CHUONG III- SINH LY HQOC VI KHUAN

-Giang vién: BSTY. Nguyén Xuan Hoa — PGS.TS. Pham Hong Son

-Tém tat: Chuong nay thoi lwong 10 tiét giang véi 32 trang 1y thuyét xen k& hinh
anh minh hoa. Noi dung chinh cua chuong 1a nghién ctru thanh phan hoa hoc cua té bao
vi khuan, cac chat dinh dudng can thiét cho t& bao vi khuan sinh truéng va phat trién.
Hiéu biét vé chét dinh dudng chung ta méi co thé thuc diy su phat trién cua nhing vi
khuén c6 loi déng thoi tim cach te ché su phat trién ctia cac vi sinh vat c6 hai. Tim hiéu
qué trinh van chuyén cac chit vao ra té bao vi khuan va gi6i thiéu cac phuong phap xac
dinh s6 luong vi khuan.

- Muc tiéu: Sinh vién can nam duoc thanh phﬁn héa hoc cua té bao vi khuan, mot
sO qua trinh 1én men, cic phan tng sinh hoa xay ra trong té bao, phuong thirc van chuyén
chat dinh dudng va cac phuong phap dinh lugng chinh.

I. DINH DUONG O VI KHUAN [1]

1.1. Thanh phén héa hoc té bao vi khudin

Chat dinh dudng d6i vdi vi sinh vét, 1a bat ky chat nao dugc vi sinh vét hap thy tir
moi truong xung quanh va dugc ching sir dung lam nguyén li€u cho qua trinh sinh téng
hop va tao ra cac thanh phan cta té bao hodc dé cung cap cho cac qué trinh trao doi ning
lugng.

Qué trinh hép thy cac chat dinh dudng dé théa man moi nhu cau sinh trudng va
phat trién duoc goi 1a qua trinh dinh dudng.

Hiéu biét vé qua trinh dinh dudng 13 co sé tat yéu dé co thé nghién ctru, Gmg dung
hodc trc ché vi sinh vat.

Khong phai moi thanh phan cta méi trudng nudi cdy vi sinh vat déu duoc xem la
chit dinh dudng. Mot sb chit rat can thiét cho vi sinh vét nhung chi 1am nhiém vy bao
dam cac diéu kién vé thé oxi hoa khtr, pH, ap sut thim thau, cin bang ion,... Chit dinh
dudng phai 13 cac chat c6 tham gia vao cac qua trinh trao ddi chat noi bao.

Thanh phan hoa hoc cta té bao vi sinh vat quyét dinh nhu cau dinh dudng cua
chung.

Thanh phén héa hoc cua € bao vi sinh vat gom c6 nude (nude ty do va nuée lién
két) va vat chat kho (mudi khoang va hop chat hiru co). Luong chira cua cac nguyén t6
trong vi sinh vat khac nhau la khong giong nhau. Cac dleu kién nudi cdy vi sinh vat khac
nhau, cac giai doan khac nhau, lugng chira cac nguyén td trong cing mot loai vi sinh vat
ciing khong gidng nhau.

1.1.1. Nude

Nudc 13 thanh phan khong thé thiéu duoc d6i voi co thé sbng. Nudce chiém khoang
70-90% khéi luong co thé vi sinh vat. Tat ca cac phan tmg xay ra trong té bao vi sinh vat



déu doi hoi ¢6 sy ton tai cua nude. Trong vi khuan lugng chira nude thuong 1a 70-85%,
nam so1 85-90%.

Tir thoi ¢6 xua ngudi ta da biét sdy kho cac loai thuc pham dé dinh chi su phat
trién ctia vi sinh vat. Viée dung mudi hodc dudng dé bao quan thyc pham chang qua ciing
tao ra sy kho can vé sinh 1y khong thich hop cho sy phat trién cta vi sinh vat.

Nudc trong té bao thuong ton tai & hai trang thai khac nhau: nude tu do va nudce
lién két. Nude ty do 12 nude khong tham gia vao cau triic cac hgp chat hoa hoc ciia té bao
nén né dé bay hoi khi siy kho. Nudc lién két 1a nuéc tham gia vao cau tao cac hop chat
hiru co trong té bao, nudc lién két khé tach ra khi say.

