid amin...

Gidi thiéu cac nguyén li ctia sy téng hop thira, cac phuong phap tao ra thé tong hop
thira va phuong phap san xuit cac san phdm bac mot.

*Cau héi on tap chwong 7
1.Trinh bay:

a.Cac co ché diéu hoa hoat tinh va sy tong hop enzyme & cac ching hoang dai
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b.Nguyén tic cua su tong hop thira.
c.Tinh chat va vai tro ctia cac enzyme di 1ap thé trong diéu hoa hoat tinh enzyme.
d.Cac phuong phap tao cac thé dot bién téng hop thira
e. Nguyén tic ciia ky thuat penicillin
2. Lysine c6 thé duoc tao ra nho E. coli bang cach loai CO, tir mot acid amin chira 7
cacbon, acid amin nay co tén la:
a. guanine
b. proline
c. diaminopimelic acid
d. glutamic acid
e. a-ketoglutaric acid
3. San xuat cong nghiép glutamic acid sir dung cac loai thudc mot trong cac chi sau
day:
a. Corynebacterium
b. Pseudomonas
c. Escherichia
d. Acetobacter
e. Clostridium
4. Ezyme DAP decarboxylase chuyén hoa acid diaminopimelic thanh:
a. ethanol, b. acid acetic
c. glutamic acid; d. lactic acid ; e. lysine
5.Trong sy sinh tong hop thira glutamic acid, hdy néu vai trd ctia chu trinh
glyoxylate, biotin va cac dan xuat cua cac acid béo. O chung san Xuat, nhiing enzyme nao
hoat dong manh, enzyme nao thiéu hodc hoat dong rat yéu ?
6. Trong sy diéu hoa sinh tong hop cac nucleotide purine & Corynebacterium
glutamicum (tra 101 bang dtng hodc sai):
a.Cac thé dot bién tiét IMP manh 1a cac thé dot bién tro dudng vé adenine va
xanthine
b.Viéc tao ra cac thé dot bién thira GMP d& dang hon vi chi can mét bude tao sy sai
hong vé diéu hoa cua IMP- dehydrogenase la du.

* Tai liéu doc thém

1. Bién Van Minh (chu bién). 2006. Vi sinh vat hoc cong nghi¢p, NXBGD.

2. Nguyén Quang Hao, Vwong Trong Hao, Bién Vin Minh. 1998. Vi sinh hoc, cong
nghi¢p, NXBGD, Ha Noi.

3. Pham Thanh Ho6. 2005. Nhép mon cong ngh¢ sinh hoc, NXBGD.

* Tai liéu tham khao
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1. Kiéu Hitu Anh. 1999. Vi sinh vat hoc cong nghiép, NXBKHKT.

2. http://vietsciences.net va http://vietsciences.free.fr

3. http://wikipeda

* Gidi thich thuat ngir

Amino acid hay acid amin la mot phan tir chira ca nhom amin va cacbonxylic acid.
IMG va GMP: 5’- inosine va 5’-guanylate

Vitamin, hay sinh t6, 1a phan tir hitu co can thiét & lugng rat nho cho hoat dong
chuyén hod binh thuong cia co thé sinh vat. C6 nhi€u loai vitamin va ching khéac nhau vé ban

chat hoa hoc 1n tac dung sinh ly.

Cac loai vitamin:
Vitamin A, B1, B2, B3, B5, B6, B7, B9, B12, C, D1, D2, D3, D4, D5, E, K
Vitamin A, D, E, K hoa tan trong chét béo

Vitamin B, C hoa tan trong nudc.


http://vietsciences.net/
http://vietsciences.free.fr/
http://wikipeda/
http://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
http://vi.wikipedia.org/wiki/Amin
http://vi.wikipedia.org/w/index.php?title=Ax%C3%ADt_cacbonxylic&action=edit
http://vi.wikipedia.org/w/index.php?title=H%E1%BB%AFu_c%C6%A1&action=edit
http://vi.wikipedia.org/w/index.php?title=Chuy%E1%BB%83n_ho%C3%A1&action=edit
http://vi.wikipedia.org/wiki/Sinh_v%E1%BA%ADt
http://vi.wikipedia.org/wiki/Ho%C3%A1_h%E1%BB%8Dc
http://vi.wikipedia.org/wiki/Sinh_l%C3%BD

118

Chwong 8
CAC CHAT TRAO POI BAC HAI

I. CAC CHAT KHANG SINH

Hién da biét trén 8000 chit khang sinh va mdi ndm c6 khoang vai trim chdt khdng
sinh méi duoc phat hién. Trong tuong lai chic chin con c6 nhiéu chit khang sinh khac nira
cling s€ dugc tim ra vi da s6 céc vi sinh vat c6 kha nang tao thanh chét khéng sinh da dugc
nghién ciru cho t6i nay déu chi thude vé cac chi Streptomyces va Bacillus

1. Cac cong doan sin xuit thwong mai

Trong nhitng ndm gan day, cic k¥ thuat ciia cong nghé di truyén da cai thién dang ké
cac quy trinh tim kiém cac chung cho san lugng cao. Ky thuat khuéch dai gen cho phép dua
céc ban sao bo sung ctia cac gen mong mudn vao mot té bao nhd mot vecto nhu plasmit. Viée
cai thién cac qua trinh diéu khién ciing cho phép lam ting san luong. Tuy nhién, kho khin cua
viée sir dung cac quy trinh di truyén dé lam ting san lugng 13 & chd cac con duong sinh tong
hop da s6 cac chat khang sinh thuong bao gém rat nhiéu budc vai rat nhiéu gen va khong rd
gen nao can dugc cai bién dé nang cao san lugng. Do vay, nhimng nghién ciru co ban c¢é y
nghia rit quan trong.

Trong nhiéu truong hop, dé ting su tong hop mot chat khang sinh nao do, viéc img
dung cac két qua nghién ctru trao d6i chat co ban mang lai nhiéu loi ich 16n hon so vdi cac
chuong trinh gdy dot bién va tuyén chon mo mam.

2. Cac nhém chét khang sinh chii yéu dung trong diéu tri cho con nguoi

Biang 8.1: Phuwong phap diéu tri hiéu qua nhit bing chat khang sinh

Bénh nhiém | Téac nhan giy bénh Phuong phép trj liéu hiéu qua nhat
tring

Viém phoi cong | Streptococcus pneumoniae cephalosporin phd rong thé hé 4, macrolide
ddng hodc fluoroquinolone

Viém phdi bénh | Vi khuin Gram am hodc tu | cephalosporin phd rong thé hé 4, imipenem

vién cau va aminoglycozide, vancomycin

Viém mang ndo | S. pneumoniae hoic | cephalosporin phd réng + vancomycin +
Neisseria meningitidis rifampin

Hoi chimg | Tryc khuan Gram am, song | cephalosporin  +  aminoglycoside  +

nhiém triing ca cau khuan Gram duong vancomycin

Nhiém trung | Vi khudn Gram a4m nhu E. | sulfametoxazol + trimetroprim,

duong niéu coli fluoroquinolone, fosfomycin

Lao Mycobacterium tuberculosis | isoniazid + rifampin + pirizinaid +

etambutol
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3. Pich tic dung ciia cic chat khang sinh ¢ vi khuin

‘-—lUc ché ting hop protein I

[I:l'cch"térg}wp thank te bao

N 7
Thénh L wp;wml ‘
¢ ché tong o — "o A X
Marg sinh chét *\W }«fw’ £~ Mang sinh chat
p =y Mang ngodi

Gram duomg + Gram ém Ving chu chat

Hinh 8.1.- Bén dich tic dung chii yéu ciia cac chit khang sinh 1én vi khuin
4. Cac chit khang sinh B-lactam : penicillin va cephalosporin

4.1. Cac logi penicillin

CKS Loai san sinh quan trong
Ciu triic ¢o 5§
|(|:’ H Penicillium chrysogenum
R—C—N : Cédc penicillin | Aspersitlns nidulans
H P Cephalosporium acremonium
00H Streptomyces clavuligerus

]

I HR
R Cephalosporiunt acremoniun
i Cephalospotin Novurdiu luctandurany
~ A
CH,R Streptomyces clavnligerus
COOH
R 2 ; 3
Céc acids
. Strepfomyces clavuligerus
N R clavulanic I £

R v
R Tienamycin Strepromyces cattieya
Acid olivanic Streptomyces olivaceus
N COOH | Epithienamycin | Streptomyces Sflavogriseus

L =
N}>(© o dims Nocardia uniformi:v
subsp. fsuyamanesis

COOH

(o] Gluconobacter sp.
T Chromobacterium violaceum
B Agrobacterium radiobucter
N Céc monolactam | Psendomonus ucidophilu
SOz;H Flexibucter sp.

- Avetobucter sp.

Hinh 8.2. Céu triic co s¢' ciia mdt s loai chat khang sinh B-lactam gip trong tw nhién
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Hoat tinh sinh hoc Nong d6 trc ché téi thiéu (MIC) ctia mot penicillin nao d6 cé thé
duoc coi nhu mét dai luong dé do kha ning tham nhap vao mang ngoai té bao, kha ning dé
khéng véi su tn cong cua céc lactamase néu chung c6 mat, va tha ba, kha nang tc ché ctia n6
d6i voi cac enzim tham gia vao sy tong hop thanh té bao. Penicillin G chi ra kha ning chéng
lai manh cac vi khudn Gram duong trir cac chung san sinh penicillinase. Khang sinh nay ¢
hoat tinh yéu hodc khong c6 hoat tinh chéng lai cac vi khuén thudc ho Enterobacteriaceae va
cac chung Pseudomonas.

Tén

CHz— —H Eenzylpenicilin

3
Q — 0y Mlethyoilin
CH3

?H— —H Ampicilin
CH—
iF J] (J:‘OZH —H Ticarcihin

'ilj =0 —H Piperacilin

R C
Hinh 8.3. Cic penicillin ban tong hop

Sinh tong hop

Penicillin 14 cac din xuat cta 3 acid amin, acid L-a-aminoadipic, L-cysteine va L-
valine. Trudc hét, mot peptit (L)-o-aminoadipoyl-L-cisteinyl dugc tao thanh, chit nay, sau
khi dugc bd sung L-valine va dugc epime hoa s& trd thanh tripeptide L-o-aminodipyl-L-
cysteine-D-valine, tirc 1 co chit cia penicillin synthase. Trong 1én men kiéu 1, isopenicillin
N duoc tao thanh bang cach nhu vay sé& bj loai axyl dé tao thanh nhan 6-APA néu khong cd
mit mot tién chit chudi bén. Tuy nhién, néu c6 mit phenylacetyl-CoA thi nhan 6-APA sé&
dugc acyl hoa dé tao thanh penicillin G.

Trong kiéu 1én men 2, chudi bén L-a-aminoadipyl ctia isopenicillin N dugc epime
hoa dé tao thanh chudi bén D-a-aminoadipyl ctia penicillin N.
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Hinh 8.4. Quy trinh sin xuét penicillin

4.2. Cephalosporin va cdc chdt khang sinh f-lactam khéac

Cephalosporin 1a cac chat khang sinh B-lactam chtra mot vong dihydrothiazin thay
vao hé théng vong thiazolidin. Cephalosporin lan dau tién dugc tim thdy & Cephalosporium
acremonium song hang loat cac nim khac ciing san sinh chat khang sinh nay. Hon nita nhiéu
cephalosporin ban tong hop di duoc san xuat. Gia tri cta cac cephalosporin khong nhitng
nam & chd chung cé tinh doc thip ma con vi chung 13 nhiing chat khang sinh c6 pho rong.

Qua trinh sang loc quy mé 16n nhdm tim ra cac chat khang sinh B-lactam méi da din
dén viéc phat trién cac hop chit mdi ma cdu tric cia nd khac voi ca penicillin 1an
cephalosporin. D6 1a cac chat khang sinh nocardicin, acid clavulanic, va thianemycin. Acid
clavulanic 1a mot chat khang sinh dugc chi y ddc biét bdi vi, mac du n6é khong c6 hi¢u qua
nhu mot chat khang sinh song né lai kim ham hoat tinh cta cac p-lactamase. Cac enzyme nay
do mét s6 vi khuan tao thanh, ching pha huy cac chat khang sinh B-lactam lam cho ching tré
nén vo hi¢u khi dugc dung dé chira mot bénh nao do. Do vay, khi dugc su dung to hop cung
véi cac penicillin va cephalosporin man cam véi B-lactamase, acid clavulanic s& 1am ting rd
rét hoat tinh cta cac chat khang sinh nay.

5. Cac chat khang sinh do cdc sinh vt nhin so sinh ra

Nhiéu chat khéang sinh hoat dong manh chéng lai cac sinh vat nhan so cling lai dugc
sinh ra boi chinh cic sinh vat nhan so. Thudc vé nhém nay c6 cac aminoglycoside, cac
macrolide, cac tetracyclin va nhiéu loai khac. Trong sé chiing, nhiéu chat khang sinh c6 cong
dung y hoc chii chét va vi vay viéc san xuét chiing giit vai trd quan trong trong cong nghiép
duoc.

5.1. Cdc chat khdng sinh aminoglycoside

Aminoglycoside 13 nhitng chét khang sinh chira cac dudng amin nbi v6i cac duong
amin khac boi cac lién két glycoside. Nhiéu chat khang sinh ¢6 cong dung diéu trj cao thudc
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vé cac aminoglicozit, d6 1a streptomycin va cac chat ho hang, kanamycin, gentamycin va
neomycin. Chung duoc st dung trong thuc tién y hoc trude hét dé chdng lai cac vi khuan
Gram 4m. Streptomycin ciing dugc sir dung rong rai dé didu tri bénh lao.

bung vé mat lich st, viée phat hién ra gié tri cua streptomycin dbi véi bénh lao 1a
mot budce tién quan trong trong y hoc béi vi d6 1a chit khang sinh dau tién tim thiy c6 kha
ning khéng ché bénh nhidm trung dang so nay. Tuy nhién, khong c6 chéat khang sinh
aminoglycoside nao dugc su dung rong rai nhu trudc day ching tirng dugc st dung.
Streptomycin da bi thay thé boi mot s6 hoa chit tong hop mot mat vi streptomycin gdy nén
mdt sd hiéu ung phu nghiém trong, mat khac ngay cang co nhiéu vi khuan dé khang voi chét
khang sinh nay. Viéc sir dung céc chat khang sinh aminoglicozit dé chéng lai cac bénh nhiém
khuan Gram 4m d tré nén it co ¥ nghia hon ké tir khi xuét hién cac penicillin ban tong hop va
cac tetracyclin. Ngay nay cac chat khang sinh aminoglicozit duoc coi 13 cac chat khang sinh
du trix, chi dugc sir dung khi cac chat khang sinh khac khéng mang lai hiéu qua.

5.2. Cdc chdt khdng sinh macrolide

Quy trinh sin xuit chlotetracyclin nhu sau:

Nguyén liéu cay (bao tir trén thach nghiéng hoic trong dét vo tring)

'

cao thit 2%; asparagin 0,05%; glucose 1%,

Dia thach KH,P0,0,5%; thach 1,3%
Dung bao tir
' dé cay
’ A 204" 0/ 0,
Binh lic cao ngb 2%; saccharose 3%; CaCO; 0,5%
‘ 24 gioy
Tién 1én men giéng nhu binh lac

' 5% nguyén liéu ciy

A ) duong kinh 1%; cao ngo6 1%;
Léngnen chinh (NH,),HPO, 0,2%; CaCO; 0,1%;
MgSQ,4,ZnS0O,; CuSOy4; MnCl,

-100
2 11(.)/) < HiC_ CHs
nguyén li€u cay Rs R,Rs RyH N
OH
. YU YT oH ©0
Tinh khiét phan dich trong —_— OH H NH,

sau khi da loai té bao
(R]_ =H; R2 = CH3, R3 =OH; R4 = CI)

Hinh 8.5. Quy trinh sin xuét chlotetracyclin
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Cac chat khang sinh macrolide chtra cic vong dai lacton nbi v6i cac thanh phan
duong Nhitng su thay doi trong cdu tric cua ca hai thanh phan vong lacton va duong di lam
xuat hién nhiéu loai khang sinh macrolide. Chat khang sinh macrolide biét rd nhét 1a
erythromycin, con cac macrolide khac la oleandomixin, spiramixin va tyloxin.

Ciing giéng nhu trong san xuét penicillin, cao ngd duoc st dung trong san xuét
chlotetracyclin & quy md lon, song nguoi ta tranh dung glucose vi glucose gay nén hién tugng
kiém ché di hoa. Ngudn cacbon t6t nhat nén ding ¢ day 1a saccharose.

II. CAC POC TO NAM(mycotoxin)

Mycotoxin 1 mot thuat ngit chung ding dé miéu ta cac doc té duoc tao thanh trong
qua trinh sinh trudng ctia nAm mdc. Poc té ndm 1 mot van dé khong con méi mé va viée ngd
doc boi thue pham va thire an gia stic bi nhiém ndm mébc da dugc biét dén tir nhiéu thé ky nay,
song viéc phat hién ra aflatoxin B; (AFB;) nhu 1a mot trong nhimg nhéan t6 gay ung thu c6
hiéu luc cao nhat gip trong tu nhién vao dau nhirng nim 60 di thiic ddy manh mé cac nghién
ctru trén Iinh vuc nay.

Méi nguy hiém do cac doc t6 nim va cic bénh do chung gy ra trong mot thoi gian
dai khong dugc danh gia dung muc, d6 1a nguyén nhan tai sao chung dugc ménh danh 1a "cac
bénh bi lang quén" . Tinh trang nay da thay ddi dot ngot ké tir khi nguoi ta phat hién ra hién
tuong nhiém doc hang loat d6i v6i ga tiy & cac trang trai mién Nam va .mién Péng nudc Anh
do lac dung 1am thirc dn bi nhiém mdc gay ra.

Thirc n chira lac bi nhiém Aspergillus flavus, nAm nay sinh ra cac aflatoxin rat doc
(ké ca voi nguoi) va gy nén bénh ung thu gan. Tir d6 cic nghién cuu manh mé thudc nhiéu
linh vuc c6 lién quan dd phat hién ra cac doc t6 ndm khac nira ciing gdy nén nhirng bénh rét
nguy hiém.

s

NH

e

NE R
b

AflatoxinB;(Aspergillus flavus)  Roquefortin (P. roqueforti)
LDso(dudng miéng, chudt cong) LDso(trong mang bung, chudt nhit)

7,2mg/kg 10-20 mg/kg
i
OEt
AS«O; - -
Asen 02 N‘QD PH"*D Et
L Dsy(durdng miéng, chudt cong) 15mg/kg ; LDsy(duong miéng, chudt cong)
4-13mg/kg

Hinh 8.6. Ciu tric ciia hailoai doc t6 nAm dién hinh Aflatoxin B, va roquefortin
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1. Tinh hinh nghién ciru vé doc t6 nim

Cho dén gitra nhitng ndm 1980 ngudi ta da biét t6i trén 300 doc t6 nAm, ching c6 thé
xép thanh 25 kiéu cdu trac va do khoang 350 loai nAim khac nhau tao thanh. Hinh 8.6. trinh
bay hai loai doc té ndm dién hinh, aflatoxin B, va roquefortin. Do doc cua hai loai chit doc
ndi tiéng 13 asen va paration ciing duoc néu ra dé tién so sanh.

Penicillium roqueforti, nAm soi san sinh roquefortin, thuong dugc sir dung dé chuin
bi nhiéu loai phomage mau lam. Ciing may 1a ham luong roquefortin c¢é trong phomat mau
lam thong thudng rat thip (< 7ppm) cho nén lidu lwong gay chét ddi véi ngudi truong thanh
chi dat dugc sau khi da an 200 kg loai phomage nay.

Roguefortin
Hz& .(;|.|3 MT.J 1442 D0

W)\/D

Hinh 8.7. N4im sei Penicillium roqueforti, san sinh déc té roquefortin

Co thé tim théy tlr cac loai nAm soi gdp trong thuc phém ciia nguoi cac doc td nAm
mang trén 20 loai hoat tinh khac nhau, chung thuong xuyén de doa tinh mang con nguoi va
nhiéu trong s chiing giy nén bénh ung thu. Theo tinh todn cua T6 chire Qubc té vé Ung thu
thi 80% céc bénh ung thu 1a do cac yéu t6 moi truong giy ra, trong s6 d6 doc t6 ndm c6 mot
vai tro quan trong. Con nguodi bi de doa bdi cac doc t6 nidm theo hai cach. Thir nhét, con
nguoi tiéu thu tryc tiép cac nguyén liéu bi nhiém nim sinh doc t6. Thir hai, thong qua thit, sira
va trimg cua cac dong vat an phai thirc an bi nhiém cac khuén lac ndm, con nguoi hép thu doc
t6 ndm co trong céc thuc phém nay, ddc biét 1a trong gan va than dong vat 1a nhitng noi doc td
nam duoc tich lily. Gay xuét huyét, nhidm trung, giam hdng cAu, teo tiy séng, kim him tong hop
protein

Hinh 8.8. Bénh nim cya: ddc té va phwong thire tic dung
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[A]Ecgotamin LDso(IV, chuot nhét) 62mg/kg, co mach ngoai vi,
hoai thu va hoai tir chan tay

[B] Acid secalonic A LDsg(IV, chudt nhit) < 50mg/kg, hoai tir gan.

OH

A
%)
%)
yrt

\DAC

OAc

Hinh 8.9. Pdc t6 T-2 (Fuarium culmorum)

o
1 u"JL" i{?
= "”’ﬁ‘x ,-DH l I[ ,::'
f{" T /
0 0/ I
o O—CH L " OCH,
3
Aflatoxin B4

fAspergiflus Havos)
Aflatoxin M,

(Stra cua cac dong vat ma

thirc dn cta chiing c6 chira Aflatoxin By)

Hinh 8.10. Bénh do aflatoxin & nguoi

HO
]| o

o

-,
",
o
‘

I%E H

Hinh 8.11. Citreoviridin
(P. citreoviride, A. terreus) gay kho thd, budn nén, nén mira ngimg tho,
kim ham tong hop ATP & ti thé

CH

2. Céu triic, hoat tinh sinh hoc va cac bénh do ddc té nAim gay ra

La loai san phém béc hai dién hinh gap trong tu nhién, cac doc t6 nAm ton tai dudi rat nhiéu
dang cu trac va c¢6 dic tinh hoa hoc da dang. Chang han monoliformin do Fusarium moniliforme
sinh ra ¢6 cau trac don gian, rat dé tan trong nudc va c6 doc tinh cao, con penitrem A do Penicillium
crustosum sinh ra gy nén bénh run thi lai c6 ciu tric rat phic tap va ky nudc.

Bénh nam cua
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Viéc lam sang to cAu tric cla cac doc td nAm duogc bat dau véi tac nhan gay bénh
nam cyua, mot bénh do doc tb nAm gay ra da duoc biét tir thoi ky rit xa xua. Bénh nay do mot
loai nam soi, Claviceps purpurea gip trén cac bong lua giy ra, & d6 chung tao thanh cic phan
xo cing thuong duoc goi 1a cua ga. Bing cach do, chung thAm nhép vao cic ngii coc ding
1am banh mi va giy nén cac dich ngd doc gip & Chau Au tir thoi Trung cd. Cac nghién ctru
héa hoc trong vong trén 100 nim gan day di lam sang t6 duoc hai nhom doc t6 nim - do 1a
cac alcaloid ctia ndm cua ga (ergotamin) va cac ergocrom (acid secalonic)

Hinh 8.12. Nam s¢i, Claviceps purpurea gip trén cac bong lua

Bénh mat bach cau do nhiém doc thirc an (ATA)

Pay 1a mot bénh nghiém trong khac do doc t6 nim giy ra, nguyén nhan la do mot
loai nAm sgi moc trén ngil cde. Bénh nay dugc dac trung boi sy pha huy dan dan hé théng tao
mau chiu trach nhiém ddi voi sy tao thanh cac tiéu thé hong cau va bach ciu. ATA bit dau
bang sy pha huy da, xuat huyét, viém, va nhiém trung. Trong cac giai doan cudi, tuy song bi
teo di va lugng hong ciu va bach cau bi giam manh. Ty 18 tir vong do bénh nay gy ra c6 thé
1én t6i 60%. Bénh nay duoc xac dinh 13 mot bénh do doc tb ndm gay ra nhd cac nghién ciru vé
vu dich n6 ra ndm 1944 & Uran thuéc mién Nam nudc Nga trai rong trong mot ving dai trén
500 km. Thuc phdm di bi nhiém céc loai Fusarium sinh doc t6, bon nay téng hop loai doc tb
nam "kiéu T2"

Bénh do cac aflatoxin

Pay 1a bénh dich tht ba c6 nguyén nhan tir doc té ndm dugc nhan ra sau bénh nim
cuya v ATA va la bénh nguy hiém nhit. Ngay sau khi cac aflatoxin cua loai ndm soi
Aspergillus flavus dugc xac dinh 1a nguyén nhan cta "bénh X ¢ ga tay", hang loat nghién clru
dd dugce tién hanh nham xac dinh xem cac loai doc t6 nAm hoat luc cao nay cO gay nén cac
bénh nhiém doc ¢ ngudi hay khong. Diéu nay doi hoi mot chwong trinh sang loc toan dién va
phirc tap. Ching han, sy hip thu aflatoxin da dugc xac dinh bang cach phan tich mét s lugng
16n cac mau thuc phém thu thap tur thi truong va cac gia dinh. Tu do6 da thiét 1ap dugc mot
mdi twong quan mang tinh thong ké quan trong vé ty 1& mac bénh ung thu gan va viéc hap thu
aflatoxin.

Nguy co tiém tang cua cac aflatoxin ddi véi stc khoe con ngudi dd dan dén viée hinh
thanh nhiéu chuong trinh c¢6 quy méd quéc té nham giam sat su c6 mat cua doc td nay trong
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cac loai luong thuc & hau hét cac nudce trén thé gisi. Liu lwong cho phép dbi véi aflatoxin
tong sd nam vao khoang tir 0 dén 50 phan ty (ppb). Pa sb cac nudc diéu chinh ¢ mirc 20 ppb.
Riéng ddi voi AFM; , lidu lugng cho phép nam giita 0 va 0,5 ppb va do vay, thirc dn cho bo
sita ciing phai dugc diéu chinh sao cho ham lugng aflatoxin tong s6 thip hon cac loai thirc dn

khac.

