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Chuong [
CHI TIEU VI SINH VAT THUONG PUQC KIEM SOAT TRONG NUGC,

THUC PHAM VA MY PHAM

C6 ra't nhiéu vu ngd ddc hay cdc bénh giy ra do thuc phim di va dang dién ra, mit du
¢6 cdc ludt vé an toan vé sinh thuc pham dd dudc ban hanh va ngay cang chit ché va dugc su
quan tim clia cong dong.

Cho d&n nay vain con c6 nhitng cach hi€u va phin biét khong thdng nhi't vé khdi niém
cdc bénh gy ra do thuc phdm hay ngd ddc thuc pham. Song d€ phan biét hai vin dé nay thong
thudng dua vao cdc khdi ni€ém nay nhu sau:

- Ngo doc thyc pham 13 cdc bi€u hién bénh do tiéu thu thyc pham c6 chita s& lugng 16n vi
sinh vat, chiing nhan 1&n nhanh trong qué trinh ch€ bi€n hay bdo quén. Cdc vi sinh vat
c6 thé hién dién mot sd lugng rit it ban diu trong thuc phAm hay nhiém vao do sy tiép
xtic qua qud trinh ché& bién.

- Cédc bénh c6 ngudn goc tir thuc phdm do tiéu thu nhitng thic in chita cdc vi sinh vat hay
sdn phim cia ching, khong phu thudc vao s6 lugng nhiéu hay it do d6 khong phu thudc
vao su ché& bi€n hay bdo quan.

1. Ngé doc thuc phim

Ngd doc thyc phdm dién ra & nhiéu ngudi, c6 cling mdt triéu chitng va cling mot thdi
di€m sau khi tiéu thu thuc pham. Tuy nhién mic d6 tic dong dén titng ngudi sé khic nhau bdi
vi khd niing ddp ng véi doc t& cda tirng ngudi khac nhau phu thudc vao thé trang va kha ning
trung hoa doc td clia tirng ngudi.

Triéu chiing cia ngd doc thyc pham thudng c6 cdc bi€u hién nhu tiéu chdy, chéng mit,
ndn mira, dau nhiic ngudi, sot, dau dau. Cac bi€u hién triéu chitng phu thudc vao tirng lodi vi
sinh vit gy nén. Mitc dd nguy hiém va triéu chiing clia bénh c6 thé giy nén do ddc td cla
chiing ti€t vao thyc phdm hay do chinh t& bao clia chiing gy nén. P& c6 thé giy ngd doc thyc
phdm, vi sinh phai hién dién véi sd lugng t€ bao 16n va phu thudc liéu lugng cia tirng chiing
loai nhiém vao, thuc pham phdi cé cdc déu kién 1y hod thich hdp cho vi sinh vat d6 phat trién,
nhiét do va thdi gian phdi thich hgp cho qué trinh ting trudng cla ching tir khi ching nhiém
vao cho d&n khi tiéu thu d€ vi sinh vat nhan 1én dé€n dd liéu lugng hay sdn xud't dd lugng doc

t0 gay hai.
2. Céc visinh vat cé thé gy ngd doc thuc phaim
Salmonella

S6 lugng Salmonella @4 d€ gay ngd ddc 1a khi chiing hién dién c3 triéu t& bao trong mot
gam thyc phdm. Céc triéu chiing do Salmonella gy ra thudng 1a tiéu chdy, 6i mira, budn non.
Thdi gian G bénh cho dé&n khi céc triéu chiing bi€u hién thudng sau 12-36 gid ké tir khi tiéu thu
thuc pha&m bi nhiém. Triéu chiing thudng kéo dai it nhat tir 2-7 ngay. Khong phdi tit cd moi
ngudi khi tiéu thu thyc phaAm bi nhiém Salmonella diéu c6 biéu hién bénh, ngugc lai mot s&
ngudi khdng c6 triéu chiing 1dm sang khi tiéu thu phdi thuc phdm nhi€m vi sinh vat nay khi d6
chiing dugc bai ti€t ra ngoai. Céc loai thyc phAm c6 nguy co bi nhiém Salmonella nhu thit gia
cAm, sidn phdm thit, tritng va cdc sdn phdm cila tring, thily sin. Ngudn nhiém vi sinh vit vio
cdc loai thyc phdm thudng c6 ngudn gdc tir dudng rudt clia ngudi va cdc lodi dong vat, ching
c6 thé dugc nhim gidn ti€p hay truc ti€p. Salmonella gdy nén bénh sot thuong han thudc cic
serotype Salmonella typhi, Salmonella paratyphi A, B, C. cic dong nay thudng khong gy bénh
cho cdc loai dong vat.

Campylobacter

DPay la vi sinh vat gdy nén bénh viém nhiém dudng rudt, bing cic phuong phdp phan
1ap da chitng minh vi sinh vat nay hién dién khip ndi. Campylobacters 1a mot trong nhitng hé vi
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sinh vat ctia nhiéu loai dong vat va chim. Nhung cdc dong c6 kha ning giy ngd doc thyc phdm
khong thé phat trién khi nhiét @6 thAp hon 30°C, day 1a vi sinh vat va nhiét bit budt. Sin phaAm
stta va thit gia cAm 1 nhitng ngudn c6 thé gy nén ngd ddc do vi sinh vat nay. Nudc ciing 1a
mot trong nhitng ngudn mang bénh nay. Campylobacters 13 vi sinh vat rit nhay vdi nhiét do,
chiing bi tiéu diét hoan toan bing phuong phdp thanh triing Pasteur, chiing khong thé sdng sét
trong thyc phaAm c6 moi trudng acid. Ching khong thé phdt tri€n trong thuc phdm bio quin
trong diéu kién hi€u khi ma chi phat trién trong cdc loai thu'c phAm hit chin khong.

Khi xdm nhiém Campylobacter, thdi gian G bénh thudng tir 2-11 ngay. Cdc triéu chiing
do vi sinh vat ndy gdy nén nhu dau nhiic, tiéu chdy, sot, dau diu, khé chiu, chudt rit, lanh céng,
mé san. Thinh thodng c6é nhitng bi€u hién bénh gidng nhu cAm clim.

Clostridium perfringens

Quan niém vé sy ngd doc thyc phadm do Clostridium perfringens gdy ra da cé nhitng thay
ddi trong nhitng nim gin diy. Theo nhitng quan niém tru6c diy cho ring cdc dong
C.perfringens khang nhiét, tao bao tif va khong 1am tan mdu méi c6 thé gy ngd do thyc pham.
Nhung trong nhitng nim gy diy cdc dong nhay cdm vd&i nhiét, khong lam tan mdu cling dugc
tim thdy trong cdc vu ngd doc do vi sinh vatnay gy nén.

Vi cdc bao ti clia C. perfringen khdng nhiét nén ching thudng s6ng s6t qua qud trinh
nau chin. Tuy nhién ciing phu thudc vao thdi gian ti€p xtc véi nhiét. N&u nhitng bao ti song
s6t, khi gip diéu kién thich hgp ching sé niy mam va nhan 1&én. Khi dun niu thifc n & nhiét do
thap va thoi gian ngdn c6 thé 1am cho cdc dong khing nhiét ton tai vi thé chiing s& giy tai
nhiém sau khi bdo quin. Cdc ngudn thyc phim cé thé giy ngd ddc vdi cdc vi sinh vat nay
thudng 1a thit gia cam, nhi't 12 cdc loai gia cAm 16n dong lanh siu, thit trong cdic ham chia. C.
perfringens cling dudc tim thdy trong dat, trong phidn ngudi va trong céc loai thyc pham khic.
C4c triéu chitng do vi sinh vat nay gy ra thudng 12 dau thit ving bung, tiéu chdy. Thai gian 4
bénh tir 12-24 gid. Cdc triéu chirng 14m sang giy nén do doc t6 clia chiing.