Yéu cau cia vi sinh vat ddi voi nude duoc biéu thi mot cach dinh luong bang do
hoat dong cua nudc trong moi truong ky hi¢u aw. B hoat dong ciia nudc hay do hoat
d6ng ctia thuy phan méi trudng duge xac dinh: a,=

O day P 1a ap luc hoi nudc cua dung dich, con P, 13 4p lyc hoi clia nudc nguyén
chat, dung dich c6 nong d6 cang cao thi P cang nho. Nudc nguyén chit c6 a,=1, nudc
bién c6 a,=0,98, mau ngudi a,=0,995, c4 mudi ¢ a,= 0,75.

MBOi vi sinh vat thudng c6 mot a,, tbi thich va mot a,, toi thiéu, mot sd vi sinh vat
c6 thé phat trién dugc trong mdi trudng c6 ap suat tham thau cao ngudi ta goi ching 1a
cac vi sinh vat chiu ap luc cao. Chéng han a,, c6 thé ch?ip nhan duoc cua Saccharoces
rouxii 1a 0,85, Halococcus 1a 0,75. Kha nang chiu kho han cua nam cao hon so v&i céac vi
sinh vat khac.

Phan nudc co thé tham gia vao cac qua trinh trao ddi chét cua vi sinh vat dugc goi
12 nudc tu do. Phan 16n nudc trong vi sinh vat tdn tai dudi dang nudc tu do. Nudc két
hop 1a nuée lién két v6i cac hop chat hitu co cao phan tir trong té bao (L, P, hydrate
carbon,...), nudc lién két mat kha ning hoa tan va luu dong.

1.1.2. Vat chat kho

- Mudi khoang

Mudi khoang 14 phan con lai khi d6t chay hoan toan chét hitu co chiing chiém
khoang 2-5 % khdi lugng kho cia té bao. Chung thuong ton tai dudi dang cac mudi
sulphate, phosphate, carbonate, clorua,.. . trong té bao chung thu0’ng ¢ dang cac ion. Dang
cation nhu : Mg2+, Ca®", K', Na', .. Dang anion nhu HPO4 . SO4%, CI.,... Cac ion trong té
bao vi sinh vét ludn t6n tai & nhung ty 16 nhat dinh nham duy tri pH va 4p sut thim thau
cho turng loai vi sinh vat.

Thanh phan hod hoc ciia mét té bao vi khuan

Phén tir % khoi lrgng khd
Protein 55
Polysaccharide 5

Lipid 9,1

ADN 3,1




ARN 20,5
Téng cac don phan tir 3,5
Acid amine va tién thé 0,5
Puong va tién thé 2
Nucleotit va tién thé 0,5
Céc ion vo co 1

-Chit hiru co

Chét hitu co trong té bao vi sinh vat chil yéu cau tao tir cac nguyén t6 C, H, O, N,
P, S,... Riéng 4 nguyén t6 C, H, O, N chiém t41 90-97% toan bd chat kho cua t€ bao. Do
la cac nguyén to6 chu chdt cau tao nén protein, nucleic acid, lipid, hydrate carbon. Trong
té bao vi khuan cac hop chat dai phan tir thuong chiém td1 96% khoi lugng kho, cac chat
don phan tir chiém 3,5%, con cac ion vo co chi cé 1%.

+Protein: Ciu tao chu yéu tr cac nguyén td: C, O, N, H, S ngoai ra con co thé co
mot lugng rat nho cac nguyén td khac nhau nhu P, Fe, Zn, Mn, Ca,...

Pon phan ciu tao nén cac protein 1a cac acid amine. Cac acid amine trong phan tir
protein dugc lién két véi nhau bang lién két peptide (lién két cong hoa tri -CO-NH-). Lién
két nay dugc tao thanh do phan tng két hop gitra nhom carboxil (COO™ )cua acid amine

\ \ r . + 5 A . . r \ . . A A 5 r
nay va nhém amine (NH ;) cua mot acid amine khac va loai di mdt phén tir nuée.

