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CHUONG 4. VI SINH VAT VA UNG DUNG
Mot s6 1oi ich ciia vi sinh vat trong noéng nghiép va thuc phdm
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UNG DUNG CUA VSV TRONG CONG NGHIEP

Tebao  Chuyenhoa sinh hoc San pham ti té bao

{" Cochit




Cac rng dung quan trong cua VSV

+ V€ nbng nghiép: c6 dinh dam cho cay trong; tuan hoan
cac chat dinh dwdng trong dat; giup gia suc tiéu hoéa co,
rom thanh thit,...

+ Vé thuc phadm: tao cac thwc phdm I1én men (bia, ruou,
fomage,...); kéo dai thoi gian bao quan; tao cac phu gia
thwc pham,...

+ Vé cong nghiép: tao ra cac dung moi hiru co, cac chat
dinh dwdng, vitamin, sinh khai, ...

+ V@ y té: san xuat khang sinh, gitp 6n dinh hé vi khuan
duwong rudt.

+ V& moi trrong; phan hay cac chat thai, cai thién moi
treng bi 6 nhiém thudc trir sau, thudc diét co,...

+ Vé nang luvong: tao khi methane dung lam nhién liéu; tao
H, tr nang lrong anh sang va cac nguon nang lwgng vo
co, hiru co dung lam nguon nang lwong tai sinh cua
twong lai. A



MOT SO PAC PIEM CHUNG CUA VSV

- Kich thuéc nho bé.

- Hép thu dinh dudng qua bé mit t& bao, chuyén héa nhanh.
- Kha ning sinh san nhanh.

- Kha nang thich @ng cao va phét sinh bi€n di manh.

- Phan b6 rong, ching nhiéu loai.

- Su da dang vé cic phan tng héa hoc.

Vi kuan Nam men Nam sci V1itao
Escherichia coli 5. cerevisiae Alternaria sp. Chlorella sp.

Hinh 2.2. MGét so vi sinh vit duoc si dung trong VSVHCN



PHAN LOAI VA SO LUJC HINH THAI VI SINH VAT

Vi sinh vat 13 nhitng sinh vat vo cing nho bé chi c6 thé quan sat dudi kinh hién
vi. C6 nhiéu dang vi sinh vét, chiing khac nhau v€ hinh thai, c4u tao va dic
tinh sinh hoc.

C4c nhém vi sinh vat cht yéu 1a: vi khu4n, nim men, nfm méc, xa khudn, mot
s@ vi tdo (tao don bao) va siéu vi khudn (virus).

- Vi khuén: Vi khu4n 1a nhitng sinh vat don bao, cau tao don gian va kich
thu6c rdt nho. M6i t€ bao vi khudn c6 the hoat dong song doc lap.

Theo hinh dang bén ngoai, vi khuin duoc chia thanh 3 nhém co ban: Ciu
khuan, truc khudn, xodn khuén.

* Hinh dang:



HINH DANG VI KHUAN

a) Cau khuan

b) Truc khuan

c) Xoan khuan




CAU TAO TE BAO VI KHUAN

Té& bao vi khuan duogc ciu tao bao gom
mot vo boc day bao quanh, phia trong la
mot mang mong- mang t€ bao chat, sau
do 1a té€ bao chat, nhan,...

* Sinh trudng: Vi khuén sinh trudng bang
cich phan doi.

Trong diéu kién thuén loi t€ bao vi khudn
c6 thé chia sau 20-30 phiit. Sau 24 gid
mot t&€ bao vi khudn c6 thé nhan thanh
471469.10'5 t& bao vi khuan.

Rilogotne —en Yiaa

Mesosome '_::I -
Plasmid ~3




XA KHUAN (NAM TIA)

Xa khuén phan b6 rong rii trong tu nhién, trong
d4t, ao ddm, trong nudc.

» Xakhuén c6 cfu tao don bao, dang soi phan
nh4nh, dudng kinh méi sgi tix 0,8 - 1um.
 Xakhu4n 12 vi sinh vat hi€u khi, thudng moc

trén bé mat co chét.
 Xa khudn khong c6 séc t6 hoic cé sic t&
nhu: hoéng, 6, xanh, nau den...

« Xa khuén sinh trudng t6t trong moéi trudng c6

nguon dinh dudng cacbon va nito. Nhiét do
thich hop 1a 26 — 37°C, pH thich hgp 1a 6-8

2. Soi mang
bao tu



NAM MOC
N4am mé6c 14 nhém thuc vat ha dang rat 16n

va da dang.

- Ndm moc khong c6 chit diép luc nén
khong tu téng hop cic chét hitu co tir khi
cacbonic nén thuong s6ng nhd vao moi
truong c6 san chat hitu co.

N4m mdc thudng moc & co chit c6 do 4m
thap (15%).

- Nhiéu loai ¢6 y nghia cdng nghiép: san

xudt axit hiru co, enzim, chat khang sinh, 1. Heé soi don bao (M&c Mucor)
vitamin,...Nhiéu loai |am héng thic pham, 2. a.Bao ti; b. Khuén ti;
gay bénh cho ngudi vadong vat. c. Bao tu nang; d. Bao tir nang véi

bao ti 10



NAM MEN

N4m men c6 ciu tao don bao va thudng
sinh san bang c4ch nay ch6i va phan
cat.

Nhi€u loai trong nhém nay c6 kha niang
lén men rugu dugc 4p dung trong
san xuit rugu, bia, rugu vang, 1am
banh mi.

Té& bao ndm men giau protein, vitamin
c6 thé ding ch€ moét s6 thuc phdm
cho con ngudi.

N4m men sinh san bing cich ndy chéi
nho roi 16n dan va sé tach ra.

* Hinh ddng va cau tao t€ bao nim
men:

11



SIEU VI KHUAN VA THUC KHUAN THE

e Siéu vi khuén (Virus) 12 nhitng sinh vat cuc nhé chi c6 thé nhin th4y qua kinh hién vi dién
tlt. Virus khong thé s6ng doc 1ap, phai ky sinh vao vat chi. Mai virus c6 mot t€ bao chu

tuong @ng.
- LA t4c nhan gay bénh truyén nhiém nguy hiém d6i v6i con ngudi, dong vat, thuc vat.
C4u tao: Phan gitra 12 axit nucleic (ADN hoic ARN), phin vo ngoai 12 capxit.

- Khi virus & trong t& bao chét, ching s& nhanh chéng vao nhan va bt ddu sinh san. O day
virus bét c4c t€ bio téng hop ra c4c axit nucleic méi theo khuon axit nucleic ching mang
tir ngoai vao.

- Sau d6 c4c virus méi dugc tao thanh va s€ phd v& mang t€ bao roi giai phéng ra ngoai, qui
trinh ndy chi dién ra tir vai phiit d&n vai chyc gid. Cdc nguén vat liéu nhu axit amin, cic

nucleotit va nguén nang luong cua t€ bao déu phai phuc vu cho nhu cdu cla virus.

12



SIEU VI KHUAN VA THUC KHUAN THE

* Thuc khudn thé: La virus cta vi khuin c6 kha niang 1am tan c4c t&€ bao chu rat
nhanh.

Qua4 trinh hinh thanh thuc khuén thé twong tu nhu virus nhung véi t6¢ do nhanh
hon rét nhi€u (khoang 15-20 phit).

Trong cong nghiép VSV ding vi khuin 1am giong san xuét thi thyc khuin thé

N e N « 2 v
1a ke thu nguy hi€ém nhat.
Bang 2.2. Phin biét qua trinh truyén bénh AIDS, SARS, CUM GA

Bénh Acid Tén virus Vat chm Phueong thm: lan
nucleic truyén
-Qua mau
AIDS RNA HIV1, HIV? Neudi, khi _Quan hé tinh duc
-Me sang con
SARS RNA SARS Cay hirong, nguéi | -H6 hap
. . S -Ho hfip} t16u hoa
CUM GA RNA H5N1 (1a cam

13



SIEU VI KHUAN VA THUC KHUAN THE

Virus SARS Virus HSN1

-2

=

Fagumz Inrvaia

HCSGMDMP VDHHC CUM GA

Hinh 2.8. Virus va dwing truyén bénh AIDS, SARS, CUM GA
14



THANH PHAN HOA HOC CUA VSV

- Nudc: chiém tir 70 - 85% trong luong té€ bao VSV. Nudc trong té€ bao
mot phan & trang thai lién két dudi dang keo tham gia vao cau tric té
bao, mot phan & trang thai tu do thuong ton tai & dang dung dich cic
hop chéit vo co, hitu co hinh thanh trong t€ bao va tham gia vao qua
trinh trao doi chat.