Hinh 8.13. Nam soi Aspergillus flavus sinh djc té aflatoxin

Bénh " beriberi tim"

Loai bénh ddc tb ndm thir tu 1a do doc td cua loai nAm Penicillium citreoviride moc
trén lua thudc vung Poéng 4, polyen lacton citreoviridin gay ra. Bénh nay c6 tén la "beriberi
tim" vi triéu chimg ctia né giébng nhu bénh beriberi xuét hién khi thiéu vitamin By,

3. Sinh tong hop

Cac vién gach cau truc co ban

. WCOEH
"1\/\@—@

Polyketid Tsopentenyl prophosphate

- | CO.H

= l N NH, khong chifa duémg !
H

Tryptophan

Hinh 8.14. Céc vién gach céu triic quan trong nhét trong sinh tong hop ddc t6 nAm.
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[4]

Hinh 8.15. Céu tric ciia moniliformin (Fusarium moniliforme) [A]
va penitrem (Penicillium crustosum) [B]

Hinh 8.16. Khuan lac Fusarium moniliforme trén hgp Petri (trii) va co quan
sinh san nAm Penicillium crustosum (phai)

Sinh tong hop moniliformin

Moniliformin duoc tao thanh bai cac lodi ndm thudc chi Fusarium rat thuong gip
trén cac thirc an chira ngd nhu F. avenaceum. F. subglutinans, va F. proliferatum

NaO

Hinh 8.17. 1. Cong thirc héa hoc ciia Moniliformin;

2. Fusarium avenaceum cac bao tir mang day (macroconidia)
3. Fusarium proliferatum cac bao tir va khuén ti

Cho dén gin day ngudi ta van cho ring tetraketit 13 thanh vién dau tién cua loat san
phém tu nhién duoc tao thanh tir sy vong hoda cac poliketid. Tuy nhién, nhiing thuc nghiém
danh d4u méi ddy da cho thdy mot diketit ciing co6 thé tac dung nhu mot tién chit trong sinh
tong hop mot doc t6 ndm rat don gian vé mit cau trac 13 moniliformin (hinh 8.18).
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2CH;—COH

Gibberellu
0.18% Sujikiroi 0,040%

HzC\n/\ooZH — )ﬂ* m

n=0

o OH <— OH
Ol HO-
HOC
Hinh 8.18. Cac con dwdng sinh tong hop moniliformin
*TOM TAT CHUONG
Céc chat trao doi bac hai 1a mot chat dugc tao thanh gan vao lac két thic cua pha
sinh truong, thuong 13 vao gan chinh pha can bang. Mot trong cac dic diém dic trung ctia cac
chat trao d6i bac hai 1a cac enzyme tham gia vao sy tao thanh ching dugc diéu hoa mot cach
ddc 1ap véi cac enzyme cia trao d6i chat bic mot.
Céac nguyén i chung va phuong phap san xuat mot sé san pham béc hai :
chat khang sinh, doc t6 nam.
Cau héi on tap chuwong 8
1. Hinh sau trinh bay cau tric ctia mot chat khang sinh thudc ho p-lactam

O -CH: S

COOH

a. Tén cua chat khang sinh nay la gi, do vi sinh vat nao sinh ra ? V& mit ciu tric, nd
gidng va khac céc penicillin & chd nao ?

b. Dich tin cong ciia cac chat khang sinh thudc ho B-lactam 1a gi ? N6 khac véi dich
tan cong cua cic aminoglycoside (nhu streptomycin), cadc macrolide (nhu rifamycin,
erythromycin) hay cac tetracyclin & chd nao ?

c. Trinh bay co ché tac dung ctia cac chat khang sinh thudc ho B-lactam; co ché nay
gidng va khac voi co ché tac dung cta vancomycin & chd nao ?

d. Phan biét chit khang sinh voi sulfa. Sulfa tan cong 1én dau ? Cac quinolone 1a gi
va tan cong 1én dau ?



130

e. Viéc thay ddi cac chudi bén (gbc R) ciia cephalosporin cé thé tao cho chat khang
sinh nay nhitng tinh chit mé&i nao ? Cephalosporin thé hé 3 khac v6i Cephalosporin thé hé 1
& dac diém quan trong nao ?

2. Phéan biét penicillin ban tong hop vdi penicillin ty nhién va penicillin sinh tong
hop. Céc

penicillin ban téng hop c6 nhitng wu thé gi néu dem so sanh vdi cac penicillin ty
nhién ?

3. Ban vira tim ra duoc mot chat khang sinh méi, nhung chua biét chic chin d6 l1a
mot chat (rc khudn, mot chat diét khudn va chét tiéu khuén.

a. Phan biét chat (rc khuan, chét diét khuin va chét tiéu khuan.

b. Lam thé nao dé xac dinh chat vira tim ra 1a chat trc khuan, di¢t khuan hay tiéu khuan

4. Mycotoxin la ngoai dc to hay ndi doc t6 2
a. Cho vi du vé ngoai doc td va ndi doc to.
b. Néu nhiing diém khac biét chinh gitta ngoai dc td va noi doc td & vi
khuén (quan h¢ té bao-doc td, ngué)n géc, ban cit hoa hoc, tinh bén nhiét, tinh doc, tinh khéng
nguyén, kha nang chuyén thanh giai doc td).

* Tai liéu doc thém
1. Bién Van Minh (chu bién). 2006. Vi sinh vat hoc cong nghi¢p, NXBGD.
2. Nguyén Quang Hao, Vuong Trong Hao, Bién Vin Minh. 1998. Vi sinh hoc, cong
nghiép, NXBGD, Ha Noi.
* Tai liéu tham khao
1. Kiéu Hitu Anh. 1999. Vi sinh vat hoc cong nghi¢p, NXBKHKT.
2. Nguyén Lan Diing, Nguyén Dinh Quyén, Pham Van Ty. Vi sinh vat hoc, 1997,
NXBGD.
3. http://vietsciences.net va http://vietsciences.free.fr
4. http://wikipeda
5. http://wikibooks
* Gidi thich thuat ngir

Chit khang sinh:13 nhiing chat c6 ngudn gdc thién nhién va cac san pham cai bién
chung bang con dudng hoa hoc ¢ kha ning tiéu diét hodc e ché chon loc su phat trién cua vi
sinh vét hay té bao ctia VSV ¢ ngay nong do thap (10-3- 10_2 microgam/ml).

MIC : Nong d6 tre ché t6i thiéu (MIC)

Mycotoxin la mdt thuat nglr chung dung dé miéu ta cac doc td duge tao thanh trong
qué trinh sinh truéng ciia nAm méc.


http://vietsciences.net/
http://vietsciences.free.fr/
http://wikipeda/
http://wikibooks/
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Chwong 9: CAC SAN PHAM CHUYEN HOA SINH HOC

Mot trong nhirng phat hién c6 y nghia quan trong cta vi sinh vat hoc cong nghiép la
viéc nhan thic dugc réng vi sinh vét c6 thé duoc st dung dé thuc hién cac phan tng hod hoc
dac biét vuot ra ngoai kha nang ctia hoa hoc hitu co.

Qua trinh str dung vi sinh vat cho muc dich nay c6 tén 1a su chuyén hoa sinh hoc, NG
bao gdm sy sinh trudng cia vi sinh vat trong nhimg ndi 1én men 16n theo sau 14 sy bd sung
hoé chét can duoc chuyén hoé tai mot thoi diém thich hop. Tiép tuc 1én men thém mot thoi
gian nita d¢ vi sinh vat tac dong 1én hoa chat rdi tach chiét dich 1én men, va cudi cing san
pham mong mudn dugc tinh khiét.

Mic du vé ngnyén 1y chuyén hoa sinh hoc ¢ thé duoc st dung cho nhiéu qué trinh
khéc nhau song trong thuc té n6 chi duogc ung dung dé san xudt mot s6 hormone nhat dinh.

|. SU CHUYEN HOA CAC STEROID

Viéc sir dung vi sinh vat dé thyc hién nhiing sy chuyén ho4 steroid c6 ¥ nghia rat 1on
trong cong nghiép dugc pham. Steroid hormones diéu chinh nhiing trang thdi trao doi chat
khac nhau & dong vat ké ca & nguoi. Mot trong nhitng hormone dé, cortisone, ¢6 tac dung lam
giam con dau c6 lién quan dén bénh viém khop. Cac dan xuat cortisone khac 1am diu cac triéu
chirng lién quan dén cac bénh di ung hodc viém.

Nhiéu loai steroid hormones diéu chinh hoat dong gi6i tinh & ngudi trong d6 mot sb
da duoc san xuét thanh dang thudce uéng dé tranh thu thai. Céc dic tinh sinh 1y cia mot steroid
phu thudc vao ban chat va vi tri chinh xac ciia cac thanh phan hoa hoc nam trén ciu tric vong
cuia steroid gdc.

Mot trong nhitng diéu phuc tap chi yéu gip trong ho tong hop cortisone 1a viéc phai
dua mot nguyén tir oxygen vao mot vi tri trong cau truc steroid 4 vong dugc goi 1a vi tri 11;
day 1a budc quyét dinh trong viéc tao nén hoat tinh sinh 1y ctia phan tu.

Nhiéu vi sinh vat c¢6 kha ning thuc hién cac phan g chuyén hoa steroid. Tuy nhién
didu quan trong 1 chung c6 thé tién hanh phan tng véi tc do chuyén hoé cao, hiéu suat 16n
va khong tao thanh san pham phuy hay khong. Do yéu cau nay ma sé ching c6 thé sir dung cho
cong nghiép bi thu hep lai rat nhidu. Dé hydroxyl hoa nguoi ta sir dung xa khudn va ndm (dic
biét la Fusarium va céc loai Curvularia).

DT )

LR E g

Curvularia lunata Penicillium chrysogenum

Hinh 9.1. Mot s6 loai vi nAm chuyén héa steroid
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Hinh 9.2. San xuit steroid bing cac bién phap hoa hoc két hgp véi su chuyén hoa vi

sinh vat
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CHy
Acid Deoxycolic Cortisone

Hinh 9.3. Coctisone dwgc tdng hop tir deoxycolic acide
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(I:Ha
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A Progesterone 11-o-hydroxyprogesterone
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=0 C=0
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hoic Curvularia lunato
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Hinh 9.4. Su san xuit 11 a-hydroxyprogesterone va hydrocortisone

Pé hydroxyl hoa vi tri 11-o ctia progesterone, thay cho hé soi ndm ngudi ta ding bao
ttr tran cua Aspergillus olivaceus. Viéc hydro hoa dugc tién hanh véi cac loai Saccharomyces,
Streptomyces va Rhizopus.

Dé loai hydro ngudi ta ding cac vi khuan nhu Corynebacterium va nam (Fusarium,
Calonectria, Cylindrocarpon) con dé cit vong co thé dung Penicillium chrysogenum hay
Pseudomonas testosteroni chira mot steroidizomerase dac hiéu.

II. SU TAO THANH PHENYL-ACETYLCACBINOL, TIEN CHAT
CUA EPHEDRIN

Ephedrin 1a mot alcaloit c¢6 trong cdy Ephedra vulgaris. Giéng nhu adrenalin, n6 co
tac dung 1am ting huyét ap va duoc dung lam thudc dé diéu trj cac bénh suy nhuoc tuan hoan,
hen, viém phé quan v.v. .. C4u tao hoa hoc ctia nd nhu sau :

NH - CH,
I
C¢H;—CH — CH— CH;
|
OH

Téch chat nay tu thuc vat 1a mdt cong vige tdn kém. Hoa téng hop no cling khoé thuc
hién bai vi do hai nguyén tir C khong ddi ximg cta phan tir ma xuat hién bén dong phan lap
thé trong d6 chi c¢6 dang L 13 ¢6 dugc tinh.

Nho Saccharomyces cerevisiae ma benzaldehyde co thé dugc chuyén hoa thanh
phenyl-axetylcacbinol, tién chit cua ephedrin, v&i hiéu suat 50-60% khi dugc bd sung vao
moi truong chira mat né)ng d6 té bao 12 0,8- 1% .

Trong san pham chuyén hoa nay, nhém hydroxyl nim & cing vi tri nhu trong L-
ephedrin. Trong phan tng nay, cic té bao ndm men gin "acetaldehyde hoat dong" dugc tao
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thanh trong su dudng phan vao benzaldehyde vira bé sung vao méi truong (phan Gng

cacboligase):
0
[l

C¢Hs—CHO + CHy— CHO —— f—'ﬁHsfl.‘H— C — CH;
OH

Benzaldehyde "Acetaldehyde hoat dong" L-phenyl-acetylcachinol

Sau dé phenyl-acetylcacbinol dugc chuyén thanh L-ephedrin bing con dudng hoa
hoc nhd mot sy két hop hydro amin hoa.

III. SAN PHAM TU VI KHUAN ACETIC

Trong su oxygen hod ethanol thanh acid acetic, chuyén hoa thuc chat 1a mot sy sir
dung co chat. ¢ ddy, NADPH; xuat hién dugc chuyén qua chudi ho hip dé thu nhan ning
luong, song co chat khong bi phan giai hoan toan do vay qua trinh ciing con duoc goi 13 su
oxygen hoa khong hoan toan. Loai chuyén hoa ndy c6 thé trai qua nhiéu budc.

Céc dai dién cua vi khuan acetic (Acetobacter, Gluconobacter) oxygen hoé khong
chi ethanol ma ca mot phd rong cac rugu bac mdt va rugu bac hai cling nhu cac polyol.

Céc loai vi khuan ma san pham cua chiing duoc giit lai duoc goi 1a cac loai oxygen
hoa thap (suboxygendant). Thudc vé nhém nay cé vi khuan acetic dung trong cong nghiép 1a
Acetobacter suboxygendans. Cac loai chi tich luy acid acetic tam thoi sau d6 lai oxygen hoa
tiép duoc xép vao nhom oxygen hoa cao (peroxygendant), ching han Acetobacter
peroxygendans, Acetobacter pasteurianum). Giita hai nhém nay c6 cac dang chuyén tiép.

* San xuit dam in

Quéa trinh 1én men duoc tién hanh nho céc chung chon loc cua Acetobacter
suboxygendans trong mot dich dinh dudng chira glucose véi 10-12% ethanol. Ethanol gan
nhu duoc chuyén toan bd thanh acid acetic. Néng dd acid acetic cao nhat da dat duoc 1a 13%.
Qua trinh dién ra & 28-30°C va kéo dai khoang 48 gio. Trong phuong phép cb dién Orléans,
su 1én men kéo dai t6i 5 tuan 18. Trong cac phuong phap hién dai véi nong d6 ruou hoic acid
acetic cao 1a 12%, thi mot sy ngimg thong khi tir 10 dén 20 gidy s& 1am chét t6i mot phan ba
s6 vi khuan. & nhitng ndng do co chat thap hon, su phu thudc vao oxygen khong dén ndi khat
khe t&1 nhu vay.

Ngay nay cac vi khuan acetic mé&i phan 1ap duoc xép vao hai chi chinh, Acetobacter,
Gluconobacter. Cac loai cua Acetobacter (trén 60) chtra 5 dic diém: co6 mit catalase, oxygen
hoéa ethanol qua acid acetic t6i CO, va H,O, oxygen hoda lactate thanh cacbonate, oxygen hoa
glycerol thanh DHP va su san sinh acid gluconic tir glucose. Cac vi khuan trong chi
Acetobacter thuong duoc chia thanh bon nhom : oxygen hoa manh, oxygen hoa, oxygen hoa
trung binh va oxygen hod yéu.
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Acetobacter xylinum Gluconobacter oxydans

Hinh 9.5: Hinh thai mt s6 loai vi khuén acetic

Tu i dang

dich con

NMang vi khuin
acetic aén
vo bao

X van lan ngudi

Dam

Hinh 9.6. Thiét bi san xuit dim theo phwong phap c6 dién
IV. SAN XUAT VITAMIN C ( acid L-ascocbic )
Pa sb dong vat téng hop dugc toan bd luong vitamin C can thiét cho nhu ciu cua
minh va do vay vitamin nay dugc tim thay trong cac mo ctua ching (chu y€u trong gan va than
vo1 nong do 10-40 mg/100g). Tuy nhién, ngudi va mot s6 dong vat cé xuong song cling nhu
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con trung lai phu thudc hoan toan vao ngudn vitamin C tir bén ngoai. Chua yéu 1a rau (bip cai,
spinat, ca chua, 30-150 mg/100g) va qua (cam, chanh, 40-50mg/100g).d cung cap cho con
ngudi lwong vitamin C can thiét (45-70 mg/ngay).

Mot s vi sinh vat (ndm, ndm men, tio) san sinh mot lwong rat nhoé acid L-ascocbic
can cho cac qué trinh trao doi chét cua chung. Cho dén nay chua tim thiy acid ascorbic & vi
khuén, hinh nhu chiing khong can acid nay.

O dong vat c6 va (trir bon linh trudng va mot s6 khac) acid L-ascorbic dugc tong hop
tor D-glucose trong do C! cua glucose tr¢ thanh C® cua acid ascorbic va nguoc lai. Su tong
hop dién ra tir D-glucose téi acid D-glucuronic va sau d6 thanh lacton cta acid L-gulonic.

Su oxy hoa sau do cua gulonolacton & vi tri C?, duoc xtc tac bang L-gulonolacton
dehydrogenase, mot enzyme khong tim thay & ngudi, theo sau 13 su enol héa sé& cho acid L-
ascorbic (hinh 9.7). O thyc vat, acid L-ascorbic duoc tao thanh tir D-glucose hay D-galactose
qua mt s6 con duong chuyén hoa.

Mot trong nhitng con dudng nay giit khong lam cho trat tu ctia chudi cacbon bi thay
dbi, song cAc san pham trung gian ciia con dudng sinh tong hop thi con chua biét 13. Cé thé
con dudng nay ciing giéng con duong tong hop & dong vat.

(i:C)OH
HO-C-H
|
— HD~(IJ~H e
H—?—OH
o e R O=C o=C o=c
| | | ] 1
H-C-OH H-C-OH raon S b o
P T ; . Q Q 1] io ]
e r_lg 2 g (l: i Axit L-gulonic HD_(f_H HO-C-H HO-C-H
A et HO-C- 1 _— R |
| | H-C H-C H-C
H-C-0OH -C-OH | s |
I ! HO-C:H HO-C-H HO-C-H
H-C-0OH H-C-OH i [ I
| I CHO CH2OH CH;0H CH;O0H
CH20H COOH | .
H-C-0H L-Gulono- 2-Keto-L-Gulono- Acid L -ascobic
p-Glucose Axit D-glucuronic " (I__: r-lacton y-lacton
L | -
H-C-0OH
| o
i-l—i'T'oOH [
cO

D-Glucurono-
v-lacton

Hinh 9.7: Con dwdng sinh tong hgp acid L-ascocbic
Tir trén 50 niam nay, cong nghiép di co thé dap tmg nhu cAu ngay cang ting vé
vitamin C ctia con ngudi nhd phuong phap ban téng hop tir glucose. Nhiéu qué trinh hod hoc
va sinh hoa ké tiép nhau tham gia vao qua trinh ndy va tat ca déu qua mot san pham trung gian
la acid 2-keto-L-gulonic, tir d6 s& thu duoc acid L-ascorbic nho con dtrong hod hoc bang cach
lacton hod va déng phan ho4 (hinh 9.8).
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COOH COOCH; co :
| | ] I
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I I Il 0
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Hinh 9.8: Sw chuyén ho4 hoa hoc acid 2-keto-L-gulonic thanh acid L-ascocbic
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Hinh 9. 9: Sy tong hop acid 2-keto-Lgulonic tir D-glucose qua D-socbitol va L-sochoza

1. Cac quy trinh bit diu bing sy khir D-glucose

Quy trinh cong nghiép ndy dugc Reinstein va Gruessner dé ra tir nim 1934 va dén nay van
con st dung. N6 bao gdm 5 budc phan tng ké tiép nhau, tit ca déu dat san luong t&i 90-95%

1. Khtr D-glucose thanh D-sorbitol v&i sy ¢c6 mat cia niken Raney, sau do6 loai toi
mirc toi da niken hoa tan bang cach xir 1y dung dich sorbitol v6i nhya cation.

2. Oxygen hdéa D-sorbitol thanh L-sorbose nhd vi sinh vat : c6 nhiéu ching
Acetobacter chiu duogc ndng do niken t6i 10-20 mg/l, thuc hién nhanh chéng phan Gng nay
trong cac méi truong chira ndng do sorbitol cao. Qua trinh 1én men dién ra & 30°C trong mot
moi trurong chira 200 g/l sorbitol, 10 g/l cao ngod, va 0,5 g/l CaCO3 vai mot chung Acetobacter
suboxygendans di hoan tit trong 24 gid va cho khoang 180g sorbose trong mét lit. Sau khi
loc, loai ion va c¢6 dic dich nuéi, sorbose dugc két tinh (t6i d6 tinh khiét 99%)
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3. Tao thanh diacetone-sorbose dé bao vé cac nhom khong tham gia vao giai doan
Sau.
4. Oxygen hoa hoa hoc diacetone-sorbose thanh acid diacetone-2-keto-L-gulonic.
5. Giai phong acid diacetone-2-keto-L-gulonic nh¢ thuy phan.
2. Cac quy trinh bit diu bing sw oxygen héa D-glucose
Hai con duong da dugc nghién cuu :
(1) cai goi 14 con duwong acid L-idonic bit dau bing sy oxygen hoa glucose & vi tri
cacbon s0 5 ;
(2) con duong acid 2,5-diketo-D-gluconic.
2.1. Con dwong acid L-idonic
Con dudng nay gém ba budc ké tiép nhau : (1) oxygen hoa sinh héa hoc D-
glucose thanh acid 5-keto-D-gluconic qua acid D-gluconic ; (2) khir hoa hoc (hoac sinh hoa
hoc) acid 5-keto-D-gluconic thanh acid L-idonic ; (3) oxygen hoda sinh hoa hoc acid L-idonic
thanh acid 2-keto-L-gulonic .
2.2. Con dwong acid 2,5-diketo-D-gluconic
Con duodng nay , chu yéu duoc nghién ctru tir nam 1970, gdm hai budc sinh
hoa hoc : (1) oxygen hoéa D-glucose thanh acid 2,5-diketo-D-gluconic qua acid D-
gluconic va acid 2-keto-D-gluconic ;
(2) khir acid 2,5-diketo-D-gluconic thanh acid 2-keto-L-gulonic (hinh 9.10).

CHO COOH COOH ?OOH (|300H
| r I
H-C-0H H-C-OH C=0 <|:=0 {Irzo
I | |
HO-C-H HO-C-H HO-C-H HO-C-H HO-C-H
H-C-OH H-C-OH H-C-OH H-?-OH TR H-<|:-0H
| | ool :
H--C|~0H H-C-OH H-C-0H (|3=0 HO-fll-H
| |
CH,0H CH,0H CH,OH CH,0H CH,0H

D-Glucose Acid D-gluconic Acid 2-keto- Acid 2,5-diketo- Acid 2-keto-
D-gluconic  D-gluconic L-gluconic

Hinh 9.10. Sy chuyén hoa D-glucose thanh acid 2keto-L-gulonic qua acid 2,5diketo-D-
gluconic

Pay 1a quy trinh hidu qua nhat ddi véi sy san xuét acid 2-keto-L-gulonic ké tir khi
quy trinh Reinstein ra doi vao nam 1934 va no loai bd tat ca cac bude hoa hoc. SO luong cac
bude di dugc giam tir ndm xudng chi con hai. Viée tach acid 2-keto-L-gulonic vao cudi budc
1én men thi hai da dat duoc vi mot san lugng 1a 90% bang cach xir 1y dich nudi véi
carbonate natri va bang cach c6 dic tdi luc 2-keto-L-gluconat natri két tinh.

D3 c6 nhitng cong bd vé két qna nghién ctru nham thu nhan acid 2-keto-L-gulonic tir
glucose chi bang mot 1an 1én men. Céc chuyén gia cua hing Genetech vao nim 1985 da dat
duoc diéu nay nho viéc nhan 1én & chung Erwinia herbicola ATCC 2 1988, ching nay thuc
hién tét budc mot trong quy trinh Shionogi, gen mi héa cho viéc tong hop acid 2,5
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diketogluconic reductase tach ra tir Corynebacterium sp. ATCC 31090. Gen nay di biéu hién
tbt trong té bao chii song quy trinh con 14u mai ¢ thé sir dung cho san xuit cong nghiép.

Nong dé glucose cuc dai duge thé tai té hop nay chip nhan con & mirc twong ddi
thip va ning suét con rat nghéo nan (0,6 g/l acid 2-keto-L- gluconic dugc tao ra sau 57 gid
trong mot moi trudong chira 20 g/l glucose). Vi rang su sinh tong hop acid L-ascorbic ¢ dong
vat da duoc biét 13, nguoi ta hy vong mot ngay nao d6 s& co thé dwa cic gen mi cho cac
enzyme c6 lién quan vao mdt vi sinh vat thich hop dé cubi cing c¢6 thé thu nhan vitamin C
truc tiép tir glucose.

V. SAN XUAT DEXTRAN

Pa sd cac polysaccharide ngoai bao tir vi sinh vat déu 14 san pham caa sy chuyén héa
ndi bao co chat thanh cac san pham trung gian, va cudi ciing thanh polime. Destran khéc cac
polysaccharide nay, co chat khong thim nhap vao té bao vi sinh vat ma né dugc chuyén hoa
bén ngoai té bao thanh o-D-glucan phan nhanh, tirc 1a destran. Chi c¢6 saccharose dugc ding
lam co chét cho phan tng nay.