Clostridium botulinum.

Pay 1a vi sinh vit phin bd khidp néi trong dat, trong nudc va trong cdc gia stc va cdc
loai thly sdn. Vi sinh vat nay sinh doc t& gy bénh ngd ddc thit cho ngudi (botulism). Bénh biéu
hién rat nghiém trong & ngudi. Bénh giy ra do doc td dugc hinh thanh bdi C.botulinum nhiém
trong thuc pham. Triéu chitng 14m sang ctia bénh 13 6i mita, budn ndn, sau d6 c6 nhitng bi€u
hién rdi loan thanh kinh nhu chodng vang, rdi loan thi gidc, r6i loan cdc c¢d & ¢d va miéng, dau
& viing nguc, kho thd va té liét, c6 thé din dén ti vong. Céc triéu chitng trén biéu hién sau 12-
36 gid sau khi tiéu thu thuc phaAm nhiém doc t6. Cac triéu chitng thudng kéo dii 2-6 ngay tuy
theo tinh trang nhiém doc va stic khoé cling tiing bénh nhan.

Cic loai thuc phaAm nhu thit, rau qua khdng dugc bdo quin ding qui dinh hay 1y nhiém
tir dd't, phadn dong vat hay do ché& bi€n khong di nhiét d6 truSc khi diing, cdc sin phim déng
hop khong ding qui cdch ciing c6 nguy cd nhiém vi sinh vat nay riy cao. Diéu kién thich hgp
cho viéc hinh thanh doc t6 cda vi sinh vat ndy diéu kién moi trudng ky khi, pH trung tinh,
khong c6 cdc vi sinh vat khidc canh tranh. Pdc td botuline do C. botulinum ti€t ra gobm mot sd
loai khiac nhau nhu A, B, C1, C2, D, E, F, G. cic ddc to nay la nhitng protein cé trong lugng
phan tf 16n khodng 1 triéu danton. Nhung nhitng dang c6 tdc dong manh dén con ngudi la A, B,
va E. day ciing 1a mdt trong nhitng loai ddc t6 sinh hoc ¢6 cudng do manh nhit. Trong nhitng
nim gy day, cdc vu ngd ddc botulism gay ra do C.botulinum dong E thudng dugc phat hién khi
tiéu thu cd va cdc sin pham thiy sdn. Dong vi sinh vat ndy thudng xuyén phan lap dugc tir cic
maiu bun ddy tai cdc clta song.

Staphylococcus aureus

Staphylococcus aureus 13 VSV c6 kh3 ning san sinh mot s§ loai doc t& dudng rudt bén
nhiét, khong bi phan huy khi dun & 100°C trong khodng 30 phit. Khi vi sinh vat nay xAm nhiém
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viao trong thyc pham, ching ti€t doc t& vao trong sdn phdm va giy doc. Khi con ngudi tiéu thu
loai thyc phAm c6 chira doc t& nay, sau 4-6 gid G bénh sé& boc phat cdc triéu chitng 14m sang
nhu tiéu chdy, non mifa, cdc triéu chiing nay kéo dai tir 6-8 gid. Céc loai thyc phdm cé chia
ham lugng mudi cao thudng c6 nguy co nhiém vi sinh vt nay nhu jambon, kem tong hop, nudc
soup... vi cac loai thuc phdm nay it khi duge xt Iy & nhiét dd cao hon 40°C. Cic loai thuy sin
hay thyc phdm déng hop ciing thudng hay bi nhiém loai vi sinh vat nay. Cdc ngudn 1ay nhiém
vao thuc phdm chi yéu tir cdc khau ché& bién trong nha b&p. Trong ty nhién cdc vi sinh vat nay
thudng tinh thdy trén da, mili, téc hay 16ng cla c4c loai dong vit mau néng.

Vibrio spp

Cic loai Vibrio c6 ngudn gdc tir bi€n, chiing cin ion Na* dé phét trién. Gidng Vibrio c6
mot s6 lodi c6 khd ning gdy bénh cho ngudi nhu V. cholerae, V. parahaemolyticus, V. vulnificus,
V. hollisae, V. furnsii, V. mimicus, V. fluvialis, V. alginolyticus.

V. cholerae 13 tdc nhan gAy nén cdc vu dich ta trén toan th€ gidi. Loai vi sinh vat nay
dugc chia thanh hai ki€u huyé&t thanh chinh d6 1a O1 va non-Ol, ki€u huyét thanh O1 bao gdm
ba ki€u huyé&t thanh phu nhu sau: Ogawa; Inaba (hai ki€u nay dugc goi chung 1a ki€u cd dién —
Classic) va ki€u Eltor (ki€u Eltor con dudc goi 1a ki€u 0139). Hai kiéu huyé&t thanh Inaba va
Ogawa ngay nay chi con dugc tim thiy tai cic nu6c thudc khu vue chadu A. Trong khi d6 cdc vu
dich t trén khip thé gidi giy ra do ki€u Eltor. Khi c¢6 cdc tran dich do V. cholerae giy ra
thudng lan truyén rit nhanh vao trong nudc, gdy nhiém vao thuc pham, n€u diéu kién vé sinh
kém, vi khudn s& lan truyén qua con ngudi va dich bénh cing thém nghiém trong. Vi sinh vat
ndy san sinh ddc t& cholaratoxin, day 1a loai ddc t& dudng rudt cé6 cudng dd6 manh, chi cin 5ug
giy nhiém qua dudng miéng c6 thé gy tiéu chiy cho ngudi trudng thanh. Mot s& doc td khic
ciing dudc vi sinh nay ti€t ra nhu hemolysine c6 ddc tinh tuong tu tetrodotoxin (doc t& cd ndc)
hay ddc t6 twong ty shiga-toxin.

Céc loai thyc pham c6 thé lan truyén V. cholerae nhu nuéc uéng, nudc trdi ciy, rau qua,
stfa vd cdc sdn phdm sita, thim chi bia ciing c6 khd ning nhiém vi sinh vat nay. C4c loai sin
phdm thuy sdn tudi song, khong qua gia nhiét, gia nhiét nhe hay do sy nhiém chéo sau khi gia
nhiét cling dugc khuyén cdc 13 c¢6 nguy co mang V.cholerae kha nghiém trong.

V. parahaemolyticus 13 1oai vi sinh vat tdn tai va phét trién trong moi trudng c6 ham
lugng mudi cao, ching thudng xuyén dugc phan 1ap tif cdc sdn phdm thly sin, trong cic ving
nudc Am ven bd bién. Ching sin sinh doc t& hemolysine bén nhiét, chit nay chiu trach nhiém
cho dic tinh khing nguyén Kanagawa. Nhung trong nhitng nim gin diy cdc dong
V.parahaemolyticus c6 phan ttng Kanagawa Am tinh ciing c6 thé gdy bénh. Triéu chirng bi€u
hién ctia bénh c6 thé xud't hién trong khodng 2-96 gid sau khi tiéu thu thyc pham bi nhiém, thdi
gian nay phu thudc vao liéu lugng xAm nhiém va thé trang clia titng bénh nhan, loai thyc phAm
tiéu thu va ham lugng acid trong da day. C4c bi€u hién bénh 1y khi vi sinh vat niy xAm nhiém
va dau thidt ving bung, viém nhiém dudng rudt va tiéu chdy nhe.