- Protein: chi€m ty 1€ 16n trong thanh phan chat hitu co. Chi€ém 50 —
80% trong luong kho cua vi khuin, 40 — 60% & ndm men, 15 —
40% & nam mac.

Moi loai VSV chita mot s6 loai protein khac nhau, thuong thudc loai
glubulin, albumin, glutenin.

- Protein tham gia vao thanh phén va c4u tric cla té€ bao, 1a thanh phin
co ban tao nén hé enzim, déng vai trd quan trong trong cac phan ing
sinh héa. Trong t€ bao VSV c6 hang nghin enzim khic nhau. 15



THANH PHAN HOA HOC CUA VSV

Hydratcacbon (gluxit): Haim luong gluxit thay déi theo timg loai.

Vi khuén chia tir 10 — 13% trong luvong kho, ndm men tlt 27 — 63%, ndm mac tix 40
— 60%.
Gluxit giff vai trd quan trong, dugc sir dung dé tong hop protein, lipit, xay dung cic bo
phan co thé nhu mang t&€ bao, gidp mac, d6ng thoi 1a nguyén liéu ning luong cho qua
trinh ho hap.
Lipit: thuong chiém ty 1é khong nhi€u, khoang tix 3 — 7%.
Séc t6: Nhiéu VSV nhu moét s6 loai ndm men, ndim méc, vi khuén, xa khuén c6 chita
nhi€u cic chat mau khic nhau nhu d6, xanh, vang, tim, da cam,...
Cac chat hitu co khac: cac axit hitu co (axit oxalic, xitric...), mudi cua cac axit hiru co,
cac vitamin (vitamin A, vitamin B, vitamin C, K,...). Mot s0 vitamin do VSV hap thu tir
moi trudng ngoai, mot s6 do VSV tu téng hop tir cdc hop chat hitu co.
Cac chat khodng (P, S, K,...): CO trong thanh phan cac hgp chét phirc tap clia protein,
vitamin, enzim,...S6 Iuong chat vo co trong t€ bao VSV rit it nhung giit vai tro quan
trong trong hoat dong s6ng cua t& bao (gilr cho 8p sudt thdm thau ndi bao on dinh).

16



DINH DUONG VI SINH VAT

a) Dinh dudng cacbon: Tuy thudc vao kha nang dong héa ciac ngudn cacbon, VSV duoc
chia thanh hai loai: ty duéng va di dudng.

* VSV tu dudng: c6 kha nang tong hgp cic hgp chat hitu co tir khi CO,, nuée va mudi
khodng. Dua vao nguén ning luong dung cho t6ng hop chia thanh ciac VSV quang
hgp va héa hop.

- VSV quang hop: dung nguén nang luong mat troi: Cac VSV nay c6 cic chat mau
tu nhién tuong tu nhu chét diép luc & cay xanh (nhitng VSV ¢ sic t6 mau do).
Phuong trinh téng quat clia qu4 trinh quang hop nhu sau:
6CO, + 6H,0 + 2824,06 Kcal = C.H,,0O + 60,
(glucoza)

- Cac VSV héa hop: dung nguén niang luong duoc giai phéng trong cac phan tng oxi
héa cac chit vo co.

* Vi khudn di dudng: hoai sinh dinh dudng béng c4c thitc 4n hitu co di chét (vi khudn

gay thoi, 1én men, ndm men, ndm mdoc) va VK Ky sinh (vi khuan gay bénh).
17



DINH DUONG VI SINH VAT

b) Dinh dudng Nito:

- Nhitng VSV ky sinh c6 kha néang tiéu héa dugc protein ctia vat chu.

- VSV hoai sinh c¢6 thé téng hop axit amin tit ngudn nito khodng (mudi amoni).

- Nhiéu vi khuédn, xa khuin, nAm méc c6 thé sir dung nguén nitrat va nitrit.

- Mot s6 vi khudn c6 thé d6ng héa duge nito cia khong khi (vi khudn s6ng & ré
cay ho dau, vi khuin s6ng tu do trong dét).

c) bong héa cac chit khoang:

- Phan 16n cidc VSV dinh dudng cac nguyén td (luu huynh, photpho, kali,
canxi, magie, sat...) & dang mu6i khodng: K,HPO,, KH,PO,, (NH,),HPO,,
NH,H,PO, va K,SO,, MgSO,, FeCl,, FeSO,.

- Cac nguyén t6 vi luong (kém, mangan, coban, niken, dong) c6 san trong

thanh phan co chat hoic trong mudi khoang cé trong nudc.

18



DINH DUONG VI SINH VAT

d) Nhu cau v€ vitamin: Vitamin 1a cdc chat sinh trudng chinh,
déng vai trod quan trong trong thic #n bé sung cho VSV.

Mot s6 Vi Sinh Vét can vitamin trong moi truong dinh dudng,
mot s6 tu téng hop duoc.

Mot vai vitamin c6 anh hudng dén sinh truéng cua VSV:
vitamin PP (axit nicotinic), vitamin B, (tiamin), vitamin B,

(riboftavin), biotin (vitamin H), axit pantotenic (vitamin Bs)...

19



HO HAP G VI SINH VAT

- VSV thuc hién qud trinh ho hdp d€ oxi héa cac hop chét hitu co phic
tap, giai phong nang luong phuc vu cho nhu cau hoat dong s6ng cua
t€ bao.

- VSV dung oxi dé€ ho hap goi 1a VSV hiéu khi (aerobic).

- VSV khong can oxi dé ho hap goi 1a VSV ky khi hay yém khi
(anaerobic).

- S6 nang luong giai phong trong qua trinh ho hap tiy thudc vao
nguyén liéu ho hap (hydrat cacbon, ruou, axit hitu co,...) va mic do
ox1 hoa.

VD mot s6 qua trinh ho hap dung cac nguon nguyén liéu khac nhau:

CH,,O + 60, = 6CO, + 6H,0 + 2824 Kcal.
CH.OH + O, = CH,COOH + H,O + 486 Kcal 20



HO HAP G VI SINH VAT

Qua trinh ho hap ky khi cia nim men:
CH,,O, =2 C,H,OH + CO, + 115 Kcal
Qua trinh ho6 hap cta VSV Butyric ky khi :
C.H,,0, = C;H,COOH + 2CO, + CH, + 63 kcal

Chi 10-25% nang luong giai phéng trong qua trinh ho hap duoc
stt dung cho VSV, s0 con lai tda ra moi truong xung quanh &
dang nhiét, quang, di€én néang.

21



SUPHAT TRIEN CUA VSV TRONG MOI TRUONG

1. Giai doan tiém phét: VSV méi dugc cdy vao moi truong chua tang vé mat s6
lwong do diéu kién ban than VSV dugc cdy vao moéi trudng (hé enzim chuyén tir
trang thai khong hoat dong sang hoat dong, bao tir ndy mam, sinh trudng,
trudng thanh va 1am quen véi moi trudng) va do di€u kién moi truong (chat dinh
dudng, pH, d6 4m, nhiét do...).

2. Giai doan chi s6: Trong giai doan nay, s6 Iugng VSV tang véi téc do rat nhanh
(VSV sinh san theo c4p s6 nhan).

3. Giai doan can bang: Liic nay tong so t&€ bao gin nhu khong thay doi.
4. Giai doan suy vong: Tong s6 t& bao gidm dan, s6 VSV chét ting nhanh hon s6

VSV sinh ra do di€u kién s6ng tao nén.

22



SO PO PHAT TRIEN CUA VSV TRONG MOI TRUONG

S6 luong t€ bao

IgN

2
1
. . . Thoi gian, h
1. Giai doan tiém phat 2. Giai doan chi so J
3. Giai doan can bang 4. Giai doan suy vong

23
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CAC YEU TO BEN NGOAI ANH HUGNG PEN VSV

A.CAC YEU TO VAT LY:

a)

Nhiét do: Theo quan hé ctia VSV véi nhiét do c6 thé chia thanh 3 loai:
VSV ua lanh: nhiét o thich hop tir 10-18°C, t6i da 30°C (vung dia cuc).
VSV wa 4m: Nhiét do thich hop tir 25 — 37°C, t6i thiéu 10°C, t6i da tir
40-50°C (ndm men, ndm moc, VSV gay bénh cho ngudi va dong vat).
VSV ua néng: Nhiét do thich hop 50-65°C, t6i thi€u 30°C, t6i da tix 70-
80°C (VSV subi nuéc néng, rac u,...).

Nhiét 30 cao gay bién tinh protein trong t€ bao, t€ bao chat va enzim bi
dinh chi hoat dong.

Thuong ndm men, ndm moéc chét nhanh & nhiét @6 50-60°C. Tinh chiu
nhiét phu thudc vao: nhiét 4o, pH, thé oxi hoa-khtr, hoa chat, GD phat

trién cua c4 thé,...

