Chuong 3.

CONG NGHE SINH HOC VI SINH
(Microbial Biotechnology)

. Mo dau - Introduction

Il. Dac diém chung cua vi sinh vat - General
chracteristics of microorganisms

II1. Ky thuat vo trung - Aseptic techniques
V. Giong vi sinh vat - Microorganisms
V. So luge cong nghé 1én men - Fermentation technology

VI. Cac san pham cua cong nghé 1én men - Products
of fermentation technology



Vi sinh vat (microorganism) ?i
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Bacillus subtilis duéi KHV quang Aoc

Penicillium duoi KHV
duoi KHV tr quang hoc

Saccharomyces cerevisiae Aspergillus duci KHV quang hoc



I. Mé dau (Introduction)

- VI sinh vat (microorganism)

La nhitng SV c6 kich thudc nho bé khong thé nhin thay
duoc bang mat thuong. Mudn quan sat phai st dung KHV - Is
organisms that can not be seen by naked eyes. To observe must
use a microscope

- Cac nhém vi sinh vat (Groups of microorganisms) .:i

+ Nhom nhan nguyén thuy (Prokaryote) [
+ Nhom nhan that (Eukaryote) ]
+ Virut (Virus)



file:///D:/34. BAI GIANG NHAP MON CNSH/Chuong 3/Nhom nhan nguynen thuy.ppt#1. PowerPoint Presentation
file:///D:/34. BAI GIANG NHAP MON CNSH/Chuong 3/Nhom nhan that.ppt#1. - Nhoùm nhaân thaät (Eukaryote)

I1. Pic diém chung ciia vi sinh vat (General
characteristics of microorganisms)

=

Kich thudc nho bé (Small size)

- Hép thu nhiéu chuyén hda nhanh (Absorbs many rapid metabolism)
- Sinh truéng nhanh, phat trién manh (Growing fast, thriving)

- Nang luc thich ing manh va dé& phat sinh bién di
(Strong adaptive capacity and easy to change)

- Phan b6 rong, nhiéu chung loai (Wide distribution, many types)

- ba dang cac phan trng hoa hoc (Chemical reaction variety)
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Trong diéu kién khong c6 oxy, xay ra cac qua trinh 1&n men (In the
absence of oxygen, fermentation processes take place)
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III. K¥ thuat vo trung (Aseptic technique)

Tai sao phai v trung trong 1én men @
(Why must sterile in fermentation) S

Su nhiém cua VSV gay nhiéu hiu qua (Microbial contamination has
many consequences)

- Chung VSV san xuat khong thuan chung (Non-pure production of
microbial strains)

- Canh tranh dinh dudng va bién d6i moi trudng nudi cay, gay bat
loi cho ching VSV san xuat (Competing for nutrition and changing the
culture environment, is detrimental to the production microorganism strains).

- Tao ddc to (Creates toxins)

— Ning xuit giam hodc budc ngirng san xuat
(Productivity decreased or forced to stop production)




II1. K¥ thuat vo trung (Aseptic technique)

1. Thiét bi v trang (Sterile equipment)
2. Cac phwong phap khir trung (Disinfection met




Phong thi nghiém vi sinh (Microbiology laboratory)

PTN vi sinh



Phong thi nghiém vi sinh (Microbiology laboratory)
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I1I. Ky thuat vo trung (Aseptic technique)
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Designing and constructing today's finest labs 10



T cay VO tring (A sterile culture cabinet)

Tu cay vo tring
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Thiét bi vo trung (Sterile equipment)

T cay vO trung (A sterile culture cabinet) Thermo

- Vo ta dugc son tinh dién chat luong
cao, bén dep, (Cabinet shell is powder
coated, high quality, durable,)

A

- C4c bang diéu khién dugc thiét ké
ngang tim mat quan sat dé st dung,
(The control panels are designed at eye
level for easy use,)

- Mot bo diéu khién tir Xa. (One remote
controller.)

- Hiéu qua loc dat 99,999%/0.3
micron (Filtration efficiency reaches
99.999% / 0.3 micron)

T cay vo tring (Clean Bench), Model HPH/ Thermo Heraeus
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http://vietlongmed.com.vn/web/?p=648

Noi hé‘ip VO trung (Sterile autoclave)

Ap sult Nhiét do

pressure Temperature
(atm) (°C)
0 100
0,5 112
1,0 121
1,5 128
2,0 134

Autoclave TomMy- Nhat ban
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Néi hap v6 tring - cong nghiép (Autoclave — industry)




Pén con — dung cu v triing que cay
(Alcohol lamp - sterile instrument implant)

FIREBOY PLUS
CO thé bat/ tat bang tay bat cit (¢ nao.
(Manual on/off at any time.)