Cic loai Vibrio khic khi xAm nhiém vao trong thyc phdm ciing c6 thé gy nén cdc bénh
dugng rudt va c6 bi€u hién bénh 1y tuong ty nhu hai loai trén. Di nhién tuy tirng loai va liéu
lugng ma c6 nhitng bi€u hién bénh niing nhe khdc nhau. Chi riéng loai V. vulnificus khong gy
céc triéu chitng bénh dudng rudt ma ching gy nhi€ém tring mau cho ngudi.

Escherichia coli

E. coli 12 vi sinh vat hi€u khi phd bié€n trong dudng tiéu hod clia ngudi va cdc loai dong
vat mdu néng. Hau hét cdc dong E. coli ton tai mot cdch ty nhién va khong gdy hai trong dudng
tiéu hod, ngudc lai ching con déng vai trd quan trong trong viéc 6n dinh sinh 1y dudng tiéu
hod. Tuy nhién c6 it nhat 4 dong sau day c6 thé gay bénh cho ngudi va mot sd loai dong vat:

Enterobathogenic E. coli (EPEC)

Enterotocigenic E. coli (ETEC)



Enteroinvasive E. coli (EIEC)

Enterohaemorrhagic E.coli (EHEC)/ verocytocin E.coli (VTEC) hay Ecoli O157: H7

Ro rang E.coli ¢6 thé phan 1ap duge dé dang & khip noi trong moi trudng c6 thé bi &
nhiém phan hay chit thdi. Vi sinh vat ndy c6 th€ phat trién va tdn tai rd't 1au trong mdi trudng.
Trong nhitng nim gin ddy cdc nha nhién ctu ciing chitng minh ring E. coli ciing c6 thé phan
1ap dugc tir nhitng viing nudc Am, khong bi 6 nhiém hitu cd. V§i sy phan b rong rdi nhu vay,
E.coli ciing d& dang phin 1ap dugc tif cic miu thuc phaAm do nhiém vao tif nguyén liéu hay
thong qua ngudn nudc.

Cic dong E. coli giy bénh khi chiing xAm nhiém vio ngudi qua con dudng thyc phim c6
thé gy nén cic bénh rdi loan dudng tiéu hod, cdc bi€u hién 1am sing bién dong c6 thé tir nhe
dén rit ning, c6 thé de doa mang song clia con ngudi phu thudc vao liéu lugng, dong gy
nhiém va kha ning ddp Gng clia tirng ngudi.

Shigella

Giong Shigella ciing 12 mdt thanh vién ctia ho vi khudn dudng rudt Enterobacteriacae,
chiing gdm c6 4 lodi sau: S. dysenteriae, S. sonnei, S. plexneri, S. boydii. DAy 13 giong vi sinh vat
c6 t& bao chii dic hiéu, ching chi thich nghi va phat trién trong t& bao chii 13 ngudi va cdc loai
linh trudng. Sy hién dién cda ching trong moi trudng 13 do sy nhiém phan clia ngudi va cac loai
mang vi sinh vat nay. Shigella c6 thé ton tai hon 6 thing trong mdi trudng nudc. Cac vu ngd doc
thuc phdm do Shigella gy ra chl y&u tip trung & cdc nuSc kém phit trién, ché bi€n thuc pham
trong diéu kién kém vé sinh. Bénh ciing c6 thé truyén truc ti€p tir ngudi qua ngudi.

Shigella chi y&u giy nén cdc bénh li tryc truing. Thdi gian 4 bénh sau khi tiéu thu thuc
phdm bi nhiém 13 1-7 ngay. C4c bi€u hién triéu chitng bénh c6 thé nhe, bi€u hién khdng rd, chi
thodng qua nhu tiéu chdy nhe, nhung d6i khi cling c6 nhitng bi€u hién nghiém trong nhu di tiéu
ra mdu, c6 nhitng manh niém mac rudt, mit nudc, sdt cao va bi co rit thanh bung. Céc triéu
chitng trén c6 thé kéo dai 12-14 ngay hay 1au hon. P&i v6i ngudi 16n, cdc trudng hgp t vong do
Shigella hi€m khi dién ra, nhung bénh biéu hién ra't nghiém trong d6i vdi tré em va ngudi gia.
Hang nim c6 khodng nita triéu ngudi tif vong do vi sinh vat giy ra trén khip thé gidi.

Su 1y nhiém vi khuin Shigella chi y&u dudng miéng. Nudc 12 mdt mdi trudng truyén
bé&nh quan trong, dic biét & nhirng ndi kém vé sinh. Tuy nhién cdc loai thuc ph?fm cling la
nguyén nhin giy nén cidc bénh do Shigella. Vi sinh vit nay nhiém vao thyc phim qua nguyén
liéu hay qua trinh ch€ bi€n. D6i khi nhi€m bénh do vé sinh c4 nhan kém.

Listeria monocytogenes

Trong nhitng nim gin diy L. monocytogenes ndi 1én nhu mdt mot tic nhian giy bénh
nguy hi€ém. Pdi tugng gy bénh cla vi sinh vat nay 1a tré em, phu nit mang thai hay nhitng
ngudi gia. PSi véi nhitng vi sinh vat gy bénh go doc thitc pham khdc, ching boc phat bénh khi
con ngudi hap thu dd liéu lugng, sau thdi gian G bénh cic triéu ching 14m sang biéu hién.
Ngudc lai L. monocytogenes hién dién véi mot s& lugng nhd trong thuc pham, khi dugc dua vao
co thé, ching ton tai va chd cd hoi. Khi c¢6 diéu kién thuin 1¢i, chiing nhdn 1én xAm nhiém vao
cdc md siu va gay bénh. Cdc bénh do vi sinh vat nay gy nén bit diu tir dudng tiéu hod nhu
tiéu chdy, s6t nhe. Sau dé chiing xim nhiém vao cdc dai thuc bao gy nén bénh nhiém tring
méu, tic dong 1én hé than kinh trung wong, tim mit, va c¢6 thé xAm nhip vio bao thai gy nén
sdy thai, dé non hay nhiém triing thai nhi.

L. monocytogenes thudc loai vi sinh vat wa lanh, ching c6 thé phat trién 6 nhiét do tir 2-
44°C. Ching thudng dudc phan lap tif cdc loai thyc phdm nhu phomat sita, thit c4 rau qua va
tham chi phan 1ap dudc tir trong nudc mit. Trong tt cd cdc cong doan ché bi€n thuc pham, sita
hay rau qua déu c6 kha ning xAm nhiém vi sinh vat vat nay. Dit biét trong cong doan bdo quin
cdc san pham & nhiét do thap, vi sinh vat ndy c6 cd hdi phét trién thanh s lugng 16n. Cic sin



phdm thanh triing Pasteur va dudc bio quin ¢ nhiét d6 thap trong cédc ti lanh c6 nguy cd nhiém
vi sinh vat ny rat cao.

Cdc virus gdy bénh trong thuc phdm

Cidc dot dich bénh gay ra tir thuc phdm do tic nhan virus cho d€n nay van 1a van dé bi
4n. Nhung mot sO tdc gid van tin riing virus trong thuc phim 13 tdc nhian gAy nén cdc bénh hiém
nghéo. Nhitng ti€n bo trong cdc nhién cttu vé virus thuc phaAm vin con han ché. Cho dé&n nay
cdc dic di€m sinh 1y clia virus dudng rudt vin con biét rat han ché€. Cho d&n nay cic phuong
phép nudi cdy d€ phat hién virus trong thyc pham cho d&€n nay vin chua thé thuc hién dugc.
Nhung véi cdc ti€n bd vé k§ thuit sinh hoc phan ti¥ nhu k§ thuat lai phan t, k§ thuat PCR c6
thé phat hién dudc cac virus c6 hai cho con ngudi trong thyc phdm.