"H;N - CH(R,) - COO™ + "H3;N-CH(R,) - COO—'H;5N -
CH(R) - C(O) - NH - CH(R-) - COO™ + H-0

Tuy theo s6 luong cac acid amine lién két v6i nhau ma ta c¢6 dipeptide , tripeptide,
tetrapeptide,... phan tir c6 15 lién két peptide tré 1én duoc goi 1a polypeptide, protein
duoc hinh thanh tir mot vai chudi polypeptide.

C6 20 loai acid amine tham gia vao cdu tric cta protein, sd acid amine rat 1én nén
¢ thé tao ra duoc nhiéu loai protein khac nhau. Cac protein co thé duoc xép loai theo
hinh dang, theo cau trac hodc theo chirc nang:

+Xép loai theo hinh dang: Protein hinh so¢1, Protein hinh cau.

+ Xép loai theo céu triic: Protein don gian, protein phirc tap (protein két hop)
Nucleoprotein (Protein + acid nucleic)

Glycoprotein (Protein +hidrate carbon)

Lipoprotein (Protein +lipid)

Mucoprotein (Protein + mucopolysaccharide)

Phosphorprotein (Protein + acidphosphoric)



+Xép loai theo chirc ning:

Protein phi hoat tinh (kién tao, du trit,...)

Protein hoat tinh (xtc tac, van tai, chuyén dong, truyén xung than kinh, bao vé,...)

Trong té bao vi sinh vt ngoai nhing acid amine tham gia cdu triic protein con c6
nhiing acid amine & trang thai tu do.

+Acid nucleic: Cau tao chu yéu bd1 cac nguyén td, C, H, O, N, P, cin ¢t vao phan
tor duong pentose trong phan tor ma acid nucleic chia lam hai loai: ADN (acid
deoxiribonucleic, chira deoxiribose) va ARN (acid ribonucleic, chira ribose).

Céc san pham thity phan cta 2 loai acid nucleic ndy nhu sau:

+ARN — Polynucleotit— Nucleotit (acid phosphoric, nucleozit (D-Ribose, bazo
nito))

Bazo nito ( Adenin-A, Guanin-G, Uraxin-U, Cytozin-C)
+ADN — Polynucleotit— Nucleotit (Ax. phosphorric, nucleozit)
Nucleozit: (D-2-Deoxibose, bazo nito)
Bazo nito ( Adenin-A, Guanin-G, Thymin-T, Cytozin-C)
Ty 18 G + C & céc vi sinh vat khac nhau 14 c¢6 thé khong giéng nhau. Pay 1a mot chi
tiéu quan trong trong phan loai hién nay.

Vi du:
Chi G+C mol %
Clostridium 26-34
Proteus 38-42
Staphylococcus 30-40

+Lipid: gdm c6 hai loai, lipid phan cuc va lipid trung tinh

Lipid phadn cuc: né ¢ trang thdi hoat dong, tham gia vao cdu tric mang
(Iypoprotein, phosphorlipid, glycolipid)

Lipid trung tinh n6 & dang du trir (cic hat lipid du trit trong té bao chat)

Mesosom 13 noi chuyén hoa phosphor lipid tur dang trung tinh dy trit sang dang
hoat dong, n6 nhu mang ludi ndi chat ¢ vi sinh vat. Té bao phat trién thi mang té bao
rong ra khi d6 lipid tir dang du trit né chuyén sang dang hoat dong dé tham gia cau truc.

+Glucide: (gluxit)

’ Té bao vi khuan thuong chira mot lugng glucide, khoang 12-18 % trong lugng
chat kho. Céc glucide thuong gip gobm cac dang duong don (ose), duong kép (osie)
duong da. Cac loai duong da thuong gdp & vi sinh vat la: glucan (glucarl), dextran
(dextrane), amylose, chitin, cellulose ,...

Glucide tham gi‘a cau tao acid nucleic, vao 5:éu tric cua thénh té bao, vo nhéy,...
cua vi sinh vat. V6 nhay va viéc hinh thanh vé nhay lién quan dén doc luc va qua trinh



bao vé vi khuan. Mot sd polysaccharide c6 thé phdi hop véi protein dé hinh thanh gluco-
protein. Gluco-protein 1a khang nguyén cua co thé vi sinh vat, polysaccharide dong vai
tro ban khang nguyén. Mot s6 polysaccharide vi sinh vét cling ¢6 kha nang kich thich co
thé san sinh khang thé.