Autoclave TomMy- Nhat ban

Ap Sllé\llt Nhlét do
(atm) (°C)
0 100
0,5 112
1,0 121
1,5 128
2,0 134
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Cac phwong phap khw trung (Disinfection methods)
b/ Phwong phap loc (Filtration)
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Binh loc v0 trung
(Sterile filter) 16



Cac phwong phap khw trung (Disinfection methods)
b/ Phwong phap loc (Filtration)

B0 loc chan khong tiét
trung

Ung dung: Dugc pham, My
pham, nudi cdy té bao goc, té
bao nguoi va dong vat

Hang: Membrane Solution -
USA

Tiét trung hoan toan

Vit liéu: PES

Phéu loc: 250 ml

Binh hing: 500 ml

Kich thudc loc: 0,22

http://www.thietbisinhhoc.com/2013/12/bo-loc-chan-khong-tiet-trung-
membrane.html .



Cac phwong phap khiwr trung (Disinfection methods)

c/ Diét tring bang bire xa (Sterilized by radiation)

Pén UV diét khuan
(UV sterilizer)



Cac phwong phap khiwr trung (Disinfection methods)
¢/ Phwong phap héa hoc (Chemical method)

- Con 70°: DUNg sét tring ngoai da
(Alcohol 70°: Use antiseptic on skin)

- Oxyde ethylene khir tring cac dung cu lam bang plastic
(Ethylene oxyde disinfects tools made of plastic)

- Phenol, formaline, ...
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I\V. Giong vi sinh vat (microorganisms strains)

1. Cac yéu cau vé giong VSV trong cong nghé 1én men
(Requirements for strains of microorganisms in fermentation
technology)

2. Phén l1ap giong vi sinh vt (Isolation of microorganisms)

3. Cac phuong phap cii tao va tao giong méi (New
methods of improvement and breeding)

4. Cac phwong phap giir giong (Methods of maintain
varieties)
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Cac yéu cau vé giong VSV trong cong nghé [én men
(Requirements for strains of microorganisms in fermentation technology)

1. Cho ra sdn phAm ma ta mong mudn
(For the product that we want)

2. Cho nidng suét sinh hoc cao
(For high biological productivity)

3. C6 khd ning dong hda cdc nguyén liéu ré ti€n va
dé ki€m (Able to assimilate inexpensive and easy to obtain
Ingredients)



Cac yéu cau vé giong VSV trong cong nghé [én men
(Requirements for strains of microorganisms in fermentation technology)

4. D€ dang tach SP ra khéi MTr va sinh khoi
(Easily separate the product from the environment and biomass).

5. Thuan khi€t, phai on dinh vé phenotype va genotype
(Pure and stable in both phenotype and genotype)

6. Thich nghi cao véi di€u kién SX (Highly adaptable to
production conditions)



Cac yéu cau vé giong VSV trong cong nghé [én men
(Requirements for strains of microorganisms in fermentation technology)

7. C6 tdc do sinh sdn va phat trién rdt manh trong di€u
ki€én SX (Has a very strong reproduction and growth rate in
production conditions).

8. Toc d6 TPC manh d€ nhanh tao ra SP mong mudn (Strong
metabolic rate to quickly produce the desired product).

9. Phai On dinh va bdo ton dic tinh di truyén (Must be stable

and preserve genetic properties).



Phéan lap giong vi sinh vat (Isolation of microorganisms)

- Nguon phan lap (Sources of isolation)

- Phuong phap phan lap (Isolation method)
Muc dich:

Cé6 dugc gidng thuan (Get pure breeds)

=> Nghién cttu v€ hinh thdi, sinh ly, sinh h6a hodc st
dung vao thuc ti€n san xuat... (Research on biochemical
morphology or use in production practice,..)



Phéan lap giong vi sinh vat (Isolation of microorganisms)

Nguyén tac:

Tach roi cac té bao VSV, nudi cay chung trén MT dic
trung dé cho khuan lac moc riéng r&, cach biét nhau
(Separate microbial cells, cultivate them on a specific medium
for the separate and separate colonies).



Phén lap giong vi sinh vat (Isolation of microorganisms)

- Nguon phan lap (Sources of isolation)

1. Tu ty nhién (From nature)

2. Phan lap giong trong diéu kién SX
(Isolation of varieties under production conditions)

3. Tw nhitng ong giong da thodi hda
(From degenerated seed tubes)



Phéan lap giong vi sinh vat (Isolation of microorganisms)

- Nguon phan 1ap (Sources of isolation)

1. Tu ty nhién (From nature)

& dau ton tai mot co chat
nao dé thi & d6 ¢ nhi€u vsv phan hiy cd chit do
(Where there is any substrate, there exist microorganisms that
decompose that substrate).



