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Chuong 3. Dinh dudng va ting truéng & vi khuan

3.1. Yéu cau dinh duéng cia té bao

Gidng nhu nhiéu sinh vat khac, vi sinh vat tu n6 phai tim kiém cac chat can thiét
trong moi truong dé tao ning luong va sinh téng hop té bao. Cac hop chit va nguyén tb
dugc prokaryote sir dung cho ting trudng con goi 1a cic chit dinh dudng hay yéu cau
dinh dudng. Nhiéu prokaryote c6 thé phat trién trén méi truong nudi cdy trong didu kién
thi nghiém. Pay 1a nhitng méi truong dugc thiét ké nham cung cap tat ca dinh dudng thiét
yéu cho vi khuan ting trudng. Mot s6 vi khuan bt budc phai song ky sinh trong té bao
khac thuong 1a té bao eukaryote duoc goi 1 khuan cong sinh. Cac Khuan nay rat kho phat
trién bén ngoai té bao chii. Vi vay ching 1a dbi twong cong sinh hay ky sinh, té bao chu
phai cung cip dong thoi dinh dudng cho ban than va cho ca ky sinh sdng trén co thé
minh.

Nhiéu vi khuan c6 thé phat hién dugc bang phuong phap phat hién hay st dung
cac k¥ thuat di truyén. Tuy nhién nhitng nd luc dé phan 1ap va nudi cdy ching trén méi
truong nhan tao thi rat hitu dung. Trong chuong nay ching ta dé cap dén mot sb nét chinh
vé nhu cau dinh dudng va su ting trudng ctia prokaryote.

3.2. Cac yéu t6 dinh dudng chinh

Nhu ciu dinh dudng co ban cta vi khuan nhu E. coli thuong doi hoi cac yéu td
gébm C, H, O, N, S. P, K, Mg, Fe, Ca, Mn. Bén canh d6 1a cac yéu t6 vi luong Zn, Co, Cu
va Mo. Cac yéu t6 nay dugc tim thay ¢ dang nudc, ion vo co, tiéu phan tir va dai phan tir
1a nhitng chat ¢ vai trd hodc hinh thanh cdu tric té bao hodc dong vai tro 1a chirc ning
trong té bao. Chirc ning sinh Iy chung cila cac chét nay duoc liét ké trong Bang 3.1.

Bang 3.1. Yéu t6 dinh dudng chinh, ngudn goc va chirc niing trong té bao vi khuan.
., % chat ) i
Yeéu to Kha Nguon goc Chirc niang
o

Hop chéat hitu co . . s
Carbon 50 Thanh phan chinh cta vat chat té bao
hoac CO2

Thanh phan cua vat chat t€ bao va nudc

H.O, hop chét ,
Oxygen 20 trong t€ bao; Oz la phan tor nhan dién to ¢

hiru co, CO2va O3 , .
h¢ ho hap hiéu khi
Nitrogen 14 NHs, NOs, hop Thanh phan cia cic amino acid, nucleic
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chat hitu co, N2 acid, nucleotide va cac coenzyme

H20, hop chat Thanh phan chinh cua chat hitu co va nuéce
Hydrogen 8 ,
hiru co, Hz trong té bao
Thanh phan cua nucleic acid, nucleotide,
phosphates v co o ) .
Phospho 3 phospholipid, lipopolysacchride (LPS),

(PO4) L
teichoic acid

Thanh phan cua cysteine, methionine,
SO4, H2S, S°, hop : o
Sulfur 1 ) glutathione, vitamin nhu thiamine, biotin
chat sulfur htuco = = | ,
va lipoic acid va mot s0 coenzyme

La cation vd6 co chinh trong t€ bao va

Potassium 1 Mudi potassium ,
cofactor cho mot s6 enzyme
_ . . Cation v6 co trong t€ bao, cofactor cho mot
Magnesium 0,5 Muodi magnesium , )
sO phan trng cua enzyme
_ . _ Cation vd co clia té bao, cofactor cho mot
Calcium 0,5 Muodi calcium . ‘ . L
s0 enzyme, thanh phan cua ndi bao tir
Thanh phan cia cytochrome, mot sb
Sét 0,2 Mudi sat nonheme iron-protein® va cofactor® cho

mot sO phan rng enzyme

() Nonheme iron-protein Ia protein tham gia cac phan tng oxi héa khir, c6 chira sat
nhung khong c6 nhém porphyrin (Lehninger, 1991).
(®) Cofactor 1a mot phirc hop hoa hoc khong phai dang protein, 13 yéu td can thiét cho
hoat dong cua protein c6 chic ndng enzyme. Ching dugc xem nhu 1a phan tu trg gitp
trong qué trinh bién d6i sinh hoa.
3.2.1.  Carbon va nguon ning lweng cho s ting truéng caa vi khuan
Pé ting truong duge trong tuy nhién ciing nhu trong diéu kién thi nghiém, vi khuan
can phai c6 ngudn nang luong, d6 1a ngudn carbon va ngudn dinh dudng can thiét khac;
cac diéu kién vat Iy ph hop vé ndng dd Oz, nhiét d6 va pH. Doi khi vi khudn duge xem
nhu 13 nhiing c4 thé hodc nhom ca thé dic trung dua trén kiéu tang truéng cia ching
trong nhitng diéu kién vé dinh dudng va vat 1y. Vi du: nhém quang dudng 13 nhing vi
khuan sir dung anh sang 1am nguoén ning lwong; nhém ky khi 1a nhimg vi khuan ting
3
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truong trong diéu kién khong co oxygen; nhom hiéu khi 13 vi khuan doi hoi c6 oxygen
trong qu4 trinh ting truéng; nhém ua nhiét 13 vi khuén ting trudng & nhiét do cao, ... .

Tat ca cac co thé song déu doi hoi ngudn nang lugng cho su ting truong. Vi sinh
vat str dung ngudn ning lugng sang dugc goi 13 vi sinh vat quang dudng. Vi sinh vat oxi
hoa dugc carbon hitu co dugc goi 1a nhom di dudng hay con goi 1a nhém hoa di dudng.
Vi sinh vét c6 kha ning oxi hoa cac hop chat vo co dugc goi 13 vi sinh vat vo co dudng.

Nhu céu carbon thudng 1a carbon hitu co hoic 1 carbon & dang CO2. Vi sinh vét
str dung carbon hitu co 13 vi sinh vat di dudng va nhom str dung CO2 nhu 14 ngudn carbon

cho tang trudng dugce goi 1a vi sinh vat tu dudng.

Bang 3.2. Cac dang dinh duéng chinh cia prokaryote.

Dang dinh dwéng  Ngudn niing lwong  Ngudn carbon Vi du dai dién

Khuan lam, mot s6 vi

Quang tu dudng ) ] . .
Anh sang CO2 khuan tia va vi khuan
(Photoautotroph)
xanh
Quang di dudng 3 ) Céc hop chat Mot s6 vi khuén tia va vi
Anh sang .
(Photoheterotroph) hiru co khuan xanh

Quang tu dudng
hoic v6 co dudng Cac hop chit vo co

_ A Mot s6 vi khudn va
(Lithotroph) hay v6 nhu H2, NHsz, NO2, CO:

nhiéu C6 khuan
co tur dudng H2S

(Lithoautotroph)
Hoa di dudng hodc Cac hop chét Hau hét vi khuén, mot sb

. Cac hop chét hiru co , ,
di dudng hiru co C6 khuan

Trén co so danh gia nhu cau vé ngudn carbon va ning lugng cho su ting trudng
cua cua vi sinh vat, prokaryote co thé duoc chia thanh bon dang chinh nhu trinh bay ¢
Béang 3.2.