Glucide con 1a ngudn du trit ning lugng va la san pham trung gian ciia cic qua
trinh trao d6i nang lugng trong té bao vi sinh vat.

+Vitamine: ddy 1a nhom chat hitu co vi sinh vat can nhung khéng tu tong hop
dugc va chi can véi luong rét it.

Nhu cdu vé vitamine ctia cac loai vi khuan khac nhau khong gidng nhau. Co
nhimg loai vi sinh vat tu dudng chét sinh truong, chung cé thé tu tong hop duogc cac
vitamine can thiét. Nhung ciing c6 nhing loai vi sinh vat di dudng chat sinh trudng,
chung doi hoi phai duge cung cap it hay nhiéu cac loai vitamine khac nhau. vitamine c6
vai tro rat quan trong trong qua trinh phat trién cua vi sinh vat. Véi luong rat nho
vitamine s& giup cho vi sinh vét phat trién binh thuong. vitamine co thé xem 1a nhing
chat xtic tac sinh hoc va phan 16n cac vitamine 1a nguyén licu dé ciu tao men. Nhiéu
vitamine c6 vai trd quan trong trong cac qué trinh chuyén hoa vat chat (nhu trong chu
trinh Crebs, trong cac qua trinh quang hop,...). Trong tu nhién c6 mot sO vi sinh vat mudn
phat trlen binh thuong phai can cung cap mot hodc nhiéu loai vitamine khac nhau. C6
mot sd nodi c6 mirc dd phat trién ty 1¢ thuan voi nong do ciia nhing vitamine nhat dinh
trong moi truong. Ngudi ta sir dung chiing dé kiém tra va dinh luong cac vitamine nay.

Vitamine Dang coenzyme Chtrc nang
Oxi hod va khu
B, (Tiamine) Tiamine pirophosphate (TPP) carboxil cac ketoacid,
chuyén nhom aldehyd

Flavinmononucleotit ~ (FMN), | Chuyén hydro

B; (Riboflavin) flavin adenin dinucleotit (FAD)

Oxi hoa ketoacid va
B; (Acid pantotenic) | CoenzymeA tham gia vao trao doi
chat cua acid béo

Nicotin  adenin  dinucleotit | Khir va chuyén hydro

Bs (Niaxin) (NAD) va NADP
. . Chuyén amine, khu
B (Pyridoxin) Pyridoxin phosphate amine
. . Chuyén CO, va
Bs (Biotin) Biotin nhém cacboxilic
D, Vitamine 1,25-dihydroxicole - canxiferol Trao doi canxi va

phét pho




Duwéi day la lwgng chira vitamine trong mgt vai loai vi sinh vat (y/g trong lugng

kho)
o Enterobacter | Pseudomonas | Clostridium | Torulopin
Vitamine . s
acrogenes fluorescens butyricum utilis
Acid 249 210 250 500
nicotinic
Riboflavin 44 67 55 49
Thiamine 11 26 9 6.2
Piridoxin 7 6 6 -
Acid 140 91 93 130
pantotenic
Acid folic 14 9 3 2.8
Biotin 4 7 - 1.8

+Enzyme: Nhu nhiing sinh vat khac ¢ vi sinh vat ludn ludn xay ra qua trinh trao
doi vat chét Néi cach khac, qua trinh sdng, qu4 trinh sinh truéng va phat trién cta vi sinh
vat bao gdm rat nhiéu phan ing cua cac qua trinh phan giai va tong hop. Cac phan tng
nay tién hanh duoc trong dleu kién binh thuong 1a do trong co thé ctia vi sinh vat co
nhiéu loai men. Men c6 ngudn gdc protein hay néi cach khac né cé ban chat protein.

Duwea vio bdn chit héa hoc c6 thé chia men ra lam hai logi

-Men don gian: twong tmg voi 16p protein don gian, gdm nhitng loai ¢6 thanh phan
thuan tay 13 acid amine va tinh xuc tac sinh hoc cta ching dugc quy dinh béi ciu tric
phan tir cta protein.