Phéan lap giong vi sinh vat (Isolation of microorganisms)

Phan 1ap nAm men
(Isolation of the yeast)

PAt trong nho, hoic tir
cac trai nho chin rung,
hodc tu cac loai trai ciy
cO dudng khac (Vineyard
soil either from ripe grapes or
from other ripe fruit)



Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Nguon phan 1ap (Sources of isolation)

2. Phén ldp giong trong diéu kién SX (Isolation of varieties
under production conditions)

Giong SX cellulase Noi SX phéan hitu co
(Varieties of cellulase production) 1(=eprlﬁ(|:iez§rfs;) roduction of organic
Giong SX bia No1 SX bia (Place of

(Varieties of beer production) production of beer)



Phéan lap giong vi sinh vt (Isolation of microorganisms)

Uu diém (Advantages)

- Thich ¢ng véi diéu kién sdn xuit (Adapt to production
conditions)

- D3 qua bién ddi gen, cé cic dic di€ém sinh hoc cao
hon chling ban dau (Has been genetically modified, has
higher biological characteristics than the original strain)

- Ton tai nhi€u VSV can phin 14p (There exist many
microorganisms that need isolation)
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Phéan lap giong vi sinh vt (Isolation of microorganisms)
- Nguon phan lap (Sources of isolation)

3. Tu nhitng ong giong da thodi héa

(From degenerated seed tubes)

Tuyén chon lai gidng tir cdc 6ng gidng cd chat
luong tot — duy tri dudc gidng tot cho sdn xuat.
Re-selecting seeds from good quality tubes — to maintain

good seed for production



Phéan lap giong vi sinh vat (Isolation of microorganisms)

- Phuong phap phan 1ap (Isolation method)

Nguyén tic (rule):

Tach roi cac té bao vsv, nudi cay trén trong mt dd dic trung

dé cho khuan lac moc riéng ré&, cach biét nhau (Separation of
microbial cells, culturing in a typical solution medium to allow colonies to grow
individually and apart from each other.)



- Phuong phap phéin lap (Isolation method)

+ Budc 1 (step 1): Thu mau, pha lodng mau (Sample
collection and dilution)

+ Budc 2 (step 2 ): Ciy 1én MT dic trung (Inoculate characteristic
medium)

+ Budc 3 (step 3): Chon khuan lac va 1am thuan (Select
colonies and purify)

+ Budc 4 (step 4): Ki€m tra d6 thuan khiét (Check for purity)
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Phéan lap giong vi sinh vat (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ BuGc 1: thu mau, pha loang mau (Sample collection
and dilution)

1ml /__1ml\‘ 1ml 1ml 1ml
Original 9 ml broth .
inoculum in each tube

Dilutions 1:10 1:100 1:1000 1:10,000 1:100,000
N\ & \_/ \_/ &/

Pha loing mau long (Sample dilution)

— Lam gidm mat do VSV = dé€ cdc khuan lac moc
tach rd1 nhau (Reducing microbial density to separate
colonies)



Phéan lap giong vi sinh vat (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

Chuin bi cdc ON nudc cat (hoic nudc mudi 0,85%) vo trung
(Prepare test tubes of sterile distilled water (or 0.85% salt water))



Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

Thuc hién pha loing mau
(Perform sample dilution)


http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Yeast_Plate_Count/dilution_blanks_P1302922.JPG
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Yeast_Plate_Count/get_aliquot_yeast_P1302923.JPG

Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

Vortex mau
(Vortex sample)


http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Yeast_Plate_Count/vortex_P1302926.JPG

Phéan lap giong vi sinh vt (Isolation of microorganisms)
- Phuong phap phéin lap (Isolation method)

+ Budc 2 (step 2): Cay 1én MT dic trung va nudi trong
di€u kién thich hop d€ VSV phit trién
(Inoculate a characteristic medium and cultivate under
the right conditions for the growth of microorganisms)

- KT hop trai (Dung que gat ) (Sputtering technique (using a stick)):

0\" ¢ X -

Bom mau vao moi trudng Dfmg\que gatdan déu mau

(Inject the sample into the trén b€ mat MT (Use the spatula

medium) to evenly distribute the sample on the
surface of the medium)



http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Yeast_Plate_Count/05_spreading_plate_P1302930.JPG
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Yeast_Plate_Count/05_Plates_in_incubator_P7091091.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Yeast_Plate_Count/03_Apply_sample_to_plate__P1010002.jpg

Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

- KT hop tra1 (Dung que gat ) (plating) (Sputtering technique
(using a stick)):

1ml 1mi 1 ml 1mi 1ml

Original 9 ml broth
inoculum in each tube

Dilutions 1:10

-
11 ml

o

Khuin lac dugc hinh thanh trén cdc dia moi trudng
(Colonies are formed on the plates of the medium)

1:100,000



Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ KT hop ria (Dung que ciy vong ) (Streaking):




Phéan lap gidng vi sinh vat (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

C4y ria trén moi trudng thach
(Streak on agar medium)




Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ KT hop ria (Dung que ciy vong ) (Streaking)

Cac dudng ria trén moi1 trudng thach
(The mustache lines on agar medium)



Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ KT hop ria (Dung que ciy vong ) (Streaking)

ISOLATED
COLONIES __—-_
e

COLONIES AFTER
INCUBATION

Cac dudng ria trén moi1 trudng thach
(The mustache lines on agar medium)



Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ Ky thudt hop do (Pouring)

B PR
Cho mau vao dia petri vO trung
(Place the sample in a sterile Petri dish)




Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ Ky thudt hop do (Pouring)

Gilt Am moi trudng
(Keep the medium warm) ) -
b6 MT vao dia da cay mau Chd MT dac va dem u
(pour the medium into the (Wait for the medium to
inoculated petri dish) thicken and incubate)



Phéan lap giong vi sinh vat (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ Budc 3 (step 3): chon khudn lac mong mudn va

ti€p tuc 1am thuan (Select the desired colony
and continue purification)




Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ BuGc 4: ki€m tra do thuan khiét bing mit hoic
biang KHYV (Check purity visually or with a microscope)

Khuin lac ctia vi khuan .
(Colonies of bacteria) Candida


http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Yeast_Plate_Count/07_yeast_0.2mL_plate_P7201181.jpg

Phéan lap giong vi sinh vt (Isolation of microorganisms)

- Phuong phap phéin lap (Isolation method)

+ Bugc 4: ki€m tra d6 thuan khiét bing mit hoic
biang KHYV (Check purity visually or with a microscope)

Penicillium Mucor



Cac phwong phap cii tao va tao giong méi
(New methods of improvement and breeding)

1. Phuong phap huan luyén thich nghi
(Adaptive training methods)

2. Phuong phap bién d6i hé thong di truyén
(Methods of altering the genetic system)

+ K¥ thuat di truyén co dién
(Classic genetic engineering)
K¥ thuat lal giéng (Crossbreeding techniques)

K§ thuat gay dot bién nhan tao

(Techniques of artificial mutation)
+ K¥ thuat di truyén hién dai
(Modern genetic engineering)
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+ K§ thuat di truyén hién dai (Modern genetic engineering)

Foreign DNA
finterest
gene for . region o
biotic  — Plasmid | FeoRI
resistance EcoRl
EcoRI
l EcoRI lEru‘RI
Sticky Endgﬂf\
Hybridization
+ DIMNA ligase
Recombinant
DMNA
DINA insertion
o]

Bactenia

\

Bactenal Bau:te:na platted on medium
chromosome + antibiotic

|.|lu¢h |

Omnly bacteria containing
recombinant DA grow

(=) Culture |

DTTA
urificati
D mian Qg@
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+ K§ thuat di truyén hién dai (Modern genetic engineering)

Bacterial cell lacZ gene Human
- (lactose cell
. breakdown)

<

A’ ’), Restriction
e Site

S

ampfgene pgacterial

€) Isolate plasmid DNA
and human DNA.

4

(ampicillin  plasmid Gene of
resistance) interest
©) Cut both DNA samples with Sticky Q= .
ends Insulin
the same restriction enzyme.

<
O gene
&) Mix the DNAs; they join by base pairing.
The products are recombinant plasmids
and many nonrecombinant plasmids.

Recombinant DNA plasmids

) Introduce the DNA into bacterial cells
that have a mutation in their own lacZ -

gene. : @a
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CAC PHUONG PHAP GIU GIONG
(MAINTAIN STRAINS METHODS)

. Y NGHIA CUA CONG TAC GIU GIONG VSV
(THE MEANING OF THE WORK OF MICROBIOLOGY MAITAIN)

Gilt dugc nhitng dac tinh quy (khong b1 thoai hoa) cua vi sinh
vat va bao dam cung cap giong cho cac qua trinh san xuat
(Preserves precious (no degradation) properties of microorganisms
and ensures seed supply for production processes)

Nhiém vu ciia viée giit giong (The job of keeping the breed)

Str dung céc k¥ thuat can thiét dé gitr cho vsv cd ty 1& song
cao, cac dic tinh di truyén khong bi bién doi va khdng bi tap
nhiém (Use the techniques needed to keep vsv high, its genetic
traits unaltered and free from adulteration).