Vi khuén tia hay con goi 1a khuan tia quang tong hop thudc nhém quang dudng.
Ching c6 kha ning sinh ning luong qua con dudng quang tong hop. Nhém vi khuan nay

tao sic to nho két hop gitra diép luc t& vi khuan (bacteriochlorophyll) a hoic b véi nhiéu
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dang carotenoid dé hinh thanh nén cac ddy sic t6 c6 mau tia, do, ndu va cam. Nhém nay
dugc chia thanh hai nhém: (i) vi khuén tia lvu huynh va (i) vi khudn tia khéng c6 luu
huynh (Rhodospirillaceae).

Hau hét tat ca eukaryote hodc thudc nhém quang ty dudng vi du nhu cac thyc vat
va tao hoac 1a nhom di dudng vi du nhu dong vat, dong vat nguyén sinh (protozoa) va
nam. Vo6 co dudng chi c6 ¢ prokaryote va quang di dudng thuong gip ¢ vi khuan tia va
khuan xanh. Hinh thirc v6 co dudng chi xuat hién & mét sd it tao eukaryote. Khdng tim
thiy quang dudng & c6 khuan, ngoai trir nhom c¢6 khuan khong c6 quang tong hop nhung
lay anh sang tir sy tong hop ATP thudéc nhom vi khuan ua min cuc doan (extreme
halophile).

3.2.2. Nitrogen

Sau carbon la nitrogen, yéu té duoc tim thdy nhiéu trong té bao. Mot té bao dién
hinh thi nitrogen chiém 12% trong luong kho va yéu t6 ndy c6 tdm quan trong trong
protein, nucleic acid va cac ciu tir khic cua té bao. Trong ty nhién, nitrogen thudng & ca
hai dang 1a nitrogen v6 co va nitrogen hitu co. Tuy nhién moét lugng 16n nitrogen thuong
san c6 ¢ dang vo co nhu amonia (NHs), nitrate (NO3) hodc N2. Hau hét vi khuan c6 kha
ning str dung amonia nhu 14 ngudn nitrogen duy nhat va nhiéu vi khuan ciing c¢6 thé sir
dung nitrate. Tuy nhién nitrogen dang khi (N2) chi c¢6 thé duoc mét sb vi khuan str dung
theo cach cb dinh dam.

3.2.3. CA4c yéu t6 dinh dwéng khac: P, S, K, Mg, Ca, Na

Phosphorus xuét hién trong ty nhién ¢ dang phosphate hitu co va v co va té bao
doi hoi yéu té nay cho qua trinh tong hop acid nucleic va phospholipid. Sulfure duoc doi
hoi 1a do vai tro vé ciu tric ciia chung trong cac amino acid nhu cystein va methionine va
do chung c6 mit trong mot s6 vitamin nhu thiamine, biotin va lipoic acid ciing nhu trong
mot s6 coenzyme. Sulfure c6 sin va ton tai & nhiéu dang trong sinh vat va trdi qua nhiéu
qué trinh bién d6i héa hoc trong tu nhién trong d6 c6 nhiéu qua trinh duoc vi sinh vat doc
quyén thuc hién. Hau hét sulfure trong té bao c6 ngudn gdc tir ngudn vo co, hodc la
sulfate (SO%4) hodc la sulfide (HS").

Potassium 14 yéu té dugc nhiéu sinh vat doi hoi. Nhiéu enzyme bao gdém cic
enzyme trong qua trinh tong hop protein nhat 1a doi héi potassium cho hoat dong. Chirc
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ning clia magiesium 1a lam 6n dinh ribosome, mang va acid nucleic cling nhu doi héi cho
hoat dong cua nhiéu enzyme. Calcium khéng phai 1a yéu t6 thiét yéu cho su ting trudng
ctia nhiéu vi sinh vat, nhung c6 chtic ning gitp 6n dinh thanh té bao va yéu t6 dong vai
tro chinh trong kha ndng chiu dung dugc nhi¢t cia ndi bao tir. Sodium dugc mat s6 Vi
sinh vat doi hoi nhung khong phai tit ca va su can thiét cua yéu t6 ndy phan anh moi
truong séng cua Vi sinh vat. Vi du nuéce bién c6 ham lugng sodium cao va vi sinh vat bién
thuong doi hoi sodium cho ting trudng. Nguoc lai cac loai sdng & nude ngot thuong co
kha nang tang truong khi khong c6 sodium.
3.2.4. Sit

Sét dong vai trd chinh trong ho hip té bao, 14 thanh phan chu chét cta cytochrome
va protein iron-sulfur lién quan dén van chuyén dién tir. Duéi diéu kién khong c6 oxygen,
sat thuong ¢ trang thai oxi hoa +2 goi la ferrous (Fe?*) va hoa tan. Dudi diéu c6 oxygen,
sat thudng ¢ trang thai oxi hoa +3 goi 1a ferric (Fe®*) va & nhiéu dang khoang khong tan.
Pé thu nhan sit & dang khoang khong hoa tan nay té bao thudng san sinh ra yéu td lién
két véi sit dugc goi 1a thé mang sat (siderophore). Thé nay két ndi va van chuyén sit vao
trong té bao. Mot nhom chinh cua thé mang sat gdm cac dan xuét tir hydroxamic acid, tao
nén sit ba dang kém kep (chelate) rat chic chan. Mot khi phuc hydroxamate-sit duoc
chuyén vao trong té bao thi sit duoc phong thich ra va hydroxamate co thé dugc tiét ra va
duoc sir dung lai dé van chuyén sat (Hinh 3.1).

Céc vi khuan nhu E.coli, Salmonella typhimurium san sinh ra phtic cdu trac thé thé
mang sit phenol dugc goi 1a enterobactin. Cac thé mang sit nay 1a nhiing din xuét cua
hop chit thom catechol va c6 4i luc lién két véi st cuc ky cao. Khi khong c6 yéu t6 lién
két sat bam chat nhu vay, ddi twong gdy bénh s& khong c6 kha ning dé khoi dau xam
nhiém. Sit thudng 13 ngudn cung ngin ¢ cac md dong vt boi vi hé théng quét sat s& giir
chit sit va nhu vay s& khong c6 san cho vi sinh vét str dung.

O nuéde bién, kho c6 thé phat hién thay sit, vi du nudc bé mit dai duong thuong
chi c6 mot it sit & ham luong picogram/ml (1 pg = 1072g). Bé thu nhan duoc sit & mot
lugng cuc ky nhd nhu vy, nhiéu vi khuan san sinh ra thé mang sat ¢6 cau tric phuec tap.
Céc thé mang sit nay c6 dau 1a nhom petide chtra cac phire sit Fe3* va dubi lipid c6 thé
lién két voi mang té bao chat. Mot khi cac phirc nhu aquachelin lién két véi sit, chung s&
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két hop vao trong cac chudi phén tir kiéu nhu lipid va van chuyén phirc sat nay vao trong
té bao.