Su lan truyén virus cho ngudi qua con dudng thyc phadm dugc bi€t tir nhitng nam 1950.
Céc virus gy bénh dudng rudt cho ngudi chi y&u c¢é ngudn géc tir cdc sdn phadm thuy san. Cho
dé&n nay dudc bi€t c6 khodng hon 100 loai virus dudng rudt. Nhung chi mot vai loai trong s6 dé
c6 kha ning giy bénh cho ngudi. Theo Kilgen va Cole (1991) cdc loai vieus sau ddy c6 thé gy
nguy hiém cho ngudi.

Hepatitis type A (HAV)

Virus Norwalk

Calicivirus

Astrovirus

Virus NonA va Non B.

Virus ton tai & thé khong hoat dong khi & bén ngoai t& bao, chiing khdng thé tu nhin Ién
trong nudc hay trong cdc sdn phim thuc phdm cho dit & bat ky diéu kién hod 1y nhu thé nio.
Chiing xAm nhiém vao thuc phdm hoan toan do qud trinh ché& bién, tir nuéc bi & nhiém. Cic loai
nhuyén thé in loc ¢6 kha ning tich luy nhiéu virus trong nuéc. Hing ngay mot con nguyén thé
¢6 thé loc 1500 lit nu6c, theo d6 mot sd lugng 16n virus ¢é thé vao cd thé clia con vAt ndy va
tich luy tai d6. Vi th€ mat do virus trong cd thé nhuyén thé€ cao hon rat nhi€u so véi moi trudng
nudc chiing dang sinh song.

Liéu lugng gdy bénh clia virus c6 thé thap hon rat nhiéu so v6i vi khudn khi con ngudi
tiéu thu thyc pham bi nhiém. Liéu lugng gdy nhiém t5i thi€u cia mdt s6 loai vurus dudng rudt
tuong duong vdi s lugng hién dién trong thuc phaim ma cdc phong thi nghién c6 thé phat hién
dudc biing phuong phat nudi cdy.

Co thé ngudi va cdc loai dong vat 1a ngudn chia cdc virus dudng rudt. Virus duge tim
thdy v6i s6 lugng 16n trong phin clia nhitng ngudi bi nhiém va tdn tai trong nhiéu ngay dé&n
nhiéu tuan. Sy nhiém phan vao trong thuc phim biing con dudng gidn ti€p hay truc ti€p l1a con
dudng xAm nhiém virus vao thyc pham.

Su séng sét clia virus trong mdi trudng hay trong thyc phdm phu thudc vao yéu td nhu
nhiét do, ndng d6 mudi, cudng d6 biic xa mit trdi hay su hién dién cla cdc thanh phan hitu co
khdc. Virus dudng rudt ciing c6 kha ning tdn tai nhiu thdng trong nudc bi€n & nhiét do6 <10°C
tham chi c6 thé 1au hon. Vi th€ diy ciing 12 nhan t& chi thi 6 nhiém phan. T4t cd cdc virus
dudng rudt déu khang véi acid, cdc enzym thiy gidi, hay mudi mit c¢é trong dudng tiéu hod.
Mot s6 virus c6 thé khang nhiét nhu Hepatits type A, mot s& khac c6 thé khang vdi cdc chat tay
ué& nhu phenolic, ethanol ... Ozon va chlorine 14 nhitng tic nhian c6 thé 1am bit hoat mot vai
loai virus dudng rudt.

D€ ngin ngira cdc bénh do virus tir thyc phdm, cdc loai thitc dn phdi dudc nidu chin,khir
virus trude khi tiéu thy, cdc loai nhuyén thé in loc phai dugc khai thic tronng nhitng viing nudc
khong nhiém virus hay dudc nudi trong cdc viing nudc sach truée khi tiéu thu.

Coliforms



Coliform va Feacal coliform dugc xem 1a vi sinh vat chi thi, b&i vi s6 lugng clia ching
hién dién trong miu chi thi kh3 niing ¢ sy hién dién clia cdc vi sinh vat gy bénh khdc trong
thyc pham. Cédc nha nghién cttu cho riing s& lugng Coliform cao trong thyc pham thi kha ning
hién dién cdc vi sinh vat gy bénh khéc cling rat I6n. Tuy vay mdi lién hé giita sd lugng vi sinh
vat chi thi va vi sinh vat gy bénh con dang dugc tranh cdi vé khoa hoc. Cho d&€n nay mdi lién
hé nay vin khong dugc su thong nhit trong cdc hdi ddng khoa hoc. Theo dinh nghia, nhém
Coliform bao gdm ca nhitng vi sinh vat hi€u khi va ky khi tuy nghi, c6 Gram 4m, khong sinh
bao ti, cd hinh que, 1én men dudng lactose va sinh hdi trong mdi trudng nudi ciy 18ng.

Cin ctf vio nhiét do vi sinh vat c6 thé phat trién dé chia nhém Coliform thanh hai
nhém. Nhém Coliform c¢6 ngudn goc tir phan clia cdc loai dong vat va, nhém nay dugc goi 1a
Coliform phan va nhém khdng cé ngudn gdc tir phan dong vat. Trén thuc t&, cic phuong phip
ki€ém nghiém chi x4dc dinh Coliform phin 13 xdc dinh nhém coliform c¢é ngudn ngdc tir rudt
ngudi va cidc dong vat miu néng bao gém cdc gidng nhu Escherichia; Klebsiella va
Enterobater. Mot cau hdi dudc dit ra 1a ¢6 phai tit cd cdc thanh vién cia nhém Coliform phan
c6 y nghia chi thi vé sinh nhu nhau hay khong? Cho d&€n nay van dé€ nay vin con dang dugc ban
luan, tuy nhién trong cdc thanh vién clia nhém nay thi E. coli 1a lodi dugc sy quan tAm nhiéu
nh4t ca vin dé vé sinh an toan thyc phaim.

Bang 1: Cdc logi bénh va cdc biéu hién lam sang do cdc vi sinh vat trong thuc phdm gdy ra

Thoi gian u Vi sinh vit Noén| Tiéu | Dau | S6t | Thoi gian Cdc loai thuc phdm

bénh mita | chdy | thdt kéo dai thuong gdp
30 phit—4 gid |B.cereus (emertic) | +++| (+)" | (+)* | - |Ngin Gao
8-12 gio B.cereus (diarrhoeal)| - ++ ++ - |1-2 ngay Soup va cic sin phim sita
4-6 gio S. aureus ++ + ++ - 16-12 gio Thit lanh

Sdn phim sita, salad, kem,
triing, sin phim 1én men ...

