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Khai niém

+ Sinh trudng la su ting kich thuéc va khoi
luong té bao

+ Phat trién (sinh sdn) 1a su’ ting s6 luwgng t&

Bacterial growth at 15-minute intervals
Red spols indicale original bacterial forms, and olher colors indicate mutaled forms.




Sinh truéng va phat trién ctia VSV

Pha 6n dinh
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Mau 1y thuyét vé sinh trudng va phdt trién cta vi khuan

% Néu s0 t€ bao ban dau 1a N, sau n 1an phan chia, thi s6 t€ bao s€ 1a:
N =N, x 2°
n con dudc goi 1a s6 thé hé c6 thé dudc tinh bing

logN =logN, + n.log2 f‘> n= I 1 5 (logN - logN,)
0g

» Goi U la thdi gian sau n lan phan chia, thi thdi gian gifta 2 thé hé (g) sé
dugc tinh bang

_ ey 12-U
8 n 8 log N —log No

» Gid tri ddo ngudc cua g con goi 1a hing s6 phan chia (C), hing s6 phan
chia phu thuoc vao:
Loai vi khudn
Nhiét do nuoi cay

Mo6i trudng nudi cay




Sinh truéng va phat trién ctia Vi khuan
trong moéi truong nudi cay tinh

Pha 6n dinh
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Pha suy vong

So lugng t& bao

Thoi gian

Thoi gian

Puong cong sinh truong




Pha lag

> Tinh tir ltc nuoi cdy dén lic dat sinh trudng cuc dai

> Trong pha lag vi khudn chua phdn chia nhung thé tich
va khoi lugng té bao tdng lén ddng ké

> Enzyme diung cho qud trinh tong hdp déu dudc hinh
thanh trong pha nay

> D0 dai pha lag phu thudc vao giong va moi trudng

> Pha lag 12 mot qud trinh thich nghi clia vi khudn véi
mo1 truéng maoi




Pha log

> TE€ bao sinh trudng va phat trién theo liiy thira
> Sinh khoi va s lugng t€ bao tinh theo phuong trinh:
N=N,.2%hay X = X, . 2
¢: hang sO toc dO phan chia; u: hing s6 toc do sinh trudng
> C4c hing so ¢ va p dudc tinh theo cong thic

> Céc hing s0 nay tuy thuodc Vao mot loat cac yeu to moi truong,
dic biét [a chat dinh dung clia moi trudng nudi cay

> Thuc t€, trong quan thé vi khuidn c6 mot so t& bao khong phan
chia




S
S
>

70
9l
é
7
6
5
4
7
2
7

g 7 2 J £ 5 6 7 & 9 7
t (g10)

Sinh trudng theo Iy thua cia cac vi sinh vit don bao
I - Phuong phap thong thudng biéu di&n két qua
I1 - Thang logarit
N = S6 t€ bao




Pha log

> Su sinh trudng ctia VSV thudng dugc xem xét dua trén mot sO
yeu to han ché nhu nhi€t do, pH, chat dinh duGng

> Vi viy Monod d3 néu 1én mot cdch twong tw moi quan hé gitra
cac hdang s6 ¢ va u v61 ndbng d6 chat dinh dudng han ché qua
cac phuong trinh:

. va p_. lan lugt 1a hdng s6 toc do phan chia va
¢ do sinh trudng cuc dai, K, 1a hing s6 bdo hoa va
6 ng do chat dinh dudng han ché.

2

0 bdo hoa K, thudng c6 gid tri rat thap




V1 sinh vat

Mot s6 hang so bao hoa

Chat dinh dudng han
ché

Ky

. coli

. coli

. coli

. coli

. coli

. coli
M. tuberculosis

A. aerogenes

B. megatherium

E. coli

glucose
mannitol
lactose
glucose
tryptophan
tryptophan
glucose
phosphate
O,

4mg/l
2mg/l
20mg/1
7,5mg/l
0,2 dén 1,0 pg/l
0,4 ng/l
3, 9ug/l
0,6mmol/l
3,1.10° mol/l
6,0 . 10" mol/l
2,2 .10 mol/l




Pha 6n dinh

> VSV § trang thdi cAn biang dong hoc, tic 1a
sO0 VSV sinh ra bang s6 VSV chét di