Mot sd prokaryote c6 thé ting truong khi khong cé sat. Vi du khudn Lactobacillus
plantarum va khuan gay bénh Lyme Borrelia burgdorferii khong chira sat. Trong nhimng
vi khuan nay, Mn?* thay thé cho st dong vai trd nhu 1a thanh phan kim loai cta nhirng
enzyme thuong chira sit Fe?".
R"f'\l—?l:~R + GoR— R=N=——C~R [

OH O, Q 0

: Fe?*
Nhoém hydroxamate

Fe*

Hydroxamate
A
| (b)

Ferric hydroxamate ; i
‘ Mang té bao chat

4
Ferric hydroxamate

| ,

\ e . ,C—

\ = K 07
Hydroxamate <

Fe?*
/ \ Nhém chire ¢6 dau ndi véi peptide sat Fe3*
a - - (C) ! 0.
@ Enzyme chita sit Heme Fo 2 Fe® N
- re OH HO o HO >
Dudi ky nuée Ho. =0 F¢ OH_ 3, o
) 0 o) H
H H 0
® N A GA AN A GAN N
4 H H
O _ svoH O son OH
H.N"0

Hinh 3.1. Yéu t6 kém ket sit (chelate) do vi sinh vat san sinh ra. (a). Hydroxamate:
Phirc sit ¢ dang Fe* va dwoc phéng thich vao trong té bao & dang Fe?. Sau do6
hydroxamate thoat ra khéi té bao va lip lai chu trinh trén. (b). Thé mang sat
enterobactin ciia E.coli, mau vang biéu thi cho cAc nguyén tir oxygen ciia phén tir
catechol. (c). Pudi peptid ciia thé mang sit aquachelin, biéu thi lién két Fe®*. Pudi ky
nu6e hd trg cho thé mang sit aquachelin xuyén qua mang dé vao trong té bao.
3.3. Nguyén td vi lwgng (nguyén to vét)

Nguyén t6 vi luong 1a ion kim loai dugc mot s6 t& bao doi hoi mot lugng nhd. Do
ham luong cic chat ndy kha nhé nén kho phat hién ching va ciing khong can thiét bo
sung vao trong moi trudng nudi cdy nhan tao. Do nhu cdu doi hoi ham lugng nhod cac
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nguyén t6 nay nén sy hién dién cua ching dugc xem nhu khong dang ké trong nudc hoic

thanh phan khac ctia méi truong. Céac ion kim loai thudng hoat dong nhu cic cofactor

thiét yéu cho cac phan (mg enzyme trong té bao. C6 khi mot nguyén t6 1a vi lugng cia vi

khuan nay nhung c6 thé 1a nguyén t6 do1 hoi cua vi khuan khac va nguoc lai. Cac nguyén

t6 vi lvong thudng bat gip nhat nhu B, Cr, Mn, Co, Zn, Cu, Mo... . Chi tiét dugc liét ké &

Béang 3.3.

Bang 3.3. Cac yéu t6 dinh dudng vi lwong can thiét cho vi sinh®.

Yéu to

Boron (B)

Chromium (Cr)

Cobalt (Co)
Copper (Cu)

Sét (Fe)@

Manganese
(Mn)

Molybdenium
(Mo)

Nickel (Ni)

Selenium (se)
Tungsten (W)

Chitc ning té bao

C6 mat trong yéu t6 ty cam Gng (autoinducer) cho chirc ning giao
tiép/cam nhan (quorum sensing) ¢ vi khuén, yéu té ndy ciing duoc tim
thay trong cac khang sinh polyketide

Pong vat c6 va doi hoi yéu t6 nay cho qua trinh bién dudng glucose,
chua biét duoc su doi hoi yéu td ndy & vi sinh vat

Vitamin B12, transcarboxylase (vi khuan sinh propionic acid)

Hb hap, cytochrome ¢ oxidase; quang tong hop, plastocyanin, mot sd
superoxide dismustase

Céc cytochrome; catalase; peroxydase; protein sulfur sat; oxygenase;
tat ca nitrogenase

Yéu t6 hoat hoa (activator) cua nhiéu enzyme, hién dién trong mat sb
superoxide dismustase va trong enzyme phdn cit nuéc & quang dudng
c6 oxygen (h¢ quang II)

Trong mot sb enzyme c6 flavin; mot sb nitrogenase, nitrate reductase,
sulfide oxidase, DMSO-TMAO reductase; méot sb formate
dehydrogenase

Trong hau hét hydrogenase; coenzyme Faso ctia ¢6 khuan sinh methane
(methanogen); carbon monoxide dehydrogenase; urease

Formate dehydrogenase; mot s hydrogenase; amino acid selecysteine

Mot s formate dehydrogenase; oxotransferase ctia vi khuan wa nhiét

cao (hyperthermophile)
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Vanadium (V) Vanadium nitrogenase; bromoperoxidase
Zinc (Zn) Carbon anhydrase; alcohol dehydrogenase; RNA va DNA polymerase;

nhiéu protein lién két véi DNA

Ghi chu: (1): khong phai tat ca vi sinh vat déu doi hoi cac chat vi luong duoc liét ké, mot
s6 kim loai liét ké duoc tim théy trong cac enzyme chi hién di€n trong céc vi sinh vat dac
biét; (2): doi hoi mot lugng 16n hon so véi kim loai vét.
3.4. Yéu t6 can thiét cho tiang truéng

Céc chat dugc vi khuan doi héi mot luong nho va rat can thiét cho cho su ting

truong cua ching nhung té bao vi khuan lai khong c6 kha niang tong hop duoc goi 13 yéu

t6 can thiét cho su ting trudng.

Hinh 3.2. Pwong chir thip dwoc tao ra giira
Staphylococcus aureus va Haemophilus
influenzae tang truwéng trén moi trwomg thach mau.
Trwée tién cdy vi khuin  Haemophilus
influenzae thAanh  mt dwong, sau do6 cay
Staphylococcus aureus thanh mét dwong chéo. H.

influenzae 1a vi khuan khé tinh doi héi phai c¢é ca

h. e hemin va NAD dé ting trwdomg. Trong mau cé di
hemin cho Haemophilus, nhung lai khong c6 NAD. Vi viy S. aureus sé tao NAD va
tiét ra méi truwong, giup Haemophilus ting truéng va ching ta thiy cic khuin lac
lan cén cia Haemophilus cé trong méi trwomg (ASM).

Yéu t6 can thiét cho sy ting trudong duoc t& bao doi hoi véi mot lwong nho 13 vi
chung c6 vai trd rat dic biét trong sinh tong hop. Vai trd quan trong ciia yéu to can thiét
cho sy ting truong d6 1a ching c6 thé ngin chin hodc 1am khuyét con dudng bién dudng
trong té bao. Yéu t6 can thiét cho su ting trudong duoc chia thanh 3 nhom d6 1a (1). Purine
va pyrimidine, doi héi cho sinh tong hop nucleic acid gdm DNA va RNA. (2). Amino
acid, doi hoi cho sinh tong hop protein va (3). Vitamin can thiét cho cac coenzyme va cac
nhém chirc ning clia mot sd enzyme.