8-22 gio C. perfringens - ++ ++ - |12-24 gig Sdn phim thit qua gia nhiét

8-48 giv V. paraheamolyticus | - | +++ - + [2-3 ngay Hadi sdn

12-48 gio Salmonella (+) | ++ - + |48gid-7 ngay |Gia cam, thi va sin phdm
tring

24-72 gid C.botulinum - - - -> |3 ngay Do, rau qua déng hop, thit

2-11 ngay Campylobacter - +++ | ++ | ++ |3 ngay-3 tudn|Sita, uSc udng, thit gia cim,

thit tudi, cd nim, sita thanh
trung Pasteur

: C6 thé biéu hién hay khong, °: Biéu hién réi loan



Chuong 11
KY THUAT TRUYEN THONG TRONG PHAN TiCH VI SINH VAT

1. Pinh lugng vi sinh vt bing phuong phiap d€m truc ti€p trén kinh hién vi

S6 lugng Vi sinh vat trong miu cé thé dugc xdc dinh biing cach d€m truc tiép trén kinh
hié€n vi. Qui trinh d&n truc ti€p cho phép xdc dinh dugc s6 lugng vi sinh vat vdi k&t qua cao
nh4't. Mit di phuong phdp dé€m truc ti€p bing kinh hién vi cho phép u6c lugng nhanh chéng s&
lugng vi sinh vat c6 trong mAu. Tuy vAy phuong phap nay c6 nhitng di€ém han ché& nhi't dinh nhu
khong phan biét dudc s6 lugng t& bao song va s6 lugng t€ bao chét, dé€ nhdm 14n t& bao vi sinh
vat v6i cdc manh v& nhd clia miu va khdng cho phép tim hi€u cdc dic diém khac cla cia vi
sinh vt dugc dugc quan sat.

D6i v6i cdc vi sinh vat ¢é kich thudc 16n nhy nAm men, nAim mdc, tdo va protozoa,
phuong phdp d&€m tryc ti€p dé dang thuc hién véi cdc loai budng d€m. C6 ri't nhiéu loai budn
d&m vi sinh vat khac nhau phit hgp véi tirng thé tich va kich thudc clia titng nhém vi sinh vat.
Vi du c6 thé sit dung budng d€m hdng cau Petroff — Hauser d€ d€m vi khuin. P&i v6i cdc miu
nudc va cdc miu khdc, budng d€m Holber dudc sit dung rong ridi nhat. Budng d&€n Holber 1a
mdt lam kinh day 2-3mm c6 mot ving dia d€m ndm giita lame kinh viing nay dugc bao quanh
bdi mot rinh. Pia d€m thap hon bé mit cia lame kinh khodng 0,02mm, cé hinh tron vi thé khi
pht 1én trén bing kinh diy vat thi dd siu cla dia d€m sé& déng déu nhau. Viing dia d€m c6 dién
tich Imm? va dugc chia thanh 400 6 vudng nhd hon, mdi 6 ¢ dién tich 0.0025mm?. thé tich ctia
mdi 6 12 0,02 x 0,0025 mm?, thé tich nay tudng duong véi 0,00005ml.

Thém vai giot formalin vao trong nhitng lo chita mau, tron déu. Pha loing miu can d€m
sao cho trong mdi & nhd ctia budng d&€m c6 khodng 5 - 10 t& bao vi sinh vat. D& dat dugc do pha
lodng nhu vay can phdi udc lugng dugc s6 lugng vi sinh vat trong miu, dong thdi phdi thi vai
1an trong qud trinh pha lodAng. MAu phdi dudc pha lodng bing dung dich pha lodng chita 0,1%
pepton va 0,1% laurylsulphat va 0,01% methyl blue. T4t cd cdc dung dich pha loing déu phai
can loc trudc khi st dung.

bit mdt giot miu dudc pha lodng vao trong dia d€m trén budng d€m, ddy bing kinh day
vat. TAt c& cdc budng d€m va kinh diy vat phai dudc lau thit sach. Thé tich miu chia trong
budng d€m 13 khodng khong gian giita dia d€m va kinh day vat, khong dé miu trang ra bén
ngoai rinh cda dia. Sau khi dat miu, dé yén khodng 5 phiit &€ &n dinh vi tri clia cdc t&€ bao
trong buéng d€m. PE€m ngiu nhién khodng 50-100 6 nhd. Tinh trung binh s& lugng vi khuin
trong tit cd ciac 6 di d€m. Sau d6 nhan véi 20 000 va vSi dd pha loing mau trude khi d€m dé
c6 dugc s6 lugng t&€ bao trong 1ml. Lip lai hai 14n hay nhiéu hon d€ 14y gid tri s6 d€m trung
binh. P&i vdi cdc vi sinh vat tu thanh tirng cum, khong thé phan biét tirng t€ bao thi mdi cum

dugc xem 12 mot vi khudn.

V6i nhitng kinh nghiém ctia mdi c4 nhan vé d6 pha lodng, thao tic k¥ thuat thanh thao
c6 thé nhin dugc cdc s6 d€m chinh xdc. Tuy vat k&t qui ¢ chinh x4c hay khdng con phu thudc
vao sy sach s& clia budng d€m, kinh day vat nhim ddm bao khong c6 vi khudn khac khong phai
tir mAu hién dién trong budng d€m va trong kinh diy vat.

K5 thudt dém Breed

K§ thut nay rat hitu ich trong viéc xdc dinh téng s vi sinh vt bing phuong phdp dém truc
ti€p. Lame kinh Breed c6 mdt ving c6 dién tich lem? duge ddnh ddu trén lame. Dung bom
tiém, hay que cdy vong cho 0,01ml miu cin d€m vao trong viing nay, sdy kho biing ngon lira
sau d6 nhuém véi methyl blue. Khi d€m, cho diu nhiing 1én dién tich viing cAn d€m. Thong



thudng ving nay c6 dudng kinh 0,16 mm. Dién tich viing d€m 1a mur® hay 3,14 x 0,08 x 0,08
=0,02mm?>. Véi dién tich nay chi€m 1/5000 trong t&ng dién tich dit miu 1a 100mm? hay thé tich
trong vang dé€m la 1/5000 x 0,01ml. Nhu vdy n€u ¢6 1 vi sinh vit trong ving d€m thi tuong
duong véi 5000/0,01ml hay 500 000 t€ bao/ml. S6 dém clia cdc vi sinh vat trong cdc viing khdc
nhau ctia viing qui udc dugc tinh biing cong thic nhu sau:

Co N x4:<104
7d 1]

d: dudng kinh viia ving d€m
N: s6 lugng t& bao trong 1 viing
C: s0 t€ bao trong 1ml

Khi s& dung kinh hién vi huynh quang vdi cdc chdt nhuém khic nhu acridin cam
(AODC), 4’,6-dianidino-2-phenyl-indol (DAPI), fluorescein isothiocyanate (FITC) cling dugc st
dung rong rdi dé d€m s lugng vi khudn. C4c nghién ctu clia K.G. Porter va Y.S. Feig cho thiy
ring khi sit dung DAPI dé€ d€m s6 lugng vi khuin trong nuSc cho két qui tdt hon khi st dung
chat nhuom AODC khi trong miu nuSc c6 nhiéu chat dinh dudng va nhiéu phiéu sinh vat khic.
V& @6 bén tinh phat huynh quang ctia DAPI ciing cao hon AODC. Hai tdc gid trén ciing chitng
minh ring khi nhuém véi DAFI c6 th€ bdo quan trong t8i d€n 24 tudn ma cudng dd phdt quan
khong thay d8i. Trong khi 46 AODC cudng d6 va so lugng phat quang bi gidm khi bdo quan
trong vong 1 tudn & cling diéu kién.