Nhu vay, polysaccharide c6 thé duge san xuat bai cac té bao nguyén ven trong méi
truong nudi hodc co thé duoc tao ra tir cac ché pham phi té bao chtra phiic hé enzyme
destransaccharase (o.-1,6-glucan : D-fructose 2-glucosyltransferase). Enzyme nay giai phong
fructose va chuyén gdc glucose 1én mot phan tir chat nhan ciing da duoc lién két v6i enzyme :

(1,6-a-D-glucosyl), + saccharose — (1,6-a-D-glucosyl)n.1 + fructose

Ning luong tu do ctia 1én két glucoside trong phan tir disaccaride nam vao khoang 23
kJ trong khi ning luong tu do cua lién két glucoside bén trong dextran thip hon mot chut (12-
17 kJ). Do vay phan tmg dién ra theo chiéu tir trai sang phai di kém voi mot sy giam ning
luong tu do.

Trong qua trinh polime héa chudi destran dang dai ra van lién két chat ché vai
enzyme, muc do polime hoa ting cho dén khi phan tir chit nhan (trong truong hop don gian
nhét 1a mot phén tir co chét) giai phong chudi polime khoi enzyme.

Cac thanh vién thap nhit cia cac oligosaccharide khong phai 1a cac phan tir chét
nhan c6 hiéu qua, ai luc ddi véi enzyme ting dan theo d6 dai chudi. Tuy nhién, sy han ché vé
d6 khuéch tan ciing ting theo trong lwong phén tir.

Boi vay, dudi cac diéu kién thong thuong, cac destran co trong lugng phan tir rat cao
s€ dtroc tao thanh, dac biét ¢ cac néng dd co chat thép.

Pé san xuit cac destran c6 trong luong phan tir trung binh, can phai tién hanh thuy
phan cac san pham c6 trong luong phén tir cao (bang acid hodc biang enzyme) va phai phan
doan san pham duéi nhitng diéu kién kiém soat rat can than. Trong khi do, cac polime trong
luong phan tir thip va dong nhat ¢ thé dugc iy ra dung lam nguyén liéu ban dau cho mot
phan tmg khéac dé san xuit cac destran c6 mirc do tring hop mong mudn.
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Céc ndng do saccharose cao va co thé ca maltose khi dugc dung 1am nguyén liéu ban
dau s& tao nén cac diéu kién thuan loi dé tong hop cac destran mdi trong lugng phan tir thap
va dong nhat kiéu do.

Dextran dwoc san xudt boi hang loat loai vi khudn, nhu Streptobacterium
dextranicum, Streptococcus mutans va cac loai khac. Streptococcus mutans gitt mot vai tro
quan trong trong bénh sdu ring. San pham phu thudc ca vao chung 1an vao cac diéu kién st
dnng cho sinh truéng va tong hop polime. & mot s6 ching, dextransaccharase ndam & dang hoa
tan trong khi & cac chung khac, n6 lién két mot phan hay hau nhu hoan toan véi té bao. San
xuét dextran cong nghiép dung Leuconostoc mesenteroides dé tao ra mot polime chira khoang
95% lién két a-1,6 (phan con lai 1a lién két a-1,3) va mot trong lwong phan tir 1a 4-5 x 10’
dalton.

Hinh 9.11: Vi khuén Leuconostoc mesenteroides c6 bao nhiy day chira hop chit polyme 1a
Dextran c6 tac dung thay huyét twong khi cap ctiru ma thiéu huyét twong.

Céc dextran dugc st dung trong nganh dugc dé lam chat dan mau (chat thay thé
huyét tuong). Tuy nhién nhiing dextran niy phai c6 trong lugng phan tir thap ndm trong mot
pham vi rat nho (75000 + 25000).

Céc san pham v6i trong lugng phan tir thip hon dugc loai khoi hé tuan hoan qua
nhanh nén khong co gia tri diéu tri day du trong khi cac san pham c6 trong lugng phan tir qua
cao lai tham gia vao sy ngung két mau.

Cac dung dich chira 6% loai dextran ndy co gia tri vé& do nhdt va tap tinh keo-tham
thau rat gidng voi huyét twong cta ngudi. Vi cac dextran khong bi phan giai bai cac amylase
trong co thé ngudi nén kha ning pha hoai gan thip hon so véi cac chét thay thé huyét twong
khéc. Cac dextran dugc mé co thé hép thu rat tét, do vay co thé duoc sir dung cho nhiéu loai
duoc phém, chéng han sat trong khi diéu tri bénh thiéu mau.

Gan day, nguoi ta cho réng dextran ¢ thé duoc st dung dé tao nén mot 16p wa nudc
& trén bé mit cac vét bong rong va hap thu cac chat tiét tir cac vét thuong.

Trong viéc san xuat cac dextran, viéc duy tri cung cip oxygen giit mot vai tro quan
trong dac biét vi trong qua trinh I1én men dung dich tré nén rat nhét.

Hién nay nguoi ta chua c6 kha ning tinh toan mdi twong quan gitra ning luong
khudy tron dwa vao va téc do chuyén dong cua oxygen trong dung dich véi tip tinh phi
Newton ctia dich 1ong nén trong da sd truong hop nguoi k su sinh hoc chi con biét dua vao
kinh nghiém ctia ban than minh.



141

Mai truong 1én men chira cac mudi vo co, 2% cao ngd va saccharose. Sit va mangan
12 nhimg nguyén t6 vét rat quan trong. Dung dich duoc khir tring bang sirc néng, duoc
chuyén sang bé 1én men va cdy gidng sau khi di 1am lanh.

Lén men duoc tién hanh & 25°C, trong qua trinh nay, chu yéu do su tao thanh acid
lactic, gia tri pH giam tir 6,5-7,0 xudng con 4,0. Dung dich 1én men duoc khudy lién tuc va
thong khi.

Khi dextran duogc tao thanh, dung dich tré nén dam dac cho dén khi qué trinh két
thic sau 3 hay 4 ngay, mot khéi dang keo s€ duogc tao thanh. Dich 1én men chtra chu yéu la
dextran, fructose tu do, acid lactic, etanol va céc vi sinh vat. Dextran sau d6 s& duoc két tia
bang methanol. Dich trong dugc chit lai va methanol duoc thu héi bang phuwong phap cat.

Néu 1én men dan dén viéc tao thanh cac dextran c6 trong lugng phan tir cao thi chiing
s& dugc thuy phan bang acid chlohydric ¢ 100-105°C.

Su hoan tat thuy phan dugc xac dinh bdi d§ nhdét. Sau mdt giai doan phan Gng nhét
dinh, phan Ung luc dau duoc lam cham lai br:ing cach lam lanh sau d6 dung lai hoan toan bfmg
céch bd sung hydroxygenate natri.

Dung dich dugc tron véi cac yéu td hap phu va loc qua kizengua. Cudi cuing dextran
duge két tha phan doan véi methanol, cac phan doan mong muén s& duoc tai hoa tan, loc, o
dic va say phun. Vi rang viéc thuy phan bang acid kho kiém soat va viéc phan doan thuong
khong thu dugc cac phan co thanh phan mong mudn, nén ngudi ta da tim cach tong hop truc
tiép cac dextran c6 trong lwong phan tir thap. Pé 1am diéu nay can c6 kién thirc chic chin vé
dong hoc ctua phan Ung.

Trong lugng phan tir bi anh hudng boi :

a) nong do cua saccharose,

b) chat nhén glucose,

¢) nhiét d§ phan Ung.

Chéng han khi Véng mit mot chat nhan, mot dung dich saccharose 10%, s€ thu dugc
mot san pham v6i mot trong lugng phén tir I16n hon 108 dalton. & nong dd 70% saccharose,
cac phan tir dextran chil yéu co trong luong phan tir thdp s& duoc tao thanh. Néu cac dextran
trong luong phan tir thap dugc dua vao 1am moi thi enzyme s& c6 nhidu diém khoi dau va cac
polime twong ddi dong nhat s& dugc tao thanh. Piéu quan trong 1a cac té bao vi khuan khong
chtra cac vét ctia cac dextran co trong lugng phan tir cao. Vi vAy nguyén liéu cy phai duoc
rira vai 1an bang dung dich mudi dé loai cac dextran bam vao.

Nhu vay mot hdn hop 2% (w/v) mét chat nhan cé trong lwong phéan tir thap (1000-
25000) véi mot ndng d6 duong 13 10% & 15°C va pH 5,0 s& cho mdt san phdm ma 50% co
trong lugng phéan tir trong pham vi mong mudn gitta 50000 va 100000 dalton. Céc dextran
nay duoc sir dung trong bénh vién va khong bi phan giai bang thiiy phan.

Theo tinh toan san luong dextran vao nam 1980 & Tay Au 1a 1000 tin, va trén thé
gidi 13 200.000 tan. Trong khi hau hét cac polysaccharide ngoai bao duoc str dung dudi dang
khong bi bién doi vé& mat hoa hoc thi dextran dung cho nganh dugc va nhiéu muc dich khac
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lai duoc chuyén hoa thanh cac phan doan cé trong lugng phan tir twong dbi thip giira 40000
va 70000 dalton nho cac quy trinh thuy phén thich hop (thuy phan bang acid lodng).

Thi truong chu yéu cua cac din xuét dextran dudi dang cac ché pham lién két chéo
chtra cdu truc khong gian ba chidu ma cdc nhom chirc nang duoc gin vao dé nho cac lién két
ete v6i cac gbe glucose chinh 14 cac phong thi nghiém sinh hoa hoc.

DPé san xuét cac loai gel cho muc dich sinh hoa, dextran c6 trong lugng phan tu
tuong ddi cao duge dung dé tong hop cac san pham co tinh thu hdi nude cao. Phan tng véi
dextran trong dung dich kiém d3 dung epichlorohydrin dé thu nhan gel, gel nay sau d6 duoc
nghién va trung hoa. Vi phan tng giira epichlorohydrin va polysaccharide 1a phan tng téa
nhiét, can cha y dé nhiét téa ra duoc loai bo khoi hé thdng.

Diéu nay 1a dic biét quan trong vi gel duoc tao thanh trong phan tng c6 tinh din
nhiét thap. Vi cac gbc dudng khir tdn cung cta cac phan tir dextran co tinh phan tng capo va
dé bi phan giai trong phan ung polime nén chiing bi khtr thanh sorbitol va borohydride trong
dung dich kiém trudc khi bo sung epichlorohydrin.

Mic dau cac gel lién két chéo thudc loai sephadex ban than chung da cuc ky co6 ich
trong viéc phan doan cac nguyén li¢u hoat dong vé mat sinh hoc, song sy chuyén hoa ching
thanh cac dan xuét ete s& lam ting gia tri tiém tang cta chung. Cac ete carboxymethyl hay
dimethylaminoethyl 13 nhitng san pham kiéu d6. Nhiing hop chit nay khac biét nhidu voi cac
dextran lién két chéo vé tap tinh truong ctia chiing trong dich 1ong. Cac san pham c6 d¢ lién
két chéo khac nhau sé& cho ra cac chat hap phu co 16 khac nhau va gi6i han phan doan khac
nhau.

Viéc dua cac nhém héa hoc khac vao cac phan tir s& cho ra cac chat hap phu mang
dic diém ua lipit. Chiing c6 thé duogc dung dé phan doan cac lipit, v.v. va c¢6 thé dung trong
dung mdi 1ong ciling nhu trong cic dung méi hiru co phan cyc. Mot sé dextran khiac duge
dung 1am cac chat mang trong cac quy trinh nudi ciy té bao. Dudi dang nay (c6 tén thuong
mai do hing dugc phim AB cua Thuy Dién dit ra 1a Sephadex), dextran dugc tng dung rat
rong rai dé tach va thuan khiét cac phan tir sinh hoc khac nhau vé dién tich, vé kich thudc
phan tir v.v.. Protein khong bi bién tinh bdi mang ludi polime wa nuéc va sy hip phu khong
dic hiéu 1a rat thap.

VI. SAN XUAT ARCRYLAMIDE

Vao thap nién 1980, quy trinh 1én men VSV chuyén héa acrylonitrile thanh
acrylamide ra doi véi san luong hang tin. Pay 1 quy trinh 1én men tao thwong pham c6 ¥
nghia quan trong khong chi boi gia ré, it gdy 6 nhiém mai trudng, ma con ching minh ring
nhiéu hoa chét thong dung c6 thé san xuat cong nghiép nhd chuyén héa sinh hoc. Acrylamide
dugc dung trong thu hoi dau mo va chat két cuc (floccukants) hay phu gia trong nhiéu san
pham khac. M&i ndm 200 000 tin dugc san xuit bang chit xuc tac hoa hoc 1a mudi déng (Cu)
gay hau qua ning né. Quy trinh xuc tic sinh hoc méi do do enzyme nitrile hydratase cta vi
khuan chuyén hoa acrylonitrile thanh acrylamide khong gay nhitng bét loi va c6 hiéu qua kinh
te.
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Chung vi khuan Pseudomonas chlororaphis B23 da duoc phan lap tir dét 1a vi khuan
st dung isobutyronitrile (isobutyronitrile- utilizing bacterium), thuc hién chuyén hoa sinh hoc
c6 tinh thwong mai bién acrylonitrile thanh acrylamide. O pha 6n dinh cia té bao
P.chlororaphis B23, sy tich liiy acrylamide trong méi truong dat t&i 40% khéi lwong kho. Su
tich liiy acrylamide do 3 nguyén nhan:

1. Phan ung xtc tac chuyén hoa acrylonitrile thanh acrylamide;
2. Nitrile hydratase khong bi trc ché nguoc boi acrylamide;
3. Nitrile hydratase khong nhay cam véi acrylamide.

Viéc chon gidong va co dinh enzyme nang cao hiéu qua quy trinh nay.

*TOM TAT CHUONG

Céc san pham chuyén hoa bao gém steroid va cac san pham cia sy oxi hoa khéng
hoan toan nhu su tao thanh acid acetic va socbose.

Céac nguyén i chung va phuong phap san xudt mot sd san pham chuyén héa storoid,
phenyl-acetylcacbinol, acid acetic, acid gluconic, dextran va chuyén hoa acrylonitrile thanh
acrylamide.

*Cau héi on tap chuwong 9

1. Dya vao so do sau day, hay néu cac nguyén tac cua sy chuyén hoa steroid:

2. Néu céc bude chinh trong qué trinh san xut mot hormone steroid.

3. Phan biét cac vi khuan acetic peroxydant va suboxydant
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4. Néu su khac biét trong cac phuong phap san xuit dim (Orleans, Spring, phwong
phap chim).
5. Néu ng dung va nguyén tic hoa hoc cia sy tao thanh cac dextran.

6. Mot trong nhirng diéu phtc tap chu yéu gip trong hoa tong hop cortisone la..........

Pay 1a budc quyét dinh dé tao nén............. Trong vi sinh vat hoc cong nghiép, cb thé
dung cac vi sinh vat sau day dé thuc hién budc phan tng nay: ...........

7. Dextran dugc san xut cong nghiép nho...................... Trong moéi truong chura
saccharose, vi khuan nay tiét ra enzyme....................... cO chic nang .......cocevvveevnen,

8. Vai tro ctia vi khuan trong qua trinh chuyén héa acrylonitrile thanh acrylamide

* Tai liéu doc thém

1. Kiéu Hiru Anh, 1999. Vi sinh vat hoc cong nghié¢p, NXBKH&KT.

2. Nguyén Quang Hao, Vuong Trong Hao, Bién Van Minh,1998. Vi sinh hoc cong
nghi¢p, NXBGD.

* Tai liéu tham khao

1.Nguyén Xuan Thanh, Nguyén Ba Hién, Hoang Hai, Vii Thi Hoan, 2006. Vi sinh
hoc cong nghiép, NXBGD.

2. http://vietsciences.net va http://vietsciences.free.fr

3. http://wikipeda

* Giai thich thuat ngir

Chuyén héa 13 tit ca moi bién ddi vé hoa sinh cing véi viée tao ra ning luong, xay
ra trong céc té bao ctia co thé séng, dong thoi ciing 13 nén tang cia tit ca moi hién twong sinh
hoc. Céc phan ting cuia “chuyén héa” duge phan loai thanh katabolism (phdn hiy c6 giai
phong ning luong) va anabolism (t6ng hop dan toi sy phat trién cua hé té bao).

Steroid hormones diéu chinh nhimg trang théi trao d6i chat khic nhau ¢ dong vat ké
ca & nguoi.

Vitamine. Theo tiéng Latinh, “vita” c6 nghia 1a “su sdng” va “amine” 1a thanh phan
hoa hoc can thiét cho su sbng.


http://vietsciences.net/
http://vietsciences.free.fr/
http://wikipeda/
http://vi.wikipedia.org/wiki/H%C3%B3a_sinh
http://vi.wikipedia.org/w/index.php?title=C%E1%BB%A7a_c%C6%A1_th%E1%BB%83_s%E1%BB%91ng&action=edit
http://vi.wikipedia.org/wiki/Sinh_h%E1%BB%8Dc
http://vi.wikipedia.org/wiki/Sinh_h%E1%BB%8Dc
http://vi.wikipedia.org/wiki/Sinh_h%E1%BB%8Dc
http://vi.wikipedia.org/w/index.php?title=Katabolism&action=edit
http://vi.wikipedia.org/w/index.php?title=Anabolism&action=edit
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Chwong 10
XU LY NUwG'C THAI BANG BIEN PHAP SINH HOC

I. VI SINH VAT HQC CUA CAC NGUON NUOC

Nude sach (nudc ubng dugc) duoc dinh nghia 1a nudc khong chira cac tac nhan gay
bénh, cac doc t6 hoa tan, c6 do duc, mui, mau va vi kho chiu. RS rang 13, dé co duoc nude
sach khong phai 1a diéu dé dang va & day, vi sinh vat vira 12 nguyén nhan vira 1a giai phap cua
van de.

Do thudng xuyén tiép xuc véi khong khi, dat ciing nhu cac dong chay cua cac hé
thong thoat, nudc bé mit ludn ludn thu nhan cac vi sinh vat hoai sinh c6 hai. CAc vi sinh vt
gy bénh ndi bat nhat ciia nude thuong gip trong thoi gian gan day 1a : cac dong vét nguyén
sinh Giardia va Cryptosporidium, cac vi khuan Campylobacter, Salmonella, Shigella, Vibrio,
va Mycobacterium, cac virut viém gan A va Norwalk. Mot s trong C4c tic nhan nay (dic biét
la cac dong vat nguyén sinh sinh bao nang) co thé ton tai trong cac thuy vuc ty nhién trong
mot thoi gian dai ngoai co thé con ngudi, trong khi mot s khac chi ton tai & d6 mot cach tam
thoi va nhanh chong bién mat. Sy c6 mit cta vi sinh vt trong nudce uéng phai lién tuc dugc
giam sat d& dam bao rang nuéc khong chira cac tac nhan lay nhidm.

Giardia lamblia Cryptosporidium parvum Campylobacter jejuni.

Hinh 10.1. CAc vi sinh vat gy bénh ndi bat nhét ciia nwéc thuong gip

Céc tiéu chudn cia Co quan Bao vé méi truong (EPA) vé d6 vé sinh cta nude dua
chi yéu vao ham luong cac coliform, day 1a cac vi khuan gram 4m, 1én men dudng lactose,
sinh khi nhu Escherichia coli, Enterobacter va Citrobacter.

Sy nhiém phan cua nudce bién thudng dé din dén cac bénh dudng rudt da day do cac
cau khuin gram duong gy ra, ma trudc hét 1a cac Enterococcus. Poi khi, cac thé thue khuan
ctia coliform va céc reovirut (virut Norwalk) ciing dugc ding lam cac vi sinh vt chi thi vé do
nhiém ban béi phan, song su phat hién chung kho hon va doi hoi nhiéu van dé ky thuat hon.

1. Panh gia chung vé chit lrgng nuéc

Trong k¥ thuat xac dinh ham luong vi khuén téng s6, mot mau nudc nhod duge céy
1én bé mat mot mdi truong ran. Con sb khuan lac chi néi 1én quan thé vi khuan sdng sot tong
s6 c6 mit ma khong cho phép phan biét duoc cac coliform véi cac loai khac. Thong tin nay
dac biét co ich trong viéc danh gia hi¢u qua cua cac budc lam sach nudce khac nhau. Mot yéu
t chi thi khac dbi v6i chat luong nude 1a ndong d oxygen hoa tan. N6 chi ra rang nude chia
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ndng d6 chat hitu co va vi khuan cao s& c6 ham luong oxygen thip vi oxygen da bi tiéu thu
cho hé hap hiéu khi.

Dém sé lwong cdc coliform

C6 hai phuong phap tiéu chuan dung dé phat hién va xac dinh s6 lugng cac coliform
: x4c dinh ham luong thudng gip nhat (MPN = most probable number) va phuong phép xac
dinh qua mang loc.

Trong k§ thuat MPN, coliform duoc xac dinh bang mot loat cac phép thir : phép thir
s0 bd, phép thir khang dinh va phép thir hoan thién (hinh 10.2).

Phép thir so bo sir dung 3 diy dng nghiém, mdi ddy chira nhitng ndong d6 canh thang
lactose va lauryl khac nhau. Mot diy gém 5 6ng nghiém trong chira cac dng Durham dit
nguoc dé thu khi sinh ra trong qua trinh 1én men. Ba diy néi trén lan luot duogc cdy 10, 1 va
0,1 ml mau nudc. Sau khi giir 24 gio, cac dng duoc danh gia theo sy sinh khi. Két qua duong
tinh vé sinh khi s& 1a bang chimg so by vé su co6 mit ciia cac coliform. S6 dng dwong tinh s&
duge dém va duoc dung dé tinh sé lwong thuong gip cua coliform dya theo mot bang thong
ké. Phép thtr khiang dinh dugc tién hanh bang cach cdy mau duong tinh vao mot dng nghiém
khéc. Phép thir s€ dugc hoan thién nho phan 1dp céc loai coliform trén cac moi trudong chon
loc va phan héa, nhuém Gram va khéng dinh lai viéc sinh khi.

4
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Hinh 10.2. Quy trinh x4c dinh ham lwgng coliform tong s6 (MPN) trong mdt miu nuérc.
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Xir Iy nguéon nwéc

Qua trinh xtr Iy nude gdm nhidu bude. Trude hét nudc duoc giit trong cac bé 16n vira
13 noi du trir vira 13 bé sa ling. Viéc dwa nudc vao cac bé ndy phai duoc kiém tra nghiém ngit
dé tranh bi nhidm ban boi xac dong vat, chat thai va nudc thai. Ngoai ra, sy sinh trudng qua
mirc ctia vi khudn lam va tao s& lam chat lwong nudc x4u di, can dugc phong ngira bang
sulfate ddng (0,3 ppm). Qua trinh sa ling dé loai b6t cac hat 16n ciing duge thuc diy trong
giai doan du trir.

Tiép theo, nude dugc bom vao cac hd hodc bé, & d6 s& tiép tuc xay ra su sa léng , SuUr
thong khi va su loc. Nudc trude hét duoc loc qua dém cat hoac dat bot chtra nhiéu tao cat dé
loai vi khuan, virus va céc dong vat nguyén sinh, roi qua than hoat tinh dé loai céac chat ban
hiru co khong mong mubn. Nudc thu thap tur cac h¢ théng loc nay dugc dua vé céac bé dy trir
qua cac dng dan. Bude cubi cung trong xur Iy nudc 13 tay tring hoa hoc bang cach bom bong
khi clo qua cac bé cho dén khi dat dugc né)ng do 1-2 ppm, song mot s6 co s& xur 1y nude & cac
thanh phd ciing sir dung cloramin cho muyc dich ndy. & My, ngudi ta ciing sir dung ca ozon
hodc peoxygende cho giai doan tay trung, song phuong phdp nay doi héi gia thanh cao va
khong giit duge hidu qua khang khuan cho mot thoi gian dai. Chét lugng cudi cling cta nude
¢6 thé khac nhau, song hau hét nuéc may déu hoi c6 mui va vi do anh hudng cua giai doan
tay trung.

I1. XU LI NUOC THAI

1. Pac tinh cua nuwdc thai

Nude thai, hay nudc cong, 1a ngudn nude di sir dung cia mot cong dong va bao gom :

1. Cac chét thai sinh hoat hoa trong nuéc, bao gdm phén ngudi va cac loai nudc rira
di tir cac cong rénh cia cac can ho va clia ca thanh phd d6 vao hé thong cong.

2. Céc chét thai cong nghi€p hoa trong nudc nhu acid, dau, m&, chit hitu co ¢6
nguén géc dong thuc vat do cac nha may thai ra.

3. Nudc ngdm, nude bé mat va nude khi quyén thim nhép vao hé théng nudc thai.

2. Cdc qua trinh xu Iy nudc thai

Viéc dua nudc thai khong duge xir Iy day du vao séng hd ¢ thé ddn dén mot hodc
nhiéu hau qua khong mong mudn sau day:

1. Tang kha ning lan truyén ctia cac vi sinh vat gay bénh.

2. Tang mbi hiém hoa khi sir dung cac thily vuc tw nhién lam ngudn cung cip nudc
ubng.

3. Lam cho cic loai trai so bi nhiém ban gay hau qua khong an toan khi ding 1am
thirc an cho nguoi.

4. Gay ton that 16n trong quan thé chim nudc do ngudn thirc dn cta ching bi 6
nhiém.

5. Gay nguy hiém cho ngudi boi va 1am giam gia tri ctia nhitng thiy vuc danh cho
cac muc dich giai tri.
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6. Lam can kiét ngudn oxygen cta nudc do su c6 mit cua cac chat hiru co khong bén
& trong nudce thai, do vay hiy hoai su séng trong nudc.

7. Tao ra céc tinh trang khong mong mudn nhu ¢6 mui khé chiu hodc tich Iuy cac
chat can bi do vay lam giam gia tri tai san va tinh ning giai tri.

C6 nhiéu phuong phap xir Iy nude thai, chung dugc chia thanh hai loai, mot loai ap
dung cho timg ho gia dinh hoic cac don vi riéng 1¢ va mot loai cho ca cong dong hodc thanh
phd.