- Men phtc tap: ngoai thanh phan duoc goi 1a protein (apoenzyme hay
apofecment) con co phan khong phai protein (goi 14 nhém thém hay coenzyme hay
cofecment) nhu vitamine hay khoéang.

Men phai ¢6 phan tir lwong 16n méi c6 qua trinh chuyén hoa cdu hinh khong gian
tir 46 méi c6 thé xuc tac phan ing hoéa hoc. Mdi men déu ¢ trung tim hoat dong. Trung
tam hoat dong 13 noi co chat tham gia phan tng gan két vao dudi tic dong ctia men.

Duwra vao vi tri tic dung ciia men déi véi co thé vi sinh vit ngwoi ta chia men lam
hai logi

Men ndi biao va men ngoai bao. Men ndi bao (endoenzyme) & trong t& bao vi
khuan va phat huy tac dung xuc tac chuyén hoa trong té bao. Men ngoai bao exoenzyme)
phat huy tac dung & ca trong va ngoai co thé vi sinh vat.

Trong co thé vi khuin ching c6 hang trim loai men va ching hoat dong rat nhip
nhang. Két qua hoat dong ciia chung gitip cho hoat dong séng cua sinh vat dién ra binh



thuong. Nguoc lai vi mdt 1y do nao dé6 men khdong hoat dong xuc tac binh thuong thi co
thé s& bi anh huong, qua trinh séng clia vi sinh vat s& bi tri tré hodc déo 16n, vi khuan c6
thé bj té liét hay bj chét.

+ Séc t6: Khuan lac cta nhiéu vi sinh vt c6 mau sic rd rét. Mau sic ¢6 khi chi
xuit hién trong khuan lac, c6 khi hoa tan vao trong nudc va khuéch tan ra méi truong
xung quanh. Viéc tao thanh cdc mau sic nay 1a mot trong nhitng dic diém thuong duge
sir dung khi phan loai vi sinh vét (nhét 1a nAm méc va xa khuan). Ngoai sic t6 quang hop
(duoc sinh ra tir cic vi sinh vét dinh dudng quang ning) con c6 nhiéu sic td khac. Sic to
cua vi sinh vat thudc nhiéu nhém cac hop chat rat khac nhau: carotenoit, phenazim,
piaron, araquinon, antoxiamine,...

Khi c6 mit cua sic td carotenoit khuin lac c6 mau d6 da cam (Sarcina,
Micrococcus, Mycobacterium, Corynebacterium,...). Cac sic to carotenoit phan b trong
mang nguyén sinh chét cua té bao. Loai sic t6 nay gitp cho vi khuan tranh khoi anh
hudéng c6 hai ctia &nh sang mdt troi va anh sang tr ngoai. Céc sdc t6 ndy cung voi
bacteriochlorophill ¢6 hoat tinh quang hop.

Séc t6 puncherimin duoc tao thanh trong nAm men Candida puncherima. Séc t6
nay néu trén méi trudng c6 chira Fe né sé tao nén mau do toi.

Sic tb prodigiozin lam cho khuan lac Serratia marcescens (Bacterium
prodigiosum) c6 mau do sang.

Séc t6 indigoidin & Pseudomonas indigofera va nhiéu vi khuan khac 1am cho vi
khuan c6 mau lam.

Vi khuan mu xanh Pseudomonas acruginosa tao thanh sic to piocianin va mot sb
sac t khac.

Mot sb sic td c6 tinh chat khéng sinh. Chinh vi vay nhiéu vi sinh vat ¢c6 mau sic
c¢6 kha nang sinh ra chat khang sinh.

II. CAC KIEU DINH DUONG O VI KHUAN [2]

Khi nuéi cy vi sinh vat ngudi ta phai pha ché méi trudng c6 thé & dang long hoic
dic. Trong méi trudng cb thé c6 loai chat hiru co co loai 1a chat vo co vo co. Khong phai
moi thanh phan ctia méi trudng déu co thé goi 1a chat dinh dudng. Mot s6 thanh phan cia
moi truong chi ¢ nhiém vu dam bao cac diéu kién thich hop vé thé oxi hoa, vé pH, ap
suat thim thau, can bang ion,...Chat dinh dudng phai 13 nhitng chit c6 tham gia vao trao
d6i chat cua té bao. Qua trinh hap thu cac chét dinh dudng tir méi trudng xung quanh vao
co thé sinh vat duoc got 1a qué trinh dinh dudng.