Mot s6 vi khuan vi du nhu E. coli khong doi hoi bat ky yéu t6 can thiét ndao cho sy
tang truong Vi ching c6 kha ning tong hop tat ca cac chat nhu purine, pyrimidine, amino
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acid va vitamin thiét yéu tir ngudn carbon. Mot sé vi khudn khac vi du nhu Lactobacillus
doi hoi phai co purine, pyrimidine, vitamin va mét sé amino acid dé ting truong. Nhitng
hop chét nay phai dugc bd sung vao méi trudng nudi cdy dé tao diéu kién thuan loi cho vi
khuan ting truong. Yéu td can thiét cho su ting trudong khong duoc bién dudng mét cach
tryc tiép nhu 14 ngudn carbon hodc ning lugng, ma ding hon 14 cac chit nay duoc té bao
ddng hoa dé thoa man vai trd chuyén biét trong bién dudng. Ching vi khuan dot bién doi
hoi mot sb yéu td can thiét cho su ting trudng trong khi chung hoang dai (b6 me) lai
khong yéu cau, cac ching nay duoc goi 1a nhém khuyét dudng (auxotroph). Vi vay ching
E. coli doi héi tryptophan dé ting trudng dugc goi 1a chung khuyét dudng tryptophan va
ky hig¢u 1a E. coli trp

Mot s6 vi khuan thuong doi hoi mét s6 vitamin dong vai trd nhu 13 cac yéu t6 thiét
yéu cho su tang truong duoc liét ké & Bang 3.4. Chirc ning ciia cic vitamin nay trong cac
phan tng thiét yéu ctia enzyme dong vai tro nhu 1a chat keo. Néu té bao khong san xuit ra
vitamin nay, no phai dugc cung cip tir moi truong ngoai bao dé dam bao cho su ting
truong.

Bang 3.4. Céc vitamin cin thiét trong nhu cau dinh duéng ciia mét sé vi khuan.

Vitamin Dang coenzyme Chirc nang

p-Aminobenzoic . . ,
- Tién chat dé sinh tong hop folic acid

acid (PABA)
Chuyén cac don vi c6 mot carbon va dung
Folic acid Tetrahydrofolate dé tong hop cac base thymine, purine;
serine, methionine va pantothenate
Biotin Biotin Phén tmg sinh tong hop doi hoi ¢d dinh CO;
o ) ) Chuyén nhém chtic acyl trong phan tmg oxy
Lipoic acid Lipoamide .
hoa cua keto acid
Mercaptoethane- ,
o Coenzyme M Tao CHa nho vi khuan sinh khi methan
sulfonic acid
S NAD (nicotinamide adenine  Chét mang dién tir Electron trong phan tmg
Nicotinic acid ) ) .
dinucleotide) va NADP khur hydro
Pantothenic acid ~ Coenzyme A va protein Oxi hoa keto acid va chit mang nhém chirc
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mang goc acyl - Acyl (ACP)  acyl trong qua trinh bién dudng
S ) Chuyén hoéa amin, khtr gbc amin, khir gbc
Pyridoxine (Be) Pyridoxal phosphate . ) . )
carboxyl va racemation ctia amino acid
flavin mononucleotide
Riboflavin (B2) (FMN) va flavin adenine Phan tng oxi hoa khur
dinucleotide (FAD)

o Thiamine pyrophosphate Phan trng khir nhom carboxyl cua keto acid
Thiamine (B1)

(TPP) va phan rng clla enzyme transaminase
S Cobalamine cap véi adenine ,
Vitamin B2 . Chuyén nhom methyl
nucleoside
Vitamin K Quinone va napthoquinone Qua trinh chuyén dién tir

3.5. Anh hwéng cia yéu té vat Iy va méi trueong

Prokaryote ton tai trong ty nhién dudi nhiing diéu kién vat 1y rat da dang vé nong
d6 Oz, nong do ion hydrogen (pH) va nhiét d6. Nhitng gidi han c6 tinh chét loai trir cudc
song trén hanh tinh thong qua cc thong sb ctia méi truong thi luén c6 mot sd vi sinh vt
thich nghi duoc. Thuong thiy la prokaryote va thuong xuyén hon ca 1a C6 khuan. Khi dé
cip dén vi sinh vat c6 kha ning ting trudng & cac déu kién vat 1y khac nhau, ching ta co
thé chia thanh cic nhom khac nhau duya trén diéu kién thich nghi cta chung: (a). Nhom wa
nhiét (thermophile) phat trién & nhiét d6 cao, (b). Nhém wa acid (acidiphile) phat trién &
pH thap va (). Nhom ua tham thau (osmophile) phat trién trong méi truong c6 ndng do
chit hoa tan cao, ... .

3.5.1.  Anh huéng cia Oxygen

Oxygen 1a thanh phan phd bién cua té bao va ludn duoc cung cap mdt lugng 16m
qua phan t H20. Tuy nhién prokaryote thich tng dé phan Gng vé& phan tor oxygen
(02) trong khoang tir ky khi bat budc khdng c6 oxygen dén diéu kién bit budc phai co
phan tir nay (Bang 3.5).

Vi sinh vat hiéu khi bit budc (obligate aerobe) 12 vi sinh vat doi hoi Oz cho sy ting
truong; chung str dung Oz nhu 13 chat nhan dién tir cudi trong ho hap hiéu khi.

Vi sinh vat vi hiéu khi (microaerophile) 1a nhitng vi sinh vat doi h6i mot lugng nho

oxygen (5%) cho su tang truong, vi du Campylobacter spp.
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Vi sinh vat ky khi bat budc (obligate anaerobe) 1a vi sinh vat khong doi hoi O cho
su ting trudng. Trong thuc té, Oz 1a chit doc dbi véi vi khudn thude nhom nay. Khi d6 Oz
hoic s& tiéu diét hodc s& trc ché su tang trudng cua vi sinh vat. Cac prokaryote ky khi bat
budc c6 thé sdng bang cach 1én men, ho hap ky khi, quang tong hop & vi khuan hodc qua
trinh sinh khi methan.

Bang 3.5. Thuat ngit dung dé mé ta mdi quan hé giira O2 véi vi sinh vat.

Nhém vi khuin Hiéu khi Moi trwong

Ky khi Anh huwéng cia Oz

, , Khong ting  Doi hoi sir dung cho ho hap
Hieu khi bat bugc Tang truong

truong hi€u khi
, Tang trudng khi
Vi hieu Kkhi Khéng taing Doi héi Oz nhung & ham
) ] ham lugng khong .
(Microaerophile) ) trudng luong dudi 0,2 atm
qua cao

Ky, khi bit budc Khong tang truong  Tang truong  Su hién dién cua Oy 1a doc t6
Khong doi héi cho su tang

Ky khi tuy nghi Tang trudng Tang trudng trudng nhung st dung khi cod
san
Vi khuan ky khi Khong doi hoéi khong su
Tang truong Tang truong
chiu oxy dung

Vi sinh vat ky khi tily nghi (facultative anaerobe) hay hiéu khi tiiy nghi 1a nhimng vi
sinh vét c6 thé xoay s& giita bién dudng hiéu khi va ky khi. Duéi nhitng diéu kién ky khi
khéng c6 O chiing ting truong bang cach 1én men hodc ho hip ky khi, nhung khi ¢
O2 hién dién chung chuyén sang ho hap hiéu khi.