Khtr tring bang sttc n6ng kho: Nung d6t, sdy kho.

Khtr tring bang sitc n6ng ué6t: Pun so6i, hap. 24



CAC YEU TO BEN NGOAI ANH HUGNG DEN VSV

Nhiét do thap: Thuong & nhiét do thap khong thé tiéu diét duoc VSV, chi gay ttc ch€ moi hoat dong
s6ng cuia ching (Bao quan sinh vat 2-8°C ciing nhu bao quan thuc phdm 0 dén -25°C).

b) Po 4m: Mbi loai VSV ¢6 yéu cdu vé do 4m khac nhau. Nhitng VSV Ky khi c6 thé s6ng trong moi
truong 16ng hodc moi trudng ran nhu dat, bun,... Nhimg VSV hiéu khi nhu ndm méc, xa
khuén chi phét trién trén bé mit moi trudng 16ng hoic moi trudng rin c6 do 4m thich hop.

Trong diéu kién kho han céc vi khuin chét rat nhanh (khudn axetic, khudn lactic).

¢) Nong do cdc chat hoa tan: Khi néng d6 dung dich moéi trudng cao s& lam cho nuéc khong thé xam
nhap vao t€ bao, nguogc lai do 4p suét thdm th4u chia moi trudng ngoai 16n hon nén 1am nuée
trong t€ bao thoat ra ngoai lam t€ bao bi kho.

d) Cic tia nang Iuong: 4nh sang truc ti€p c6 thé tiéu diét VSV sau vai phit hay vai gio.

Vi du: Truc khuén lao ngoai 4nh séng chét sau 20-30 phuit.

Tia tir ngoai (budc séng 2650-2660 A°) c6 tac dung sit trung.

Tia héng ngoai: sitr dung dé sdy thuc pham.

Tia X va tia phéng xa duoc st dung gay bién déi VSV.
25



CAC YEU TO BEN NGOAI ANH HUGNG DEN VSV

e) Siéu 4m: Nhi€u VSV chét dudi tic dung ctiia séng siéu am trong 1 phiit.

S6ng siéu am dugc tng dung trong thanh trung nuéc udéng, d6 giai khat,...

B. CAC YEU TO HOA HOC:

a) pH moi truong: pH ciia moi trudng 1am anh hudng dén qua trinh trao doi
chét ciia VSV va lam thay doi chiéu huéng cia phan tng.

Vi du: Men rugu trong qua trinh 1én men trong moi trudng axit yéu (pH= 4-5) tao
thanh C;H,OH va CO,, trong moi truong kiém tao thanh glyxerin.
Khu4n butyric trong méi trudng trung tinh 1én men bi€n dudng thanh axit
butyric, trong moi trudng axit cho san pham 1én men 14 butanol va axeton.

Céc vi khuén, xa khudn, nguyén sinh dong vat phat trién thich hop 6 pH 6,5-7,5.

b) Thé oxi hoa- khir: VSV hiéu khi phét trién & th€ oxi hoa- khir cao.

c) Céc chat doc voi VSV: Cac chat doc gay pha huy céu tric va ngan chian moi
hoat dong s6ng cua VSV.

C. CAC YEU TO SINH HOC: Quan hé cong sinh, hd sinh, k¥ sinh, khing sinhy



CAC SAN PHAM CUA CONG NGHIEP VI SINH

CAC SAN PHAM LEN MEN

a)  Cong nghé 1én men san xuat cic dung moi hitu co:

. Lén men rugu: La qué trinh phan huy dudng thanh rugu va khi cacbonic duéi
tdc dung cua VSV.

Qua trinh 1én men rugu xay ra nhu sau:

CH,, O, — 2CH.OH +2CO,

(glucoza) (rugu etylic)

Nam men 12 VSV chu yéu gay ra 1én men ruou nhd cé chita hé enzim zimaza. Ngoai
ra mot s6 vi khuan va méc Mucor ciing gay 1én men ruou.

San phdm phu ciia qu4 trinh 1a: glyxerin, andehyt axetic, axit xucsinic, axit axetic,
axit xitric, cic este va ruou bac cao.

Trong d6 glyxerin tao thanh chi€m t6i 3,6% va thudng tao thanh trong giai doan dau

1én men.
27



CAC SAN PHAM CUA CONG NGHIEP VI SINH

Néu dé san xuat glyxerin tir hydratcacbon thi can thém vao dich men mot luong
natribisunfit thi glyxerin, CO,, va andehyt axetic s€ tao thanh nhiéu hon, hiéu
suat theo glyxerin c6 thé dat 20-25%.

Trong di€u kién 1én men & moi truong kiém thi mot phan tlr glucoza tao thanh mot
phan tr glyxerin va mot phan tu andehyt axetic.

Trong moi truong 1én men c6 axit amin thi tao rugu bac cao (propanol, isobutanol).

Nguyén liéu dung 1én men ruou la fructoza, maltoza va glucoza.

CH,OH CHO
c— o ] H —C— OH
| |
HO —C—H HO —C—H
H—C— OH H—C—OH
H— (lj — OH H— tli— OH
(IZHQOH — El:HgDH
Fructozi Glucozi
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CAC SAN PHAM CUA CONG NGHIEP VI SINH

Diéu kién thuc hién 1én men ruou:

- Nong d6 duong thich hop cho qua trinh 1én men ruou 14 10 — 12%, khi néng
do duong t61 30-35% thi qua trinh 1én men bi nglng lai.

- Nhiét d6 thich hop: 15 -25°C, thdp nhat 1a 4-5°C, cao 1a 35-40°C, khi nhiét o
l1én dén 50°C thi qua trinh 1én men khong xay ra.

- M6i trudong 1én men thich hop & pH = 3,5-4,5 (moi trudng axit).

- Trong giai doan dau ctia qua trinh 1én men can phai thong khi vao moi truong
dé kich thich nfm men sinh trudng, ting sinh khoi.

- Trong giai doan 1én men chinh khong cin thong khi, tao diéu kién ky khi dé

thuan 1oi cho su tao thanh ruou.

29



CAC SAN PHAM CUA CONG NGHIEP VI SINH

 San xuit ruou etylic (etanol):

- Nguyén liéu: ngii cSc chita tinh bot nhu ngo, khoai, sin, gao,
mi, Iia mach, khoai tay, ri duong mia va cu cai duong, dich
thuy phan tir g0,...

- Diéu kién: moi trudong axit.

- Chung cét dich 1én men s€ thu dugc etanol.

30



CAC SAN PHAM CUA CONG NGHIEP VI SINH

 San xuit butanol va axeton:

- Qua trinh san xuét butanol va axeton dugc ti€n hanh theo phan
ng sau:

12CH,,0, — 4CH,;-CO-CH, + CH;-CH,-CH,-CH,OH +
CH,CH,OH + CH;-CH,-CH,-COOH + 28CO,+ 18H, + H,O

VSV gay 1én qua trinh 1én men axeton-butanol 1a Clostridium
acetobutylicum.
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CAC SAN PHAM CUA CONG NGHIEP VI SINH

b) Cac qua trinh 1én men san xuat axit hitu co.

 Lén men lactic: La qu4 trinh chuyén héa dudng thanh axit lactic.

Qua4 trinh 1én men lactic c6 hai dang: 1én men lactic dién hinh va 1én men lactic
khong dién hinh.

- Len men lactic dién hinh:

CH,, 0, — — 2CH,CHOH-COOH + 94 Kcal

- Lén men lactic khong dién hinh:
C.H,,0, CH,CHOH-COOH + HOOC-CH,-CH,-COOH +
(ax.lactic) (ax.xucsinic)

CH,COOH + CH,-CH,-OH + CO,+ H,

(ax.axetic) (etanol)

Ngoai san pham chinh 12 ax. Lactic, san pham phu 12 cic ax.xucsinic, ax.axetic,
32
etanol, CO,, H,.



CAC SAN PHAM CUA CONG NGHIEP VI SINH

Vi khuan gay 1én men lactic dugc goi 12 vi khuan lactic.

Hoat luc 1én men t6t nhat cua VK nay ¢ vung pH=5,5-6.

Moi truong nudi cady VK lactic kha phiic tap vi chiing can day da cac ax.amin
va mot sO vitamin (B, B,, B, PP...).

VK lactic wa 4m sinh truong tot ¢ nhiét do 25-35°C, VK ua nhiét thich hop ¢
nhiét d6 40-45°C, VK wa lanh ¢ nhiét do < 5°C.