Thiét bi xir ly cho cac don vi nam doc lap

Viéce xu ly. nudce thai di ra tir cac ho gia dinh hoac cac don vi nam doc 1ap nhu khach
san hodc trung tam thuong mai co thé duoc thuc hién nho cac loai bé phan gii ki khi hay
hiéu khi. Bé tu hoai 1a loai bé phan giai ki khi thuong gip nhét dung dé xir Iy mot luong nude
thai han ché. Bé tu hoai giai quyét hai myc tiéu : sa ling cac nguyén liéu rin va phan giai sinh
hoc céac chét rin nay. Nguyén liéu s& duoc tich luy & phan day cua bé duoc goi la bun. Khi
nudce thai di vao bé, su sa léng xdy ra ¢ phén bén dudi, cho phép loai di mot dich long chura it
chat rin lo limg (suspended solid - S.S.) hon. Phan chat rin sa ling s& dugc tiép tuc phan gidi
boi cac vi khuan ki khi, cac san phém cudi cung sé€ 1a cac hop chét hiru co, c6 BOD cao va ¢
mui. Dich di ra tir bé tu hoai s& dugc dan vao long dat phia dudi 16p bé mit, & d6 sé dién ra sy
phan giai tiép tuc nhd vi sinh vat ma chii yéu 1a sy oxygen hoa hiéu khi cac chét hitu co co
trong dich 16ng. Kiéu xir Iy nay khong dam bao co thé loai trir toan bd cac tac nhan giy bénh.
Boi thé, dich thai di ra tir cac bé tw hoai khong duoc phép dan thang vao cac ngudn nude danh
cho viéc cung cdp nudc ubng.

Ciing di c6 cac hé théng xtr 1y hiéu khi nude thai danh cho cac don vi dan cu nho.
Céc hé thong ndy bao gdm cac bé va thiét bi nham lam giam kich thudc cac chét ran nap vao
thanh cac hat c& nho, mot bé thong khi va mot bé sa lang. Oxygen dugc bom véo bé thong khi
cho phép xay ra sy oxygen hoa lién tuc va su phan giai hiéu khi cic chat ran co trong nudc
thai. Cac hé théng nay dic biét can thiét cho nhirng dia phuong niam trén cac ving dét cd tinh
tham khong cao (nhu dat u6t) hodc cac loai dat chira nhiéu da.

Thiét bi xir Iy nwéce thai do thi

Céc thiét bi xtr 1y nudc thai d6 thi thuc hién hang loat qua trinh xir Iy. Cac yéu cau
cho tirng cong doan xur 1y dugc trinh bay trén bang .

1. Xur Iy so cdp

Viéc loai béng bién phép vat ly cac chét ran dang tho dugc thuc hién qua ba bude :

a) loai cac vat ran 1én nhu hop, lép xe, chai lo, can;

b) sang loc cac vat ran nhé nhu da, soi;

¢) sa lang (so cdp) dé loai cac nguyén liéu dang hat nhé hon nhu phan va gidy. Céc
nguyén liéu dang hat ndy (bun hay chét ran sinh hoc) thudng dugc xir 1y bang con duong sinh
hoc nhd sy phén giai ki khi trong mot bé phéan giai bun (sludge digester)
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Bang 10.1:Céc mirc d va yéu ciu clia qua trinh xir Iy nwéc thai

Mikc dd xir Iy Yéu céu xir Iy
So cép Loai khoang 30% BOD va 60% chét ran lo ling tong s6 (TSS).

Loai ca BOD lan chit ran lo ling tong s& t6i chi con 25-30 mgl/l,

Thir ¢4 X . .
cap song phan dugc loai khong nam dudi 85%, pH nam gitra 6,0 va 9,0.

Loai ca BOD lan chit ran lo limg tong s6 t&i chi con it hon 9 mg/l,
Tam cép hodc loai trén 95% BOD va TSS; trong nhiing truong hop 1 dac biét

can loai bo ca cac chét dinh dudng (nhu photphat va nitrat).

Xt Iy thir cdp (bang con dwong sinh hoc)

D6 1a sy phan giai cic chat hitu co va qua trinh 1am giam BOD. Mot hodc nhiéu
trong sd cac phuong phap sau ddy s& duogc st dung:

a) Loc trich (trickling filters) : Nudc thai dugc phun (va qua d6 dugc thong khi) 1én
mot 16p dém da. Mdi vién da s& duoc phit boi mot 16p sinh khéi nhay chia vi khuan duoc goi
la zoogloea. Chinh zoogloea s& phan gidi cic thanh phan cla nudc thai khi nuée thai chay
thanh cac dong nho trén cac vién da (hinh 10.3)

% Dasd

Mwrér di triy
hodc nwdc ngdmn

Hinh 10.3. Xir ly nwée thai theo phwong phap loc trich

b) Bun hoat tinh (activated-sludge) :

Nudce thai dugce thong khi manh dan dén viéc tao thanh cac hat chira déy vi sinh vat
phan giai hiéu khi. Qua trinh nay dién ra trong cac bé thong khi, sau d6 nudc thai dugc dwa
sang mot bé sa ling dé loai bo cac chat rén sinh hoc (hinh 10.4).
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Hinh 10.4. Xir Iy nuwéc thai theo phwong phap bun hoat tinh

¢) Ho oxygen hoa (oxygendation ponds hay lagoons) :

Trong cac hd ndng (chi sdu tir 1 dén 2 m), tao, nhu cac loai thudc chi Chlorella s&
tiéu thu cac chét dinh dudng cta nudc thai va san sinh oxygen can thiét cho sy phan giai hiéu
khi (hinh 10.5).

IMethan, amonsac

Hinh 10.5. H6 oxygen hoa

d) Bé phan giai bun (sludge digester) : Tai day xay ra su phdn giai cic chat ran da
dugc tich luy trong xtr Iy so cip va d6i khi sau su xir 1y thtr cip. Cac vi sinh vat ki khi s& phan
giai bun trong cac bé kin, tao ra methane (c6 thé dugc dung lam nhién liéu ddt néng), CO, va
mot lugng nhé cac khi nito va hydro. Sy phan gidi ki khi nudc thai ia mot qua trinh dién ra
cham (hinh 10.6).
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i

Bindira
Hinh 10.6. Xir Iy bun trong bé phan giii ki khi
Xt Iy tam cdp
Qua trinh nay loai bo cac chat 6 nhiém con lai sau xur 1y thir cdp. Nho qua
trinh nay, mot loai nude thai co chét luong cao thich hop, véi nhiéu muc dich tai st dung s&
duoc tao ra. Xt 1y tam cap c6 thé bao gdm mot hodc nhiéu cong doan sau day :

a. Keo tu hod hoc (chemical flocculation) dé loai céc chat dang hat con luu lai .

b. Budc loc cudi cung (final filtration) dé loai cac chét ran, cac chat nay sau dé sé
duoc 1am kho hoic ddt, hodc duge dung lam phan.

c. Loai bo hodc lam gidm ham lugng photphat va nitrate.

d. Chlo hoéa dich thai dé giét chét cac nhom vi sinh vat ma mot sé co thé 1a cac vi
khuan gay bénh. Dich thai cudi ciing s& phai duoc loai clo trude khi dua vao cac thuy vuc boi
vi clo ¢6 hai cho céc sinh vat thuy sinh.

I11. LEN MEN METHANE

1. Qua vi sinh vét hoc tong thé

Su tao thanh methan 14 mot qué trinh vi sinh vat hoc téng thé trong do chét hitu co
duoc chuyén hoa thanh methane. Sohngen khi khang dinh cic nghién ctu trudc diy cua
Omelianski, da chung minh rf?mg su 1én men céac chit hiru co mdt mit s& tao thanh cac san
pham cudi cing nhu Hp, CO, va acid acetic, va mit khac sé& sinh ra methane nho su khir CO,
boi Hy. Viéc hai qué trinh ndy c6 quan hé v6i nhau trong qua trinh tao thanh methane tong
thé di bi bo qua trong nhiéu nim vi nhitng khé khin vé mat phuong phap trong cac thuc
nghiém vi sinh vat hoc.

Tuong tu, ¥ nghi cho rang H, duéi dang phan tir hoat dong nhu mot san pham trung
gian gitta hai giai doan dd khong duoc thira nhan cho dén nam 1979. Thém vao d6, Bryant

con gia thiét vé su ton tai ciia mot giai doan thir ba trong qua trinh vi sinh vat hoc téng thé cua
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su tao thanh methane, bang cach d6 cung cap nhitng mdi lién quan con thiéu gitra mot phia 1a
cac acid béo bay hoi chira 3 nguyén tir cacbon hoac hon va mét phia khac 1a acetate, H, va
CO,. Dan dén, y nghi vé mot mdi lién quan giira cac vi khuan 1én men chiju trich nhiém dbi
v6i pha thir nhét ciia qua trinh tao thanh methane tong thé va cac vi khuan sinh methane chiu
trach nhiém d6i voi pha thi hai dd dwoc ching minh rd rang t6i mirc dién bién cia qua trinh
nay co thé duoc biéu dién dudi dang mdt mo hinh sinh hoc.

Buoc mot

Céc loai vi sinh vat chil yéu cua tiéu quan xa 1én men methane c6 kha ning tin cong
cac polime ngay ca khi cac chit ndy ndm & thé rin. Céac loai vi sinh vat nay chira cac enzyme
ngoai bao, tirc 1a cac enzyme dugc t& bao xudt ra phia bén ngoai khoang chu chat va tham chi
c6 thé duge tiét vao trong moi truong. Cac enzyme nay sé thuy phan cic nguyén liéu polime
thanh cac nguyén lidu c6 trong lwong phan tir thap, tham chi cac monome: protein thanh céc
acid amine, polisaccharide thanh cac oligo- va cac monosaccharide. Cac phan tir nho hoa tan
sau d6 s& duge cac vi khuan cung loai hép thu va sir dung cho trao ddi chat cua minh. Cac loai
vi khuan séng bang protein c6 thé khac véi cac loai vi khudn sdng bang polisaccharide.

Khac véi cac vi khuan 1én men néi trén, mot nhém vi khudn 1én men khac khong co
kha ning thuy phan nguyén liéu polime, song ciing c¢6 kha nang hap thu cic phan tir hoa tan
nhd hon va dung cac phan tir nay cho trao ddi chat cia minh. Thuong gip bon ndy trong
truong hop cia duong hon la trong truong hop cua cac acid amine.

Do két qua hoat dong trao doi chat cia nhom vi khuan 1én men thr nhat trong hén
dich s& xuét hién céac loai san pham cudi cing ¢ dang khir, d6 1a cac acid béo bay hoi chta tir
2 dén 5 nguyén tir cacbon hodc hon, ethanol (va cac rugu hoac keton khac), va/hodc céc acid
hitu co nhu acid lactic. Do nhiéu acid hitu co dugc sinh ra trong qua trinh 1én men nay, budc
mot cua qua trinh vi sinh vat hoc téng thé trong su tao thanh methane thuong dugc goi la
budc sinh acid.

Céc acid hitu co s& xuit hién trong hdn dich dudi dang cac anion va thudong bat
ngudn tir cac phan tir co chat trung tinh. Do viy mét cation cip doi s& phai c6 mit trong hon
dich dé dam bao tinh trung hoa vé dién. C6 mot sb cation cap doi tmg cir vién. Khi cac hop
chét chira nito, cu thé 1a protein, dugc phan giai, cation cip d6i NH4" s& duoc tao thanh. Khi
Véng mat cac hop chét chua nito, cation cap doi duy nhét c6 thé dugc tao ra tir cac chat hiru
co 1a ion hydro, duge ky hiéu 1a H30".

Nhu vay trong budc 1én men, cation cip d6i HsO'.thudng duoc san sinh nhiéu. Boi
vay, budc sinh acid thuong 1a mgt budc acid hoda, song can tranh hiéu sai vé mat thuat nglr
hoc. Su sinh acid thuc chét 1a su sinh cac anion acid hiru co. Con su acid hoa la su san sinh
cac ion hydro va do vay lién quan dén pH cuia hdn dich.

Budce sinh methane
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Céc vi sinh vat sinh methane khong phai 1 cac vi khuén that (eubacteria) ma 14 cac
vi khuan ¢ (archeobacteria) hay con goi 1a c6 khuan. Chi c6 H, cgng voi CO, hodc acetate 1a
c6 thé duge ding 1am co chét cho cac vi khuan cb tao thanh methane. Song ciing c6 mot vai
ngoai 18. D6 1a truong hop cia cac hop chit gin gili nhu methanol, focmiat, CO; VA Céc
methylamine. Cac loai vi sinh vat du tién dugc goi I bon dinh dudng hydro, 14 cac vi khuan
¢ hoa dudng vo co vi ching diung H dé khir CO, bang nham thu ning luong va 1a cac vi
khuén ¢6 ty dudng vi chung sir dung CO, lam ngudn cacbon.

Céc loai vi sinh vat thir hai, duge goi 1a bon sinh acetate, 1a cac vi khuan ¢ hoa
dudng hitu co vi ching cat acetate thanh methane va CO,, thu nhan ning lugng ctia minh tir
acetate mic du khong nhét thiét phai cit acetate, va 1a bon di dudng vi chung st dung acetate

lam nguon cacbon.

Methanobacterium thermoautophicum Methanococcus jannischiiwas

Hinh 10.7. Hinh thai té bao ciia mdt s6 loai c6 khuin (archeobacteria) sinh methane

Acetate 12 mot anion. Khi bi cit thanh methane va CO,, can c6 mét cation cap doi
tham gia vao qua trinh. Khi ion cip doi d6 1a ion amon, NH,", dugc sinh ra trong budc 1én
men dau, thi amonium bicacbonate, NHsHCO3, s& dugc tao thanh trong hon dich. Khi cation
cap doi la H;0".duoc sinh ra trong budc 1én men déu, thi acid cacbonic, H,COs, s& duoc tao
thanh va CO, s& duoc giai phong trong thé tich khi sinh hoc thoat ra. Két qua cta ca hai
truong hop 13 méi trudng tré nén kiém hodc kha ning trung hoa ciia n6 s& duoc ting cuong.
Do vay su tao thanh methane xuét hién nhu mot bude kiém hoa.

Budc trung gian

Mot vai nhom vi khuan duge ding 1am cau ndi giira budc 1én men va budc tao thanh
methane. Khong nhimng thé, mot s trong ching con canh tranh véi cac vi khuan 1én men vé
cic co chit monome. Mot sd khac canh tranh véi cac vi khudn cd sinh methane vé acetate
hoic vé H, cong voi COa.
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Bang 10. 2: Cac nhém phén loai chinh ciia ¢6 khuén sinh methane

Lop Ho Chi

Methanobacteriales | Methanobacteriaceae Methanobacterium (T)
(T)

-nt- -nt- Methanobrevibacter

-nt- -nt- Methanosphaera

-nt- Methanothermaceae Methanothermus (T)
Methanococcales Methanococcaeae (T) Methanococcus (T)
Methanomicrobiales| Methanosarcinaceae Halomethanococcus

-nt- -nt- Methanococcoides

-nt- -nt- Methanohalobium

-nt- -nt- Methanohalophilus

-nt- -nt- Methanolobus

-nt- -nt- Methanosarcina (T)

-nt- -nt- Methanosaeta (Methanothrix)

-nt- Methanomicrobiacaea Methanoculleus

(T)

-nt- -nt- Methanogenium

-nt- -nt- Methanolacinia

-nt- -nt- Methanomicrobium (T)

-nt- -nt- Methanoplanus

-nt- -nt- Methanospirillum

-nt- Methanocorpusculaceae | Methanocorpusculum (T)

T = ho/ chi chuan; -nt- nhu trén

Céc acid béo bay hoi dugc chuyén hoa thanh acetate, H, vd CO, nho cac loai vi
khuén dic biét thudc vé nhom san sinh acetate va tao thanh hydro bét budc, da co thoi duge
goi 1a cac vi khnan khir proton bét budc. Cac vi khuan nay, do cac nguyén nhin vé mit nhiét
dong hoc, chi c6 thé séng cong dudng ma khong phai 1a cong sinh v6i cac vi khuan dinh
dudng hydro.

Két qua 1a ap luc riéng phan cua hydro, san phdm trung gian ctia ching, pyg , trong
sudt qua trinh déu giit & muc rat thip (khoang 10° bar). Vi vay, H, thudc loai phan tir chi phat



155

hién dugc trong cac hon dich sinh methane mot cach c6 hé théng va dinh luong dugc trong
thoi gian rit gan day. Etanol va lactate déu duoc chuyén hod thanh acetate, H, va CO, nho
mot nhom vi khuén sinh acetate va tao thanh hydro bt budc khac.

Céc loai vi khuén khac ¢ thé canh tranh véi chung. Thuc chét, luc nhiét dong hoc
dung dé duy tri 4p luc riéng phan cta hydro & cac gia tri tir thdp dén rat thp trong sudt thoi
gian di tao diéu kién thuan loi cho cac loai vi khuan nay vi chiing c¢6 co ché dinh dudng hydro
cua ban than chung.

Khi cac anion sulfat, SO4>, c6 mat trong mdi truong, cac vi khuan khir sulfate c6 thé
tré nén quan trong. Mot sb trong chung c6 thé canh tranh voi cac vi khuan sinh acetate tao
thanh hydro bat budc vé cac acid béo bay hoi ding 1am co chat. Nhém vi khuan c6 kha ning
sir dung ethanol va lactate c6 thé bao gdm chu yéu 1a cac vi khuan khir sulfate. Bon nay thim
chi ¢6 thé 1a bon khr sulfate tuy tién. Khi c4c anion sulfate c6 mat, dugc sinh ra tir co chét
hitu co sé dugc str dung dé khir SO,% thanh sunfua, HS.

Khi cac vi khuan dinh dudng hydro c6 mat, Hy sinh ra tir co chat hitu co s& dugc
chung sir dung. Khi cac anion sulfate va cac vi khuan dinh dudng hydro dong thoi cé mat, su
canh tranh vé hydro c6 thé xay ra, va két qua s& phu thudc vao cac diéu kién moi truong.

Viéc cac vi khuan khir sulfate c6 thé bi 16i kéo vao qué trinh tao thanh methane dan
dén hai két luan quan trong. Thir nhét, chung co thé hd tro hodc canh tranh véi cac vi khuin
sinh methane. Thtr hai, chiing chiu trach nhi¢m ddi véi sy co6 mat cia HoS trong thé tich khi
sinh hoc thoat ra. Day 1a hai su kién co tam quan trong k¥ thuat co ban .

Ngoai cac vi khuan khir sulfate, mot nhém vi khuan dinh dudng hydro khéc ciing gt
vai trd quan trong trong quan thé vi sinh vat sinh methane tong thé. Cac vi khnan nay duoc
goi 14 cac vi khuén sinh acetate dong hinh, chung thudc bon hoa dudng vo co va thu ning
luong ctia minh tir phan tmg khir CO;, bang H, dé tao ra mot minh acetate, tén ctia chung bat
ngudn tir d6.

Mot s trong cac vi khuan nay 13 bon tu dudng va c6 kha niang dong héa CO,. CAC Vi
khuén sinh acetate dong hinh khac ciing canh tranh véi cac vi khuan 1én men vi ching ¢ kha
nang tao ra mot minh acetate tir glucose. Trong truong hop nay, ching 1a bon héa dudng hiru-
vo co hon hop, va la bon hdn dudng, tuc la vira tuy dudng vira di dudng.

Can luu ¥ rang, cic vi khuan sinh acetate dong hinh khong canh tranh véi céc vi
khuén sinh methane vé co chat (vi chiing sinh ra acetate) ma vé niang lugng vi chung st dung
mot phan niang lugng tiém tang ciia hdn hop, Hy céng vdi CO,.

Khi qua trinh vi sinh vat hoc téng thé cta su tao thanh methane bi cit thanh hai budc
tach biét, budc 1én men sinh acid acid hoa dau tién va budc sinh methane kiém hoéa tht hai,
thi cac vi khuan sinh acetate dong hinh c6 thé gitt mot vai tro hd tro va quan trong vi chiing c6
thé bét gitr Hy sinh ra trong budc thr nhét, trude khi nd thoat ra, dé tao thanh acetate. Vi thé,
acetate s& duoc dy trir trong hon dich nhu 1a mot co chit sinh methane tiém tang cho budc
hai. Hién tai chua c6 bang chimg thuc nghiém cho gia thuyét nay. Cac acid béo khong thé
duoc chuyén hoa mot minh thanh cac san phim cudi cung thong thudng cé tinh khir do nhitng
1y do vé nhiét dong hoc. Chung ciing dugc chuyén hoa thanh acetate, H, va CO, bdi mot
nhém vi khuén sinh acetate san sinh hydro bat budc khac, bon nay phai séng cong dudng bat
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budc vai cac vi khudn dinh dudng hydro dé duy tri ap luc riéng phan cua hydro. pH-thap hoic
rat thap trong sudt thoi gian dién ra sy phan giai .

Hinh 10.8. Bé 1én men methane sinh gas
*TOM TAT CHUONG
Gidi thiéu mot cach khai quat vé cac dic tinh ctia nudc thai, vai trd cua
VSV trong cac ngudn nudc, cac quy trinh xur i nudce thai.

VSVCN gbp phan bao vé méi truong bang cac quy trinh xir 1i nudc thai.

*Cau héi 6n tap chwong 10

1. Viéc dua nudc thai chira mot hop chat khong déc nhung dé phan gidi, chang han
tinh bot, vao song hodc ao ho s€ gady nén mot hiéu qua xau dén chat lugng ctia nude. Nhitng
hau qua d6 duoc biéu hién nhu thé nao ? Tai sao ?

2. Tai sao ngudi ta ndi rang, sy c6 mit cua khu hé vi khuan nitrate hoa trong nuéc
thai c6 thé 1am cho cac két qua do BOD tré nén thiéu chinh xac ? Tai sao viéc do BODs chua
bi anh hudng cua khu hé vi khuan nay ?

3. Sau 5 ngay U mot loai nudc thai cong nghi€p, lugng oxygen hoa tan con lai trong
mau doi ching 1a 7,8 mg/l, trong mot dich nude thai pha loang 0,1% 1a 2,8 mg/1

a. Tinh BODs cua loai nuGe thai da cho

b. Trong 1000m® nudc thai noéi trén ¢6 chira bao nhiéu kg BODs ?

4. Sau khi 0 mot mau nude thai cé k (tdc d6 oxygen hoa sinh hoc) bang 0,15/ ngay 7
ngay & 20°C va ngudi ta do dwoc BOD bang 208 mg/l. Tinh BODs ,BOD;q va BOD téng sb
cua loai nudc thai nay.

5. Céch xac dinh COD khac cach xac dinh BOD & chd nao ? Tai sao gia tri COD
thuong 16n hon gia tri BOD ?

6. Han ché cua phuong phap xac dinh COD so véi phuwong phap BOD nim & dau ?
Tai sao trong mot s6 tinh hudng, ngudi ta van phai dung phuong phdp COD dé thay thé cho
phuong phap BOD ?
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7. Qua trinh phan giai cac chét hiru co thanh methane trai qua nhiéu budc, trong do
6 hai budce 1én men.

a. bo 1a nhiing budc nao ?

b. Tuy vay, nguoi ta khong thé goi su tao thanh methane 1a mot qua trinh 1én men, vi
sao ? Vay do la qua trinh gi?

c. Néu y nghia cua hién tugng cong dudng trong su tao thanh methane sinh hoc.

* Tai li€u doc thém

1. Bién Vian Minh (chu bién), 2006. Vi sinh vét hoc cong nghiép, NXBDHHué.

2. Nguyén Quang Hao, Vuong Trong Hao, Bién Van Minh. 1998. Vi sinh hoc cong
nghiép, NXBGD.

* Tai liéu tham khao

1. Kiéu Hiru Anh. 1999. Vi sinh vat hoc cong nghiép, NXBKHKT.

2.Nguyén Xuan Thanh, Nguyén Ba Hién, Hoang Hai, Vii Thi Hoan, 2006. Vi sinh
hoc cong nghiép, NXBGD.

3. http://vietsciences.net va http://vietsciences.free.fr

4. http://wikipeda

* Giai thich thuat ngir

BOD: Nhu cau oxygen sinh héa- 12 lugng oxygen hoa tan ma VSV doi héi cho qua
trinh phan giai hiéu khi cac chat hiru co trong nude thai. Muc d6 BOD néi 1én lugng cac chat
hitu co dé bi oxygen hoa c6 trong nudc thai. Mat ¢ BOD cao nghia 1a lugng acid hitu co cao.

TSS: chit ran lo limg tong sd (SS -).

S.S: (suspended solid ): chat rin lo ling

MPN = most probable number) : Phuwong phap phat hién va xac dinh s6 lugng cac
coliform thuong gdp nhat


http://vietsciences.net/
http://vietsciences.free.fr/
http://wikipeda/
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Chwong 11
SU TUYEN KHOANG NHO VI SINH VAT

Sy tham gia ctia vi sinh vét vao viéc ngam chiét quing dd duoc nhiéu tac gia chimng
minh. Pay 13 nhimg vi sinh vat hoa dudng v co bat budc hay tuy tién, hodc vi sinh vat di
dudng, ching c6 thé thuéc vé nhom trung hay ua nhiét c6 kha ning oxy hoa sit hai thanh sét
ba cting nhu céc loai luu huynh dang khtr thanh acid sunfuric hoac sunfat kim loai. Ngoai ra,
hang loat cac vi sinh vat khac nhu nam, tao, va dong vat nguyén sinh cling c6 mat trong su
sinh truéng cong sinh trong cac dung dich ngam chiét ton tai trong tu nhién.

I. CAC VI KHUAN NGAM CHIET

Thiobacillus ferrooxidans 14 vi khuan dugc nghién ctru nhiéu nhat trong mdi quan hé
v6i cac bién phap xu ly thuy luyén kim sinh hoc (biohydromatallurgical treatment) cac loai
quing va tinh quing chira sunfua. D6 12 mot vi khuan hinh que, Gram 4m, di dong bang tién
mao, khong hinh thanh bao tir, ding mot minh hay d6i khi thanh timg cip. Vi khuan hoa
dudng vo co nay thu nhan nang lugng can thiét cho sinh truong va dong hoa CO, tir su oxy
hoa sit hai va cac hop chat luu huynh vo co c6 tinh khir. V& mit sinh 1y, T. ferrooxidans
gidng vai Thiobacillus thiooxidans, loai vi khuan thudng thudng c6 mit trong cac loai nude
khai mé c6 tinh acid. Su khac biét co ban duoc nhiéu ngudi thira nhan gitta hai loai nay 1a
viéc T.thiooxidans khong c6 kha ning oxy hoa sit hai va cac sunfua kim loai khong tan. Hé
théng oxy hoa sit hai cua T. ferrooxidans duoc lién két v6i 16p mang ngoai chira
lipopolysaccarit ciia thanh t& bao. Cac enzyme oxy hoéa sit 1a Fe?*-citocrom ¢ oxydoreductase,
citocrom a, va coenzyme Q...