CAC PHUONG PHAP GIU GIONG
(MAINTAIN STRAINS METHODS)

1. CAC PHUONG PHAP GIU GIONG VI SINH VAT
(METHODS TO KEEP MICROBIOLOGY)

2.1. Gitr giéng tréen moi truwong thach (Keep strains on agar medium)
2.2. Giir giong trén médi trwong thach duwdi 16p dau khoang
(Keep the same on the agar medium under the mineral oil layer)

2.3. Giwr giéng trén cat, dat, hat (Keep strains on sand, soil, seed)

2.4. Phwong phap dong lanh (Frozen method)

2.5. Giir giong bing phwong phap déng kho
(Keep varieties by freeze-drying method)



Cac cong tac chinh trong chuan bi giong cho san xuat
(Main tasks in preparing strains for production)

+ Ki€m tra do thuan khi€t cla giong trong 1&én men
(Check the purity of the variety in fermentation).

+ Ki€m tra kha ning hoi bi€n clia gidng
(Check the breed's ability to reproduce).

+ Hoat héa giong sau mot thdi gian st dung
(Activate the same after a period of use).

+ Giir gidng biang PP thich hop (Keep varieties by
appropriate methods).



IV. Cong nghé lén men

5.1. Khai quat vé su [én men

a/ Khai quat [én men

b/ Uu thé ctia té bao VSV cdng nghiép
¢/ So d6 tong quat

5.2. Hé thong thiét bi

5.3. Van hanh quy trinh Ién men



5.1. Khai quat vé sw 1én men
a/ Khai quat Ién men

Theo L. Pasteur 1én men 1a su song thiéu khong khi (Ky khi)

Khai niém |én men (fermentation): tat ca cac qua trinh bién doi do
VSV thyc hién trong diéu kién yém khi (thiéu O,) hay hiéu khi.

— Tich lily c4c san pham trao doi chat hitu ich cho nguoi trong qué
trinh nudi cay VSV.

Lén men cong nghiép (industrial fermentation): 10 — 1.000.000 lit



5.1. Khai quat vé sw 1én men

b/ Uu thé ciia té bao VSV cong nghiép

- Hap thu dinh dudng nhanh va dong hoa ¢ mutrc do cao
- Nguyén liéu nudi don gian, ré tién

- Thich tng véi nhiéu loai moi truong

- Thuc hién nhiéu phan ung hda sinh khac nhau

- Dé tmg dung cdng nghé di truyén tao ching VSV méi ning
suat cao.



Qui trinh 1én men dudc ti€n hanh theo cdc giai doan ¢d bdn sau

Giong VSV Nguyén liéu
l Chuin bi MTr
va hap KTr
Nhin gidng |
cap 1,2... — °  Tron gidng véi

MTr

|

Lén men trong di€u
ki€n thich hgp

Thu héi
san pham .




c/ So do tong quat

Ngudn Carbon

Ngué
Nito

))f()

Chat
khoan

Nudc

H

- o1

uiw

(oxy)
Bdo quan
«- m&i truéng

So db khai quat qua trinh 18n men cdng nghiép

=4

Trén Khd tridng Lén men

Tach

Bao quan
san phidm



c/ So dé tong quét

:
5

. | 00 Bl i)
Ngl&n’-E i

OM @ﬁ iMubh

<" IC
Bia thanh tmmw Lén men um

phé‘;m

So do khai quat qua trinh 1én men bia
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5.2. Hé thong thiét bi

a/ Cac thiét bi truéc 1én men

b/ C4c kiéu l1én men

¢/ Bioreactor (Bon I1én men - fermentor)
d/ Céc thiét bi sau 1&n men




5.2. Hé thong thiét bj

a/ Cac thiét bi trude 1én men

13

12

14

11

1. Tryc khuay.

2. Khéng khi di ra.

3. N&p phia trénvdi kinh nhin.

4, Tam thép gilp gia, gidm nhiét nhanh.