>S0 lugng t€ vao va sinh khoi khong ting,
khong giam
> Toc @6 sinh tréng phu thudc vao cd chat
> Nguyén nhan ton tai pha On dinh 13 do:
> Su tich Iy cdc san phdam gay doc

> Su can kiét nguon dinh duong




Pha tu vong

> SO lugng t€ bao gidm theo liy thira

» Nguyén nhin cua pha tr vong chua ré rang, nhung
c6 lién quan dén diéu kién bdt loi ciia moi truong

> Mot sO enzyme thé hién hoat tinh cao trong pha nay
nhu deaminase, decarboxylase, cac amilase va
proteinase ngoai bao

\ ° /7 ~ 7/ / A /\/ / N\ /(’
» Ngoai chiic ning xuic tic mot SO qua trinh tong hop,
ciac enzyme trén chd yéu xuc tdc cdc qud trinh phin
giai




Pudng cong sinh truéng ciia mot sé
loai vi sinh vat

Thdi gian ——




Mot s6 phuong phap bdo quan VSV

> Cay chuyén thudng xuyén, giit & 4°C
>Bdo quan dudi dau vo triung
»Bao quan trong cat hoic sét vo triung

»Dong kho: 1a PP hoan thién va hi€u qua, bao
quan dudc vai nam.

»Bao quan trong glycerin (10%) va gilt G nhiét
d6 — 60°C hay — 80°C, PP nay bdo quan lau
nhat




Sinh truéng cda vi khuan trong qua
trinh nuéi cay lién tuc

»La mot qud trinh duy tri pha log trong nhitng
diéu kién 6n dinh

> Trong phong TN thi cdy chuyén lién tuc qua
mo1 truéng moi

> Trong sdn xuat thi dua dinh dudng vao lién
tuc va lay sinh khoi vi khudn ra vdéi mot
luong tuong ducng




Thiét bi nuoi cay lién tuc chemostat

Media Feed Stream Flowmeter
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Thiét bi chemostat




Pudong con sinh truong trong nudi
cay lién tuc

Total biomass
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Thiét bi nuodi cay lién tuc turbidostat

1, Dudng chat (200 L); 2, Bom dinh lugng; 3, BO cam bién (50 - 5 000 ohms); 4, BO bit
sang (ORP 12); §, B0 loc (0.45 pum); 6, Cot tang sinh (80 L); 7, Pen huynh quang; 8, Bé
chua tao (125 L).




Tang sinh tdo trong thuc té€




Pudng con sinh truong cua tao luc trong nudi
cay lién tuc

Lag Exponential Stationary
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Su khic nhau giira nudi cay tinh va lién tuc

> Hé thong dong

> T¢& bao trdi qua céc
pha sinh trudng va
phat trién

> Moi pha dic trung bdi
nhitng diéu kién nhat
dinh

> Khé diéu khién tu
dong

> Hé thong mé

> Thi€t 1ap dudc 1 cén
bing ddong hoc, yéu to
thd1 gian bi loai tru

> T€ bao dugc cung cip
nhiitng di€u ki€én mo1
trudng nhat dinh

> Diéu khién tv dong




Lam dong bd su phan chia t& bao

»>Gdy soc nhiét: ha hodc ting nhiét do dot
ngot

> Thay doi thanh phan moi truong: giy d6
acid amin

»>Chon loc co hoc: soi kinh hién vi dé
chon nhitng t€ bao vira mdi sinh ra (TB
nho)




Cac phuong phap xac dinh

sinh truéng cia vi khuan




Cac phuong phap xdc dinh so lugng

>DPEém truc ti€p
budng dén

>Dém té bao tong (soms
va chét)




Cac phuong phap xdc dinh sé lugng

> Nhuom t€ bao truéc khi dém: Su bit /khong
bit mau cua t€ bao song/chét; hodc bat cic
mau khic nhau

A e ~ N ~ A ~ N ~
»Nudi cay va dém khuan lac t€ bao song

»>Néu vi khuan khé tao khudn lac thi ding
phuong phap s luong khd nang nhdt

»Loc qua mang vi loc, cho vao MT dinh
dudng, ki€m tra khuan lac




Miu nude

Phuong phap o
xdc dinh s6 ]
lugng E. coli

ﬁ Lactose Broth

KIEM TRA BANDAU

10ml 1.0m 1.0m 1.0m 0.1ml 0.1ml 0.1ml
] J

Vv

Nuéi trong 48 gié 6 37°C
|
v el
Duong tinh, ¢6 sinh kh{ Am tinh, khéng sinh khi
K1 M TRA KHANG DINH B4t vao ti 4m