2.1. Nhu cdu vé thirc én ciia vi sinh vit

Céc chat dinh dudng sau khi vao t€ bao s& duoc ché bién lai d¢ tao thanh cac chét
riéng ctia co thé. qué trinh ndy duoc goi 1a qua trinh dong hoa, qua trinh ndy can ning
luong. Nguoc lai v6i qua trinh dong héa 13 qua trinh di héa. Cac san pham cua qué trinh
di hoa s€ dugc thai ra mé1 trudng xung quanh hodc mot phan dugc st dung lai cho qua
trinh déng hoéa.

Can c&r vao nhu cau cia vi sinh vt nguoi ta chia thirc an l1am ba loai:



-Thirc in ning luong: thirc dn sau khi hap thu s& cung cap cho vi sinh vat mot s6
nang luong can thiét cho hoat dong song cua t€ bao. Cac loai protein, glucid, lipid,...1a
nhitng thirc an nang lugng thuong gap.

-Thirc 4n kién tao: thuc 3 an loai nay sau khi hap thy s& tham gia xdy dung cac ciu
trac cua vi sinh vat. Trong thuc té thi mot loai thirc dn né vira 1a nguon nang lugng vira 1a
nguyén ligu dé xay dung cac cau tric.

-Chét sinh truong: 1a nhitng chét can thiét cho hoat dong séng cua mot loai vi sinh
vat nao d6 ma né khong ty tong hop duoc.

Can cu vao, nguén cac bon, ngué)n nang luong, chét nhan dién t cudi cung, nguoi
ta phan chia vi sinh vat thanh cac kiéu dinh dudng sau.

Can cwr vao ngu(‘A)n carbon: nguoi ta chia vi sinh vat ra lam hai nhém, di dudng
carbon va tu dudng carbon.

+ Di dudng carbon: vi sinh vat di dudng carbon la loai vi sinh vat st dung nguon
carbon trong ty nhién tr cac hop chat htru co. Tur hop chat hitu co nay ngoai nguoén
carbon vi sinh vat con thu duoc ngudn nang lugng can thiét cho hoat dong sbng cia
minh. S6 ning luong trong qua trinh chuyén hoa va hap thu s& khac nhau tiy loai vi sinh
vat.

+Ty dudng carbon: 1a nhom vi sinh vét sir dung ngudn cac bon tir cac chét vo co
nhu CO, hodc cac muodi carbonate. Qua trinh nay can nang luong, vi sinh vat co thé su
dung hai nguén nang luong nhu: str dung truc ti€ép nang lugng cia anh sang mat troi, su
dung nang luong hda hoc nhod sy oxi hda hop chat vo co.

Cin cir vao ngudn ning lweng: chia vi sinh vat thanh dinh dudng quang ning va
dinh dudng hda nang.

+Dinh dudng quang ning: 1a nhimg vi sinh vt nho ¢ sic td quang hop ma c6 kha
nang hap thu ning lugng tir 4nh sdng mat tro1 va chuyén hoa thanh nang luong hoa hoc
(tich Ity dudi1 dang ATP)

+Dinh dudng hoa nang: 1a nhiing vi sinh vat st dung nang luong chira trong céc
hop chat hoa hoc.

Cin cit vao nguon carbon va ngudn ning hwong: ngudi ta chia vi khuan thanh
cac kiéu dinh dudng sau:
a- Tu duong:

-Ty dudng quang nang: Ngudn C 1a CO,, ngudn ning luong 13 anh sang.

-Tu dudng hoé nang: Ngué)n Cla CO,, ngué)n ning lugng 13 mot sd hop chit vo co
don gian.

b- Di duéng:

Vi khuan doi hoi mot phan hodc toan bd ngudn dinh dudng phai la chét hitu co co
san hydrate carbon (duong, tinh bot, cellulose ,...). Con ngudn N la cac acid amine, yéu
t6 phét trién hodc sinh truéng 1a cic vitamine, hoac cac chat chuyén hoa.