5. Ldp nudc dé lam ngudi va 1am nong.

6. Noi do pH va nong do Oq.

7. Noi do va diéu chinh nhiét do.

8. Van Iy mAu.

9. Canh khudy.

10. Van xa& dung dich sau lén men.

11. Van diéu chinh hoi nudc dé khlt tring

12. Bo phan loc khdng khi.

13. Budng vao cua khong khi.

14. Céc van cla dudng nap mdi trudng én men,
gidng vi sinh vat va chét phé bet
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5.2. Hé thong thiét bi

a/ Cac thiét bi truéc 1én men

Nutrient 1

)

Transfer line from
innoculum

o .
— RN |

-"""-l-_.________._--"'-' |
Oxygen ﬂ“‘“ point
e Lah Scale

Production Scale Bioreactor Bioreactor

Mo hinh thi€t bi 1én men 2

Temperature




|

thiét b

ong

5.2. Hé th

Laboratory scale bioreactor
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5.2. Hé thong thiét bj

Pilot scale bioreactor 65



5.2. Hé thong thiét bj
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b/ Cac kiéu 1én men

- Lén men bé mat: Md1 truong long chira trong khay v voi
chi€u sau khong qua Scm va t€ bao moc 19p trén bé mat ti€p
xuc tryc ti€p vo1 khong khi.

Cot MT cao 3-5cm, bé miit thodng rong

VSV phit tri€n trén bé

mit MT I6ng PP dung cho nAm mdc, XK, VK
' 1 Sdn xuat axit hitu cd, thu sinh khoi...

PP don gidn, can dién tich 16n, khé ty dong héa
[t dudc st dung



b/ Cac kiéu 1én men

- Nudi cay liac dung trong PTN, oxygen cung cap cho mdi trudng
bi khuay tron nho may lac.




b/ Céc kiéu 1én men
- Lén men ban rin: Co chat ran am dé 16p mong trén khay

VSV phit trién trén bé TIBCh hdI? CI}O nuot cay nam
mit MTr rin moc, XK it dung cho VK.

}

| | PP nay dugc sd nhi€u trong:

| + SX khang sinh

VSV phit tri€n trén bé + SX enzym
mit cdc hat MTr nim .
hin trong long MT + Lam tuong, chao...




b/ Cac kiéu 1én men

- Lén men chim (submerged fermentation) la kiéu 1én men chu
yéu trong cong nghiép.

Laboratory scale bioreactor



5.2. Hé thong thiét bj

c/ Bioreactor

Bioreactor (fermenter) 1a vat chira (vessel) cac té bao, chiét
xuat t€é bao hay cac enzyme thuc hién phan g sinh hoc

Thiét bi ¢d dung tich tir 10-100
-100.000 lit, dugc 1am bing thép
khong ri, c6 hé théng do ludng va
diéu chinh nhiét do, pH va oxygen.

Bioreactor thuong cé hinh tru
véi mot hé thong canh quat nhu
chan vit tau thuy nham tron déu va
cung cap oxygen.

Péng co
Acid/base dé
diéu khién pH
Hdl nudc dé€ PR BEE
kh trang ’

24— Muyec chat 1ong
= | Ccann quat

V& lam lanh —| | 4 —H Dich nusi cay

|l van 4ddi hudéng

Hé thong
— A khuéch tdn
—|E—— Khéng khi
v6 trung
Voi thu nhéan

Thiet bi Ién men - Bioreactor



5.2. Hé thong thiét bj

c/ Bioreactor

- Bioreactor phai dam bao d¢ vo trung

- CO6 bo cam bién (sensor) dé giam sat nhiéu thong sé (PH,
nhiét do, oxy) va c6 thé tu diéu chinh

- Pam bao céc diéu kién toi wu cho sy phét trién ciia VSV

Mau bioreactor phai thoa man cac doi hoi khac nhu sau:

- Céc vat can: 1am tang hiéu qua khuay,

- Kiém soat pha bot: tu dong viéc pha bot,

- Kiém soat nhiét dd: mat do tb tang 1€n, nhi¢t toa ra va nudc lanh
duoc Iuu thong trong cac vong trao d6i nhiét /vo boc bon 1én
men,

- Kiém soat pH: giit pH 6n dinh,

- Céc cura phu: bo sung té bao nudi va cac chat moi trudng.



5.2. Hé thong thiét bj

d/ CAc thiét bi sau 18n men

Thiét bi tach té bao: Cac bon léng, cac loai may 11 tam, bo loc
ép hodc loc chan khong trong quay. Day 1a cac thiét bi thuong
str dung trong céng nghé thuc pham;

Thiét bi pha v& té bao: Dung thu nhan cac san pham noi bao;
Thiét bi ¢6 dic: Lam boc hoi, loc mang, trao d6i ion, hép thu;

Thiét bi ding cho phan tng tao san pham;

Thiét bi két tinh dung cho mdt s6 san pham nhu bdt ngot
(monosodium glutamate — MSG), citric acid;

Sac ki ding cho tinh ché san pham;

Thiét bi say;

Cac thiét bi dé ché bién va bao quan san pham nhu rira, say....