VK lactic duogc str dung nhi€u trong cong nghiép sita, trong san xuét phomat,

mudi chua rau qua.
San pham lactic dugc st dung trong cong nghiép dé hop, banh keo...
Tuy nhién trong san xuét ruou, bia, dich qua, rugu vang nhiém ax.lacic s€ bi

chua, gay duc.
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CAC SAN PHAM CUA CONG NGHIEP VI SINH

 Lé&n men ax.axetic:

Lén men ax.axetic la qué trinh oxi héa ruou etylic t6i ax.axetic do
vi khuén.
CH,CH,0H + 0, — CH,COOH + H,0
VK axetic 1a cac truc khuan hiéu khi, ¢6 tinh chiu axit cao
(pH=3,2).
VK axetic rat pho bién trong tu nhién, thudong giap & cac loai qua
chin, rau, bia, ruou,...

Lén men axetic tu phat trong cac loai qua, ruou, bia, nuéc uong sé

gay hong.
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CAC SAN PHAM CUA CONG NGHIEP VI SINH

« L&n men butyric:

Lén men butyric 1a qué trinh 1én men duong thanh axit butyric
duéi tac dung cua VK butyric ky khi.

San pham phu ¢6 thé: axeton, ruou butylic, etylic, ax.axetic.

VK butyric 1a truc khuan ky khi bat buoc, sinh bao tr, nhiét do
thich hop cho sinh trudng tot ¢ 30-40°C trong moi trudng
pH=6,9-7,3.

Qua trinh 1én men nay thudong duogc sur dung san xuat ax.butyric,
nguyén liéu dau san xuat cac este, este cuia axit butyric 1a cac

chat thom mui hoa qua, st dung trong san xuat banh keo.
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CAC SAN PHAM CUA CONG NGHII

EP VI SINH

Sinh kh6i VSV

Sinh kh6i VSV 1a qué trinh thu nhén toan bo khéi luong t€ bao
VSV tit qua trinh nuoi cdy trong cac ndi 1én men c6 chita moi
truong dinh dudng day du va dugce thong khi.

Sinh kh6i VSV nhu mét nguén dinh dudng protein cho nguoi va

dong vat.
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CAC SAN PHAM CUA CONG NGHIEP VI SINH

A. Sinh khoi nAm men:

- Nam men la VSV rat giau protein va cac vitamin, dac biét 1a cac vitamin nhém B.

- Sinh khoi ndm men cé chita khoang 75-80% nudc, 20-25% chat kho trong do:
cacbon 45-50%, nito 7-10% (tuong tng v6i 40-60% protein, hydro 5-7%, oxy 25-
30%, cac nguyén to vo co 5-10% (photpho va kali chiém 95-97% tong luong tro,
con lai 1a canxi, magie, nhom, luu huynh, clo, sat, silic. Ngoai ra con mot luong
rat nho cac nguyén t6 mangan, kém, molipden, bo...).

- Vé tinh chét protein trong ndm men giong protein ngudn goc dong vat. Protein clia
ndm men chita khoang 20 axit amin. Thanh phan c4c axit amin trong nAm men can
doi hon so véi Ida mi va cac hat ngiti coc khac, kém hon chuit it so véi sita, bot c4,
cac san pham dong vat noi chung.

- Trong qud trinh nuoi cay, thanh phan céc axit amin thay doi & giai doan tiém phat
(sau 3 gi¢ phat trién, tong luong axit amin tang 1én 17% so v6i ban dau va git &

muc khoang 40%). -



CAC SAN PHAM CUA CONG NGHIEP VI SINH

- Mot s6 giong ndm men dung lam thuc pham cho nguoi va thic dn gia stc:

Endomyces vernalis, Hansenula anomala, Hansenula suaveolens, Saccharomyces
cerevisida, Candida arbores, Candida tropicalis, Mycotorula lipolytica, Mycotorula
Japonica, Torulopis utilis, Oidium lactic...

- Céc tiéu chuén lya chon giéng ndm men dé san xudt protein tir cic nguén
hydrocacbon:

+ C6 kha nang dong hda nhi€éu nguon cacbon khac nhau.

+ C6 thé phat trién t6t trén moi trudng c6 ndong do chat khir cao.

+ C6 kha nang phat trién nhanh, ¢6 stic d€ khang cao d6i véi ndng do CO,.
+ San luong cao, sinh khéi chita nhi€u chét dinh dudng c6 gia tri (ham luong
protein cao, ¢6 nhi€u axit amin khong thay thé, vitamin...).

+ Kich thudc t&€ bao tuong d6i 16n dé dé tach bang 1i tam.

+ Chiu dung dugc nhiét do twong doi cao, it 1am bién d6i pH moi trudng. -



CAC SAN PHAM CUA CONG NGHIEP VI SINH

* Mot s6 qua trinh san xuat sinh khoi ndm men tir ngudn nguyén liéu thong thuodng.

- Nguyén liéu san xuat sinh khoi ndm men thuong chita hydrat cacbon, 1a cac phu
pham va phé& pham sau:
+ Céc san pham chita sacaroza ctia cong nghiép ché bién duong (ri dudng mia, ri
duong cu cai, ba mia, can r1 duong...).
+ Nudc thai cia nha may sita con chita nhié€u lactoza, luva chon ching nim men
thich hop dé ¢6 thé thuy phan duoc lién két B-galactozidaza va thu duoc sinh khoi
ndm men dang kho c6 thanh phan protein kho khoang 32%, lipit khoang 4-5%,
lacto khoang 23%.
+ Dich kiém sunfit c6 chita nhi€u pentoza, hexoza, dich thily phan g6: khoang 5
tdn xenluloza dé san xuéat gidy s& thai ra mot luong dich kiém sunfit chita tGi 180
kg duong.

+ Cac nguyén li¢u chura tinh bot va xenluloza.
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. QUY TRINH SAN XUAT SINH KHOI NAM MEN TURf PUONG:

Ri dudng

l

Xt 1y

h 4

Pha loang

\ 4

Thanh trung

Cac muoi vo co

A 4

Moi truong dinh dudng

A

Nuoi thu sinh khoi

A4

Li tam

A

A 4

N4m men
Nhan giong
Xu ly * Thai bo
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. QUY TRINH SAN XUAT SINH KHOI NAM MEN TUNGUYEN LIEU CHUA
TINH BOT HOAC XENLULOZA

Nguyén liéu
l R ) Ché bién enzim xenluloza hoac
Thuy phan ) amilaza
Tao moi truong dinh dudng N4m soi
l i
Nuoi thu sinh khoi N Nhan giong
Li tam > Dich li tam »  Litam
Sinh khoi l )
Xu ly
Say kho l
l Thai bo
Thanh pham
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* QUY TRINH SAN XUAT SINH KHOI NAM MEN TU CAC NGUYEN LIEU
THUC VAT THUY PHAN BANG H,SO,

Nguyén liéu

Furfurol va cac

linhin

\ 4

chat bay hoi khdc, [

Thuy phan

A

Nuéce + H,SO, (nong do
0,5-0,6%)

\ 4

Trung hoa

Hoi nhiét (179-190°C

\ 4

Loc va lam sach

A

Stra vo1

\ 4

KCl, superphotphat,
(NH,),SO,

Dau pha bot
Chat diéu chinh pH

Lam ngudi (30-32°C)

\ 4

Lén men

A 4

B¢ lang (CaSO,)

\ 4

Tach sinh khoi

Nuo6i men giong

y

Dich thai

h 4

Chung cat, tinh ché
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SINH KHOI VI KHUAN

- Vi khuén sinh khéi trén hydrocacbon c6 mot s6 cic dic diém sau:
+ T6c d6 sinh trudng nhanh
+ Dung dugc nhiéu co chat.
+ pH can gitr tir 5-7
+ Thanh phan cé4c axit amin can d6i nhung ham Iutong cac axit amin
chita S hoi thép.
- Séan xudt sinh khéi vi khuén:
Nguyén liéu va VSV: Nguyén liéu xenluloza (cay c0, rom ra, ba mia, vo dau,
miin cua...). Ti 1€ protein trong t&€ bao vi khuén rit cao, trung binh 1a 60-
70%, c6 loai 1én dén 87%.
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SAN XUAT PROTEIN VSV TUDAU MO VA KHI bOT

* Pic diém lich str:

Nam 1925, Tauson da phat hién kha nang phan giai Hydrocacbon clia vi khuén.
Nam 1940, cic nha khoa hoc da nghién cttu viéc st dung VSV trong thim do va
khai thac dau khi.

Nam 1961, Fush da nghién cttu thong ké dugc 26 gidng trong d6 cé 75 loai vi
khu4n c6 kha ning phan hily mach vong.

Nam 1962, cong trinh ddu tién vé kha ning st dung ddu mo va khi dét dé nuoi cdy
VSV thu nhan sinh kh6i giau protein 1am thitc an gia stic da dugc cong bo.