-Di dudng quang nang: Nguon C la chét hitu co, ngudn nang luong 1a anh sang. Vi
du: ¢ vi khuan khong Ivu huynh mau tia.



-Dj dudng hoa ning: Nguon C 1a chat hitu co, ngudn ning luong 1a tir su chuyén
hoa trao doi chat cua chat nguyén sinh cua mdt co thé khac.

-Dj dudng hoai sinh: Ngudn C 1a chat hitu co, nguon ning luong 1a tir su trao doi
chat ctia chat nguyén sinh cac xac hiru co.

-Di1 dudng ki sinh: Nguén Cla chét hitu co, ngudn ning luong 1a 1y tir cac to
chtrc hodc dich thé ciia mot co thé song Vi du vi sinh vat gay bénh cho con nguoi, thuc
vat, dong vat. Loai nay chi phat trién duoc trén co thé song

Nhu véy 13 tuy timg nhém vi sinh vit ma ngudn carbon duoc cung cap cé thé 1a
chat hiru co hodc chit vo co. Gia tri dinh dudng va kha ning hap thu cac ngudn thirc in
carbon khac nhau phu thudc vao hai yéu t6: mot 1a thanh phan hoa hoc va tinh chét sinh
Iy ctia ngudn thie an nay, hai 1a dic diém sinh 1y cia ting loai vi sinh vat. Trén trai dat
nay khong c6 mot hop chat hitu co nao ma khong bi vi sinh vat nay hay vi sinh vat khac
phan giai, hay noi cach khac khong ¢ hop chat hitu co ndo bén ving tuyét ddi véi vi sinh
vat. C6 nhiing loai vi sinh vat co thé déng ho4 dugc cac hop chit rat bén nhu cao su, chat
déo, dau mo, parafin, khi thién nhién. Ngay focmon 13 chét diét khuan cyc manh nhung
¢6 nhém ném soi sir dung chung lam thirc an.

Nhiéu chat hitu co vi khéng tan duoc trong nudc hodc vi ¢6 khéi lwong phan tir
qua 16n cho nén trudc khi hap thu vi sinh vat phai tiét ra enzyme thuy phan (amylase,
cellulose, proteinase,...) dé chuyén ching thanh cac hop chat d& hip thu (dudng, acid
amine, acid béo,...).

Nguoi ta thuong st dung duong dé lam thirc dn carbon cho vi sinh vat di dudng.
Chu ¥ rang duong don khi & nhiét d6 cao c6 thé chuyén hoa thanh nhitng hop chit c6
mau t0i goi 1a dudng chay, khé hap thu. Trong méi truong kiém, sau khi khir tring duong
con dé bi acid hoa 1am thay d6i pH méi truong. D¢ tranh hién twong nay khi hap khur
trang moi truong dudng nguoi ta thudng hap & ap luc 0,5atm (112,5°C) va duy tri trong
30 phut. Vi cac loai duong don, tot nhit 14 nén sir dung phuong phap hip gian doan,
hozc dung cac nén loc hay mang loc vi khuan.

Khi ché tao méi truong chira tinh bot, trude hét phai hd hoa tinh bot & 60-70°C,
sau d6 dun soi roi mai dua di hap cao ap.

cellulose dugc dua vao cac moi trudng nudi cdy vi sinh vat phan giai cellulose
dudi dang giéy loc, bong hoac cac bot cellulo.

Khi sir dung lipid, parafin, dau mo,... d 1am ngudn carbon nudi ciy mét s6 loai vi
sinh vét, phai thong khi manh dé cho timg giot nho c6 thé tiép xuc duoc véi thanh té bao
vi sinh vat.

Nong d6 duong dé nudi cay cac loai vi sinh vat khac nhau 13 khong giéng nhau,
v6i vi khuan, xa khuan thi ding 0,05-0,2 % dudng con véi ndm men thi ding 3-10%
duong.

Hau hét vi sinh vét chi ddng hod dugc duong ¢ dang ddng phan D, va phan 16n
d6ng phan ctia duong don trong tw nhién 1a dang D chir khéng phai dang L.