Mot k§ thuat khdc dva trén nguyén tic nhudm mau dic hiéu DNA dugc goi 1a Hoechst
33258 ciing dudc sit dung d€ nhudm va d€m s6 lugng vi sinh vat trén kinh hi€n vi huynh quang.
Phuong phdp nay nhu sau: Bisbenzumide k&t hgp vdi ving DNA giau adenine va thyamine sau
khi gin phifc hdp nay sé& phdt huyng quang. Hoechst 33258 dudc st dung nhiéu trong viéc dinh
lugng vi sinh vat trén bé mit. P4t biét trén bé mit c6 gin cdc acridine orange. Mot sy thuin 1¢i
khéc khi stt dung phuong phdp nhudém mau bisbenzimide cho phép dém s& lugng vi sinh vat
trong cdc dung dich chdt tdy ri¥a, trong mudi ding cho cdc phong thi nhiém hay trong cic ch&
phdm sinh hoc khdc ma khong c6 sy hién dién cia DNA. Phuong phdp d€m s& lugng vi sinh
vat bing phuong phdp phat huynh quang dugc ¥ng dung rong rai trong viéc phan tich cdc mau
mdi trudng nhu nude dat ...

St dung dau nhing phit quang thdp 12 mot phat minh quan trong trong viéc han ché sy
phat huynh quang cla cdc mang loc. Mang carbonate Nuclepore 12 mot mang cellulose cao cap
diing trong viéc d&€m tryc ti€p vi khudn bdi vi ching c6 kich thudc 16 ddng nhat va bé mit mang
phing, chiing c6 thé giit lai tdt cd cdc vi sinh vat trén bé mit cla chiing. Mang Nuclepore ¢
thé nhudm vdi thudc nhuom Irgalan den hay céc loai thusc nhuém phit hgp khic dé tao nén
mot nén mau den tuong phin véi mau phit quang cla vi sinh vat vi th€ viéc d€m dudgc thuc
hién d& dang. Khi st dung thuéc nhudém la acridine cam vi khudn va cdc vi sinh vat khac phat
quang mau xanh hay mau cam. Mau phat quang xanh hay cam 1a phu thudc vao tinh trang sinh
1y clia tirng vi sinh vat. Nhung kha ning phan biét t& bao dang song hay t&€ bao di chét bdi mau
phdt quang d6i khi dwa d&€n sy nham 1dn. St dung ADPI nhu6m DNA ctia t& bao vi khu&n ching
dwa dén sy phit quang mau xanh duong dugc cho 1a t8i wu hon so véi viéc sit dung acridin cam
dé nhudm cdc vi khuén c6 kich thude nhd.

S& d&€m nhan dudc tir phuong phap d€m truc ti€p trén kinh hi€n vi phdt huynh quang
luén cho két qué cao tuong duong hai 1an so véi két qud nhan dudc bing k§ thuit nudi ciy



khdc. Nhitng vi khudn c6 kich thu6c nhd, cé hinh dang bat thudng khéc cling déu c6 thé nhin
tha'y biing phuong phdp phat huynh quang. Mot s& dang vi sinh vat khong thé nudi ciy trong cic
moi trudng tdng hgp trong phong thi nghiém. Hién tugng khong thé nuoi cy ciia cdc vi sinh vat
cho d&n nay van chua rd 1a do chiing thodi hod, khong thé nhan lén trong cdc moi trudng nhan
tao hay do khong dip Gng dudc cdc diéu kién sinh 1y can thi€t cho sy phét trién cda chiing.
Trong mdt s§ trudng hop, su twong quan cao giita phuong phdp dé€m truc ti€p bing phuong phdp
phit huynh quang va phuong phiap d€m khudn. Tuy nhién trong mot s§ trudng hgp khic sy
twong quang nay rat kém. Su khdc biét giita phuong phiap d€m truc ti€p va phuong phap dém
khuin lac phdn 4nh sy chon loc clia moi trudng va diéu kién nudi cAy, mot phan t€ bao bi chét
hay bi thuong t8n va s loai cu thé trong mau.

Béang 2: Két qud tong s6 vi khudn nhdn dugc tic phuong phdp dém truc tiép trén kinh hién
vi va phitong phdp dém khudn lac ¢ 20°C va 4°C.

Mau Pém tryc ti€p Pé&m khuén lac
4°C 20°C
Nudc bién 9.9 x10* 6.6 x10' 4.5 x10"
Nudc dd 8.2 x10° 9.6 x10° 7.3 x10°
Nudc tu nhién 1.8 x10° 6.1 x10? 1.1 x10"
Nudc t vinh 5.2 x10° 5.0 x10* 2.7 x10*
Alaska 3.0 x10° 1.0 x10? 5.2 x10?
Alaska 1.4x10° 1.3 x10? 2.4 x10?

Gia tri ca s6 d€m truc ti€p bing phuong phdp phit huynh quang trén kinh hién vi tuong
duong véi v6i s6 lugng vi sinh vat that sy c6 thé cé véi tit cd cdc loai khac nhau. Piéu dé cho
phép udc dodn dugc dugc sd lugng that sy trong nudc bién, trong nudc ty nhién, trong trong mot
loai miu ndo d6, mit dii cdc lodi ndy c6 sy khdc biét 16n vé s lugng cla tirng ching loai, khic
biét vé dic di€m sinh ly di€n ra trong ciing diéu kién ctia miu. S& d€m tryc ti€p thudng phin
dnh ding véi sinh khdi, vi thé thudng dugc ding dé uSc lugng sinh khdi vi sinh vat cé trong
mau. Tuy nhién d€ c6 dugc s6 d€m chinh xdc bing kinh hi€n vi phat huyng quang cin phii d€m
nhiéu 1an va nhiéu vi tri khdc nhau trén mau.

Thém vao d6 n€u d€m nhiéu t&€ bao dang phin chia cé thé cho phép u6c dodn tdc dd
phét trién clia vi sinh vat trong mau. TAn suit clia t€ bao dang phan chia dugc nhin thi'y c6 mdi
lién hé v6i chi s6 do khdc clia tdc do phat trién vi sinh vat nhu téc dd tdng hgp RNA dugc do
bdi su phong thich clia adenine duge ddnh dau. TAng xuit clia t&€ bao dang phan chia dugc tinh
bing thdi gian gifta ldc bdt diu sy thit cda t€ bao dén khi t&€ bao phin chia 12 mot hiing s8. Con
s6 nay khong phai la bat bi€n. That khé khin d€ nhan ra sy phin chia t& bao khi st dung kinh
hién vi quang hoc ma khong st dung kinh hién vi phat huynh quang.

2. Céc k§y thuat dinh lugng vi sinh vat trong miu bing phuong phdp nudi cy

C6 hai cdch @€ xdc dinh s6 lugng vi khudn bing phuong phap nudi cdy: phuong phip
d&m khuin lac va phuong phip uéc dodn s& lugng vi khuin (MPN — Most probable number).
T4t ca cdc phuong phap dinh Iugng vi khudn trong mau biing phuong phap nudi ciy déu yéu ciu
cdc t€ bao phadi dugc tdch rdi nhau, qua qud trinh nudi cdy cdc t&€ bao nay phat trién thanh cic
dong riéng biét. TAt cdc qui trinh dinh lugng bing phuong phap nudi cdy nhim chon loc mot
hay nhi€u nhém vi khuan nhit dinh ndo dé, mic dd chon loc phu thudc va tiing qui trinh qui
trinh cu thé. PE xdc dinh tdng s6 vi sinh vat trong miu phai chon qui trinh gidm t5i thi€u kha




ning chon loc. Nhung dit mtic dd chon loc & mic t3i thi€u ciing chi dinh lugng dudc s& lugng vi
sinh vat c¢6 thé€ nuodi cady. Con mot s6 lugng 16n vi sinh vat khdc khong thé phét trién dugc trong
qué trinh nudi cdy thi khong thé dinh lugng dugc bing phuong phdp nay. Cé cic phuong phiap
dinh lugng nudi cdy nhu sau nhu sau:

1.1 Phuong phdp dém khudn lac

Phuong phiap d&€m khuin lac trén dia dudc st dung rong rai dé dinh lugng vi sinh vat,
dic biét 1a vi khudn, nhung phap nay c6 nhitng khuy&t di€m va di cé nhitng cdch nhin nhin
khdc nhau vé mit khoa hoc. Khuyét diém ctia phuong phdp nay nim trong su lam dung dé bi€u
dat sai cdc k&t qud. TAt cd moi ngudi déu mic sai 1am khi nhan ra ring phuong phdp nay khong
thé dung dé€ thu dugc két qua tdng s6 vi sinh vat.