Vi sinh vat ky khi chiu oxy (aerotolerant anaerobe) 1a nhirng vi khuan c6 kiéu bién
dudng hoan toan ky khi (Ién men) nhung lai khong nhay cam vai sy hién dién ctia Oo.
Chung sdng bang cach 1én men du cho c¢6 hodc khong c6 Oz hién dién trong méi trudng.

Phéan tng cta vi khuan ddi véi Oz trong méi truong ma chung séng thi tiy thude
vao sy xuat hién va phan bd cua cac enzyme c6 phan tng véi phan tir Oz va phan tng véi

cac gbe oxygen ludn duoc té bao tao ra khi c6 su hién dién ctia oxygen. Tét ca cac té bao
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chira enzyme c6 kha nang phan ung vdi O2. Vi du phan Gng oxi hoéa flavoprotein do
02 luén hinh thanh H202 (peroxide) nhu 1a mot san pham chu yéu va nhiéu chat chiém
mot lwong nho tham chi c6 ca gde ty do ¢6 nhiéu doc tinh, superoxide hay O2". Diép luc
t va cac sic to khac trong té bao ciing ¢ thé phan tmg vdi Oz khi ¢6 sy hién dién ctia anh
sang va san sinh ra oxygen & trang thai nang luong cao (singlet oxygen), dang gbc tu do
khac cta oxygen 1a chat co kha nang oxi hoa trong cic hé thong sinh hoc.

NAD Hinh 3.3. Phan i#ng cua

NADH . .
W, 2H,0 superoxide dismutase,

O, + O, + 2H —> 0, + H,0, \ catalase va peroxidase. Cac
Catalas€e

(_/' 2H,0+0, enzyme nay khir ddc tinh
H,0, ciia géc oxygen dwgc san
sinh trong cac hé thong séng co sw hién dién ciia O, Sw phéin phdi ciia cic enzyme

nay trong cac té bao xac dinh kha ning ton tai ciia ching khi ¢6 s hién dién ciia O2.

Bang 3.6. Sw phan bd ciia superoxide dismutase, catalase va peroxidase trong

prokaryote co cac nguwong O2 khac nhau.

" Superoxide _

Nhom vi khuan ] Catalase Peroxidase
dismutase
Vi khuan hiéu khi bat budc va hau hét cac vi
khuan ky khi tiy nghi (vi du nhém vi khuan + + -
duong rudt)
Hau hét vi khuan ky khi chiu duoc oxy (vi du
+ - +

Streptococcus)
Vi khuan ky khi bat budc (vi du Clostridia, vi

khuén sinh khi methan, Bacteroides)

O vi khuan hiéu khi va vi khuan ky khi chiu duoc oxygen, kha ning tich lily gay
chét cua superoxide duoc enzyme superoxide dismutase ngan chin. Tat ca vi khuan co thé
sdng khi c¢6 Oz (chling str dung hoic khong sir dung O dé bién dudng) thi c6 superoxide
dismutase. Gan nhu tit ca vi khuan déu c6 enzyme catalase dé phan hiy H2O,. Mic du

mot s6 vi khuan chiu duoc oxy nhu vi khuan lactic thi khéng c6 enzyme catalase nay,
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nhung ching phan hiiy H,O; bang enzyme peroxidase. Enzyme nay nhan dién tir tir
NADH; dé khir peroxide thanh H2O. Vi khuan ky khi bit budc khong cé enzyme
superoxide dismutase va catalase va/hodc peroxidase va vi vay phai trai qua cac phan ing
oxi hoa gy chét boi nhiéu gdc oxygen khi vi khudn nhém nay bi phoi nhiém véi O
(Hinh 3.3, Bang 3.6).

Tat ca vi khuan quang tong hop dugc bao vé khoi cac phan Gmg oxi hoa giy chét
do singlet oxygen 1a nhd chiing c6 céc sic té dang carotenoid. Chit nay phan tmg voi goc
oxygen & trang thai nang lugng cao (singlet oxygen) va chuyén no sang trang thai co ban
(triplet) khong doc. Cac carotenoid duoc cho 1a khic tinh clia cac gbc oxygen o trang thai
nang lugng cao.

3.5.2.  Anh hwéng cia pH

pH, hay ndng d6 ion hydrogen [H*] cia méi truong tu nhién dao dong tir khodng
0,5 trong hau hét cac loai dat co tinh acid dén khoang 10,5 & hau hét cac hd nude co tinh
kiém. Pé xac dinh chinh xac pH can do bang thang do logarith, [H*] cia méi truong tu
nhién thuong bién dong trén mot triéu lan. Hau hét cac prokaryote co thé phat trién ¢ gia
tri pH > 3, nghia 14 ¢ sy thay doi [H*] hang ngan lan. Khoang pH ma vi sinh vat c6 thé
phat trién duoc xac dinh bang ba diém chinh: pH téi thiéu, dudi ngudng nay vi sinh vét

khong thé phat trién; pH cuc dai, trén ngudng nay vi sinh vat khong thé phat trién va pH

Toc d6 ta Lo : < .
tr":an‘; =g toi thich, tai ngudng nay vi
Nhom waacid  Nhém trung tinh Nhém wa kiém sinh vat phat trién t&t nhat.
l/’\ /\ N A 4
/ \\ / \ Hinh 3.4. So' @6 minh hoa tdc
R N . )
/ \ / \\ do ting trwéng doi nghich
/ \
/ \/ \ véi pH cta ba nhom
,I 1 \
/' / \ \\ prokaryote (K.Todar).
T 2 3 4 5 6 7 8 9 10 11 12 Pbi v6i hau hét vi
Gia tri pH

khuén, téc do ting trudong gia
ting theo trinh ty giita pH t6i thiéu va pH t6i thich va téc do ting truéng giam theo trinh
tu twong g gitta pH t6i thich va pH cuc dai. Diéu ndy phan anh tic dong chung cta su
thay d6i [H*] 1én tdc d6 phan tng cta enzyme (Hinh 3.4).

Vi sinh vat tang truong & pH t6i thich dudi gia tri trung tinh pH 7,0 duoc goi 1a
14
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nhom wa acid (acidophile). Vi sinh vat ting trudng tét nhat & pH trung tinh goi 1a nhom
wa trung tinh (neutrophile) va vi sinh vat séng tot nhit trong nhitng diéu kién méi truong
kiém goi 1a nhém wa kiém (alkaliphile). Vi sinh vat wa acid bat budc, thuc té nhom nay
doi hoi pH thap cho su ting truong. Mang ciia nhom vi khuan ndy sé bi hoa tan va té bao
s& bi ly giai & mdi truong trung tinh, vi du nhu mét sé loai Thiobacillus. Mot sb giéng C6
khuan gom Sulfolobus va Thermoplasma 13 nhom ua acid bat budc. Trong sb eukaryote,
nhiéu loai ndm thudc nhom wa acid, nhung vo dich trong ting truéng & pH thap 1a tao
eukaryote, Cyanidium co thé ting truéng & pH = 0.