Hinh 11.1. Thiobacillus ferrooxidans dong héa CO tir sw oxy héa sit hai va cac hop

chit Iru huynh vé co ¢6 tinh kKhir

So dd chung cua sy oxy hoa sinh hoc bao gém cac loai sau: s%, %S0, 84062',
S03%, va SO,%. Trong diy oxy hoa cua sy trao dbi chat S, luu huynh nguyén t6 nam ¢ trang
thai phan tr dugc polime hoa (cdu tric vong Sg) va sunfit 1a mot san pham trung gian chia
khéa dugc chuyén hoa thanh sunfat. Cac phan (mg enzyme tham gia vao diy oxi hoa sunfua
nay c6 thé dugc trinh bay nhu sau:



159

Céc vi khuan ngam chiét khac bao gdbm Leptospirillum ferrooxidans lan dau tién
dugc phan 1ap tir quing sunfua vang. N6 ¢ thé ngam chiét pirit, c6 kha nang sinh truong tu
dudng trén ion sat hai, co nhiéu su twong dong vé mit sinh 1y véi Thiobacillus thiooxidans va
man cam véi sy kim hidm bai ion sét ba.

S+ %0, +2H" ——— s° +H,0 (11.1)
8 +0,+H,0 ——m SO;* +2H" (11.2)
250; + 0, _— 250, (11.3)
S,05% S SO4%+pesunfua dihydrolipoat ~ (11.4)
2S,05” _ > 03;SSSSO; + 2¢ (11.5)
SO> +2AMP ——» 4APS + 4¢ (11.6)

2APS + 2P _— 2ADP +2S0,% (11.7)

ey

Hinh 11.2. Vi khuén Thiobacillus thiooxidans (Acidithiobacillus thiooxidans)
Thiobacillus acidophylus c6 kha ning ddi voi ca sinh truong héa tu dudng 1an sinh
truong di dudng. N6 duoc phan 1ap tir mot moi trudng nudi T. ferrooxidans. Vi khuan nay oxy

e

hoa lru huynh nguyén t6, duong, acid amin va cac acid cacboxilic & pH 3,0-3,5. Thiobacillus
kabobis va Thiobacillus organoporus oxy héa luu huynh nguyén té va sinh truéng & ph 1,5-
5,0. Thiobacillus thioporus oxy héa lru huynh nguyén t6, thiosunfat va nhiéu loai sunfua ké
ca sunfua kém.

Sunfobacillus acidocaldarius dugc phan 1ap tir cic sudi nudc néng cé tinh acid. N6
sinh truong hoa ty dudng véi cac co chit 1a luu huynh, cac hop chit khir ctia luu huynh va sat
hai.

Hinh 11.3. Sunfobacillus acidocaldarius Sinh truéng & pH=2, nhiét d¢ op 800C
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11.CO CHE TAC PONG CUA VI KHUAN
Su chiét kim loai ra khéi cac quang chtra sunfua c6 thé dat dugc nhd céac
phuong thirc trao doi chat tryc tiép hay gian tiép cia vi sinh vat. Co ché tryc tiép c6 thé biéu
dién bang phuong trinh:

Vi khudn
MS + 20, —— > MSO; (11.8)

Trong d6 M 1a kim loai nang hoa tri hai.

Co ché gian tiép, vi du d6i véi qua trinh ngam chiét quing uranium, ¢ thé duoc biéu
dién nhu sau:

UO; + Fey(SO04)3 » UO,SO4 + 2FeSO4 (11.9)

Sét hai duoc sinh ra trong phuong trinh trén s& dugc tai oxy hoa bai cac vi khuan
thanh sit ba theo phuong trinh sau:

Vi khudn
2FeSO, + H,SO, + 0,50, —_— Fe,(SO4); + H0 (11.10)

Vi vdy, trong phuong thirc tic dung gian tiép ctia vi khuan, vi khuan dong vai trd
cung cép mot cach lién tuc chat oxy hoa, Fey(SOy)s. Sét hai s& thu duoc tir sy oxy hoa sinh
hoc pirit 13 chat ludn ludn két hop véi cac sun fua va quing uranium:

Vi khu
OFeS, + H0 + 7,50, — > Fey(S04)s + HyS04 (11.11)

Budc mot trong su oxy hoa truc tiép cac sunfua kim loai. MS, 1a sy hoa tan co chat
trude khi xay ra phan tmg trao doi chat. Diéu nay c6 thé dat dugc nho sy phan ly ctia MS:
MS < M* + &% (11.12)
Anion sunfua duoc giai phong ra sau dé s& 1ap tirc duoc lién két voi hé thong enzyme
ctia vi khuan va bi oxy hoa thanh sunfat:

s>+ 20, —ML 5 g0 (11.13)

Vi vdy, anion sunfua bi loai khéi phuong trinh (11.12) va can bang s& chuyén vé phia
bén phai giy ra mot sy hoa tan manh hon. Vé mat 1y thuyét qua trinh nay co thé tiép tuc dén
khi toan bd co chat (MS) dugc chuyén héa thanh san pham (MSO4). Tuy nhién, trong cac hé
théng khong lién tuc sy tich lily cac san phém c6 thé dat téi mot né)ng dd trd nén doc dbi véi
vi sinh vat hodc Jarosit s& két tia trén bé mit cua co chat lam can trd hoat dong cua vi khuén.
So dd nay giai thich tai sao vi sinh vét lai ra & ngay sat bé mit khoang vat. Hon nita nguoi ta
da phat hién théy mot mbi quan h¢ truc tiép gitra tdc do chiét kim loai (dM2+ /dt) @6 hoa tan
san pham cua cac khoang vat sunfua (Ksp):

dM** /dtKsp = aKsp = a[M*][S?] (11.14)

Trong d6 o 13 hé s6 ty 1¢ thuan. Theo phuong trinh (11.14), téc do chiét kim loai 1a
cao nhét khi do hoa tan san pham cua khoang vat sunfua cta né 1a cao nhat.
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I11. MOT SO QUA TRINH THUY LUYEN KIM SINH HQC

1. Ngam chiét sinh hoc quing dong

Céc yéu t6 anh hudng dén sy thu hdi dong va dén hoat tinh cta vi khuén 1a:

a) Pic tinh vat 1y cua thé quing (kich thude hat quing, do thdm ddi v6i dung dich
ngam chiét, tinh dan nhiét va kich thudc dong.

b) Thanh phan hoa hoc ciia quing va nguyén liéu nghéo 1a da chii chtra khoang vat
dong (su c6 mat va phan bd cua pirit va hat quang ri€ng bi¢t bén trong thé quang);

¢) Thanh phan cta dung dich ngam chiét di vao (O, va CO, hoa tan va cac chat dinh
dudng khéc, do acid, ty 16 Fe* /Fe®*, quan thé vi sinh vat).

Viéc ngam chiét tai chd (in-situ) quing dong cling gidng nhu ngdm chiét chat dong ¢
nhiéu diém. Khi d6 quing qua thap khong thé dung phwong phap khai thac thong thuong,
nguoi ta s€ pha v khoi quang trong long dat bang thudc no va ngam chict tai cho.

Quéing nghéo Quang nghéo

Ximenit hoa Chiét bang dung moi|—

1 A
Dong ximentit —
(85%) Thu hot nhe digén

\)

Déng catot
(99.9%)

Hinh 11.4. So' dé ngdm chiét quing dong
2.Ngam chiét sinh hoc quiing uranium
Uranium da duogc chiét tir quang nho qué trinh ngam chiét vi khuan hoc & quy mé
cong nghiép. Hoa hoc cta su chiét nay c6 thé dugc biéu dién bang mot su thay doi tir uranium
khong tan hoa tri bén sang dang hoa tri sau hoa tan trong moi truong ngam chiét co tinh acid:

Vi khudn
UO, +Fex(S04)s+2H,S0s — 7 Ha[UO2(SO4)s]+ 2FeSO,  (11.18)
Phwong trinh nay 1a phuong trinh dao nguoc cia phwong trinh (11.9). Sunfat sit hai
duoc tai oxy hoa thanh sunfua sit ba theo phuong trinh (11.10). Su bién d6i ning luong tu do
chuén (86,1 kJ/mol) va thé oxy hoa khir d6i v6i hé théng U*/U (446mV) ciing gibng nhu
su bién dbi niang luong tu do va thé oxy hoa khir cua hé thong Fe®* /Fe** (77,4 ki/mol va
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747mV). Céc qué trinh sinh hoa hoc va thay luyén kim sinh hoc d6i véi viéc chiét uranium d4
duoc biét rat ro.

3. Ngam chiét sinh hoc quing bac

Su phan b cuia bac va cac nguyén to khac trong dit bi anh hudng manh boi cac chu
trinh sinh dja héa. Cac kim loai ning va kim loai quy thudng tao thanh cc phirc chat va dugc
duy tri nho cac 16p mun cua dat. Cac vi sinh vat tham gia vao viéc st dung cic nguyén t6 nay
bao gom cé vi khuan, nim, tao va dia y.

Vé kha ning cua Thiobacillus ferrooxidans st dung sunfua bac 1am ngudn ning
lwong hién dang con tranh cai. Mot sd tac gia cho ring (Ag,S) téng hop va tu nhién déu
khong dugc vi khuan ngam chiét phan giai vi bac doc véi T. ferrooxidans. Tinh doc nay cé
lién quan dén su tich liy dic hiéu dbi voi bac cia té bao. Song viéc nudi T. ferrooxidans trong
moi trudng c6 nong dd6 AgNOs ting dan lai tao ra cac chung dé khang véi bac.

Vo nam 1986 mot nghién ciru khac da phat hién ra rang T. ferrooxidans d4 thic day
su chiét chon loc bac tir mot loai quang sunfua hon hop. Trong 49 ngay ngam chiét, khoang
75% bac da dugc hoa tan tir quang hon hop khi c6 mit vi khuén va chi c6 50% khi Véng mat
vi khuan.

4.Thiy luyén kim sinh hoc vang

Ngay tir nhitng nam 1960 nguoi ta da phat hién dugc cac vi khuan di dudng c6 kha
nang hoa tan vang tir cac khoang vat laterit. Trong cac nghién clru nay, ham lugng vang cuc
dai khong vuot qua 1,5mg/dm®. Tuy nhién sau 283 ngay ngam chiét da tach duogc toi 82%
vang chura trong quang. Mot sb loai nim d3 dugc chimg minh khong nhimg c6 thé chiét vang
tir quang ma con c6 thé loai vang hoa tan khoi dung dich ngam chiét nho hap phuy sinh hoc 1én
bé mit co thé. Nhitng té bao ndm nay sau d6 s& duoc loc, lam kho va nung. Ngudi ta ¢4 phan
lap dugc hang loat ching ndm hoat dong c6 thé loai t&i 98% vang tir dung dich ngam chiét
sau 15- 20 gio tiép xc.

4.1.Hoa Tan vang tw quang pirit nho hoat dong cua vi sinh vdt

Céc thi nghiém ngam chiét ¢4 dugc tién hanh véi pirit chira vang (150g vang/tin
quang) trong cac binh non chira 5g pirit va 200cm® moi truong dinh dudng chira 200mg
(NH4)2S04, 50mg KCI, 50mg K,HPO,4, 500mg MgSO, va 10mg Ca(NO3), trong mdt lit nude
cAt, va dugc u voi 10 cm® mot chung Thiobacillus ferrooxidans thuan khiét. Két qua chi ra
trong bang (11.1)

Bang 11.1. Sy hoa tan vang tir co chit pirit nho Thiobacillus ferrooxidans

Thi nghiém Su tach Thi nghiém Su tach
nuoi tinh so chiét vang nuoi lac chiét vang
gldm? sO gldm?
1 Khéng 1 60
2 150 2 480
3 270 3 490
4 390 4 520
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4.2.Thu hoi vang tir cdc tai nguyén chira asenopirt

Sy tuyén khoang asenopirrit ¢4 dwoc tién hanh tir nhimg nim 1960.Vi khuin
Thiobacillus ferrooxidans c¢6 kha nang giai phong vang tir quang chira cacbon trong d6 asen
chiém khoang 6%.

Céc diéu kién t6i uu cho su ngdm chiét ¢4 xac dinh dugc 1a: ty trong bun khoang 1a
20%, pH1,5-2,0 va kich thudc hat 1a 0,05mm.

Céc dic diém co ban cua qua trinh ngam chiét kim loai quy véi sy tham gia cua vi
khuén dugc minh hoa trong hinh 11.2 dudi day.

H20 . 1 véi _
H-50. quang i khuan 2 KON tioure
4 i + +

—= ngdm chiét dich ngdm chiét [~ 7]

ran/long ngam chiét bing xianua

L E
R

— | -rén-"léng H quing nghéo
thu hd
%' u hoi .
\I/ | thuhdi —

Cu. Zn \l/

Ag Aun

Hinh 11.5. Qua trinh ngam chiét kim loai quy nh¢ vi khuan (R= rin; L=long)

Hinh 11.6.Vi khuan Ralstonia metallidurans ¢é cong dung nhw cac may loc dit
siéu nho6, hip thu kim loai ning (Au) ¢ trang thai hoa tan va chuyén ching sang dang ctig

5.Ngam chiét sinh hoc sunfua kém
Su tach chiét kém tir cac quang sunfua nho Thiobacillus ferrooxidans dugc
thuc hién theo phan Gng sau day:

Vi khu#
Zns + 20, —= ZnSO,



164

Céc bé ngam chiét quing sunfua k&m ban cong nghiep nho Thiobacillus ferrooxidans
d4 tao duoc nhitng ndong do kém trong dich mang (pregnant solution) t&i 120g/dm3 va tée do
giai phong kém vao dung dich t6i 1300mg/dm®/gid. Dung phép tach chiét kim loai bang dién
phan tir dung dich ngam chiét nhd vi khuan (do Cominco, Trail, B.C.,Canada thiét ké) d3 dat
dugce mot hidu qua toi khoang 80% vai chat lugng k&m thanh pham loai cao. Cac nghién ctru
dong hoc chi ra rang téc do tach chiét, V(mg/dm?®/gi®) 1a mot ham sb cua kich thude hat quing
sunfua, d va duoc biéu dién bang phuong trinh sau:

V=Vnexp(-kd)= 569,2exp(-5,24.10d)

Trong d6 Vi, 1a tdc do 1y thuyét cuc dai c6 thé dat duoc va k 1a mot hang s ty 18
thuén.

Trong mot nghién ciru khac duoc tién hanh vao nim 1986, B.Zurita da tim thay rang
téc do ddi vai cac hat quang nho hon 12um dugc tinh theo phuong trinh:

V=exp(-0,136k + 5,452)

va ddi voi cac hat ¢6 kich thudce 16n hon 12um:

V=exp(-0,03d + 5,88)

Khi str dung phuong trinh th&r hai dé tinh toc do, sy tach chiét kém duoc dic trung
bdi cac bién ngam chiét. Bang cach cuc dai hoa phuong trinh héi quy, cac gia tri bién t6i uu
dd dugce xac dinh la: nhiét do= 35°C; pH= 2,3; ty trong bun khoang =22%; (NH4),SO, =
0,75g/dm*, K,HPO,=0,66 g/dm® CO, trong khong khi = 7,9% va dién tich riéng phan cua
tinh quing sunfua k&m-chi khong thé xtr 1y c¢6 hiéu qua kinh té bang quy trinh lam ndng chay
thong thuong. Song cac ki thuat thay luyén kim sinh hoc da duoc sir dung thanh cong dé thu
hoi k&m va cac kim loai khac tir cac sunfua kém pham chéat. Trong cac k¥ thuat nay, kém,
d6ng, va cadmium s& duoc hoa tan, trong khi chi van con nam lai trong quang. Vi sunfua kém
khong hoa tan trong moi truong ngam chiét sinh hoc chira acid sunfuric cho nén c6 thé thuc
hién dugc dé dang viéc tach chiét chon loc.

6.Tach chiét coban va niken tir quing sunfua nhé bién phap vi sinh vit.

Su trao d6i niken va doc tinh cua niken déi véi vi sinh vat dd duoc Kaltwasser va
Frings nghién ctru vao nam 1980. Nong d6 vét ciia niken c6 thé kich thich sinh trudong cua vi
sinh vat trong khi cac ndng d6 16n hon lai tic dong nhu chat kim ham. Nguoi ta da tim thay
cac vi khudn di dudng tiét ra cac acid hitu co c6 thé dung dé ngdm chiét cac quing laterit chira
niken (Bosecker, 1986). Chang han, Penicillium simplicissimum di tach chiét duogc t6i khoang
70% niken tir quing laterit nhd cac vi sinh vat di dudng c6 mot twong lai day hira hen.Su khai
thac cac mo niken nghéo trong twong lai s& phu thudc nhiéu vao cac k¥ thuat ré tién nhu k¥
thuat ngam chiét acid —vi khuan. Cac mudi sunfua tong hop hodc ton tai trong ty nhién (NiS)
¢6 thé dugc oxy héa nhd Thiobacillus ferrooxidans theo phuong trinh sau:

NiS + 20, —— 7 NiSOs

Pentlandit 14 loai quing sunfua niken cht yéu gip trong hau hét cac mo co tir tinh.

Trong quing nay, niken dugc thay thé bang coban vdi ty 18 Ni/C= 50/2. Viéc ngdm chiét sinh
hoc pentlandit c¢6 thé biéu dién bang phwong trinh sau:
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Vi khudn

(Ni,FE)gSs+17 %0y +3Y4 H,SO, —_— 4%NiSO4+2Ys Fez(SO4)2 + 3¥4H,0

Trong céac thuc nghiém vai cac binh ngadm chiét, trén 80% niken da duoc tach khoi
pentlandit trong 12 tuan, con trong cic thuc nghiém & bé ngam chiét trén 97% niken da dugc
tach chiét trong 3 ngdy. Cac thuc nghiém khac da cho thdy rang su tach chiét niken duogc cai
thién vé co ban khi c6 mit vi khuan cb dinh nito Beijerinckia lacticogenes.

Ngudi ta cho rang sinh truong cia Thiobacillus ferrooxidans duoc kich thich boi sy
giai phong ionamon nh¢ Beijerinckia 1a vi khuan nhan dwgc ngudn cacbon danh cho sinh
truong tir T. ferrooxidans. Theo cac két qua dd cong bd, qua trinh ngam chiét sunfua coban
nhd T. ferrooxidans trong cac thi nghiém c6 ciy giong da dién ra v6i téc d6 75 1an nhanh hon
s0 v6i cac mau dbi ching vo trung (Karavaiko, 1985) va ndng d6 dat dugc da 1én t6i 30g/dm®
(Torma, 1978).

IV. SU TiCH LUY KIM LOAI NHO VI KHUAN VA TAO

Vi sinh vét bao gém xa khuén, vi khuan lam, cac vi khudn khéac cling nhu ndm soi va
nam men c6 kha ning tich liiy cac kim loai ning va cac nuclit phong xa tir moi truong ngoai.
S6 luong tich iy dugc c6 thé rat 16n, va cac co thé tham gia vao qué trinh tich lily nay c6 thé
dao dong tir nhitng méi twong quan ly-héa nhu hap phu va két tia toi cac qua trinh phu thudce
Va0 trao ddi chét té bao nhu qué trinh van chuyén. Ca té bao sdng 14n té bao chét déu co kha
nang ddi véi viéc hp thu va tich lily va do vy cac san pham dugc tao ra s& 13 ban than céc té
bao vi sinh vét hodc cic chit bat ngudn tir cac té bao nhu cic san pham tiét cua trao doi chat,
cac polisaccarit, cac cau tir cua thanh té bao.

1.Co ché ciia sy tich liiy kim loai nho vi sinh vat

1.1.5w hcfp phu sinh hoc khong phu thudc vao trao doi chat

Hép phu 1a sy tich Iy hay su tap trung céac chét, chét bi hép phy, 1én mot bé mat
hodc mit phan pha, chat hap phu. Nguoc lai, hdp thu xay ra khi cac nguyén tir hay cic phén tir
ctia mot pha xam nhap gan nhu dong déu vao trong cic nguyén tir hodc phén tir ciia mot pha
khac. C6 ba kiéu hip phu chinh.

Kiéu thtr nhat do lyc hip dan dién gy ra va thuong duoc goi 1a sy hdp phu ¢ trao
d6i’’- 1a sy hap dan cia cac ion tich dién duong ddi véi cac phdi tir tich dién 4m trong nguyén
ligu té bao

Loai hap phu thir 2 , trong d6 cac phan tir dwgc hip phu c6 thé co sy chuyén dich bén
trong bao gdbm cac luc van der Waal.

Loai thtr 3 1a luc hdp dan hoa hoc giira chét bi hip phu va chat hap phyu. Néi chung
kho c6 thé tach biét giita sy hap phu vét 1y va su hip phu hoa hoc va da sb cac loai hap phu
déu bao gdm ca ba dang d3 mé ta & trén.

Thuat ngit “*hap thu’’(sorption)co thé bao gdm ca hap phu va hip thu va ding dé chi
mot qua trinh trong d6 mot thanh phan chuyén dich tir mot pha sang mot pha khac, thuong 1a
mot pha ran. Do vy thuat ngit “‘hdp thu sinh hoc’” dwgc ding dé mé ta nhitng mbi tuong
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quan ly- hoa khdng dinh hudéng co thé ton tai giita cac loai kim loai/ nuclit phong xa va cac
thanh phan cua té bao.

*Vi khuén va vi khuén lam

Thanh té bao clia cac vi khuan Gram dwong hép thu kim loai c6 hi¢u qua tuy rang
phé hap thu cua chung c6 thé kha rong. P6i vai B.megaterium, Micrococcus lysodeikticus, va
Streptococcus mutans su lién két kim loai duoc xép theo tht tu sau day: La®* >Cd** >Sr**
>Ca’* > K* > Na". Thanh té bao cua Bacillus subtilis co i luc chon loc d6i véi mot s cation
va dudng nhu rang nhém —COO ciia acid glutamic trong peptidoglycan 1a vi tri chu yéu déi

voi su két tua kim loai.

Hinh 11.7. Mt s6 vi khuan c6 kha niing tich lu§ kim li
1. B.megaterium; 2. Micrococcus lysodeikticus 3. Streptococcus mutans

1.2. Su tich lily noi bao phu thudc vao trao doi chat

*Vi khuan va vi khuan lam

Ngudi ta di phat hién dugc cac hé thdng vén chuyén dac hiéu déi voi Mn?* & mot sb
vi khuén nhu E. coli, B. subtilis va Lactobacillus plantarum. Ngoai ra, Mn* ciing nhu (Ni%* va
C02+) ¢6 thé dugc hip thu nhu 13 mot co chat ¢6 ai lyc thdp cua hé théng van chuyén Mg2+. O
L.plantarum, su van chuyén Mn** phu thudc vao gradien H' xuyén mang va nguoi ta da phat
hién dugc cac néng dd ndi bao cua kim loai nay cao téi 30mmol/l.

Hinh 11.8. Vi khuan lam Anabaena cylindrica (trai); Anacystis nidulans (phai)

O vi khuan lam Anabaena cylindrica nguoi ta da ghi nhan duoc hé thong van chuyén
Ni?* c6 tinh dic hiéu cao. Niken dugc tap trung nhiéu hon khodng 2.700 1in ¢ bén trong té
bao va sy hap thu phu thudc vao hiéu thé ciia mang va bi kim ham trong bong tdi hodc bdi cac
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chat kim ham trao d6i chit. Su hip thu tich cuc cd* ciing dugc phat hién ¢ Anacystis
nidulans va qua trinh nay bi kim ham canh tranh boi Ca** va Zn*".

Cau héi 6n tap chwong 11
1. Céc Thiobacillus 14 nhitng vi khuan chiu acid:
a. Xéc dinh tip dinh dudng cua cac vi khuan nhém nay.
b. Xét nhu ciu oxy, phai xép chiing vao nhém nao ?
c. Cho biét mot moi truong nudi cy thich hop cho nhém vi khuan nay ?
2. Ban chat cta hién twong dn mon cac dng dan bang sat 1a:
a. Su oxi hoa H,S thanh acid sufuric.
b. Su khir acid sufuric thanh H,S.
c. Su oxi hoa H,S thanh luu huynh
d. Su khoang hoa chat hiru co thanh H,S
3. Trong sy an mon 6ng dan nudc, su oxy hoa dudi diéu kién ki khi d3 dién ra voi su
tham gia ciia cadc qua trinh...........ccoooiiiiiiiii khi c6 mat giéng vi khuén cé
BN A e 17 WO trong moi truong.

4. Sy oxy hoa luu huynh nguyén té dugc thuc hién boi cac vi khuan nhu Thiobacillus
thiooxidans dién ra theo phuong trinh sau day:
2S + 2H20 +302 = 2.
* Tai licu doc thém
1. Nguyén Quang Hao, Vuong Trong Hao, Bién Vin Minh,1998. Vi sinh hoc cong
nghi¢p, NXBGD.
2.Nguyén Xuin Thanh, Nguyén B4 Hién, Hoang Hai, Vii Thi Hoan, 2006. Vi sinh hoc
cong nghi¢p, NXBGD.
* Tai liéu tham khao
1. Kiéu Hiru Anh. 1999. Vi sinh vat hoc cong nghiép, NXBKHKT.
2. Nguyén Lan Diing, Nguyén Dinh Quyén, Pham Van Ty, 1997. Vi sinh vét hoc,
NXBGD.