Phuong phap d&€m khuin lac st dung nhiéu loai moi trudng va cdc diéu kién nudi ci’y khic
nhau. Agar la chat thudng dudc dung d€ lam dic cdc moi trudng nudi cdy vi hiu hér cdc vi sinh
vat déu mat cdc gen tdng hop enzym phin gidi agar. Cdc miu da dudc pha loang d€ trii lén bé
mit moi trudng agar (phuong phdp trii) hay khuy€t tdn vao trong ndi trudng trude khi lam dic
(phuong phap d6 dia). Mot van dé cin phai cAn nhic 12 cdc vi sinh vt cAn xdc dinh c6 thé tdn
tai va phat tri€n trong moi trudng agar hay khdng. Mot sd vi sinh vat c6 thé bi chét khi tri trén
bé mit moi trudng trong qui trinh cdy trdi bé mait. Mot s6 loai vi khudn khidc khong thé song
trong diéu kién nhiét dd duy tri trang thdi 1dng clia agar trong qui trinh d6 dia. Bdi vi agar chi 12
tdc nhan lam rin mdi trudng nudi cdy trong qui trinh dinh lugng vi sinh vat vi thé trong mot s&
trudng hgp agar c6 thé dudc thay thé biing cdc tdc nhan 1am rin khic. Trong mot s6 trudng hop
céc vi sinh vat c¢6 cdc nhu cdu dinh dudng dic biét khic, cdc chat nhu silicagel c6 thé dugc thay
th€ dé€ 1am rin moi trudng. Nhu ng vi chudn bi mdi trudng silicagel khé khin hon chuin bi moi
trudng agar nén chi ding moi trudng silicagel khi khong thé thay thé dugc moi trudng agar.

Phuong phdp dng cudn duge ding d€ dinh lugng cdc vi sinh vat ky khi bit budc. Pay la
mot phuong phap cdi bién clia phuong phdp dd dia. Cac dia hay cdc 6ng sau khi ciy vi khudn
dudc @ trong diéu kién nhiét dd dic biét trong mot thdi gian nhat dinh dé cho sinh vat phat trién
thanh cdc khuin lac c¢6 thé nhin thdy bing mit trudng, sd luong khuin lac xuat hién trén dia sé&
dugc d€m. S8 lugng khudn lac sé dudc gin cho sd t€ bao don 1é trong mau ban dau. P& s6
lugng khudn lac phdn dnh dugc s& lugng t€ bao vi khuin, miu phdi dugc phin tdn déu vao
trong mdi trudng hay trén bé mit moi trtudng rin. Nhitng dia c6 qud nhiéu khudn lac xuét hién
thi khong thé cho s& lugng d€m chinh xdc bdi vi chiing c6 thé chdng 14p 1én nhau. Nhitng dia c6
qué it khudn lac ciing phai bd di vi theo nguyén tic clia xdc suat.

Nhitng van dé chinh y&u can xem xét trong qui trinh d&€m khu&n lac 1a thanh phin mdi
trudng, diéu kién va thdi gian nudi 4. Moi trudng d€ dinh lugng cic vi sinh vat di dudng khong
thé ¢8 dinh nitd phai chia cdc ngudn nitd, carbon, phosphate dé st dung va cic cation, anion
cin thi€t nhu sit, mangie, calci, natri, clo va sulphate. Thanh phﬁn cia cac ham lugng khong
nh4't dinh, ching dit thii cho tirng loai mdi trudng va tirng loai mau nhat dinh d€ c6 thé nhan
dudc s6 lugng vi sinh vat muc tiéu cao nhat. Nhu vay moi trudng nudi cdy phdi ¢ cdc thanh
phan dinh dudng phit hgp véi tirng yéu cau cda loai vi sinh vat, bao gdm cd cdc nhan t§ cin
thi€t khdc cho sy phat tri€n ciia mot hé vi sinh vat nhat dinh. Muc dich chung ctia méi trudng la
ham lugng dinh dudng phdi cao hon cdc thanh phin c6 trong cdc miu dang phan tich. Him
lugng dinh dudng trong cdc loai moi trudng d€m tSng sd vi sinh vat phai dii cao, va doc tinh cla
mdi trudng doi v6i sinh vat & mic thap nhat.

P& nang cao hiéu qua clia qui trinh dinh lugng vi sinh vat bing phuong phdp d€m khuin
lac, cdc diéu kién can phai diéu chinh sao cho chi c6 cdc thianh vién vi sinh vat cAn phat hién
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theo dinh nghia dugc d€m. Cdc moi trudng dém dia dugc chon loc hay phan biét véi cdc thanh
vién vi sinh vat khdc. Qui trinh d€m dia chon loc dugc thi€t k& cho thich hgp vdi su phdt trién
ctia vi sinh vit mong mudn. Sy phét trién clia cic nhém vi sinh vat khic dudc loai bd bdi cic
thanh phin clia moi trudng hay di¢u kién nudi G. Moi trudng phan biét 12 moi trudng khong loai
bd cdc nhém vi sinh vat khdng mong mudn ma ngugc lai cho phép chiing phat trién ciing trén
moi trudng d6 nhung cé thé biét phan biét cdc nhém vi sinh vat mong mudn véi cdc nhém khic
bing cic dic di€m nhan dang.

Mbi trudng ciing c6 thé dugc thi€t 1ap d€ chon loc cdc lodi nAm mdc. Mit du k§ thuat
d&€m khuin lac khong phai 12 phuong phdp dugc chon cho viéc xdc dinh s§ lugng nAim moc
trong cdc mau thyc phdm va trong moi trudng. B&i vi k§ thudt nay chi thich hgp cho viéc dinh
lugng cdc loai vi sinh vat khong c6 soi hay bao tir. Di nhién phuong phiap d€m khudn lac ciing
thich hgp cho viéc dinh lyong cdc loai nAm men. Vi s& lugng clia vi khudn ludon nhiéu hon s&
lugng cia ndm mdoc nén d€ ngin can sy phat trién clia vi khuin trong cdc khudn lac cda ndim
mdc, cdc tic nhan tc ché vi khuin dugc thém vao trong cdc moi trudng nudi ciy. Cic thudc
nhuém bengal rose va cdc khdang sinh nhu streptomycine, neomycine thudng dugc st dung la
nhitng tdc nhin tc ché& vi khudn. Mot bién phdp don gidn d€ c ché sy phat tri€n clia vi khuin
12 ha thap pH clla moi trudng nudi cdy xuéng khodng 4,5 - 5,5. Hiu hét cic nAim mdc déu
khong bi tdc dong khi phat trién trong khodng pH nay nhung khi d6 vi khuin bi ttc ché.