Nhiéu nha mdy da san xuét dugc sinh kh6i ndm men ma san pham chita t6i 60-

70% protein.
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* NGUYEN LIEU:

Dau mé: Chi nhitng phdn ddu mé nhat dinh méi dugc VSV dong héa nhu:

+ Céc ankan (parafin) c6 mach cacbon C, - C,,.

+ Cac ankin, anken, hydrocacbon thom.

+ Céc parafin mach ngin c6 nhiét do néng chdy thap.

+ C4c n-parafin tinh khiét thu dugc tir ddu mo bang phuong phap ray phan tir duoc st dung
1am co chét s& cho sy d6ng héa C hoan toan va khong dé lai nhimg hydrocacbon doc.

Khi ty nhién (KTN): Metan 12 thanh phan chinh ciia KTN. Nguyén tic san xuét protein tir
KTN 12 nuoéi vi khuén trén dich mu6i amon va mudi khodng duoc thudng xuyén théi khi
metan va khong khi.

Uu diém:

+ Khi TN r¢ hon dau mo.

+ Phan khi khong dugc VSV dong hoa dugc loai bo dé dang, vi vay san pham rat tinh khiét
va khong ton kém dung moi cho viéc rua t€ bao nhu khi st dung dau mo lam co chat.
Nhuoc diém: VSV dong hoa KTN déu 1a VSV hiéu khi. Do d6 moi trudng dinh dudng phai

thuong xuyén thoi hon hop khi metan va khong khi hoic oxi nén dé gay chdy no
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* NGUYEN LIEU:

Metanol: c6 thé st dung metanol thu dugc tir metan nhd su oxi héa héa hoc. Do
metanol c6 mot s6 vu diém sau:

+ Metanol dé tan trong nu6c nén c6 thé dung & néng do cao hon (2-3%).

+ Nhu cau oxi clia sy dong héa metanol thap hon.

+ C6 thé dung ndm men dé€ déng h6a metanol. Mit khac ndm men ¢ kich thudc t&
bao 16n hon vi khuin nén dé tich sinh khéi hon, tinh kinh t€ cao hon.

Nhuoc di€ém: Metanol dit hon metan, thu hoach t€ bao tir metanol thap hon tix
metan.

Etan, propan, butan: Puoc sir dung 1am co chat cho cdc quan thé chita cc co thé c6
kha nang déng héa hydrocacbon.

* MOt s6 chung VSV dong héa ddu mo va KTN:

Vi khuén: Achobacter, Alkaligenes, Bacillus, Becterium, Corynebacterium,
Micrococcus, Flavobacterium, Pseudomonas, Micromonospora, Nocardia.

Xa khudn: Streptomyces, Actinomyces.
N4am men: Candida, Cytomyces, Debaryomyces, Endomyces, Hansemula, Monolia.
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* CO CHE CHUYEN HOA: Qua trinh dong hda cacbon tir ddu mo va khi TN
c6 thé & dang téng quét nhu sau:
(1) Hydrocacbon —— Rugu bac 1 hoaic2 —— andehyt —— Chat béo

(2) D6i v6i nguyén liéu 1a n-ankan, c6 thé 1a:

n-ankan » Rugubac 1 | hoac Rugu bac 2
Andehyt 8
Sl’ naeny Metylxeton
ap l
» Axit béo

Cac axit béo tao thanh s€ duoc 16i cudn vao cac qua trinh dong héa tié€p theo,
tham gia vao cdc qud trinh trao doi chat ¢ t€ bao VSV. Mot phan cdc axit amin
tao thanh s& két hop v6i NH, cho ra cdc aminoaxit. Duéi su diéu khién cia ADN
trong t&€ bao VSV, céc axit amin nay sé& dugc t6 hop lai v6i nhau dé thanh céac

phan tur protein. +



CONG NGHE SAN XUAT SINH KHOI VSV TUDAU MO

- Mot s6 moi trudng nudi cdy VSV trong dau mo:

(a) Moi truong nudi cdy nAm men:

Thanh phan kg
n-parafin 12,5
Supephotphat 2,7
Amon sunphat 0,45
nudc amoniac (25%) 4,0
KCl 0,56
MgSO, 0,28

Nudc bo sung vaiochoda 1000

Hiéu suét c6 thé thu duoc trén 100 kg men kho/m3 moi trudng.
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(B) MOI TRUONG NUOI CAY VI KHUAN:

Thanh phan

n-parafin

K,HPO,

KNO, 1
NaCl

MgSO,

FeCl,

Nué6c b6 sung vao cho di 1000

kg
10
1

0,1
0,5
0,01

(C) MOI TRUONG NUOI CAY NAM MOC:

Thanh phan
Dau diesel
K,HPO,
NaNO,
KCl

FeSO,

Nuéc b6 sung vao cho du

kg
30

1

3
0,5
0,01
1000
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* SO PO CONG NGHE SAN XUAT SINH KHOI NAM MEN TUDAU THO VA
TUPARAFIN TINH KHIET

[.én men Dau tho

A

h 4

Tach nam men

A 4

Dau da hét parafin

h 4

Rura nuéc

A 4

Lam kho

\ 4

Xtr 1y bang dung moi

A 4

Thu hoi dung moi

A 4

Rira nuéc

A 4

Lam kho

Bao g6i N4am men thanh pham

A\ 4
A\ 4
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* SO PO CONG NGHE SAN XUAT SINH KHOI NAM MEN TUDAU THO
VA TUPARAFIN TINH KHIET

Lén men

A

A

4

Parafin

Tach nAm men

A

A

Rira nuéc

A

y

Lam kh

0

A

y

Bao goi

A

4

Nam men thanh pham
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CAC SAN PHAM TRAO DOI CHAT

VSV t6n tai trong tu nhién sinh ra cic san pham trao d6i chét va c4c thanh
phan t&€ bao ¢ mitc d6 can thi€t cho su sinh san t6i vu va su duy tri loai.
Cic chat trao d6i bac mot 1a nhitng chét dugc tao thanh trong pha sinh
trudng ddu tién ciia VSV bao gdm cac chit: amino axit, nucleotit va cac
vitamin.

- Céc san phdm trao d6i chét bac 1 ", E_C/,O
Ve N\
. H OH
* Amono axit: R

Cac amino axit va cling cic nucleotit va vitamin 13 nhitng nhan t0 sinh
trudng thudong duoc sir dung nhu cic loai duge phdm hoéc bd sung cho thuc
pham.

Cac amino axit duoc st dung rong rai trong cong nghiép thuc pham, lam
céc chét bo sung trong y hoc va 1am nguyén liéu khéi ddu trong cong

nghiép hoa hoc.
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UNG DUNG CUA AMINO AXIT TRONG CONG NGHIEP THUC PHAM

Amino axit San luong tiéu thu tng dung Muc dich
hang nam (t4n)

Axit glutamic 370.000 Nhiéu loai thuc phdm | Tang vi, 1am mém thit

L-Aspartic va alanin | 5.000 Dich qua, d6 ngot Lam diu vi

Glycine 6.000 D6 ngot Tang vi

L-cysteine 700 Banh mi, Dich qua Tang chat Iuong,
chong oxi héa

L-Trytophan + L- 400 Nhiéu loai thuc phdm, | Chét chéng oxi héa,

histidine sita bot chong 61, ting dinh
dudng

Aspartame 7.000 ij D6 uéng nhe Giam calo

(phenylalanin)+ L- “/( o

Aspartate =T

L-Lysine 70.000 Binh mi, thuc phdm | Tang dinh dudng

DL-methionine 70.000 San phdm dau tuong, | Tang dinh du'("mg5 ,

thuc phdm




SAN XUAT CAC AMINO AXIT NHO VSV

Ciac VSV tich lily cic amino axit trong dich nu6i c4y. Trong do, chi vi khuin méi
c6 nang sudt dam bao san xuit cic amino axit & quy mo thuong mai.

- C4c amino axit 12 c4c thanh phan khong thé thi€u cia t&€ bao VSV va su sinh
tong hop ching duoc diéu khién c6 muc dich d€ duy tri & mic do t6i vu (tic 1a
ching duoc tong hop & mot sd lwong c6 han). Vi vay, trong cong nghiép, d€ thu
duoc lugng axit amin nhiéu hon cin c6 su san xut thira cic axit amin nay.

- Viéc san xuat thira cdc axit amin & VSV c6 thé dat dugc bang cach sir dung cic
phuong phép sau:

+ Kich thich t& bao thu nhan nguyén liéu ban dau;

+ Can tré cac phan tng phu;

+ Kich thich su tao thanh va nang cao hoat tinh clia c4c enzim sinh téng hop;
+ Kim ham ho#c han ché cic enzim tham gia vao su phan giai cic amino axit
duoc tao ra;

+ Kich thich su ti€t san pham vao viing khong gian ngoai bao.
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- SAN XUAT AXIT GLUTAMIC: Chung Corynebacterium glutamicum
ding dé€ san xuét axit glutamic.