3. Pham Thanh Ho, 2005. Nhéap moén cong nghé sinh hoc, NXBGD.
4. http://vietsciences.net va http://vietsciences.free.fr

5.http://images.google.com.vn/images
6.http://textbookofbacteriology.net/Bacillus.html
* Giai thich thuat ngir

in-situ: tai chd
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I. NGUYEN NHAN GAY O NHIEM MOI TRUONG

Chwong 12

CONG NGHE VI SINH VA BAO VE MOl TRUONG
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1. Pha rirng: C6 thé xem pha rirng la nguyén nhan co ban, 1a ngudn goc cua nhi¢u

nguyén nhan khac 1am mat cAn bang hé sinh thai va gay 6 nhiém méi truong.

Bang 12.1. Dién bién dién tich rirng tir nim 1943 dén nim 1999

0

1446.3265Kkm |

’

- ) —— 25163 2km

Hinh 12.1. Hién trang rirng Viét Nam nam 1943 (trai) va nam 1999 (phai)

Pon vi tinh: 1000ha

Nam 1943 1976 1980 1985 1990 1995 1999
1- Rimg o nhién | 14.000 11.070 10.486 9.308 8.430 8.252 9.444
2- Rimng trong 0 92 422 584 745 1.050 1471
Cong (1+2) 14.000 11.162 10.908 9.802 9175 9.302 10.915
Qé che plui cua | 43% 33.8% 321% | 30% 27,2% | 28,1% 33,2%
nmg
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2. Sw phat trién cac nganh cong nghiép: La nguyén nhan gy 6 nhiém méi truong
do cac nha mdy thai ra cac chat thai dang khi, dang long hay dang ran, déu la nhiing chét gdy
6 nhiém moi truong.

skov! D. Donne Bryant Stock/Ricardo Teles: &

Hinh 12.2. O nhiém khéng khi do hoat ddng cong nghiép
a.Nha may Smokestacks (My), b. & Paraha Ti¢p Khac

3. Thudc trir sdu, phan héa hoc: Ciing 1a nguyén nhan quan trong gay 6 nhiém moi
truong khi st dung qua nhiéu, st dung bira bai thicu can doi.

Hinh 12.3. Paul Hermann (1899-1965), kham phara dichloro - dipheny! -
trichloroethane ( DDT), c6 tac dung di€t sau hai, dé sir dung kha ph6 bién tur nhimg ndm
1940-1970. ba cam st dung tir 1973.

4. Hoat dong ciia con ngudi: Gop phan lam 6 nhiém moi trudng boi chit thai sinh

hoat, bo1 cac hoat dong san xuét va doi séng cua con nguoi.

-X4 hoi cang van minh, dan s6 cang tang thi ngdy cang xuét hién nhiéu yéu t6 gy 6
nhiém méi trudng.

- Su bung nd dan sé kéo theo qua trinh do thi héa ngay cang dién ra manh mé& ma
moi trudng do thi 1a moi truong bi 6 nhiém ning.

- Sinh hoat cua con nguoi tao nén lugng rac thai, nudc thai 1on gy 6 nhiém moi
truomg. Dan sé cang ting thi nguy co ngdy cang 16n.
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- X3 hoi cang van minh, con nguoi cang c6 nhu cau sir dung nhiéu loai phuong tién
gdy 0 nhiém méi truong nhu Xe ¢6 dong co, ta lanh... O nhiém do xe c¢d thai ra trong moi
truong khong khi ngoai CO, ra con c6 ca Pb.

Ngoai ra con nhiéu nguyén nhan khac cling gay 0 nhiém méi truong, c6 nguyén
nhén thuong xuyén, c6 nguyén nhan xay ra dot xuat. Vi du: chay ring, dam tau cho dau, tai
nan nha may hat nhan, thtr vii khi hat nhan, vii khi hoa hoc, chién tranh. . .

15,85% 32,75%

(

9,86% 11,279

11,97%

- 8,80% 7,75%

1,76% ’ 0

@ Céng nghiép Dién, dién tdr B Cong nghiép Hoa chat
O Cbéng nghiép Nang O Céng nghiép Nhe
B Cong nghiép Thuc pham I San xuat Vat liéu xay dung
B San xuét tht céng O Nganh khac

Hinh 12.4.Xung djt giira phat trién kinh té va 6 nhiém méi truong

II. MOT SO BIEN PHAP VI SINH GOP PHAN BAO VE MOI TRUONG
Viéc bao vé mdi truong c6 thé thuc hién theo cac phuong phap co ban la:
- Triét tiéu nguyén nhan hay han ché nguyén nhan gay 6 nhiém mai trudng.
- Xur Iy hau qua ma cac nguyén nhan da gy ra sy 6 nhiém.

Vi nhitng phuwong hudng d6, CNVS ¢ thé gop phan bao vé moéi truong theo cac
bién phép sau:

1. Trong cay xanh: Trong cdy xanh dé phu xanh dét tréng doi troc, cai tao dét, cai
tao moi sinh, cdi tao hé sinh thai. . . 1a bi¢n phap htru hi€u han ché sy 6 nhiém moi truong do
rung bi tan pha gay ra.

2. Dung phén sinh hoc thay phin héa hoc:

Han ché sur dung phan hoa hoc nho CNSH tao ra cac dang phan sinh hoc nhu
Nitragin, azotobacterin, phan l1an vi sinh. . . Nho d6 giam thi€u sy 6 nhiém do phan hoc hoc
gay ra.

3.DUng phwong phap sinh hoc dé bio vé thuc vt thay cho thudc trir sau

- Dung VSV diét con trung gay hai

- Dung dong vat di¢t con trung gay hai

- Cong nghé gen tao gidng cdy chiu siu bénh
4. Xir Iy chat thai bang CNVS
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[1] [2] [3]

Hinh 12.5. [1]. Ngay 6/1/1960, Bac Ho da ra 101 kéu goi toan din huéng ing mjt
thang trong ciy va dat tén la 7ét trong cdy.[2,3] Trong rirng

I1I. CONG NGHE VI SINH CO BDINH PAM VA PHAN VI SINH VAT

1. Cong nghé gen tao gidng ciy c6 kha niing c6 dinh dam

C6 2 hudng giai quyét van dé nay dang dugc thyc hién:

- Sir dung cong nghé gen: Chuyén gen san xuét nitrogenaza (gen nif) tir vi khuan
Klebsiella pneumoniae c¢6 kha ning ¢ dinh nito sang E.coli tao ra cho E.coli c6 kha ning
¢b dinh dam roi str dung chiing nhu 1a ngudn cung cip dam.

- Chuyén gen nif vao cac cdy khong c6 kha nang cb dinh dam lam cho céc ciy nay
trg thanh cdy c6 kha ning c6 dinh dam nén tu cung cép dugc dam cho cdy. Hy vong ring
trong thoi gian dén, bang k¥ thuat gen ngudi ta chuyén cac plasmid chira gen nif vao cac cay
trong va s& cham dat nan doi dam trién mién cua cay trong, lac by gid chic chin sé tao ra
mot bude ngoat vi dai ddi v6i su phét trién nong nghiép trén toan thé gidi.

2. Cong nghé sinh hoc v6i san xuét phan vi sinh vt

Hién nay ngudi ta tao ra nhimg gidng ciy trong c6 ning suat cao thudng nhu cau doi
hoi vé phan bon ciing cao. Vi vy ma dat khong dap tmg dugce nhu cau cho ciy nén phai sir
dung nhiéu dang phan bon: Phan vé co, phan hitu co, phan vi sinh...

Phén v6 co hay con goi 1a phan héa hoc ¢6 uu diém nhu cho két qua nhanh, hiéu qua
cao, nhung néu ding nhiéu s& lam 6 nhidm moi truong, 1am thay doi tinh chat 1y hoa cua dat
theo hudng 1am cho dat x4u di, tich liiy nhidu ion doc trong dit va ngay ca trong cac san pham
thu hoach. . .

Phan hitu co c6 nhiéu loai nhu phan xanh, phan bun, phan ric, phan chudng. . .
nhung hiéu qua cham, hiéu suét kinh t& khong cao do phai str dung luong 16n, ton kém cong
van chuyén. . .

Phén vi sinh c6 nhiéu dang va c6 hiéu qua khac nhau phu hop véi loai ciy trong
cling nhu loai dit trong. Phd bién hién nay 13 phan vi khuan nét san (Nitragin), Azotobacterin,
phan lan vi sinh.

2.1. Phén vi khudn not san (Nitragin):
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Nitragin 13 loai phan dugc ché tao boi vi khuan Rhizobium do Beijerink phan lap
nam 1888 va dugc Fred dat tén vao nam 1889 dung dé bon cho cac loai cay thich hop cta ho
dau.

Phan bon vi sinh do Noble Hiltner san xuét dau tién tai Dirc nim 1896 va dugc dat
tén 13 nitragin: Sau d6 phat trién san xudt tai mot s nuéc khac nhu & My (1896), Canada
(1905), Nga (1907), Anh (1910) va Thuy Dién (1914). Tty timg nudc ma nitragin san xuét ra
dudi nhitng hinh thirc khac nhau: trén thach, trong dich thé, hép thu vao than bun, dat vuon. . .

NTRALY
s B

NITRAGIN =

:ﬂ[’Zm. _
CIANTE

Hinh 12.6. Mt s6 dang ché pham Nitragin
Qué trinh san xuét nitragin dugc tién hanh theo cac budc sau:
- Phan 1ap vi khuan ndt san tir ndt ré cac cay ho dau
- Tuyén chon cac chung co6 hoat tinh ¢ dinh dam cao, c6 kha nang chiu dung dugc
cac diéu kién bt loi ciia méi truong va c6 kha nang canh tranh dugc véi cac VSV khac séng
xung quanh ré cdy; c6 kha ning song sot trén hat khi tim nhiém.
- Nhén giéng roi cho hip thy vao chit mang.

Theo GS.Nguyén Lan Diing trong hoan canh nudc ta hién nay truéc mua gieo mot
loai dau dd nao do, cac phong thi nghiém nho td chltc & cac tinh s& san xuét cac 6ng nghiém
thach nghiéng cdy vi khuan ndt sin va chuyén truc tiép xudng cac hop tic xa, cic nong
truong, & day gidng duoc nhan 1én trong cic moi truong don gian (chira nudc chiét dau 5%,
v6i 1% duong kinh). Sau 72 gio nudi cdy trong mdi ml méi truong nay co thé dat toi
3800.10% vi khuén ndt sin dién thanh hodc 2800.10* té bao vi khuin nét san lac. Pem tim
vao hat hodc bon vao dat. . . Can chi ¥ tranh str dung dong thoi cac loai thude trir sdu, thude
diét cd c6 kha nang tiéu di¢t hodc tic ché su phat trién cta vi khuan ndt san.
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Hinh 12.7. Hi¢u qua cia viéc sir dung Nitragin

2.2. Phan Azotobacterin
Trong nhiéu nim & nhidu nudc khac nhau, nguoi ta d san xuat & quy mo cong
nghiép hay thi cong nhiing ché pham tir vi khuan Azotobacter va goi 1a Azotobacterin. D6 1a
nhing dich nudi cdy Azotobacter dwoc hap thu vao than bun hodc cac loai dat giau chat hiru
co da trung hoa va bd sung thém mat it phan photpho kali. . .
Azotobacter 1a loai vi khuan sdng ty do hiéu khi, té bao tir hinh cau dén hinh que.
Khi con non té bao hinh que kich thudc khoang 2,0-0,7 x 1,0-2,5um di dong nhd chu mao,
khi tiéu thy hét 1g cac hop chét carbon c6 kha ning ¢ dinh dugc 10mg Ny. pH thich hop 7,2-
8,2, ngoai kha niang cb dinh dam Azotobacter con c6 kha ning tao ra lugng 16n cac chat didu
hoa sinh truong nhu auxin, gibberellin. . .
*Gan day, Vién Co dién nong nghiép va Cong nghé sau thu hoach (B NN&PTNT)
san xudt loai phan vi sinh Azotobacterin ding cho ciy khoai tay.

Phan bén vi sinh Azotobacterin chita 109CFU/g vi khudn azotobacterin va chat
mang, giup ting kha ning ¢ dinh N2 trong dét, ting do xbp cua dat, ting ning suat va kich
thich sinh truéng cua cdy trong. Phan bon vi sinh Azotobacterin ding thich hop cho cac cay
rau mau, cac cay co cu, tao ra san phém rau, qua sach.

Cach dung:

- Liéu luong: Bon két hop cho 1 sao Bic bd véi: (500-800kg) phan chudng + (20-

25kg) phan lan + 5kg phan dam + (10-12kg) kali + (1-1,5kg) phén vi sinh.

- Cach bon: Bon 16t toan bd phan chudng, phan 1an va 3kg phéan kali. Bon thuc: 1an 1
sau khi cay cao tir 15-20cm: 2kg dam + 3kg lan + 1/2 lugng phan vi sinh, hoa véi 60 lit nudc
sach tudi vao gdc cay; 1an 2 bon sau lan 1 khoang 15-20 ngay: 1/2 lugng phan vi sinh + 4kg
kali + 3kg dam, hoa véi 60 lit nudc sach tudi gde cay.

2.3. Phan lan sinh hoc

Trong nhiéu nim gan déy, tiép theo viéc nghién ciru va sir dung phan dam sinh hoc
dé thay cho phan dam héa hoc ngudi ta ciing da di sdu nghién ctru viéc ché tao phén lan sinh
hoc.
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Dé phan hiy dang 1an hitu co kho tan, ngudi ta da sir dung nhém VSV cé kha ning
phan hiy 1an hitu co nhu: Bacillus mycoides, B.subtilis, Proteus vulgaris . . .

Dé phan hiy 1an v6 co, can sir dung VSV nhém: Bacillus megatherium. B.mycoides,
B.butyricus, Pseudomonas gracilis, P.herbicola, P.radiobacter. . . Nam méc Aspergillus
niger. Qua trinh san xudt phan 1an sinh hoc tién hanh qua cc budc chu yéu sau:

- Phan 1ap va thuan khiét cic VSV c6 kha ning phan giai lan

- Tuyén chon chiing c6 hoat tinh phan giai lan cao, c6 kha ning thich hop véi cac
diéu kién séng khac nhau trong méi truong dat, co kha ning ton tai trong chit mang khi san
xuét ché pham.

- Nhan gidng VSV dé gia ting sd lugng VSV phén giai lan

- Ché tao ché pham bang cach tron VSV phan giai l1an voi chat mang  véi ty 18
thich hop. Chat mang thuong dung 1 than bun, dat bot apatit, ¢6 thé bo sung thém 1% duong
1am chat dinh dudng cho vi khuan phat trién t6t, ché pham c6 thé & dang bot hay dang vién.

3.Thubc sinh hoc bao vé thue vt

Viée sir dung qué nhiéu thude hoa hoc trir sau va diét co dai trong ndng nghép ngay
cang dan dén hau qua 6 nhim méi truong va phéa hoai hé sinh thai tu nhién. Thudc sinh hoc
bao vé thuc vat dua trén quan hé ddi khang gitta cac nhém vi sinh vat véi nhau, giita con
trung voi nhau, cling nhu gitta VSV véi con trung. Cac quan hé ddi khang nay von da co
trong tu nhién, né chinh 13 mot trong cac yéu td tu diéu chinh cua hé sinh thai. Khi mot loai
nao do6 trong hé sinh thai phat trién qua nhiéu vé sb luong thi c6 mot loai khac dung n6 lam
thirc an cling phat trién manh va tiéu diét no. Nho cac quan h¢ ddi khang nhu vay, cac loai
trong ty nhién luén ludén dugc gitr & thé can béng. Hé sinh thai ty nhién dugc bao tdn nho
nhiing quy luat ty diéu chinh nhu vdy. Khi sir dung quéa nhiéu thudc trir sdu va diét co, cac
loai ddi khang von da it lai bi tiéu diét di cung véi con trang gy hai, va vi thé yéu té diéu
chinh ty nhién ngay cang mét di.

Phuong phdp sinh hoc bao vé thuc vat nhim muc dich phuc hoi nhirng loai ddi
khang véi con trung gy hai, dwa trén nguyén tic nudi nhan tao cac loai dbi khang, tha ra
thién nhién & nhitng noi ¢ nhiéu loai gay hai. C6 thé st dung bién phap con tring diét con
tring nhu nudi nhan tao ong mat do Tricoderma dé diét trir sau xam va mot s6 loai sau khac.
C6 thé sir dung bién phéap diét con tring nhu nhu nuéi cdy Bacillus thuringiensis dé giy
bénh cho cac loai sau hai cdy trong.

Trong té bao cua loai vi khuan B. thuringiensis c6 nhiing hat tinh thé hinh qua trdm
¢6 doc tinh d6i voi con trung, Nhitng vi khuan diét con tring dau tién duoc phan 1ap ra dau
tién tr con trung bi bénh. Sau d6 dugc nuodi céy, nhan giéng va cudi cung dugc dua trd lai
thién nhién, gay dich bénh hang loat cho con trung hai cay. Hién nay c6 hai nhém bién phap
¢6 thé st dung VSV dé phong trir bénh cay: dung VSV diét con trung va ding VSV diét
VSV bang kha ning sinh chit khang sinh.

3.1.Ché pham thuéc triv sau BT
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Nam 1901, Ishwatari. S, 1an dau tién phén 1ap dugc chung vi khuén gdy bénh cho
tam. C)ng dat tén 1a Bacillus sotto. Pén nam 1911, loai vi khuan nay duogc Ernst Berliner phat
hién va dat téb lai la Bacillus thuringiensis khi 6ng nghén ctru ra tac nhan gay bénh trén loai
sdu xam ¢ tinh Thuringia, Pirc. Pén nam 1938, 1an dau tién Bacillus thuringiensis duoc str
dung lam thude trir sdu tai Phép va dén nhitng thap nién 1950, BT da dugc dung rong rai tai
My. Nam 1956, nguoi ta tim ra hoat tinh trir sdu cta vi khuén c6 lién quan dén tinh thé duoc
tao ra trong qud trinh sinh bao t.Nam 1961, BT duogc dang ky nhu mot loai thudc trir sdu an
toan voi to chitc EPA (Environmental Protection Agency). Ngay nay hang chuc ngan bién
loai ctia chiing vi khuén nay dugc st dung dé tao ra thudc trir sdu sinh hoc dbi véi nhiéu con
trung gay bénh khac nhau.

3.1.1.Vi khudn Bacillus thuringiensis

BT la truc khuén sinh bao ti hiéu khi khong bét budc, nhuém Gram duong, kich
thude 3-6um, c6 phi tiém mao khong day, té bao ding riéng 1& va xép thanh timg chudi. Qua
trinh song co thé chia thanh 3 giai doan: thé sinh dudng, nang bao tir, bao tir va tinh thé.

a. Thé sinh dwing

Thé sinh dudng dang que, hai dau tu, kich thudc 1,2-1,8 pm x 3-5um, bt mau Gram
dwong. Long moc xung quanh. Ching thuong ton tai timg ca thé hay 2 c4 thé lién nhau. Thé
sinh dudng sinh san theo kiéu phan chia ngang. Trong thoi ky sinh san thuong ¢6 2,4,8...thé
sinh dudng lién nhau thanh chudi, liic nay vi khuan sinh truéng manh, trao d6i chat nhiéu, dé
nudi cay trén moi truong.

Hinh 12.8. Hinh thai vi khuén Bacillus thuringiensis

b.Nang bao tir

Khi céc thé vi khuan gia, mot dau nao d6 trong co thé hinh thanh bao tir hinh bau
duc, con dau kia hinh thanh tinh the hinh thoi. B¢ 1a giai doan nang bao tir. Nang bao tir hinh
trimg dai, to hon thé sinh dudng.

c.Bao tir va tinh thé.

Khi nang bao tir phat trién dén mot giai doan nao do, chung s& nut ra, giai phong bao
tir va tinh thé. Kich thudc bao tir 0,8-0,9um x 2um. Bao tir dang nga c6 thé dé khang véi cac
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diéu kién moi truong bat loi. Ché pham vi khuan thuong duge bao quan & dang bao tir. Tinh

thé thudng c6 kich thude thay d6i, nhung thuong vao khoang 0,6um x 2um; hinh thoi, hinh
bau duc tiry theo loai va loai mdi trudng.

Tinh th

Hinh 12.9. Nang bao tir v giai phéng bao tir va tinh thé doc ciia BT
3.1.2.Co ché gdy djc ciia tinh thé djc BT

Qua trinh hoa tan tinh Doc th lien két voi receptor

thé va hoat hoa chat dac trén biéu bi rudt
. Y.
Noi docts s . hi 1 *ﬁ
s | !

Tién doc to R
. Receptor /‘
Doc td hoat dong Bao tr, Xuyén thiing

iz mang rudt

Tinh thé

@ &8
Bao tir ndy mam \ ‘

a sw sinh san
Vc&a vi khuan i\;\
Hinh 12.10. Co ché hoat dong ciia tinh thé déc diét con triung

Tinh thé doc cling vé6i bao tir xAm nhap vao co thé sau bang con dudng tiéu héa khi
sau an phai 14 c6 vi khuan. Trong diéu kién binh thudng, tinh thé doc khong hoa tan. Khi di
vao rudt giira ciia sau, noi c6 pH kiém cao (>9,5) lam cho tinh thé doc tan ra. Tuy nhién, dang
hoa tan nay chwa phai 12 dang hoat dong. Dang tién doc t6 nay dugc protease trong rudt giira
ctia sau hoat hoa thanh dang hoat tinh doc t6 8. Ddc t nay lién két v6i t& bao biéu mo thanh
rudt, ddm qua mang tao thanh 16 xuyén mang, lam mat cAn bang ion ndi bao cua té bao biéu
mo va 1am cho chung bi phan giai, sdu nging an va bi chét doi. pH cua trong rudt bi giam
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xubng bang v6i pH ndi mdi trong huyét twong. D6 pH thip nay cho phép cac bao tir ndy mam,
x4m chiém vat chu va cudi cing 1a gay chét.

Nhing nghién ciru gin day cho thiy noi doc td & co ba ving chic ning:

-Vung I 12 mét bod gém 7 chudi xodn o.. Mot vai chudi hodc tt ca cac chudi co thé
cai vao mang té bao rudt, tao ra cac 13, tir d6 cac ion c6 thé qua lai tu do.

-Vung II chira 3 dai p khong song song tuong ty nhu ving gin khang nguyén cua
globulin mién dich. Ving nay c6 vai trd gin véi thy thé trén bé mat t& bao biéu mo rudt.

-Vung III c6 nhiém vu bao vé doc td da duoc hoat hoa khong bi phan huy béi
protease & rudt.

Hinh 12.11.Ni ddc t6 5 caa B. thuringiensis

3.1.3.8an xudt thuéc trir séu BT

Viéc san xuét thudc trir sau sinh hoc BT ¢ Viét Nam trong nhirng nam gan day moi chi ¢
quy m6 phong thi nghiém. Cho dén nay van chua c6 nha may san xuat voi cong suat cao dé
c6 the dap ung dugc cho phong trur sau hai rau ¢ cac vung chuyén canh.

Cac ching dung cho san xuat thir chi yéu 1 tir nude ngoai, vi vdy chua dap ung
duge nhu cau san xuét trong nudc, cong nghé san xuat chu yéu theo phuong phap 1én men
chim. Phuong phap 1én men x6p da c6 mot s6 co so thuc hién nhung khong thu duoc két qua
nhu mong mudn.

beé san xuat ché pham diét con trung hai rau BT phai qua cac budc sau:

a.Phén lgp vi khudn B. thuringiensis(BT) :
-Dé phan 1ap vi khuan BT nguoi ta thu mau 1 nhitng con tring bi bénh dang con
song.

- Sir dung mdt trong cac mdi trudng cd thanh phan nhu sau
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Bang 12.2 Méi truong dung dé phén lap vi khuan B. thuringiensis

Nguyén li¢u (g/1) Moi truong 1 Moi truong 2 Moi truong 3 Moi truong 4
Glucose 15 5 3

Saccarose 10
Cao ngo 4.5

Tinh bot ngd 6.0 5

Cao nim men 3.5 2

K;HPO, 1

KH,PO, 1 1

NaOH 0.43

CaCl, 0.1

Pepton 10 30 10
NaCl 2 5
MgS0O,.7H,0 0.1

Na;HPO,4 5

Cao thit 3

(Dan theo Tran Cam Van, 1995).
b.Tuyén chon chung thich hop: Can tuyén chon chung vi khuan BT mang cac didc

diém:

-C6 hiéu luc diét sau cao

-C6 ti 1¢ séng sot cao khi phun mot sé lugng 16n ra ngoai dong rudng

-C6 kha ning sinh truong, phat trién, giit hoat tinh trong diéu kién nudi cdy nhan
gidng ¢ phong thi nghiém.

-C6 ti 1¢ séng sot cao trong ché pham.

c.Lén men tao ché phiam: Dé san xuat ché pham BT c¢6 3 phuong phap chinh: Lén
men trén moi truong 1ong (1én men chim), 1€n men trén moi truong dac va 1én men trén moi
truong ban 1éng (con goi 1a 1€én men xop).

Sau day chung t6i xin gidi thi€u phuong phap 1én men chim:

-Nhan giéng cip 1; Méi truong c6 thanh phan nhu MT 1 Bang IV.1

-Nhén gidng cp 2: Moi trudng c6 thanh phan (g/1):

-Glucose -3; Kho lac - 5; Bot ca- 5; Cao ng6-5; Dau dau twong- 2.5ml; nuée 1lit.