Bang 3.7. pH t6i thiéu, t6i thich va t6i wu cho mét s6 prokaryote si ting truéng.

Vi khuén pH toi thiéu pH toi thich pH toi da
Thiobacillus thiooxidans 0,5 20-28 40-6,0
Sulfolobus acidocaldarius 1,0 2,0-3,0 5,0
Bacillus acidocaldarius 2,0 4,0 6,0
Zymomonas lindneri 3,5 55-6,0 75
Lactobacillus acidophilus 4,0-4,6 58-6,6 6,8
Staphylococcus aureus 4,2 70-75 9,3
Escherichia coli 4,4 6,0-7,0 9,0
Clostridium sporogenes 50-5,8 6,0-7,6 8,5-9,0
Erwinia caratovora 5,6 7,1 9,3
Pseudomonas aeruginosa 5,6 6,6-7,0 8,0
Thiobacillus novellus 5,7 7,0 9,0
Streptococcus

: 6,5 7,8 8,3
pneumoniae
Nitrobacter sp 6,6 7,6-8,6 10,0

Trong thiét 1ap va sir dung mdi truong nudi cay, can phai xem xét pH t6i thich dé
vi sinh vat phét trién nhu mong muén va cac hé dém két hop dé duy tri pH méi trudong khi
c6 sy thay doi do sy tich lily cac san pham thai cia vi khuan trong qua trinh ting trudng
sinh ra. Nhiéu vi khuan giy bénh ting truong trong khoang pH twong ddi hep. Hau hét

cac moi truong str dung dé xac dinh cac vi sinh vat gy bénh & ngudi ¢6 pH gan 7. Trur
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truong hop str dung méi trudng chon loc cho vi khuan Vibrio ¢6 pH 11 (Bang 3.7).
3.5.3.  Anh hwéng caa nhiét do

Vi sinh vat séng dugc gan nhu trong tat ca moi truong nudc 1ong. Nam 1966, gido
su Thomas D. Brock, Pai hoc Indiana, Hoa Ky da cong bd kham pha giy ngac nhién d6
la phat hién vi khudn ting truéng & cac sudi
nude soi tai Cong vien Qubc gia Pa vang
(Hoa Ky). Brock da kham phé ring vi khuan
wa nhiét ndy thudc Co khuan va cac vi khuan
cuc doan (extremophile) khac.
Hinh 3.5. Anh Bacillus chiu nhiét dwéi kinh
hién vi dién tir truyén qua (SEM), phén lap

. dwoc tir dong phan 0 & 55°C. (Ngudn:

Frederick C. Michel).

Tiép dén la céc prokaryote dugc phat hién xung quanh cac 6ng khéi den va cac cot
nudc noéng & bién sau co nhiét do 120°C. Vi sinh vat ciing ting trudng & nhiét do rat thap.
Trong dung dich nuéc siéu lanh & -20°C, mot s6 vi sinh vat co thé trich nuéc dé tang
truong. Nhiéu hinh thirc cua su sdng phét trién trong nuée dong biang & Nam Cuc, ciing
nhu nudc ¢ céac tu lanh gia dinh khi c6 nhiét d gﬁn 0°C.

Hinh 3.6. Toc dé ting twéng

Téc d6 tang trwdng

doi ngwgc voi nhiét do doi
Vi khuén C& khuan
” va nhigt vanhiét  yvoGi nadm nhém méi trwon
vo3, 35 Ua/n—hlit cwc doan cwe doan g
il G /™ cha prokaryote. Hau hét
Ua lanh S / ‘ 7 H 7' \
'-‘ // 1l & y ',. prokaryote sé ting truéng &
I' '. 4 -‘ t *A A A 2
v Y 'y’ ' | nhiét d trén khoang 30°C.
' A" 2 l/"‘ A e lll A A ! 'S A : r b ~ hd
¢ 0w W W s w owo s w we no o Cac dwong cong ting trudong
Nhiét d¢ (°C)

biéu thi ba diém chinh: nhiét
do t6i thiéu, tdi thich va cwc dai cho sy ting truwéng. Téc df ting trwéng ting diéu
din trong khoang nhiét d tdi thiéu va t6i thich, nhung giam khi vira méi qua dinh
tdi thich va nhanh chéng giam khi tiép can t6i nhiét d cwe dai. Sw song trén trai dat
cing v6i mdi quan tim vé nhiét dd, sé ton tai & bit cir noi ndo ma nwéc vin ton tai &
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trang thai léng (T.D. Brock). Vi viy nhom wa lanh ting truwéng & nhirng noi dung

dich nuéc siéu 16ng dwéi 0°C. Nhém ¢6 khuin wa nhiét cwe doan hay nhom wa nhiét

cao duwogc xac dinh ting truéng gin & nhirng 16 nhiét & bién siu c6 nhiét do trén

120°C.

Hinh 3.7. Thermus aquaticus, vi khuin wa
nhiét, ngudn cung cip taq polymerase. A.
Anh soi wét; B. Anh dwéi kinh hién vi
dién tir. (T.D. Brock).

Hinh 3.8. Sulfolobus acidocaldarius la vi

khuan cwe ky wa nhiét va wa acid dwgc

phat hién trong cic sudi acid néng dia
nhiét, & nhirng diém bun va dat bé mit c6 nhiét d tir 60 dén 95°C, pH tir 1 - 5. (a):
Anh lat cit méng dwéi kinh hién vi dién tir (85.000X), vi khuin c6 hinh cau khong
déu, thuong cé dang thuy. (b): Anh phat huynh quang ciia cac té bao c¢é dinh tinh
thé sulfur. Phu b giéng nhw thé tua dinh trén té bao 1a tinh thé sulfur (T.D. Brock).
MOt vi sinh vat cu thé s& bi e ché & khoang nhiét d6 trén ngudng nhiét d6 ma
chung co thé phat trién, duogc xac dinh béng ba diém céin ban tuong tu nhu dac diém cua
pH (Hinh 3.4 va 3.6). Khi xem xét khoang nhiét d6 ma nudc thé 1ong ton tai, thi
prokaryote co thé duoc chia thanh mot s6 nhom phu dua trén mdt hodc cac diém chinh
khac cho su ting trudng. Vi du vi sinh vat ting trudng trong khoang nhiét do tir 20 — 45°C
va ting truong toi thich & nhiét d6 gan 37°C (nhiét d6 cta co thé dong vat mau nong)
dugc goi 1a nhém ua nhiét vira (mesophile). Vi sinh vat ting truong tdi thich trong

17



Chuong 3. Dinh dudng va ting truéng & vi khuan

Khoang nhiét do tir 45°C dén 70°C goi 1a nhom wa nhiét (thermophile). Mot s6 C6 khuan
ting truong t6i thich & nhiét d6 80°C hoic cao hon va nhiét do cwa dai & 115°C dwgc xem
la wa nhiét cuc doan (extreme thermophile) hodc wa nhiét cao (hyperthermophile). Vi sinh
vat thich nhiét do lanh c6 kha ning ting truong & 0°C duoc goi la nhém ua lanh
(psychrophile). Mot bién thé cia nhom wa lanh 12 nhém chiu lanh (psychrotroph), ching
c6 kha ning ting truong ¢ 0°C nhung ting truong tdi thich ¢ khoang nhiét d¢6 10 — 15°C.
Nhém chiu lanh ¢6 thé 1dm hu hong thuc phdm bao quan & nhiét dé mat.