5.3. Van hanh quy trinh Ién men
a/ Nhan giong
Hé théng nhan giong trong PTN véi céc bioreactor 10 Iit - 20 lit

fermenteur
de production

ampoules de bacténes
conservées par lyophilisation

préfermenteur
10m

culture de bacténes

controle de
la fermentation

So d6 hé thong nhan giéng trong Ién men céng nghiép -



5.3. Van hanh quy trinh Ién men

b/ Cac thdng sé ky thudt ciia bioreactor

Diéu can thiét 14 phai theo ddi va kiém soat cac théng so
nudi cay nhu luong oxygen hoa tan, pH, nhiét d6 va su khuay
tron trong qué trinh nudi cay. Su thay doi cac thong so nay co
anh hudng 16n dén qué trinh tao thanh san pham va on dinh hoat
tinh san pham.

Oxy hoa tan
Nhiét do

- pH

Khqu tron
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5.3. Van hanh quy trinh Ién men

¢/ Cac phwong thirc lén men

Cung cap MT dinh dudng theo nhiéu phuong thirc khac nhau

- Lén men gian doan hay tirng mé (Bath fermentation). bay la
dang Ién men duoc str dung dau tién khi bat dau co cong nghiép
Ien men. M0i trudng nudi cho mot lan vao bon Ién men, cay
giong va thuc hién 18n men dén thu san pham. Xong mot mé hay
mot dot nhu vay, lam lai mé méi.

- Lé&n men gian doan bo sung (fed-bath fermentation) dinh
dudng: Khi dinh dudng giam, c0 thé bo sung thém
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5.3. Van hanh quy trinh Ién men
¢/ Cac phwong thirc lén men
- Lén men lién tuc (Continuous fermentation):

Trong qua trinh 1én men, nguon dinh dudng dau vao duoc bo
sung lién tuc va dich 1én men duoc lay bot ra lién tuc

— Bioreactor ludn & trang thai 6n dinh, san pham tao ra tot hon.
MOi truong di ra co thé dé lang te bao roi lay bo sung lai.

— Khong phai nhan giong lai sau mo1 me va thoi gian lén mén
co thé kéo dai hon



5.3. Van hanh quy trinh Ién men

>Nudi cdy lién tuc (continuous fermentation): c6 thé
duoc thyc hién trong mot thi€t bi, ciing ¢6 thé dugc thuc

hién trong nhi€u thiét bi.

Moi truong vao lién tuc

) Khoéng khira
[
: _./—'
: Khéng khi |
-+

. B—{—8
' '3
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' 5 [3——Fl
: g Canh khuay

=4

[ =
8 GO
I @
|
: G
t
: i 4 t ¢ 4
:
]
!
s
]
: — 1 lj

I—‘~ San pham ra lién tuc

Lén men lién tuc trong mot thi€t bi 1én men "



5.3. Van hanh quy trinh Ién men

Né€u chit lugng sp cudi cung
chua ddp ¢ng dudc nhu cau dit
| Eemshmedimn ra, ¢O hai cach khic phuc:

C1: cho tdc do MT vao va toc

/Control valve : , .
do san pham ra cham lai1

Air

auppil —= C2: tién hanh hoan luu dung
ftter U dich 1én men hoa chung vdi

b e

" dong MT dé€ t4i 1én men.
\fJ (

Receptacle

Culture
vessel

®00000000000¢

o

+ Nhuoc diém: toc dd dong chdy chdm, mat nhi€u thdi gian.
81



5.3. Van hanh quy trinh Ién men

Pé khic phuc nhugc di€ém trén, ngudi ta dit cdc thiét bi lén
men lién tuc nhau, c¢6 cling tdc d6 dong MT vao va sdn phim
1én men ra. Tuy nhién hé thong nay c¢6 nhugc diém khd 16n — 14

chi phi rat cao.
Khéng khi ra

Khoéng khi vao | ‘

L e oy

G—— F—— G——6

I |15 F—— B——f
>anh khuay v

[4 t] 3 t] —T—+l

i $ $ $ $ |

" =
bom bom San phamra

Hé thong len men lién tuc nhi€u thi€t bi 1én men .



5.3. Van hanh quy trinh Ién men

d/ Piéu khién phan trng sinh hoc
Qua trinh nudi trai qua 2 giai doan:

- Giai doan dau can cac diéu kién cho té bao sinh san nhanh,
nhiéu dé tao sinh khoi (biomass) 16n.

- Giai doan sau cac té bao dugc khong ché dé thuc hién toi da
cac phan irng mong muon.