Glurose
Glucose
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- SAN XUAT LYSIN: Lysin dugc san xuit cong nghiép nho ching
Brevibacterium flavum.

Yt o rud e
Thacornimne
I=o lewic irees
+
&aSTP AP
IA_LDV“#““'P:::}' MP'!H:“"-E!‘M‘F}"‘E
Asp-a.tt:-tnl-:.hiaﬂe
e +
b1
T
- Daiamuanopirme late
F'ec che .'ﬂ.,i_"_l.t'q‘; ~ Q
T = - - LYSINE

13335
frm

Liy=sine S-armynoe ethylsistein {(SALEC)
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* SAN XUAT VITAMIN

- Vitamin thudng duoc stt dung 1am chét bd sung cho thitc 4n cua ngudi va dong
vat. Mot so vitamin quan trong duogc san xuat & quy mo thuong mai nho cac
qué trinh xtc tc sinh hoc nhu vitamin B, ,, B,.

- Vitamin B,, trong tu nhién chi dugc tong hop nhd VSV. Vitamin B,, ¢6 vai
trd quan trong trong nhi€u su sap x&p noi phan tu.

- Vitamin B, (Riboflavin) 1a hgp chat me cua flavin, mot coenzim giit vai trd
quan trong trong cic enzim tham gia vao cac phan tng oxi héa khir trong
h4au hét moi sinh vat. Riboflavin dugc tong hop bdi nhiéu VSV, gém ca vi
khuin, ndm men, ndm soi. Nam Ashbya gossypii sinh ra mot luong 16n
vitamin (7g/1) va duoc st dung d6i v6i hdu hét cac qué trinh san xuat nho
VSV.
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CAU TAO PHAN TU VITAMIN B,, VA VITAMIN B,:

Hﬁ-ﬂﬂ*ﬁh—?*a"“? CHy CH,~CO—NH,
M&-m_%fm“c’ﬂ%c’c‘“ —CHy—CHy—~CO—NH
ot Nud

\ ;a‘l

N : 'W—=¢C
, oHy
WO 2, < S

Cyanocobalamin
c4  (Vitamin B,,)

Riboflavin
(Vitamin B,)
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CAC SAN PHAM TRAO POI CHAT BAC 2

- C4c chét trao d6i bac hai 12 nhitng chat duoc tao thanh gin vao ldc két thic
cta pha sinh truéng, thudng vao gin dén pha can biang. Mot trong nhitng
dac diém dic trung chia cdc chét trao d6i bac hai 12 cic enzim tham gia vao
st tao thanh chiing duoc di€u hoa mot cach doc 1ap véi cac enzim cla trao
déi chat bac mot.

- Cic san phdm cua trao d6i chat bac 2 gébm: chat khang sinh, chat kich thich
thuc vat, doc t0 nam.

* Chat khang sinh:

- Pa s6 cdc VSV c¢6 kha nang tao thanh chét khang sinh déu thudc vé cic chi
Streptomyces va Bacillus.
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BON BICH TAC DUNG CHU YEU CUA CAC CHAT KHANG
SINH LEN VI KHUAN
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CAU TRUC CO SO CUA MOT SO LOAI CHAT KHANG SINH B-LACTAM
GAP TRONG TUNHIEN

Cau tnic o0 50

CKES

Lodi san sinh quan trong

R_E_ﬂm

Cac penicillin

Perdcillinmm ofeysogpenim
Azxpergiling micliloans

Cephal osporivm waoremonim
Strepromyces clavuligeris

H

PR
R—C—N—
15 Q CH R

Cemhalosporium dorensoninm

Cephalosporin Noeeardica laectomdurans
Srrepptomyees clavnlige rus
- Cdc acids
) Strepfomyces clavuligerus
{f-—hl 4 clasrulanic £ &€
R -
, R Tienamycin Strepromiyces couttieyva
Aycid olisrandc Streprowyces olfvacens
(f'_ Epithienamycin Swrepromyces fluvoygriseus
R Il }I!'L- OH
Morcardicin Nocardia Hﬂﬁ?mil.’f
&_ subsp. fSLcicnesis
COOH
£ Gluconabocrer sp.
R 1] ﬂ R Chromobacterivm violaceuwm
= """_i Agrobacterinm radiebacrer
d;--—ﬂ . Céc monolactam Prendomonus aoidopdrilu
20H Flexibucter sp. 61

Averofucier sp.



QUY TRINH SAN XUAT KHANG SINH PENICILLIN

Bao tr /hé sgi ——{ Binh lac » Bé nhan giong —— No6i lén men
| . Phan
Chiét lai/ket tha |— ~Xithoa, chiet e joc | chdtran
/ \ dung moi
icilli X Penicillin
Pe\mm in Loai axyl » Bén téng hop " thanh phim
thanh pham
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Quy trinh san xuat chlotetracyclin nhw sau:

Nguyén liéu cay (bao tir trén thach nghiéng hoic trong dat vo timing)

'

cao thuit 226 asparagin 0,05%; glucose 1%o,

Pia thach KH,>PO40.5%; thach 1.3%
Dung bao nir
' dé cav
Binh 1&c cao ngd 2% saccharose 3%; CaCQO; 0,5%%
| =T
Tién 1én men o1ong nhir binh lac

' 5% nguvén liéu cavy

i ] dirong kinh 1%6; cao ngd 1%6;
Léngnen chinh (INHL)-HPO, 0.2%: CaCOs 0,.1%:
MeSOy ZnSOs; CuSOy; MnCls

2-10%a
. - H;C
nguvén liéu cay Rs RyRs R, Ha N s
H
. . - = . 'FD
Tinh khiet phan dich trong . OH NH,

sau khi d3 loai té bao

(R =H: R;=CH3: R; =0H: Ry =CI1)



* pOC TO NAM (MYCOTOXIN)
- Poc t6 ndm duge tao thanh trong qua trinh sinh trudng cia ndm moc.
- C4u triic cha hai loai doc t6 ndm dién hinh Aflatoxin B, va roquefortin:

5y

MH

AflatoxinBi(Aspergillus flavus)  Roquetortin (P. roqueforti)

- Cac doc t6 nam mang trén 20 loai hoat tinh khac nhau, tinh mang con ngusi
bi de doa boi cac doc t6 nadm theo hai cach: thit nhat, con nguoi tiéu thu truc
ti€p cac nguyén liéu bi nhiém nam sinh doc t6. Thi hai, thong qua thit, sita va
tring clia cac dong vat an phai thic an bi nhiém cac khuan lac ndm, con
ngudi hap thu doc t6 ndm ¢6 trong cdc thuc pham nay.
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MOT SO UNG DUNG KHAC CUA VSV

* C4c san phdm chuyén héa sinh hoc:

- VSV ¢6 thé duoc st dung @€ thuc hién c4c phan tng héa hoc dic biét vuot ra
ngoai kha nang cua héa hoc hiru co.

- Qud trinh st dung VSV cho muc dich nay bao gém su sinh trudng cua VSV
trong nhitng néi 1én men theo sau 13 s bd sung hda chét cdn duoc chuyén héa tai
mot thoi diém thich hop. Qu4 trinh 1én men tiép tuc trong mot thdi gian nita dé
VSV téc dong 1én héa chét réi chiét dich 1én men va cudi cling thu san phdm

mong mudn tinh khiét.
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MOT SO QUA TRINH SAN XUAT HOP CHAT HOU CO BANG CON
PUONG CHUYEN HOA SINH HOC:

- Qua4 trinh téng hop Steroid bing bién phap héa hoc két hgp véi su chuyén héa

VSV: |

Bruade héa hoe

Dicsgenin - " pm‘t}ttml
Enrdee hia hoco
2 e

Hy-ch-o:ru:rl héa

mldr va sindy At
ll-a O- progestercl
B "
-
Buoe lvoa hoce &
Bu-e::chn
3

e ]Eu:'on:l!wahoc
'Cﬂ-l

;f?é .