Céc hop chit hitu co chtra ca C va N ciing ¢6 thé sir dung 1am vira lam nguén C
vira 1am nguén N cho vi sinh vét (pepton, nude thit, nuéc chiét nAm men, nudc chiét gia
dau, nude chiét ngd,...).

Pham vi dong hoa cac ngudn thirc an carbon cta ting loai vi sinh vat cu thé rat
khac nhau. C6 thyc nghiém cho thay vi khuan Pseudomonas cepacia c6 thé ddng hoa trén
90% loai ngudn thirc an carbon, trong khi d6 cac loai vi khuan sinh métan chi c6 thé dong
hoa dugc CO, va vai hop chit chira 1 hodc hai carbon ma théi.

Véi cac vi sinh vat di dudng ngudn thirc dn carbon 1am ca hai chtic ning: ngudn
dinh dudng va ngudn ning luong.

Mot s6 vi khuan di dudng, nhat 1 cac vi khuan gay bénh, song trong mau, trong
céc td chirc hodc trong rudt nguoi va dong vat mudn sinh truéong dugc, ngoai cabon hitu
co can phai duoc cung cip mot luong nhoé CO, thi méi phat trién duoc.

Trong cong nghiép 1én men, ngudn ri duong 1a ngudn carbon ré tién va rat thich
hop sir dung d6i voi nhiéu loai vi sinh vat khac nhau.

2.2. Nguén thirc @n nito ciia vi khudn

Nito ¢6 y nghia rat quan trong d6i véi su phat trién cta vi sinh vat, ngué)n Nito dé
hap thu nhét d6i voi vi sinh vat 1a NH; va NH', ching xam nhap vao té bao dé dangva ¢
do tao nén cac nhom amine. Trude day c6 mot s6 quan diém cho rang, mot sb vi khuan
khong st dung mu01 amon dé dong hod dugc. Quan diém nay khéng dung, ngay nay
nguoi ta cho rang tat ca cac loai vi sinh vt déu c6 kha nang sir dung mudi amon. Urea 14
ngudn thirc in nito trung tinh vé mat sinh 1y, khi bi phan giai béi enzyme urease no sé
gidi phong thanh NH; va CO,. NH; dugc vi sinh vat st dung ma khong lam chua moi
truong nhu cac mudi amon.

NH,-CO-NH,+ H,O (urease)—> NH3+ CO,

Nhiéu khi dé nudi cay vi sinh vat bang ngudn nito tir uré, ngudi ta phai bd sung
thém mudi amon 1a vi phai c6 thirc an nito dé hip thu cho vi sinh vat phat trién da khi do
mo&i c6 men urease dé thily phan urea.

Ngudn nito cé trit lugng nhiéu nhat trong tu nhién d6 13 ngudn khi nito tw do (N,)
trong khi quyén. Chung chiém ty 1& cao trong khong khi (75,5% vé khdi luong hodc
78,16% theo thé tich). S6 lwong nito trong khi quyén trén mdi ha dat 1a 85000 tan, trén
trai dat c6 khoang 4x10' tAn. Trong phan tir khi nito hai nguyén tir N lién két voi nhau
bang ba lién két rat bén ving vi vdy n6 kho tach ra dé lién két v6i cac chit khac va nito
tuy c¢6 nhiéu chung quanh ta ma ca nguoi, dong vat 1an cay trong déu thiéu thirc an nito.

Pa s6 vi sinh vat khong c6 kha niang dong hoa N, trong khong khi, tuy nhién c6
nhitng vi sinh vét c6 thé chuyén hoa N, thanh NH; nho hoat dong xiic tac clia mot hé
théng enzyme c6 tén goi 14 nitrogenase. Nguoi ta goi cac vi sinh vat nay 13 vi sinh vat ¢
dinh nito con qua trinh nay dugc goi 1 qua trinh ¢6 dinh nito (vi khuan c¢6 dinh ¢ ndt san
cay ho dau).

Nguon nito hitu co thudng duoc sir dung dé nudi cay vi sinh vat 1a pepton loai ché
pham thay phan khong triét dé cia mot loai protein nao do.