Bang 3.8. Thuit ngit md ta mdi twong quan giira vi sinh vat va nhiét do dé ching

tang truong.

Nhiét do tang trudéng (°C).

Vi sinh vit Téi thiéu Toithich Cuwcdai Ch thich
Ua lanh Tang trudng tot nhat ¢ nhiét
_ >0 10-15 <20 o
(Psychrophile) twong doi thap
C6 thé ting trudong O nhiét do
Chiu lanh . .
0 15-30 > 25 thap nhung thich hgp hon & nhiét
(Psychrotroph)
do on hoa

_ Hau hét vi khuan nhat 13 nhimng vi
Ua nhiét vira

_ 10 - 15 30-40 <45 khuan song két hop véi dong vat
(Mesophile) o
mau nong
_ TAt ca céac vi khuén ua nhiét c¢6 su
Ua nhiét

_ 45 50-85  >100 dao dong 16n vé nhiét do toi thich
(Thermophile)
va nhiét do cuc dai

Vi khuan ua lanh thich nghi duoc mdi trudng lanh vi mang plasma ciia chung co
mot luong 16n acid béo khdng bao hoa. Mot sé vi khuan wa lanh thu thap tir Nam cuc c6
acid béo chira nhiéu ndi d6i (polyunsaturated fatty acid). Tuy nhién acid béo dang nay
thudng khong xuat hién & prokaryote. Mirc d6 ciia chudi carbon khong bio hoa cia acid
béo lién quan v6i nhiét do dong dic cia né hodc trang thai chuyén nhiét.

Vi du nhiét 6 1am lipid tan chdy hay dong dic. Céc acid béo khong bdo hoa van

con giir thé 16ng khi ¢ nhiét d6 thap nhung lai bi bién tinh ¢ nhiét d6 vira. Céc acid béo
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b&o hoa trong mang vi khuin va nhiét thi bén virng ¢ nhiét do cao nhung lai bi dong dac ¢

nhiét d6 tuwong ddi thap. Vi vay acid béo bdo hoa (gibng nhu bo) dong lai & nhiét do

phong (25°C) trong khi cac acid béo khong b&o hoa (twong tu nhu dau tir hoa rum) van

gilt dang 16ng & nhiét d6 tu lanh. Acid béo mang & pha 16ng hodc pha rin s& tac dong dén

trang thai 10ng ciia mang, diéu nay anh huéng truc tiép dén chirc ning cua mang. Nhom

vi khuan ua lanh ciing c6 cac enzyme dé tiép tuc duy tri chirc ning, mic du van toe Xuc

tac giam khi nhiét do & 0°C hodac gﬁn diém nay. O nhém vi khuin ua lanh, protein hoac

mang cua chung s& khong duy tri chirc ning ¢ nhiét d6 co thé cia dong vat mau nong

(37°C), vi vay vi khuan nhom nay khong c6 kha ning ting trudong ¢ nhiét do nay tham chi

¢ nhi¢t do vura (Bang 3.8).

Bang 3.9. Nhiét do toi thiéu, toi da va tdi thich cho su ting trwéng ciia mot so vi

Kkhuan va co khuan.

Vi khuéin

Listeria monocytogenes
Vibrio marinus
Pseudomonas maltophilia
Thiobacillus novellus
Staphylococcus aureus
Escherichia coli
Clostridium Kluyveri
Streptococcus pyogenes
Streptococcus pneumoniae
Bacillus flavothermus
Thermus aquaticus
Methanococcus jannaschii
Sulfolobus acidocaldarius

Pyrobacterium brockii

Nhiét do ting truéng (°C)

Téi thiéu Téi thich
1 30-37
4 15

4 35

5 25 - 30
10 30-37
10 37

19 35

20 37

25 37

30 60

40 70-72
60 85

70 75-85
80 102 -105

Cuc dai
45
30
41
42
45
45
37
40
42
72
79
90
90
115

Vi khuan wa nhiét thich nghi & nhiét do trén 60°C trong nhiéu cach. Thong thudng
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DNA cua chung ¢6 ham lugng G + C cao nén nhiét d6 tan chay DNA (nhiét d6 lam cac
manh d6i xodn bj tach ra) it nhit ngang bang véi nhiét do ting truong cuc dai cua vi
khuan. Nhung diéu nay khong phai lic nao ciing vy va mbi tuong quan nay cho dén nay
van con hoan hao. Vi vay DNA ua nhiét van duoc 6n dinh trong cac té bao nay nho céc
phuong tién khac. Do mang vi khuin wa nhiét c6 ham luong acid béo bao hoa cao cho
phép mang ciia chung van 6n dinh va giir duoc chirc nang khi ¢ nhiét do cao. Mang cia
vi khuan wa nhiét cao & C6 khuén thi khong co6 acid béo nhung c6 su lap lai cua céc tiéu
don vi cua phitc hop gém 5 carbon (Cs), phytane, chit isoprenoid phan nhanh, bdo hoa.
Chinh phirc hop dic trung nay gop phan cho cd khuan c6 kha ning song trong nhitng moi
truong siéu nong. Cac protein cdu tric nhu protein ribosome, protein van chuyén
(permease) va enzyme cua vi khuan wa nhiét va wa nhiét cao thi rat bén viing voi nhiét khi
so sanh v&i protein cau tric thudc nhoém ua nhiét vira. Cac protein nay duoc bién ddi theo
nhiéu cach gébm khtr nude va théng qua nhimg thay d6i nhe trong ciu trac so cip cua
chung dé gitip bén viing voi nhiét (Bang 3.9).

Bang 3.10. Nhiét do toi thich cho sy tiing truéng ciia mot sé vi khuan prokaryote.

Gibng va loai Nhiét @ tdi thich (°C)
Vibrio cholerae 18 - 37
Photobacterium phosphoreum 20
Rhizobium leguminosarum 20
Streptomyces griseus 25
Rhodobacter sphaeroides 25-30
Pseudomonas fluorescens 25-30
Erwinia amylovora 27 - 30
Staphylococcus aureus 30-37
Escherichia coli 37
Mycobacterium tuberculosis 37
Pseudomonas aeruginosa 37
Streptococcus pyogenes 37
Treponema pallidum 37
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Thermoplasma acidophilum 59
Thermus aquaticus 70
Bacillus caldolyticus 72
Pyrococcus furiosus 100

Bang 3.11. C6 khuin wa nhiét cao.