QUA TRINH TONG HGP CORTISONE TU AXIT DEOXYCOLIC

Acid Deoxycolic Cortisone

CH,OH
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CON DUONG SINH TONG HGP AXIT L-ASCOCBIC
(VITAMIN C)

CHO
H-C-OH
HO- C-H
H-C-OH
H-C-0H
CH>OH

=-Glucose

I

C-0OH

|
HDO-C-H —

i

'.I'.!GI-[

Axil p-glucuronic

—

I'I._"l:’_'lﬂl-l
HO-C-H

I
HO-C-H

|
H-?-HH
Hn'?-H
CH;OH

Axit L-gulomic

- OH

H-C-0H
- OH

D=Cill ncuroimn-
y=lacion

e

Eln'!IZ
Hﬂ-II:-H
HU-EI'-H

g
Hﬂ-{i_‘-H

CH>0OH
L-TFuians-

y-lagion

i

——

DH'IIZ.'
ﬂ-'llz
I-Il‘_'.'r--l'f- H

|
Hﬂ-?-ﬂ

CHaDH
2-Kelo-L-Gulono-

y-lacuon

8

—_—

O=0C

gy
e

C
HO -C
H -
HO -

i
HO -
I
H
i

T

C=
éHgm

Arcdd L -ascobic

H
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VI SINH VAT LA THAN THIEN VOI MOI TRUONG

Chat ngung két VSV: 1a chat dugc stir dung 1am chat ngung két trong xir 1y nude thai
hiéu qua cao, khong gay 6 nhiém, ngung két nhanh, lam mait mau nudc thai, c6 hiéu
qua dac biét loai bo cac hgp chat hitu co nong do cao.

+ Chat ngung két VSV thu dugc nho qua trinh chiét cac chat tir vach t€ bao VSV, chit
trao ddi cua t€ bao VSV va cic chat thu dugc thong qua k§ thuat gen.

+ Thanh phan cta chit ngung két 12 cac chit cao phan tir c6 khoi luong phan tir trén 103
nhu: mucoitin, protein, xenlulose, DNA.

Phan vi sinh: 12 ch€ phdm dic hiéu clia VSV s6ng c6 hiéu qua 1am phan bén. Phan vi
sinh ¢6 wu diém cho d6 phi t6t, hiéu qua lau, khong gay doc hai, khéng c6 tic dung
phu, khong gay 6 nhiém moi trudng, gid thanh thap.

Thu6c trix sdu VSV: 12 nhilng thu6c dung VSV dé diét sau, an toan, hitu dung va tinh
khang thudc cua sau cham.

Chat hoat dong bé mat VSV: 1a nhiing héa chat thu dugc tir qua trinh sinh khéi va chiét
tach t€ bao VSV, co tic dung lam giam sic cang bé mat, dugc ting dung trong cong
nghé khai thac ddu mo, phan giai cac hgp chét hitu co trong dit va mé diu khi.
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CHUONG 5
CONG NGHE SINH HOC TRONG XULY MOI TRUONG

CAC PHUONG PHAP SINH HOC XULY NUOC THAI
- Khai niém, phan loai va dac trung cua nudc thai

* Khai niém: Nudc thai 1a chat thai 1ong duogc thai ra tir hoat dong cong-ndng nghiép va sinh
hoat hang ngay cta con nguoi.

Viéc duy tri mot nguoén nudc dat yéu ciu, cé nghia 1a nguon nude d6 khong duoc chita qua
nhi€u cac chat dinh dudng hitu co va vo co, hoac cic chat doc hai, cidc chat 1am mat m§ quan.

Muc dich cua viéc xir Iy nudce thai 1a loai bd cac chat hitu co, tic nhan gay bénh cho ngudi va
cac chat héa hoc doc hai.

* Phan loai: dua vao ngudn gbc phat sinh, nude thai duge phan thanh hai nhém 1a nuéc thai
sinh hoat va nuéc thai san xuét.

- NuGc thai sinh hoat 1a nu6c thdi ra tir hoat dong sinh hoat hang ngay ctia con nguoi, tir cic hd
gia dinh, bénh vién, khach san, co quan, truong hoc... Thanh phén chi yéu 1a cac chat hitu co
d& bi phan hay sinh hoc. 70



CAC PHUONG PHAP SINH HOC XULY NUGC THAI

- Nudc thai san xuét 1a nudc thai ra tir hoat dong san xudt, tir cic khu cong nghiép, ti€u thu
cong nghiép, giao thong van tai,... Thanh phin nuGe thai loai nay thudng phic tap tiy

thuoc vao dic diém timg nganh san xudt.

- Su ty lam sach thuc sy 1a kha nang von cé ctiia nude tu nhién. Kha ning nay dua trén cac
qué trinh sinh dia ho4 va m6i quan hé gita cdc quan thé vi sinh vat tu nhién.

- Khi nguén nudc bi 6 nhiém bdi néng d6 cdc chat hitu co qua cao thi ching s& doi héi
mot lurgng oxi rat cao. Lugng oxi hoa tan trong nuéc trung binh hi€ém khi virgt qua 8mg/l.
Do d6, khi chat thai c6 ham luong hitu co cao, hé sinh thai nu6c c6 thé din dén su thi€u
hut oxi.

- V6i céc thanh phén 6 nhiém 12 cac tap chat nhiém bén phitc tap, ¢ tinh chét khac nhau,
viéc xtr Iy chat thai 1a loai bo céc tap chit 6 nhiém d6, 1am sach nu6c va c6 thé dua nude
vao nguon ti€p nhan hoac dua vao tai st dung.

- Céac phuong phap chinh thuong duoc sir dung trong cac cong trinh xir 1y nudc thai la:
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phuong phap héa hoc, phuong phap hoéa ly, phuong phép sinh hoc.



CAC THONG SO BIEU THI PO O NHIEM CUA NUGC THAI

* Nhu cdu oxy sinh héa (BOD-Biochemical Oxygen Demand): 1a Iiwgng oxy hoa
tan ma vi sinh vat doi hoi cho qué trinh phan giai hi€u khi cac chat hitu co c6 mat

trong nude thai.

Khi BOD cang cao titc nu6c cang chita nhiéu cac hop chét hitu co dé bi oxi hoa,

nude cang bi 6 nhiém.

Phuong phép xac dinh BOD dugc st dung d€ theo dai chét luong nude va qua
trinh phan hiy sinh hoc chat thai.

Pon vi tinh BOD: mgO,/1.
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CAC THONG SO BIEU THI PO O NHIEM CUA NUGC THAI

* Nhu c4u oxi héa hoc (COD- Chemical Oxygen Demand): 13 luong oxi cin dé
oxi hda bang con dudng héa hoc cic hop chét hitu co va vo co ¢6 mit trong nudc.
DE x4c dinh chi tiéu nay thudng diing céc tdc nhan oxi héa manh K,Cr,0O, hoic
KMnO,.

COD cang 16n thi mic d6 6 nhiém cac chat hitu co clia nudce thai cang cao.

* Chat ran t6ng s6 (TS-Total solid): 1a toan bo luong chat rdn & dang hoa tan va lo

limg c6 trong nudc thai.
TS dugc tinh bang kh6i luong chat kho con lai sau khi béc hoi hét nuGe trong
nudc thai.

* Chat ran huyén phu (SS- Suspended Solids): 1a Iuvong vat chat c6 kich thuéc nhod
lo ling trong nudc, dugc x4c dinh bang cach loc qua gidy loc tiéu chuin, siy &
103-105°C dén khéi lugng khong ddi réi dem can. &



CAC PHUGONG PHAP XU'LY NUGC THAI
* Phuong phap h6a hoc bao gom: trung hoa, oxi héa khir, tao két tha hoic phan tng phan

hity cac chat doc hai.
Co s& cua phuong phap: Cac phan tng héa hoc dién ra gitra cdc chédt 6 nhiém va héa
chit thém vao.
Uu diém ctia phwong phédp: + Hiéu qua xtr Iy cao

+ Thuong duoc st dung trong cac hé thong xir Iy nudc khép kin.
Nhuoc diém: Chi phi van hanh cao.

* Phuong phap hoa ly:

Ban chat cia phuong phép 12 4p dung c4c qua trinh vat Iy va héa hoc d€ dua vao nuGe
thai chat phan ting nao d6, gay tic dong véi cac tap chat ban, bién d6i héa hoc, tao
thanh cac chat khiac dudi dang can hoac chat hoa tan nhung khong doc hai hodac gay 6
nhiém moi trudng.

Mot s6 phuong phap héa 1y thudng duoc ap dung dé xir Iy nude thai 1a: keo tu, tuyén
néi, dong tu, hap phu, trao d6i ion, thdm loc ngugc va siéu loc.

Phuong phép xir Iy héa 1y c6 thé 12 giai doan xtr 1y doc 1ap hoadc xtt 1y cling véi céc.,,

phuong phap co hoc, héa hoc, sinh hoc trong mét quy trinh cong nghé hoan chinh.