-Lén men : M6i truong 1én men chim cé thanh phan g/l):

Kho lac - 20; Bot ca- 5; Cao ng6-18; CaCOs- 5; MgS0,4.7H,0-0.07; Dextrin- 5;
KoHPO4- 0.4; Dau dau tuong- 3ml; nude 1lit.
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Hinh 12.12 Ché pham Thudc trir siu BTc6 ddc tinh ddi véi con trung.
Quy trinh san xuat BT (Dan theo GS.TS. Pham Vin Ty)
Chung BT thuan chiing

Nhan gibéng cép 1
Nhan gidng cap 2
Lén men (48-72h, pH 7, nhiét d¢ 30°C
\’

Loc va ly tam

J
Thu sinh khdi

\

Hoan thién san pham

Hinh 12.13. Quy trinh san xuit BT
Thanh phadm: Ché pham sau khi 1én men phai danh gia chat luong dya vao 2 chi tiéu:
s6 luong vi khudn séng trong ché pham dat trén 2.10° té bao/ g va doc tinh cta ché pham phai
manbh.
Tiéu chuén BT can phai dat:
-S4 lwong bao tir: : 3-10 ti bao ti/ 1g ché pham
-Ham luong chat kho dam bao tir 7-10%
-6 pH trung tinh: 7- 7,5
-Hiéu luc diét sau dat tir 70-90% sau 7 ngay
-Thoi gian bao quan 12 thang.
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3.2. Ndm xanh Metarhizium anisopliae

Metarhizium thudc ho Moniliaceae. Bao tir tran, hinh try, dau tron hoic elip tiy
ching, c6 mau lyc nhat hay oliu, kich thudc 4,5-5,5 pm. Nhiét do sinh trudng la 28-30°C.
Trén 35°C thuong khong sinh truong. Bao tir ndy mam sau 24 gio khi gip d6 4m thich hop &
28-30°C. Metarhizium flavoviridae Grams co cdu tao gidng Metarhizium anisoplia, nhung
bao tir 6 dang hinh tru. Metarhizium c6 kha nang tiéu diét nhiéu loai con trung pha hoai mua
mang nhu bo rﬁy, bo xit, bo rua, chau chau, kién vuong hai dtra, bo dat hai mia, lac, mbi,
muodi...Chung c6 kha ning sinh doc t6 destrucin A (Ca9H4705Ns) va destrucin B (CsgHs107Ns)
rat doc ddi véi con trung. Khi bao tir ndm roi trén co thé con trung, gip d6 am cao va kéo dai
s& ndy mam, ddm xuyén vao co thé. Khi con tring chét, nam lai ddm xuyén ra ngoai, luc dau
1a 16p phan trang & khép ndi giita cac ddt, sau phét trién khap bé mit co thé con tring va hinh
thanh bao tir. Bao tir M.anisoplia thuong c6 mau luc dam con M. flavoviridaethuong c6 mau
luc nhat. Bao tir phat tan theo gié hoac nudc dé lay sang cé thé khac.

Metarlizium anisoplive ice: Gozenyama, Ibarak, Japan
Date: 10/Aug. 2003 ost: Bacnium irregulariterdentutum (F+75-EF) Photo: I. Ihara

Mycelia of Metarhizium anisopiiae Photo: F. Thara

[3] [4]

Hinh 12.13a. NAm xanh Metarhizium anisopliae
[ 1] ki sinh trén bo que, [2] Bo canh cirng ,[3]Khuan lac, [4] HE soi.
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Blastspores of Mefarhizium anisopliae Photo: F. Thara

[1] [2]
Hinh 12.13b. Nam xanh Metarhizium anisopliae
[1]Khuin lac trén méi trudng thach nghiéng, [2] bao tir nhin qua kinh hién vi

Bo mon Sinh Thai Con Tring va Phong Trir Sinh Hoc, Vién Lua dong bang song
Cutu Long da thu thap, phan 1ap con bo xit hoi hai lua bi bénh tai O Moén, tao thuan va nghién
ctru dic tinh sinh hoc ciia ndm xanh, Metarhizium anisopliae va dd ché tao thanh cong ché
pham M.a(OM2 — B)

Ché pham M.a (OM2— B) ¢6 hiéu luc rat cao dbi véi cac loai bo canh cing, ray, bo
xit hai cay trong va c¢6 hiéu luc twong ddi kha d6i voi cao cao, mdi va mot sé sau an 1a khac

Sau khi phun 7 ngay, hiu luc diét trir bo canh cing hai dira cia M.a (OM2 — B) dat
tr 68 t61 89%, hiéu luc diét trir cac loai rﬁy dat tr 73,5 t61 91,5% va hi¢u luc trir bo xit hai cay
trong 1a tir 73-88% (tuy theo diéu kién nhiét, am do cua timg vy, timg ving va trén ting ciy
trong khac nhau).

Ché pham nim xanh c6 hiéu luc bén 1au va kéo dai toi hang thang sau khi phun, nén
trong mot vu laa, néu bi rdy nau, bo xit pha hai thi chi can phun ché pham nay mét lan 1a du.
Ché pham nam xanh khong gdy anh huong x4u t6i thién dich ca sau hai, con ngudi, gia suc
va moi truong.

Ché pham ndm xanh, M.a (OM2 — B) di duoc Gmg dung trén 650 ha cay trong (lda,
ngd, cdy an trai, nho, tra) va 7000 cdy dira. Theo két qua ghi nhan duoc tir cac dia phuong thi
ché phém nay da dat hiéu qua cao trong viéc quan 1y cac loai sau, rﬁy hai lua; sau, rﬁy hai tra;
mdi va céc loai sau hai cay an trai, khi ing dung vao cac mé hinh san xudt laa sach, tra sach,
nho sach va trai cay an toan tai PBSCL va mdt s6 tinh khac.

Dic biét, ché pham nam xanh con c¢6 hidu qua cao khi img dung dé trir bo canh cimg
hai dira, mot loai con tring nguy hai nhat dbi voi cay dira hién nay.
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Ché phém trir su sinh hoc ndm xanh, M.a (OM2 - B) da dugc dua vao danh muc
thude bao vé thuc vat, vai tén thuong mai 1a Ometar, dugc phép st dung ¢ Viét Nam theo
quyét dinh s6 63/2003/QD-BNN ngay 27 thang 05 nim 2003 ctia Bo Truéng Bo Nong nghiép
va PTNT.

Ché pham nim xanh M.a(OM2 — B) ¢ dang bot thim nudc, v6i chat lugng tdt, co s6
lwong bao tir cao (1,2 -1,5 x 10° bao tir/gram)

Liéu dung : tir 4 t6i 5 kg ché pham cho 1 ha ciy trong.

Ché pham M.a(OM2 — B) c6 hiéu luc 6n dinh dbi voi siu hai sau 8 thang bao quan &
nhiét, 4m do binh thudng.

Céch dung: Pha mot goi ché pham 150 gam trong 1 binh ..12..lit nuéc, loc qua hai

16p vai man. Nén tron thém chit bam dinh néng dugc hodc dau an (4 -SCC/binh) dé tang hiéu
qua su dung.

Nén phun ché pham vao lic chiéu mat.

3. 3. Bién phap VSV diét VSV gay bénh cy bang kha ning sinh khang sinh.

Cay trong khong nhitng bi pha hoai boi con tring ma con bi thiét hai do cac nhém
VSV giy bénh cay. Nudc ta nam trong ving nhiét d6i nong am, rat thich hop cho céac loai
VSV gay bénh cay, dic biét 1a nhom vi nAm. Vi du nhu bénh dao 6n do nim méc Piricularia
oryzae gay ra, bénh tiém lira do Heminthosporum oryzae, bénh lta von do Fusarium
moniliformae gay ra. Cac bénh nay gay thiét hai dang ké cho san luong mua mang. Thudc ho
hoc dung dé tiéu diét cac loai nAm bénh rat nhiéu, nhung dung cang nhiéu liéu luong ngay
cang phai cao 1én do hién tuong nhon thubc. Liéu lugng cao cua céc chit hod hoc tiéu diét ca
khu h¢ VSV c6 ich trong dat nhu VSV ¢6 dinh nito, VSV phan huy chét hitu co.....

Bién phap sir dung VSV diét VSV giy bénh cay bang kha niang sinh chat khang
sinh dya trén hai méi quan hé co ban gitta VSV véi nhau: Quan hé ky sinh va quan hé ddi
khang.

Quan hé ky sinh: VSV gay bénh cay séng ky sinh trén thuc vat, nhung chinh né lai
bi mot loai VSV khéc séng ky sinh- goi 1a ky sinh bac hai. Ky sinh bac hai thuong 14 vi khuan
hay virus c6 kha ning sdng ky trén vi nAm gay bénh thuc vat.

Nguyén tic cta bién phap nay 1a tach cac ky sinh bac 2 tir nAm bénh thyc vat, nudi
cdy, nhan gidng trong diéu kién thi nghiém rdi tha tra lai tai ving c6 ky chi ciia n6 dang phat
trién. Ky sinh bac hai s& gy thanh dich bénh lam chét hang loat cic VSV giy bénh cho cay
trong. Kho khin ciia bién phap nay 1a viéc phan 1ap ciing nhu nudi cdy ky sinh bac hai. Vi nd
1a loai sinh vat séng ky sinh trén co thé séng nén viéc phan 1ap va nudi cay bang méi trudng
nhan tao rat kho khan.

Quan hé d6i khang: VSV trong qué trinh sdng tiét ra cac chat ddi khang tc ché
hodc tiéu diét 1an nhau. Dién hinh 14 cac VSV sinh chit khang sinh.

Viéc nghién ciru va Gmg dung bién phap nay duoc tién hanh theo cic bude:

-Phan 1ap chung VSV sinh khang sinh

-Chon chung, nang cao hoat tinh.



183

-Thir hoat tinh khang sinh d6i voi VSV gay bénh cay

- San xudt va thir tac dung cac ché pham.

Bén canh viéc nhap giéng VSV sinh chét khang sinh c6 hoat tinh manh tir nudc
ngoai, viéc phan 1ap cac chung VSV c6 kha ning sinh chit khang sinh 1a rat quan trong vi
chét khang sinh thudc loai hop chat d& bi phan huy trong méi trudng dat, nhét 1a diéu kién
néng arn.

Céac VSV ¢6 ngudn gbe nude ngoai thudng khong thich hop vai diéu kién ty nhién
cia nudce ta, khi dua vao dat d& bi mat hoat tinh. Trong khi d6 khu hé¢ VSV d4t cta Viét Nam
rat nhidu vé sé lugng va phong phu vé chung loai.

*Tao chiing VSV sinh chit khdng sinh: Trong sd cac VSV sinh chét khang sinh
dang cha y 14 xa khuén.

Pé phan 1ap xa khuan sinh khang sinh thudc chi Streptomyces can sir dung mot
trong cac moi trudng cd thanh phan nhu (Bang 12.3):

Bang 12.3. Thanh phan méi trwong dé phan 1ap xa khuan chi Streptomyces.

1. MT ISP- 4(g/l) 2. MT Gauze- 1(g/l)

Tinh bot tan 10 thanh phén dung dich Tinh bot tan 20
vi luong : K,HPO,4.3H,0 0,5

K,HPO,.3H,0 1 FeSO,.7H,0 0,1 MgS0O,4.7H,0 0,5
MgS0O,4.7H,0 1 ZnCl, 0,1 | NaCl 0,5
NaCl 1 SnSO, 0,1 FeSO,.7H,0 0,01
CaCO; 2 Thach 20
Dung dich vi luong1ml Nudc cit 1it
Thach 20 pH 7,2-74
Nudc cat 11itt
pH 7,0

Dé trc ché cac loai tap khudn, nén bo sung vao méi truong phan lap xa khuan
K2Cr,0O7 voi ti 1€ 0,4g/1.

Dé thir hoat tinh khang sinh ngudi ta thuong dung phwong phap khuyéch tan trén
thach.

Cac chung xa khuén dung trong bao v¢ thyc vat can duge chon theo nhiing ti€u
chuan sau:

-Hoat luc khang sinh cao

-Hoat ph6 khang sinh rong

-Giir dugc hoat tinh khi dua vao dong rudng

-Khong doc ddi véi cay trong, nguoi, dong vat va cac VSV khac.

Khoéng tudce loai khang sinh dung trong y hoc.

*Tao ché phiam khdng sinh tho:
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Hién nay, cac ché pham khang sinh dung trong néng nghiép dugc san xuit ¢ dang
tho. Co hai dang ché pham: dang dich thé va dang bot.

Ché pham dang bot tién loi cho qua trinh bao quan va van chuyén hon ché phdm
dang nude. Khi sir dung, tuy theo doi tugng bénh cay

Dang dich thé: Gibéng xa khuan dugc cdy truyén sang mdi truong thach nghiéng
(MT-Gauzel). Tién hanh nhan gidng cdp 1 trén moi trudng cd thanh phan (g/1):

Bot ngd-20; (NH4)2SO4 -5; MgS0,4.7H,0-2; KoHPO4-2; NaCl- 2; nude 1lit.

Phan phdi méi trudng vao cac binh tam gidc dung tich 500ml, mdi binh dung
100ml. Moi binh cay mot ong giong xa khuan thach nghiéng (hut 1-2ml moi truong 16ng cho
vao ong giong, dung que cay gat cho bao tir hoa vao dung dich. B6 dung dich trd 1ai binh tam
gidc. Nudi ciy trén may lac tbc do 200- 220vong/phut & nhiét do 28- 30°C, trong thoi gian tir
24- 48 gio.

Nhan giéng cap 2 v6i moi truong cd thanh phan (g/1):

Bot ngd- 30; (NH,4)2SO4- 4; CaCOs- 4; NaCl- 2; nude 1lit; pH=6.5-7.5.

MBoi trudng 1én men: c6 thé st dung mot trong cac méi trudng sau day (g/1):

1).MT1: Cao ngb- 0.5; Glucose- 1; CaCOs- 0.5; NaCl- 0.5; (NH4).S04-0.35; Bot
khoai tay - 1.5.

2).MT2: Cao ngb- 0.3; Bot dau twong- 2; Glucose- 3; CaCO3- 0.6; NaCl- 0.2;
(NH)2S04-0.3; KH,PO,- 0.02.

3).MT3: Bot ngd- 2; Nam men kho- 0.5; Glucose- 3; CaCO;- 0.6; NaCl- 0.2;
(NH,4)2S04-0.3; KH,PO4- 0.02.

Dich nuo6i céy xa khuén sau khi két thac giai doan nudi trong ndi 1én men co suc khi
c6 thé coi nhu ché pham khang sinh thd. Cheé pham nay c6 thé dem ly tam loai bo sinh khoi xa
khuan r61 dem déng chai bao quan & nhiét dg thap (n€u phun 1én 18). Cling c6 thé dé ca khoi
xa khuan néu mudn dua xa khuan vao dat.

*Ung dung ché phdm khang sinh tho:

-Bon tryc tiép vao dat, vao gbc cay

-Phun dich khéang sinh tho 1€n 14, 1€n than nén loai bo sinh khéi xa khuén thay vao
dé 1a cac chat gitup cho thuoc bam dinh trén than 1a.

IV. CONG NGHE XU LY RAC THAIHUU CO

Réc thai 1d mot nguyén nhan quan trong gy 6 nhidém méi truong. Mirc séng cia
nhan loai ngdy cang cao, dan s cang ting thi mic do 6 nhiém méi truong do rac tao ra cang
16n.

Thanh phan rac thai rit da dang, cac rac thai hang ngay duogc thu gom lai va xu 1y
bang nhiéu phuong phap khac nhau. Trude diy, phan 16n rac thai ¢ thanh phd, cac khu dong
dan cu duoc tap trung lai dem chén 1ap hay dét di, ca hai bién phap nay déu gay 6 nhiém moi
truong.
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- Réc chén xudng dit s& lam 6 nhidm ngudn nude, 6 nhiém ving dit xung quanh
bai rac thai, cac khi thai doc hai do qua trinh phan hiy tu nhién bay ra 1am 6 nhiém bau khong
Khi.

- Réc dem @6t s& thai vao bau khi quyén mot luong 16n cac khi doc.

Dé khic phuc cac nhuge diém trén, ngudi ta dung bién phap sinh hoc dé xur 1y rac
¢6 hiéu qua nhat: vira khong gdy 6 nhiém mai truong, lai vira c6 hiéu qua kinh té cao.

1. Xir ly rac thii bao vé moi trwedng va tan thu lam phan bén

GS.TS. Pham Vin Ty cing mot s nha khoa hoc khac két hop vé6i cong ty méi
truong va do thi Ha N1 da nghién ctru dua VSV c6 kha nang phan giai cellulose vao xtur 1y
rac thai. Theo phuong phap nay, rac dugc danh thanh déng hinh thang, 2m x 3m x 1,5m, dudi
day dbng c6 duong 6ng dan khi vao. Bao tir nAm mdc ¢ hoat tinh phéan giai cellulose cao
duge bd sung vao theo ty 1& 40-50g/tan rac. Dung mdy thdi khi vao trong sudt tuan dau mdi
lan 10 phit, mdi 1an cach nhau 10 phit. Trong tudn 2 va 3 mdi lan cach nhau 10 phut va mdi
lan kéo dai 5 phut. Tuan 4 ngung thoi khi, sau 40 ngay kiém tra, néu rac da phan huy t6t dem
sang con néu chua c6 thé doi thém vai ngay. Phuong phap nay c6 thé phan huy khoang 30%
rac hiru co sau 40-50 ngay.

Theo d& an VIE/86/023 nha may thi diém xtr Iy rac ¢ Cau Dién da duoc cai tao va
x4y dung theo cong nghé xu 1y rac thai bang phuong phéap 1én men, st dung hé théng quat
cung cép khi cudng birc tao didu kién dé rac phan hity thuan loi. Nhiét do khéi u khoang 50°C
va trong trudong hop can thiét két hop dao tron dé on dinh nhiét do, thoi gian xur 1y thong
thuong khoang 60 ngay. D¢ tang thém thanh phan nito trong phan U tron thém ( cin thai bom
hut & cac nha vé sinh ty hoai) trong qua trinh 1én men, day chuyén cong nghé nhu sau (12.14)

Khu tiép nhan rac Khu tiép nhan phan

l

Phan loai tai ché So tron

}

Tron va nghién
Lam phan u ( thong khi)
Lam kho va dao tron

Trit dong

Sang phan loai

Hinh 12.14. So' @6 cong ngh¢ xir Iy rac thai tai xi nghiép xir 1y rac thai Cau Dién
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O An Do quy trinh cong nghé diung VSV phan giai hiéu khi rac thai d6 thi va rac
thai nong nghiép nhu sau: Rac dugc chat thanh déng dé 1én men, ct sau 10 ngay dong rac lai
duoc dao tron mot 1an. Trong thoi gian 33 ngdy, dong rac duoc phan huy hoan toan va thu
dugc phan hitu co cé tén goi la CELRICH. CELRICH c6 mdt s6 vu diém nhu: han ché co dai
moc, c¢6 chira VSV phan giai lan va VSV ¢d dinh dam, nang cao nang sudt mua mang 15-
40%; cai thién mau sic, mui vi kich thude hoa qua va rau trong diéu kién ton it phan boén hoa
hoc.

2. Xir Iy nwéc thai bang cong nghé sinh hoc

Nudc duge ding nhiéu trong sinh hoat, trong san xuat néng, cong nghiép. Nudc sau
khi str dung dugc thai ra moéi truong. Nudc thai chira nhiéu chét vo co, hitu co, nhiéu khi doc,
dic biét nudc thai & cac bénh vién chtra nhiéu loai VSV giy bénh. Do d6 viée xtr Iy nudc thai,
bién nuéc nhidm ban thanh nude sach tra lai cho méi truong, hay dé str dung lai cho san xuét
va doi sdng 1a viéc 1am cép thiét.

Hién nay trén thé gioi dang sir dung cac phuong phap vat Iy, héa hoc va sinh hoc dé
xur 1y nude thai. Trong cac phuong phap trén, phuong phap sinh hoc ngay cang dugc st dung
rong ri vi nhitng wu diém:

- Phan hity hoat chit hitu co trong nudc thai nhanh, triét dé ma khong giy 6 nhiém
moi truong.

- Tao ra dugc mot s6 san pham c6 ich dé sir dung trong cong nghiép va sinh hoat
nhu: bioga, etanol..., trong ndng nghi¢p nhu phan bon.

- Thiét bi don gian, phuong phép d& lam, chi phi it ton kém, hiéu qua cao hon céc
phuong phép khéc.

Phuong phap sinh hoc dé xir 1y nudc thai thuong cé thé bao gém cac giai phap
chinh la:

e Phwong phdp xir Iy hiéu khi ( xt 1y bang bun hoat tinh): Pay 1a phuong phap
phd bién nhét cho xir Iy nudc thai hitu co, trong phuong phap nay, cac chat hitu co ¢ nong do
cao ¢o trong nudce thai duoc VSV sir dung trong diéu kién hiéu khi. Sinh khdi VSV dugc nudi
trong thiét bi suc khi, co thé bang kim loai hodc bé tong va duoc dé ling trong thiét bi lang
tiép sau, nudc thai sau khi xtr Iy dugc tach khoi can bun nho thiét bi ling nay. Dé ting cuong
hiéu qué cta bé hiéu khi va cia VSV, sau khi tach khoi nuéc & trong bé ling, luong bun nudc
duoc hdi luu mot phan vé bé hiéu khi. Phuong phap ndy st dung cho cic nude thai c6 ham
luong BOD trung binh tir 150-10.000mg/I.

Hg¢ vi sinh vat: thuong gap la: Actinomycetes, Bacillus, bacterrium, Pseudomonas...

e Phuwong phdp mang sinh hoc: Trong phuong phap nay, VSV duoc cb dinh trén
bé mat cia chat mang, nudc thai dugc dua vao trén 16p vat li¢u mang. Tai day, chét hitu co
duoc hip thu va phan giai.

Qua trinh phan giai cac HCHC chu yéu nhd sy ¢6 mit ctia cac VSV hiéu khi trén bé
mat mang va vi vay, chung dugc phan giai téi CO, va H,O. Ngoai ra trong cac 16p sau cua
mang c6 chira cac vi khuan yém khi, dong vai tro phan giai cac HCHC thanh H,S, NH,", axit
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hitu co... cac hop chét nay lai tiép tuc duoc vi khuan hiéu khi phan huy t6i H,SO,4 HNOs,
CO, va H,0. Ngoai vi khuan, su phan hity cac HCHC con ¢6 sy dong gdp cia cac loai vi tao
va cac dong vat nguyén sinh khac. Phuong phédp mang sinh hoc nhin chung thuong duoc ap
dung dé xir Iy cac nudc thai c6 do nhidm ban thip, BOD tir 100-200mg/l v4i hiéu suat xir 1y
75-90%BOD.

ePhwong phdp hé sinh hoc: Phuong phap xir Iy két hop tac dung cia vi khuan véi
cac sinh vat khac, chu yéu la tao va cac DVNS khac, déng thoi két hop hoat dong cua vi
khuan hiéu khi, yém khi nho tao ra mirc do thoang khi khac nhau trong hd ¢6 chiéu sau khong
qua 16, két hop véi hiéu qua chiéu sang cta dién tich bé mat hd. Kha ning phan giai khoang
35-95% céac hop chét hitu co.

ePhuwong phdp xir Iy yém khi: Phuong phap nay thich hop cho xt Iy cac nude thai
¢6 nong do nhidém ban cao, BOD tir 500mg/1 hodc 16n hon va c6 kha ning thu hoi nang lugng,
tao ra it bun kha ning phan huay toi 80-90% BOD. Trong cach xir Iy yém khi, vi khuan yém
khi dugc nudi trong céc thiét bi yém khi co khuéy tron. Chat hitu co duge phén giai té1 metan,
COg, céc axit hitu co, HsS... Mot lugng 16n nang lugng thu dugc dudi dang khi metan. Qua
trinh phan hiy yém khi cic HCHC c6 thé xdy ra ¢ nhiét do cao 53-55°C nho hé vi khuén
Themophillus (tbc d6 phan hiy trong diéu kién trén cao hon 2-3 1an so voi téc do phan huy
nho hé mesophillus & 34-36°C.

ePhwong phdp tw nhién xir Iy rdc thai: Véi nhitng loai rac thai c6 ndng do chat
nhiém béan khong cao, khong chira nhidu chét doc hai cho nguoi thi thuong ding phuong phap
xur 1y tu nhién.

Nudrc thai tir nha may, khu dan cu... cho chay thim qua 16p dat day khoang 2m, hay
cho chay qua 16p dét x6p, cat, soi... nude thai di qua cac 16p dat d6 nhd he VSV ¢6 san o day
céc chét ban s& dugc phan hity lam cho nudc trd nén sach hon. Pay 1a qua trinh tuy lam sach
dé 1am, it tén kém, c6 thé xur 1y nudc thai trén quy mo 16n. Nude sau khi xtr 1y ¢6 thé dung
trong néng nghiép, din ra ao hd song... dé hoa vao ngudn nude chung ciia ty nhién.

Cau héi on tap chwong 12

1. Nguyén nhan giy 6 nhiém méi truong ? nhimng bién phap nao cua cong nghé vi
sinh gop phan chéng 6 nhiém mai truong ?

2.Céc loai phan bon vi sinh vat ? Trinh bay quy trinh san xuat mot loai phan bon vi
sinh thong dung hi¢én nay. Cho vi du minh hoa.

3.Trinh bay co s& khoa hoc ctia mbi quan hé d6i khang giira cac sinh vat. Qua do hiy
cho biét quy trinh san xudt va tmg dung cia mot loai thude trir sau sinh hoc.

4. Co s¢ khoa hoc cua cac bién phap xu 1y rac thai hitu co ? Trinh bay mdt quy trinh
cu thé.

5. Trinh bay nhiing nguyén tic chung ciia cong nghé san xut enzim tir VSV va mot
s6 tmg dung cu thé.

* Giai thich thut ngir
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Dinh nghia méi trwong: Theo UNESCO (1981) thi moi trudong cia con ngudi bao
gém toan bd cac hé théng tu nhién va cac hé théng do con nguoi tao ra, nhitng cai htru hinh
(46 thi, ho chira...) va nhimng cai v6 hinh (tdp quan, nghé thuat...), trong d6 con ngudi séng
bang lao déng cuia minh, ho khai thac cac tai nguyén thién nhién va nhan tao nhim théa man
nhirng nhu cau ctia minh.

A

Dinh nghia é nhiém méi trwong: O nhiém moi truong 1a sy nhiém ban cua moi
truong lam cho moi trudng khong con trong lanh, sach s&. Sy nhiém ban co thé xay ra & moi
truong dat, moi truong nude, moi truong khong khi do cac tic nhan gay 6 nhiém twong tmg
v6i ting loai moi trudng trén.