Khéng xu4t hién
khudn lac coliform

24 gi6 §37°C

Pit vao ti 4m 24 giv §37°C

KIEM TRA HOAN TAT

Lactose Broth Méi trudng dinh dudng
thach nghiéng
Néu c6 sinh khi # Tién hanh nhuém Gram, Gram 4m thi qua

__J trinh kiém nghiém hoan t4t



Phuong phap xdc dinh so lugng E. coli

.




Cac phuong phap xéac sinh khoi

Phuong phdp truc tiép

> X4c dinh sinh khoi tuoi hodc kho (kém chinh
Xac)

> X4c dinh ham Iuong nitrogen tong, NH,, hay
carbon tong (c6 do chinh xdc cao)

> X4c dinh ham lugng protein cla vi khuan




Cac phuong phap xéac sinh khoi

Phuong phdp gidn tiép

> Do do duc cua dich treo t€ bao
»Lap dudng chuan

»>Gi4 tri OD phu thudc vao giai doan phdt tri€n ctia
vi khuin

>Do chi s6 cudng do trao doi chat nhu hap thu
O,, tao thanh CO, hay acid.




Tac dung cua cic yéu té bén
ngoai lén sinh truong va phat

- A‘? A A‘?
trién cua vi khuan




Nguong tac dung

>T0i thieu: vi khuan bit dau sinh trudng
va m& dau cdc qué trinh trao doi chat

>To6i thich: vi khuin sinh trudng, phat
trién cuc dai

»Cuyc dai: ngung sinh truéng va thudng
chét




Cic y€u to tic dung

> Yéu to vat [y: nhiét dd, do Am

> Yéu 16 hda hoc: pH, thé oxy héa khir
»Yéu to sinh hoc: khiang sinh




Co ché tac dung

> Phd hity té¢ bao: mot s6 chat nhu lizozyme c6
khd nidng phin hdy thanh t€ bao; penicillin
phd hily mang t€ bao

> Thay doi tinh thdm ciia mang té bao: cdc chat
cO tinh ox1 hoa cao nhu H,O,, halogen, rugu,
phenol, triton...

> Thay doi ddc tinh keo ciia NSC: nhiét dd cao
]am bién tinh protein




Co ché tac dung

» Kim ham hoat tinh: kim ham hoat tinh cua
enzyme, gy ton hai dén qud trinh trao doi
chat

> Hiiy hoai cdc qud trinh téng hop: 1am bat
hoat enzyme trao doi chat bing cdch gin vao
cac trung tim hoat dong




Cac yéu to vat ly

> D¢ dm: thi€u nuée sé 1am chidm hodc mat qud
trinh trao doi chat, gdy nén su chét cia t& bao

> Nhiét do: nhiét @0 thap lam gidm qud trinh
trao doi chat, nhiét d6 cao giy bién tinh
protein

>Am thanh: séng siéu Am dnh hudng 16n dén
sinh trudng cla vi khuan




Cac yéu to vat ly

> Sifc cang bé mdt: stc cing bé mit thip lam
cho NSC tach ra khoi t€ bao

> Cdc tia bitc xa: gdy nén nhitng bién doi hda
hoc cua cac phan t protein, DNA

> Anh sdng mdt troi: tia t& ngoai gy dot bién
hodc gay chét t€ bao




Céac yéu to héa hoc

> pH moi truong: sic cing bé mit thap lam cho
NSC tich ra khoi té€ bao

> Thé oxi hoa khit: th€ hién mic dd thodng khi
cia moi trudng, lién quan dén Oxy (co vai tro
rat 16n d6i véi vi khuan)

> Cdc chadt diét khudn

> Cdc chdt héa tri liéu




Céac yéu to sinh hoc

m Khdng thé: 1a cdc phan tf immunoglobulin, giip hé
mién dich nhan biét va v6 hiéu hda céic tdc nhan la

m Khdng sinh: 1a chat ti€u diét hay kim ham sy phdt
tri€n cta vi khuan, nhu penicillin