PHUONG PHAP SINH HOC

- Ban chét: Sit dung kha nang song va hoat dong cua cac VSV (chu yéu 1a vi
khudn) c6 ich d€ phan hay c4c chat hitu co 6 nhiém trong nudc thai.
- Cac qua trinh x1r 1y sinh hoc chu1 yéu bao gom: qua trinh hi€u khi, qua trinh ki
khi.
- Uu diém:
+ X1t Iy duoc nude thai ¢6 chita nhiéu loai hop chat hitu co doc hai khac nhau.
+ C6 thé xtr Iy dugc 50 +80% chét hiru co 6 nhiém.
- Nhuoc di€ém: Can thoi gian d€ phuc hoi lwong VSV cin ding.
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PHUONG PHAP XU'LY NUOC THAI HIEN DAI

- C4c phuong phép xtr Iy nuGc thai hién dai nham muc dich giam Iuong chat thai

hitu co trong nudc thai d€ nhu cdu oxi clia n6 it hon trude khi di vao thiy vuc
nao d6. Cac phuong phap hién dai thuong két hop phuong tién vat 1y, héa hoc
va VSV hoc.
Nudc thai duge xtr 1y qua ba budc:
- Xir 1y cdp mot nho cdc phuong phdp phan tich 1y hoc nham lam gidm nhu cdu
OXi.
- Xt 1y cdp hai nhd qu4 trinh phan huy sinh hoc ctia cdc VSV dé giam ti€p nong do
chét hitu co trong nudc thai.

- Xir 1y cap ba sir dung c4dc phuong phip héa hoc d€ loai bé cic hgp chat vo co.
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SO bO CAC CONG POAN TRONG XU'LY NUGSC THAI - VSV PHAN
HUY CHAT THAI O GIAI POAN THU HAI

Xir Iy cap mot (1y hoc) Xir 1y cép hai (sinh hoc)

Xt 1y cap ba (héa hoc)

A 4

Tao bong

Nu’éfc=

Ludi loc

A 4

Nudc qua xu 1y

Nudc thai | BE bun
Bun
A 4
Chia nho ; Bé suc khi
A 4
P4 mat g
: Lang thit cap
A
y
Lang so ca . ,
5 P = Ludi loc nho
v .
Chat thai ran

Khtr trung
bang clo

v

Song suoi

Chit ran

Thai
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* XU'LY CAP MOT: Xir 1y c4p mot 1a loai bd nhitng chét rin bing
phuong phap vat 1y bao gom ba budc:

- Loai bd nhitng chét ran ¢4 kich thuGc 16n nhu 16p xe, chai lo, vo
hop...

- Sang loc cac vat chat c6 kich thuéc nho nhu da, soi...

- Sa lang d€ loai bo c4c chat ran dang hat nho nhu gidy, phan. Cic
chét ran ling & ddy bé s& duoc phan giai bing phuong phap ky khi
trong bé phan giai bun hoic duoc ding 1am phan bén.

* XU'LY CAP HAT: 1a qua trinh phan giai cac chéit hitu co va lam
giam BOD bang con dudng sinh hoc. Trong phuong phap nay, mot
phan nho cac hgp chit hitu co hoa tan duoc khoang héa. Phan 16n
hon duoc chuyén thanh chat 16ng c6 thé xit 1y duoc.

Mot s6 phuong phéap sit dung rong rai trong qua trinh xu 1y cip hais,



- HO OXY HOA (HO ON PINH): C4c vi khu4n di dudng s& phan hity nhitng
chat thai hitu co trong hé va san sinh ra nhitng san pham t&€ bao, hoic khodng
chét c6 thé kich thich su ting trudng cua tao.

Su oxi héa cac chat hitu co dua vao su khuéch tin oxi va quang hgp cua tao.

Ning lugng
mat trdi

CO,, NH.
PO, H.O

0O,
Chat hitu cd . T€& bido mdi
Vi sinh
vat

Tao

Tiao mdi
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- LUOI LOC TRICH LY: Heé théng lu6i loc trich ly 12 phuong phép xt 1y nuéc
thai hiéu khi twong d6i don gian va it ton kém. Nudc thai duoc tudi qua gian loc
x6p duoc phi 16p sinh khéi vi khuédn day dic va tao nhay, cdc vi khuan nay hap
thu va héa khoang cac chit dinh dudng hoa tan trong nudc thai, lam giam BOD
trong nudc thai.

- KY THUAT BUN HOAT TINH: Phuong phdp xir 1§ nu6c thai bing bé bun hoat
tinh hiéu khi duoc st dung rong rai. So d6 hé théng bun hoat tinh:

fs

Nurde sau xit 1y
&

Nudc thai — -

s B théi

Biin : Tufin hodn bidn
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- BE TUHOALI: B& tu hoai 12 hé thong xit 1y don gian nhat. B hoat dong nhu mot
bé ldng, bén trong bé, cac thanh phan hitu co ctia nudc thai trdi qua su phan huy ky
khi so c4p, bun tich tu du6i ddy bé, duoc phan hiy bdi cdc VSV ky khi thanh céc
axit hitu co va H,S. Chét can ba duge lang xuéng ddy bé, nude sach s& thdm vao
long dat.

_KY THUAT BE KY KHI: 12 nhitng b& 1én men 16n dugc thiét ké cho qu trinh hoat
dong lién tuc trong diéu kién ky khi. BE c¢6 chita ham Iugng 16n céc hop chét hitu
co lo limg, trong d6 c6 mot phan 16n 12 sinh khéi vi khudn. S6 lugng vi khudn ¢6
thé 1én t6i 10° — 10'%ml, hoat dong phan giai ky khi cdc hop chat hitu co trong
be.

D

Phan giai ky khi bao gém hai buéc: D4u tién, chét hitu co duoc chuyén thanh céc
axit béo, CO,, H,. Budc tié€p theo, metan duoc sinh ra. Nhitng san phdm cubi cing
trong bé Ky khi 12 hén hop khi chita ~ 70% metan, 30% 1a CO,, sinh kh6i VSV va
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/,

Bé metan c6

dién:

Dung dé xu ly
cin lang va
bun hoat tinh
du cua tram xu
1y nudce thai

Phuong phép bé ky khi

Bé loc ky khi:

Qua trinh xu
ly dugc thuc
hién qua bo
loc c6 bam
cic vi khudn
ky khi dé
phan giai cac
chat hitu co.

Bé xur 1y ky khi v6i dong chay nguoc
qua I6p dém bun hoat tinh (Cong
nghé UASB- Upflow Anaerobic
Sludge Blanket):

Nudc thai di tir duéi 1én qua 16p dém
bun, khi sinh hoc (CH,, CO,) sinh ra
tich tu & phan trén cua bé. Toc do
dong nudc thai chay nguoc khoang
0,6 +0,9 m/h.
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* XULY CAP BA: Ia qua trinh x{t 1§ c4ac chit 6 nhiém con lai sau
giai doan xU 1y c4p hai. Xt 1§ cap ba c6 thé gom céc cong doan
sau:

- Dung chét keo tu hda hoc d€ lang c4c hat ran.

- Tién hanh loc cudi cing d€ loai céc chét ran.

- Loai bod hoac lam giam lugng photphat, nitrat.

- Tay tring d€ diét cac vi khudn gay bénh truéc khi dua vao thuy

vuc.
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TAY TRUNG

e Cong doan cudi cua qua trinh xu 1y nudc thai.

o Tiéu diét nhitng vi khuan gay bénh dudng ruot
va moOt sO Vvirus.

 Sur dung khi Cl, hoac hipoclorua-Ca(ClO),
hoac NaClO.

e Khi Clo tac dung v61 nuoc s€ tao ra axit
hipoclorua (HCIO) va axit hidrocloric (HCI)

‘ HET CHUONG 5 ‘ 84




PE TAI TIEU LUAN MON CONG NGHE SINH HOC
(LOP CHIA THANH 11 NHOM — 5 HOAC 6 SV/NHOM)

DE TAI 1: Céc phuong phap sinh hoc xtr 1y nuéc thai trong cong
nghé héa hoc va cdng nghiép Loc — H6a dau (Loc dau, héa dau,
ché bién khi).

DE TAI 2: Cic phuong phap xir 1y va tdi sit dung chét thai rin
trong cdng nghé hda hoc va cong nghiép Loc - Héa dau (Loc
dau, héa dau, ché bién khi). Phuong phép sinh hoc st dung dé
X ly céc chat thai ran.

DE TAI 3: Céc phuong phéap xtt 1y 6 nhiém moi trudng trong cong
nghiép du khi. Danh gii kha nang x{r 1y 6 nhiém d4u tran bang
phuong phap sinh hoc.
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NOI DUNG CHINH BAI TIEU LUAN

1. Mo dau
2. NO1 dung chinh
1. Chuong 1

2. Chuong 2
3

3. Két luan & Kién nghi
4. Tai liéu tham khao
5. Phu luc (néu co)
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