5.3. Van hanh quy trinh Ién men

e/ Thu sdn pham va tinh ché

Thu san pham la cong viéc ton kém. Chi phi nay chiém toi
50% gia thanh hoac cao hon. Cac ky thuat cia cong nghé hoa
hoc, cdng nghé thuc pham duogc sir dung cha yéu & budc nay.
Kho khan 16n dau tién 1a tach nudc cua té bao ra khéi san pham.
Tiép theo, tir dich 1én men thu diing san pham mong muon.

Tat ca cac budc lién quan chit ché vai nhau, nhung cac bude
dau da dang, bién hoa va kho kiém soét, vi t& bao rat nhay véi
nhirng thay doi cua ngoai canh.



5.1 Cac nhom san pham can ban
5.2. San xuét sinh khdi vi sinh vat

5.3. San xuat vaccine

5.4. Protein don bao (SCP)

5.5. Ruou bia va con nguyén liéu
5.6. Metabolite so cap

5.7.Cac chat khang sinh

5.8. Biopolymer va biosurfactant
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V. Cac san pham cua cong nghé¢ 1én men

5.1. Cac nhom sdn phédm cin bén

- Sinh khoi vi sinh vat,

- Enzyme vi sinh vat,

- San pham TPC vsv: cac chat trao d6i so cap va thi cap,
- San pham tai to hop nho k¥ thuat di truyeén,

- San pham ctia chuyén hoa sinh hoc,

- Cac biopolymer va biosurfactant.



V. Cac san pham cua cong nghé¢ 1én men

5.2. Sdan xudt sinh khéi vi sinh vt

Giong: men bia, giong nam trong va duoc liéu,
Men banh mi,

Phan vi sinh (Microbial Fertilizer),
Insecticides,

Probiotic.



V. Cicsinphimcin comgngh e men

5.3. Sdn xudt vaccine

- Vaccin co dién,
- Vaccin cong nghé gene,

- Quy trinh san xuat vaccine.




V. Cac san pham cua cong nghé¢ lIén men

5.4. Protein don bao (SCP)

Sinh khoi vi khuan, nAm men, nim soi, Vi tdo cO nhiéu
protein nén goi la protein don bao (Single cell protein — SCP).

Khai niém protein don bao hiéu theo 2 nghia:

- GOm ca sinh khoi cua té bao véi nhicu chat chir khong chi
protein.

- Khong chi sinh vat don bao, ma co thé 12 nam soi da bao



V. Cac san pham cua cong nghé¢ lIén men
5.5. Rwou bia va con nguyén ligu

- San xuat ethanol
Céc giong vi sinh vat: nam men (S. cerevisiae), vi khuan
Zymommonas mobilis, vi nam chiu nhiét...
Su tham gia cta K§ thudt di truyén: phan 13p va cai ticn cac
chung VSV c0 kha nang sir dung cac loai duong tir cac nguon
phu pham khac nhu sira, xylose, pentose.
San xuat cellulase gia ré.

- Chuyén sinh khoi thuc vat thanh ethanol dang duoc tap trung
nghién ctru va san xuat.
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V. Cac san pham ciia cong nghé 1én men
5.6. Metabolite
a/ Metabolite so' cap
- Tong hop amino acid str dung trong thuc pham: L — glutamic acid

Amino acid Ung dung
Glutamid acid kg lowrging

Glycine Tong hop chat lam ngot

Phenylalanin Chat lam ngot, dich truyén
Tryptophan Dich tryén tinh mach, chong oxy hda.

Isoleucin, Leucin Dich truyén tinh mach

- San xuat axit hitu co: citric acid, lactic acid. ..
- Cac vitamin: B2, B12, Biotin...



V. Cicsinphim cia chngnghélenmen

5.6. Metabolite

a/ Metabolite thir cap

Céc chat khang sinh, enzyme, alkaloid, cac chat ting trudong va

chat ¢6 hoat tinh sinh hoc




V. Cicsinphim cia chngnghélenmen

5.7. Cac chdt khang sinh

- Penicillin

- Neomycin

- Penicillamine
- Cyclosporin

- Streptomycin




V. Cac san pham cua cong nghé¢ lIén men

5.8. Biopolymer va biosurfactant

Poi twong Tac dung

Cong nghé gidy Lam am, trai mau déu

Son on dinh dich son, cham ddng can...
NONng nghiép Bao quan tranh von cuc, tang tinh tham

Kién tric, xay dung  Tang lién két gitra soi da va cat
Thuc pham Bao quan, chong 6i thiu...
Thuoc da Lam am, tang tinh tham