Nhiét d§ cho sy ting truéng (°C)

Gidng Téi thiéu Téi thich Cuec dai pH tdi thich
Sulfolobus 55 75 -85 87 2-3
Desulfurococcus 60 85 93 6
Methanothermus 60 83 88 6-7
Pyrodictium 82 105 113 6
Methanopyrus 85 100 110 7

3.54.  Thé nwéc

Nudc 1a dung moéi ma nhiéu phan tir cua sy séng hoa tan duoc va vi vy nude san
c6 14 yéu té quan trong anh hudng dén sy ting truong cua té bao. Nudc sin co cho té bao
thi phu thudc vao su hién dién cua no trong khi quyén (lién quan dén do 4m) hodc hién
dién trong dung dich hodc trong mot chat héa hoc, khi d6 duoc goi la thé nudc (water
activity). Thé nudc (Aw) cua nude (H20) tinh khiét bang 1,0, nghia 1a 100% nudc. Thé
nudc bi anh huong do sy hién dién cua cac chit hoa tan nhu mudi hodc duong hoa tan
trong nudc. Néng do cua chat hoa tan cao thi thé nude giam va nguoc lai. Vi sinh vat
séng trong khoang Aw tur 1,0 dén 0,7. Aw clia mau nguoi 1a 0,99; nude bién = 0,98. Thé
nudc cta dat nong nghiép nam trong khoang 0,9 dén 1,0.

Chi c6 mdt chat hoa tan trong ty nhién thudng xuit hién & khoang nong do rong dé
1a mudi sodium chloride [NaCl] va mot s6 vi sinh vat duoc dit tén dua trén su ting trudng
ctia chiing ddi v6i ndng d6 mudi ndy. Vi sinh vat doi hoi NaCl cho ting trudng goi la
nhom wa mian (halophile). Nhom ua min nhe doi hoi 1 — 6 % mudi, ua min trung binh doi
hoi 6 - 15% mudi, wa min cuc doan doi hoi 15 - 30% NaCl cho ting truéng, nhém nay

thuong phat hién ¢ Co6 khuan. Vi khuan c6 kha nang tang truéng ¢ nong do muoi vua
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phai, thAm chi chung phat trién tot khi khong c6 NaCl goi 1a nhom chiu dwgc min
(halotolerant). Mic du nhom wa min (halophile) con goi 1a nhém wa thim thiu
(osmophile) va nhom chiu man (halotolerant) goi 1a nhom chiu thim thau (osmotolerant),
nhung thuat ngit wa tham thau thudng duoc sit dung cho nhiing vi sinh vat c¢6 kha ning
song trong méi trudng c6 ndng do6 mudi cao. Vi sinh vit séng trong nhitng méi trudng

kho (kh6 do thiéu nudc) duoc goi 1a nhom chiu han (xerophile).

Té8c db téng trudng Hinh 3.9. Minh hoa téc d§ ting
trwéng ty 16 nghich véi dd thim
\ 4 thau (osmolarity) déi véi cac nhom
\ "N Nucyrahim thde khiac nhau caa prokaryote. P§
« Nhom chi n cwc doan *
N R A r . M
S tham thau dwgc xac dinh bang
Hau {ét vi khuénNh\,%“b 40
o iu thdm thau A A A A N
\ Nhém chfsqnén nong do chat tan trong moi truong.
h L

1.00 0.90 0.80 0.70 D@ tham théu thi ty 1& nghich véi
Thénwde (A)  thé nuwée (Aw). Nong dd chit tan
ting nghia 1a d§ thAm thau ting va A, gidm. Tir trai sang phai ciia dd thi biéu dién
tbc @9 ting trwong vi khuin binh thwomg khéng wa midn nhw E. coli hay
Pseudomonas, toc @9 ting trwéng cia vi khuan chiu min nhw S. aureus va toc dd
ting truwéng ciia nhém wa min cue doan nhw ¢6 khuan Halococcus. Ghi chd: trong
thire té nhém wa méin ting trudng tét nhat & ndong dé mudi ma hiu hét vi khuin bi
trc ché (T.D. Brock).
Quan diém vé thé nuéc thip dé ngan chin su ting trudng cua vi khuan duge sir
dung dé bao quan thuc pham bing cac phuong phap 1am khé hodc bd sung thém mudi
hodc duong.

Bang 3.12. Gi6i han thé nwéc (Aw) cho su ting truéng ciia mdt so6 prokaryote.

Vi sinh vat Ay toi thiéu cho ting truong
Caulobacter 1,00
Spirillum 1,00
Pseudomonas 0,91
Salmonella/E. coli 0,91
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Lactobacillus
Bacillus
Staphylococcus

Halococcus

0,90
0,90
0,85
0,75

Bang 3.13. Piéu kién gi6i han sy ting truwéng ciia vi khuan.

) Mudi
Aw toi
. . . pH cuc dai Nhiét Nhiét
Tén vi khuan gy  thiéu pH toi , .
. . cuc trong dotoi dfcuwc Yéu cau oxy
bénh (dung thiéu ,
, dai nwoéc thiéu dai
muoi)
(%)
_ Ky khi tuy
Bacillus cereus 0,92 4,3 9,3 10 )
4°C  55°C nghi*
Campylobacter , ]
o 0,987 4,9 9,5 1,7 Vi hiéu khi?
jejuni 30°C  45°C
Clostridium
botulinum,
type A, phan giai 0,935 4,6 9 10 Ky khi®
P _ P s 10°C  48°C >
protein type B va
F
Clostridium
botulinum,
type E, khong phan 0,97 5 9 5 Ky khi®
3,3°C  45°C
giai protein type B
vaF
Clostridium
) 0,93 5 9 7 Ky khi®
perfringens 10°C  52°C
Cac chun Ky khi tu
_ s 0,95 4 10 6,5 y_ Y
E. coli gdy bénh 6,5°C  49,4°C nghi*
Listeria Ky khi tuy
0,92 4.4 9,4 10 .
monocytogenes -0,4°C  45°C  nghi*
Salmonella spp. 0,94 3,7 9,5 8 Ky khi tuy
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Shigella spp

S. aureus tang
trudng

S. aureus hinh
thanh doc to

Vibrio cholerae

Vibrio

parahaemolyticus
Vibrio vulnificus

Yersinia

enterocolitica

0,96

0,83

0,85

0,97

0,94

0,96

0,945

4,8

4,8

4,2

9,3

10

9,8

10

11

10

10

5,2

20

10

10

7

5,2°C

6,1°C

7°C

10°C

10°C

5°C

8°C

-1,3°C

46,2°C

47,1°C

50°C

48°C

43°C

45,3°C

43°C

42°C

nghi*
Ky khi
nghi*
Ky khi
nghi*
Ky khi
nghi*
Ky khi
nghi*
Ky khi
nghi*
Ky khi
nghi*
Ky khi
nghi*

tay

tuy

tay

tuy

tuy

tuy

tuy

1. Tri hodn dang ké su ting truong (>24 gid) ¢ 55°C; 2. Poi hoi mirc oxy gidi han; 3. Poi hoi

khong co oxy; 4. Tang trudng trong diéu kién c6 hodc khong co oxy. Ngudn: FDA.
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