Dinh nghia chdt thai: Chat thai bao gdm chat thai ran, 16ng, khi dugc thai ra sau qua
trinh st dung ciia con nguoi va da bi thay doi tinh chat ban ddu cua chung.

Céc logi chat thdi (theo ngudn gdc pht sinh) :

+ Chat thai sinh hoat: Chat thai tir cac khu déan cu, khu vuc hoat dong thuong mai,
cong sd, truong hoc...

+ Chat thai cong nghiép: Chat thai tir cdc nha may dang hoat dong, co ca chit thai
sinh hoat nhung trong d6 chat thai cong nghiép 1a chu yéu.

+ Chat thai d6 thi: 1a nhitng chat thai trong cic hé théng cong thoat ciia mot thanh
pho.
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Chwong 13
BAI TAP CO' SO’ VA NANG CAO
I. PHAN CAU HOI

1. Pién vao chd trong

Cau 1:

a. Thé gi6i vi sinh vat v6 cing da dang. Dé nghién ctru chung cac nha khoa hoc phai
dua vao céc tiéu chi V& ..ooovveeeeen. pernrrrrrreeeeeee i yeeerrrrrrrereeeeeaannas dé sép Xép ching vao bac
thang phan loai va dat tén.

b. Cac vi sinh vat dugc sip xép vao bdc thang phan loai tir thap dén

CAO 1 eutteeteeteeeereeteesseeseeeseessseesaessbeenseeasbeesaesabeenseeenseenres Loai 1a bac thang phan loai thap
nhét......... la bac thang phan loai cao nhat. Loai duoc dat tén theo hé
thOng. ..o, theo tiéng.................. viét nghiéng. Vi du vi khuan gay bénh than co
tén la Bacillus anthracis.

Cau 2:

Virus 14 nhitng thuc thé gay nhiém.................... ma gen nom cua ching chi chira hoac
la..on. hodc 1a ...ccooeeeees + . Chung chi nhan 1én trong ........c.ccccvevvennnen. bang cach st
dung b0 MAy......c.cccveeveennnnnn. VA iveiieeieenieeeieeneans ctia t& bao dé tong hop nén cac ban sao cia
ban than minh nham truyén .................. ctia ban than chiing sang céc té bao khac.

Cau 3:

Ciu trc dién hinh cua mot virus don gian nhit bao gdm moét...............
(coreernreennns hodc..... )vamot ................. duogc got la ............... Cac virus phuc tap hon, dac
biét la cac virus dong vat con chita mdt 16p vo boc dugc tao nén bdi mot to
hop...cooovveen peeerrre e (V2 E R

Cau 4

a. DNA soi don cua virus vira dugc transcriptase nguoc tong hop nén trude hét duoc
chuyén thanh...... ............. va sau dO dUQC....ccvveeevieeieeeeee, clia té bao chu.

b.0 mot sb virus, l6p vé boc dugc phu bdi cac................ cd ban chét
| T hodc.............. ma vai tro cua chung la dé nhan biét (Vé mat hoa hoc) cac ........ va

gan vao t€ bao ma ching gay nhiem.

Cau 5:

a. Lira tudi bi nhiém HIV cao nhat 1 1¢a tudi ........cvevrvereens

b. Bénh viém gan B duoc truyén chu yéu qua duong............

c. Bacteriophage nhan 1én nho................. va pha huy n6. Do 1a qué trinh............ , €on
cac vi khuan chira mot prophage va luu giit né vinh vién trong........... ciia minh duoc goi la cac
vi khuan..............

Cau 6

a. Prophage, ndm trén .................. cia vi khuan, chinh 13 nguyén liéu di truyén
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b. Céc hat tuong tu virus song chi chira ARN thuan khiét duoc goi la .......... la bon
gy bénh & thuc vat c6 nghia kinh t& nhur...........cc.ooooveeeeeee....

¢. Céc hat protein thuan khiét gay bénh than kinh & dong vat c6 tén la.......
Céu 7:

a. Hién tugng mot loai virus chi nhiém bénh trén mot vat chu hay nhom vét cha nhét

dinh dugc goila ............. cua virus. Tinh ndy do céc........ccccvvevrennennnen. tao nén.
b. Bénh dai 1a mot bénh .................. cap tinh thuong ddn dén .........
Cau 8:

Trong céc cdu tric sau ddy, hai cau tric nao khong gip trong mot hat HIV: a) ARN
sgi don; b) cac glicoprotein bé mat; ¢c) DNA soi kép; transcriptose ngugc; e) protein vo; f)
DNA soi don.

Cau 9:

a. Nhidm sic thé vi khuan khi nam dudi dang...................... s€& khac voi dang

................ bdi mot cau trac dam déc hon va it cong kénh hon.

b. Khi ¢6 mat cua lisozim va saccarose, mot truc khuan Gram am s€ bi bién doi thanh

mot t& bA0.......eeeen. coOtén la.....ccoeevveenrnnnn, va mét di dang hinh que cua noé.

Cau 10:

Nam 14 sinh vat thudc dang t& bAo .........ccooevveuvenene. Co thé c6 thé don hay da bao
dang soi, c6 thanh....................... (mot s it co thanh................. ), khong co............... song di
dudng  theo  kiéu............... Sinh  san  bang ... khong  co............... va

Cau 11:

Cau 12:

a. Noi bao tir 1a thé ............... clia cac té bao vi khuan, khong phai 1a phuong tién
sinh san, khi gap diéu kién thuan loi, bao tir s& nay mam va mdi bao tir chi cho ........ té bao
dinh dudng.

b.Noi bao tur ¢6 tinh ........ cao, do vay thuong gay kho khan trong cong tac bao quan

thue pham va trong viéc khir tring & cac bénh vién.

Céu 13:

a. Nhan t6 di truyén ngoai nhan cua vi khuan c6 tén 1a céc ............. , chung khong
quyét dinh sy sdng con cua té bao vi khuin song mang mot sé gen quan trong nhu Cac
(0111 RTRRRRRN e —————
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b. Cac vi khuan luu huynh mau tia va mau luc st dung............. lam chét cho dién tir
trong quang hop, két qua 13 tao thanh....................... tich luy bén trong té bao hodc dugc tiét ra
bén ngoai té bao.

Cau 14:

a. C6 dinh nitrogen 1a qua trinh chuyén hoa nitrogen cua khi quyén (N>) thanh...........
mot chit can thiét cho sy sinh tong hop cac amino acid.

b. Trong thé gidi vi sinh vat, chi c6 mot $6 10A1.eeeeeeeeen. la c6 kha nang ¢ dinh
nitrogen phan tir.

c. Enzyme chiu trach nhi¢m dbi voi su ¢b dinh nitrogen phan tr co tén la ....

d. CO.....nhém vi khuan cb dinh nitrogen chi yéu, d6 la..............

Cau 15:

a. Nitrogenase d& bi 1am bat hoat bai........ , vi vay céc té bao vi khuan c6 kha ning c6
dinh nitrogen hodc 1a phai ho hdp manh & ving bé mat té bao dé giit cho phan bén trong té
bao vang mat oxy (chang han & ...........ccccoeveee... ).

b. Protein dugc chuyén hoa thanh cac peptid boi cac enzyme c6 tén Ia........, con cac peptid
dugc phan gidi thanh cac aminoacid c6 tén la................

Cau 16:

a. Qua trinh phan nitrat ho4 1a mot qua trinh c6 hai dbi véi nong nghiép, boi vi.........

b. Sy khur nitrogen dang khi thanh amoniac c6 tén la....................

c. Phtrc hé enzyme chiu trach nhiém dbi voi su ¢b dinh nitrogen cong sinh c6 tén la....

Cau 17:

a. Su phan nitrat hod xay ra manh ¢ nhitng noi OXY........c.cccceevvnennns

b. Chi vi khuan oxy hoa amoniac thanh nitrit c6 tiép dau ngi......, trong khi Chi vi
khuan oxy ho nitrit thanh nitrat c6 tiép dau ngi.............

c¢. Mot vi khuén dét sinh bao tir séng ki khi dugc nghién ctru nhiéu do kha nang cd
dinh nitrogen manh ciand co tén la..........ccceeeneennnnne.

Cau 18:

a. Vi khuan c6 dinh nitrogen séng cong sinh trong béo hoa dau thudc bon ....(1)....
sinh oxy va c¢ tip dinh dudng la..................

b. Vi khuan khong luu huynh mau tia hay gip trong cac ngudn nudc tuy nhién thude
bon............. sinh oxy va c6 tip dinh dudng la................

¢.Chi nao trong cac chi sau day chira cic loi cd dinh nitrogen séng cong sinh:

Rhizobium/ Anabaena/ Clostridium/ Frankia/ Azotobacter.

Cau 19:

Bét ctr lac nao ciing c6 thé tim thdy trén co thé ciia mot nguoi truong thanh it
nhit............. t¢ bao vi sinh vat, da sé trong ching la........... va chung dugc goi
la..e ctia co thé con ngudi.

Céu 20:
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Mot s6 vi sinh vat séng trén da, song da ) séng trén cac bé mit........ cta co thé, dé
T bao pht bén trong miii, miéng, duong ho hap trén, dudng rudt, va dudng
niéu sinh duc.

Cau 21:

................ khéng duoc coi 1a mdt bo phan ctia khu hé binh thuong.

Cau 22:

Nhiéu co quan va vi ti & bén trong cua co thé khée manh
NAW. e khong chira vi sinh vat.

Cau 23:

Néu hién trong .............. can sy ¢6 mat cia mam bénh sau d6 sé giai phong doc to
ctia minh vao cac t6 chire thi hién tuong............. chi 1a hau qua cua su tiép xuc gitra doc td vai

td chirc ma khong nhét thiét cn sy c6 mit cia mam bénh.

Céu 24:

Truong hop ngd ddc thirc an c6 tén la botulism (1i€t do ngoai doc td tac dong 1én hé
than kinh) khong phai 1a mot sy nhiém trung ma 1a mot sy...................

Cau 25:

M6t bénh nhiém khuén c6 thé duoc truyén béng ............ , tre 1a su tiép xuc ¢o hiéu
qua gitta mot co thé da bi nhim va mot co thé khée manh. Khoéng duogc nham 14n phuong
thirc truyén bénh nay véi ....... hodc ...... 1a cac phuong thirc truyén qua mot dong vat trung
giancoténla ............. , gitta mQt co thé bi nhiém khuan v6i mot co thé khoe manh.

Cau 26:

Néu sy............... gdy nén mot su tham gia c6 hiéu qua cia co thé trong viéc hinh
thanh khang thé, duoc goi 1a..........ccoooe........ thi sy............. 1a mot phuong phap dua vao co thé
cac khang thé da duoc tong hop tir trudce; d6 1a mot sy mién dich.................... Truong hop dau
la truong hop tiém ching dé.................. , con truong hop sau 1a truong hop tiém ching dé

Cau 27:

Chat khang sinh 1a cac chat héa hoc do VSV tiét ra c6 kha nang........................ hoic
.............................. cua cac VSV khac.

Céu 28

Penicillin G chi yéu hoat dong chéng lai vi khudn Gram............... , Vi rang

a. Dung vaccine 1a dua vao co thé mot loai...................... lay tir vi sinh vat

b. Vaccin 1a vi sinh vat song dugc lay tur vi sinh vat song da mat......

c. Giai doc to duoc san xuat tir................... cua vi sinh vat.
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d. Mubn phong dich ¢ két qua, vaccin phai duogc dung cho ....% dbi tuong
cam thu.

h.Vaccine dugc dung cho nhirng nguoi.............

Cau 30:

Tré nhé va nguoi cao tudi d& man cam véi cac bénh nhiém trung vi ¢ ho hoac 1a hé
théng mién dich.....oveveeeeeen. hodacla....cccoovveveeiinnnn.

Cau 31:

Giai doan phat trién dau tién cta vi sinh vat cong nghiép dugc danh dau
béng cong trinh ctia Louis Pasteur (1878) chung minh vi sinh vat la tdc nhan cua sy lén men,
va sau do cac cong trinh cua:

A e (1886) dung cac chung ndm men thudn khiét trong san xuat bia.

D, (1898) phat hién ra dich chiét nAm men c6 kha nang gay ra qua trinh lén
men rugu (ching minh 1én men thyuc chét 1a mot qua trinh enzyme).

c. Giai doan thtr 2 ctia CNVS dugc ddnh dau bang............c..oeevvveeeeeeeereeean

d. Giai doan hién tai cia CNVS dugc danh diu bang sy phat trién cta cong nghé di
truyén voi:

- Su phat hién cac enzym....................... (céc con giao cit)

- Su phat hi€n ra CAC ....cccvvvvvveeeiieene (céac vector)

- Sy gén cac gen la mang cac thong tin tong hop CAC........cc.cov......... vao mot co thé.
- Su kiém tra ngay cang tot hon St..........cccceeeeveennns, cuia cac gen nay.

Cau 32:

Theo Thomas D.Brock (1995), Cac san pham c6 y nghia cong nghiép mang tinh
thuong mai do vi sinh vét tao thanh c6 thé duoc phan thanh 5 loai d6 1a:

5
D
Gt e
o OSSOSO PRTP
B e
Céu 33
Trong qué trinh nuoi cdy vi sinh vat dé thu nhan sinh khéi t& bao, can luu y:
a. Cac bién phap tranh nhiém tap thuong dung la........... hodc.......ccceneee.
b.Trir téo, su thu nhén sinh khéi cac vi sinh vat khac can mét su........
c. Nhiét tao ra phai dugc loai di béng mot hé théng ................
Cau 34:
a. Muc dich cia kha tring Tyndal 1a tiéu diét cac vi khuan
mang.................. & nhiét do........... Nguyén 1y cua phuong phép 1a dé cho cac

........... nay...............thanh..............rdi sau d6 dun soi dé giét chét cac thé ................do.
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b.Trong k¥ thuat xac dinh sb luong té bao bang phwong phéap nudi trén mdi truong
ran, nguoi ta goi khuén lac la........ (1a chir viét tit cua.....) vi rang khong phai bao gio né ciing
duoc moc 1én tir mot té bao.......

Cau 35:

Dé san xuat bia ngudi ta st dung dai mach dd nay mam (nha), hublon, nim men
va.....(a)........ Céc ngudn tinh bot khac hodc céc ....(b)........ chtra dudng c6 thé dugce dé bd sung
vao nha dai mach 1a : nha lta my (Triticum), cic loai ngli cde chua nay mam (dai mach, lua
my, ngd, lua), cac san pham phan huy tinh bot va cac duong co thé 1én men. Viée sir dung cac
nguyén liéu bo sung nay doi hoi phai c6 su bd sung (mot phan) cac ché pham.......(c)....... co
ngudn gdc tir vi sinh vat.

Cau 36:

Cam giac hing hai (invigorating) va say (intoxicating) cua bia 1a do.....(a)......gay ra,
mui thom, huong vi va vi ding cua bia 1a do......(b)....... ,Gia tri dinh dudng 1a do ham lugng
céc chat keo hoa tan khong 1én men (bao gdm......(c)... va cudi cing, tac dung giai khat 1a

Tac dung cia hublon 1a mot chét 1am trong vi nd két taa....... (a)......trong dich hém, la

chat lam thay ddi dic tinh cua dich hém do tao nén...... (d)......... , va cung véi ethanol va CO;
tao nén cac dac tinh......(c)....... manh tao tinh 6n dinh cho bia. Ham luong........ (d).eeen.e. chira
trong hublon lam tang kha nang tao ....... (e).......cua bia

Cau 38:

Dich duong hoa sau khi néu, dugc goi la.....(a)....... , dich nay sau khi loc dé loai triu
va ba, dugc bd sung hublon va dun nong nhiéu gio nham chiét cac thanh phan mong muén tir
hublon va nham két tua va loai cac w(b)....... c6 mat trong hublon dé tang tinh on dinh cua bia

Céau 39:

Brandy 1a ruou manh cit tir .................. , whysky 13 rugu manh cét tir............. , rum
Cat tl.uueeeennne, 1én men, con vodka 13 rugu manh cit tir.......... hoac................ 1én men.

2. Hay tra loi bang dung (P) hodic sai (S)

Cau 40:

Trong nhing sy khang dinh sau day, dau 1a sy khiang dinh dung:

a.Ning luong giai phong trong di hoa dugc s dung truc tiép cho sy tong hop cac
thanh phan té bao.

b. Ddng hoa cung cap cac vién gach xay dung dé tong hop céc thanh phan té bao.

c. Su tong hop cac thanh phan té bao 1a mot qua trinh giai phong nang luong.

Cau 41:

Mot chat khang sinh c6 hoat phd hep 1a chit khang sinh:

a. Chi c6 tac dung 1én cac vi khuan Gram am

b. Chi c6 tac dung 1én cac vi khuan Gram duong
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c. Chi c6 tac dung 1én cac vi khuan Gram duong lan vi khuan Gram am

d. Chi tac dong 1én mot nhém riéng bi¢t, tham chi 1én mot hodc vai loai vi

e. Puoc st dung rong rai hon trong thyc tién y hoc so v6i cac chat khang

sinh c¢6 hoat phé rong.

Cau 42:
a. Vi khuén 1a nhiing té bao
b. Tét ca cau khuan déu di dong
c. Moi vi khuan gay bénh déu c6 thé d6i hinh
d. Sau khi bi thoai hinh, vi khudn c6 thé tré vé hinh thé binh thudng néu

diéu kién thich hop.

Cau 43:
Nhitng nhan dinh nao dudi day la dung véi té bao vi khuan
a. Nhan duoc phan cach voi phan con lai béi mang nhan
b. Vat chat di truyén 1a DNA két hop véi protein histon
c. Khéng c6 mang nhan
d. Vat chat di truyén 1a DNA khong két hop véi protein histon
Cau 44:
a. Acid teichoic 1a thanh phan dic trung cua té bao vi khuan Gram duong.

b. S& di c6 tén goi "sao chép ban bao thu" vi phuong thitc nay cho phép bao toan

nguyén ven 50% lugng DNA c6 mit trong té bao me.

c. Tac nhan gy bénh giang mai Treponema pallidum chuyén dong rat nhanh nhd hé

thng tién mao bao quanh co thé goi la chu mao.

d. Bac diém dac trung ctia mot ndi doc t0 la nd lién ket voi té bao vi khuan va s€

khong khi nao duoc té bao tiét ra.

duong:

Cau 45:

San xuét cong nghiép acid glutamic st dung cac loai thudc mot trong cac Chi sau day:
a) Corynebacterium;

b) Pseudomonas;

¢) Escherichia ;

d) Acetobacter;

e) Clostridium.

Cau 46:

Hay goi tén cac vi sinh vat c6 kha ning tao thanh cac hon hop sau ddy nhd 1én men

a. CO, + ethanol
b. CO, + ethanol + acid lactic
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c. CO, + ethanol + acid lactic + hydro + acid axetic
d. CO, + ethanol + acid lactic + hydro + acid axetic + butadion
e. CO, + hydro + acid butiric + acid axetic.
f. CO, + hydro + aceton + butanol + ethanol + 2-propanol.
Cau 47:
a. Ho hép ki khi 12 qua trinh oxy hoa thu nhan niang luong trong d6 chat
nhén dién tr cudi cung la oxy lién keét.
b. Chét nhan dién tir cudi cling trong 1én men ethanol 1a acetaldehyte.
c. O céc vi khuan sinh methan thanh té bao chira peptodoglycan.
Cau 48:
Tim sy khang dinh sai
Phuong trinh: Glucose + ADP + P, — 2 Ethanol + 2CO, + ATP
la phuong trinh biéu dién tong quét qua trinh 1én men ruou o:
a. Saccharomyces cerevisiae
b. Sarcina ventriculi
c. Zimomonas mobylis
d. Escherichia coli
3 Sdp xép su mé td ¢ bén phdi sao cho phit hop véi cdc thudt ngit ¢ bén trdi
Céu 49:

Bién nap a. Kiéu chuyén gen trong d6 mot té bao thé nhan nhan cac gen tir cic phan tir
DNA tu do trong mdi truong xung quanh.

Tai nap b. Kiéu chuyén gen phu thudc vao sy tiép xtic té bao - té bao.

Tiép hop c. Cac gen ton tai & cung mot vi tri twong tng trén nhidm sic thé twong dong
nhung khac vé mat trang thai dot bién.

Hfr d. Kiéu chuyén gen trong d6 mot phage duoc dung lam phuong tién dé mang
DNA tir vi khuén nay sang vi khuan khéc.

Alen e. Mot té bao F( trong d6 plasmid F dugc gin vao nhidm séc thé cua té bao vat
chu.
Cau 50:
Doc tinh (Virulence) a.Kha nang ctia mdt VSV gay nén mot bénh bénh
Bénh (Disease) b.VSV, c6 thé bit ddu mot bénh & mot co thé khoe manh

Kha nang gdy bénh

. ¢.Muc d6 vé kha niang giy ra mot bénh & mot tic nhan giy bénh
(Patogenicity) >V £ 88y T ; £ay be

Tac nhin giy bénh | d. Su ph4 hong cac chirc ning cta co thé do nhidm tring
(Causative agent)
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I1.TRA LOI MQT SO CAU HOI
1. a. cu tao, dinh dudng, sinh san.
b. Loai(species)— Chi (genus)- Ho (family) -B6 (order) -Ldp (class)-
Nganh (phylum)- Giéi (kingdom)-Siéu gidi (superkingdom); tén kép, tiéng Latinh.

2. khong cé cAu trac té bao; DNA; RNA; cac té bao vat chu; sinh nang luong;
sinh téng hop; genom.
3. 161 acid nucleic; DNA; RNA; vo protein; capsid; lipid, hydratcarbon;
protein.
4, a. DNA soi kép; gin vao genom cuia té bao chu
b. gai; hydratcarbon; protein; thu thé (receptor).
5. a. tir 13 dén 19;
b. mau
¢. vi khuén; gdy tan; con cai; tiém tan.
6. a. Nhiém sic thé, Bacteriophage;
b. viroid, dira, khoai tay, ca chua.. c.prion.
7. a. chuyén hoa; gai dé nhan biét cac thy thé cta té bao ma ching gy nhiém.

b. viém nao cap tinh; tir vong
c, f.
a. siéu xoan; gian X04n;
b. tran; spheroplas.
10. nhan chun; kitin; cellulose; luc lap; hoai sinh, ki sinh, cOng sinh; bé“mg bao tir;
I6ng; roi.
11. a. Chat nhén; mang nhan;
b. ti thé, ludi nodi chat, bd may Golgi
c. PG; peptidoglycan;
d. 70S.
12. a. nghi; mat;
b. khang nhiét.
13. a. plasmid,
b. dé khang vé6i cac chit khang sinh; san xuit cac chét c6 kha ning
gdy bénh; san xuét cac chat bacteriocin; tao nén mot dic tinh trao ddi chat & vi khuéan.
14. a. amoniac;
b. vi sinh vat;
C. nitrogenase;
d. hai; nhém cdng sinh va nhém khdng cong sinh.

15. a. oxy; Azotobacter;
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b. protease; peptidase.
16. a.lam mat nitrogen cta dat va do vay, lam giam chat dinh dudng cho sinh
truong cua thyc vat;
b.sur ¢b dinh nito phan tir;
c.nitrogenase.
17. a. vang mit; b. nitroso; nitro; c. Clostridium pasteurianum.
18. a. (c0); quang dudng vo co; b.khéng; quang dudng hiru co; ¢. Rhizobium,
Anabaena, Frankia.
19. 100 nghin ti; vi khuén; khu hé binh thuong.

20. trong; mang nhay.

21. cac virus ki sinh ndi bao.

22. dich ndo tiy, mau, bang quang, tir cung, voi Falop, tai gitta, than...

23. Nhiém déc; ngo doc.

24, nhiém doc.

25. tiép xuc truc tiép; can, dot; vector tmyén bénh.

26. tiém chung; mién dich chit dong nhén tao; tri liéu huyét thanh hoc; thu dong

nhan tao; phong bénh; chita bénh.
27. {rc ché, tiéu diét chon loc; kim ham sy nhan 1én.
28. duong; Khéng c6 tac dung véi vi khuan Gram am.
29. a.khang nguyén; b. doc tinh; c. ngoai doc t6; d. 80; h. khoé manh.
30. chua hoan chinh; khong con hiéu qua nira.
31. a.Emil Christian Hansen (1842-1909);
b. Eduard Buchner (1860-1917);
c. su xuit hién cac chat khéang sinh; chon loc di tmyén cac thé dot
bién; su phat trién cia phuong phap nudi cay lién tuc;
d. restrictase; plasmid; protein dic biét; biéu hién.
32. a. Ban than té bao VSV 1a cic san pham mong mudn
b. Céac enzim do VSV tao nén: amylase, protease, lipase.
c. Cac dugc pham: cac chat khang sinh, doc t6, alkaloit.
d. Cac hoa chét dic biét va cac chat diéu vi thuc pham.
e. Cac hoa chit thong dung duoc san xuit bang con duong VSV
bao gom ethanol, axid acetic, axid lactic....
33. a. vo trung hodc sach; b. thong khi manh; C.
lam lanh.
34. a. n0i bao tu; IOOOC; bao tir; nay mam; té bao méi; dinh dudng.
b. don vi hinh thanh khuan lac; CFU (colony forming unit); don
doc.


http://clendening.kumc.edu/dc/pc/hansen.jpg

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

47.
48.
49.
50.

a. nudc; b. nguyén liéu chira duong; enzyme.

a. ethanol; b. hublon; c. hydratcarbon, protein; d. CO,.

a. protein; b. huong thom va vi dang; c. khang sinh; d. pectin; bot.
a. dich hém; b. protein.

a. vang; nha 1én men; ri dudong; ngii cdc, khoai tay.

a. Saccharomyces cerevisiae, Sarcina ventriculi
b. Leuconostoc meseteroides
c. Escherichia coli
d. Enterobacter aerogenes
e. Clostridium butyricum
f. Clostridium acetobutylicum
a. (b); b. (B); ¢ (9).
C.
a. bién nap; b. tiép hop; c. alen; d. tai nap; e. Hfr.
a. kha nang gay bénh; b. tdc nhan giy bénh; c. doc tinh; d. bénh.
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