MBbi trudng chon dugc xdc 1ap cong thitc d€ e ché sy phét trién clia nhém vi sinh vat va
cho phép mdt nhém vi sinh vat khdc phat trién. Vi du moi trudng Saubouraud Dextrose Agar
dugc dung dé dinh lugng ndm mdc dva trén nguyén tic pH thdp va ngudn carbohydrate. BS
sung vao moi trudng cdc chat khang sinh khdc nhu peniciline hay methyl bule 1a nhitng tdc nhan
tic ch€ vi khudn gram am. Céc vi sinh vat khdng khdng sinh ciing c6 thé dugc dinh lugng trén
moi trudng biing cdch thém vao d6 mot li€u lugng khang sinh.

Mbi trudng phan biét dudc thi€t 1ap dua trén nhiéu cdch. Cic thudc thit dude thém vao
trong moi trudng dé cho phép nhan ra cdc sy khdc biét clia nhitng vi sinh vat mong mudn. Cé
thé thém thudc thit vio moi trudng sau khi nudi cdy dé nhan ra cdc lodi vi sinh vat dic trung
cAn tim. Chia khod ning cao kh4 ning phan biét ciia moi trudng 13 qui trinh nudi cdy @& cho
phép mdi trudng phan biét mdt cdch t6t nhi't v6i vi sinh vat can dinh lugng va cédc vi sinh vat
khdc c6 trong miu.

Moi trudng Eosin methyl blue (EMB) va MacConkey agar 1a nhitng moi trudng dugc st
dung rong rdi trong viéc phan tich vi sinh vat trong nu6c. Nhitng mdi trudng ndy bao gdm tinh
chon loc va tinh phan biét. Ching chon loc cho sy phat trién ciia cdc vi khudn gram 4m bdi
trong d6 c¢6 thém vao cdc tdc nhan tc ché cdc vi khuidn gram duong. Mdi trudng nay cé thé
phin biét cdc vi khuin c6 thé sit dung lactose bdi sy hinh thanh cdc khuin lac c6 thé phin biét
biing mau sic. Trén mdi trudng EMB, vi khuin thudc nhém coliforms 13 nhém gram 4m tao nén
nhitng khudn lac ¢c6 mau tim d4nh kim. Pinh lugng s& lugng coliform bing cdch d&€m s& lugng
khudn lac c6 cdc dic di€m nay. C4ch nay thudng xuyén dugc sit dung trong viéc phan biét cic
vi sinh vat chi thi trong nuéc va trong thu'c phaim.

V6i ky thuat d&€n khuin lac, cic miu cin phan tich phdi dugc pha loing thanh chudi pha
lodng lién ti€p va dugc xdc dinh mot vai ndng d6 pha loing nhit dinh dé€ cdy vao cdc moi
trudng da chon phit hdp véi cac ddi tugng cian xdc dinh. M&i khuidn lac dudc hinh thanh dugc
gdn cho mdt don vi hinh thinh khun lac (cfu-colony forming units). K§ thuit thudng qua cic
budc nhu sau:

Dung dich pha loang: mot s6 dung dich dung d€ pha lodng c6 thé 1am chét t& bao nhu:
nudc mudi, nuSc cit. Cac dung dich pha lodng khdng dudc ding ngay khi 14y ra tir ti lanh c6
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thé giy s6c va lam cho vi sinh vat khong thé phat trién dugc. Dung dich pepton water 1a dung

dich pha loang dugc sit dung nhiéu nhat va dugc xem 13 dung dich pha lodng cho tit cd cdc loai

maiu. N€u trong miu con ¢c6 mot it cdc chi't khit tring thi phdi thém vao dung dich pha lodng tdc

nhan gidm thi€u kha ning khi¥ triing cta ching, vi du: n€u trong miu con du lugng clia cdc hop

chdt amonium (NHy) thi c¢6 thé thém vao d6 Tween 80 hay lecithin. Ngugc lai n€u trong miu

c6 chita cdc hgp cha't chlorin hay iodin thi can thém vao d6é cdc mudi nhu sodium thiosulphate.
Chudn bi cdc chudi pha lodng mdu

Bom chinh xdc 9ml dung dich pha lodng vao trong 6ng nghiém c6 ndp day. Né&u st dung
céc dng nghiém c6 nip khong déng chic dudc thi phdi khir tring 6ng nghiém, sau d6 bom dung
dich pha lodng vao, cdc thao tdc ndy phdi dugc thuc hién mot cdch vo tring. Phan phdi dung
dich pha lodng vao cdc 6ng sau khi khif tring con c¢é y nghia ddm bio thé tich dung dich pha
lodng khong bi mat do qu4 trinh khit tring. Céc thao tdc pha lodng tuy thudc vao tirng loai mau.
Cu thé nhu sau:

- N€u pha lodng cdc miu la chat 18ng, truc khi pha lodng miu phéi dudc lic k§, cdm
dau pippette siu vao trong miu khodng 17 hiit ra 1ml, cho vao trong 6ng chita dung dich pha
lodng diu tién, 1ic k§ 6ng nghiém chita miu, béd pippette vira sit dung, ding mot pipptte mé&i
thuc hién lai thao tdc nhu trén véi cdc do pha lodng ti€p theo. Cit ti€p tuc nhu vay cho dén khi
dat dugc do pha loing mong mudn. Mdi dd pha lodng chi dugc phép sit dung 1 pippette. Him
lugng mAu trong 1ml dung dich cdc do pha lodng clia ddy nhu sau:

Ong sé 1 2 3 4

Ti 1¢ pha lodng 1/10 1/100 1/1000 1/10000
Thé tich maiu 0,1 0,01 0,001 0,0001
ban diu (ml)

Do pha lodng 10" 102 107 10

- P6i v6i cdc mau rin hay ban 16ng, cdc thao tdc dugc ti€n hanh nhu sau: cAn 10 g miu
vao trong cdc bao ddp miu hay cdc mdy xay vo tring, thém 90ml dung dich pha lodng va dong
nh4t miu, phdi ddm bio sao cho vi khudn phan tin déu vao trong dung dich. Sau khi miu va
dung dich pha loing dudgc dong nhat ta dudc dung dich pha lodng 1/10. Cdc dd pha lodng sau
dudc ti€n hanh tuong tu nhu phan pha loing miu 18ng. Trong 1ml cdc dung dich pha lodng chita
ham lugng miu nhu sau:

Ong so 1 2 3 4

Ti 1€ pha lodng 1/10 1/100 1/1000 1/10000
Khoi lugng mau 0,1 0,01 0,001 0,0001
ban dau (g)

Do pha lodng 10" 10 10° 10*

Céc 6ng nghiém chita cdc d6 pha lodng khdc nhau phai dugc ddnh diu d€ tranh nham lan.

Cdy mdu béng phuong phdp doé dia

Céc moi trudng agar dugc dun chdy trong cic chai hay trong cdc 6ng nghiém c6 thé tich
phii hgp. Pugc 1am mat trong cdc bé diéu nhiét & 45°C.

Hiit 1ml mdi dung dich pha lodng cho vao trong dia petri vo tring. Mi do pha lodng
thudng dudc cdy vao hai dia petri hay nhiéu hon. Ciing sit dung cdc pippette sach cho mdi do
pha lodng. Chi chon cdy vao dia petri nhitng do pha lodng c6 mat do vi sinh vat phit hgp, thudng
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trong khodng 25-300 t&€ bao/ml. P& vao mdi dia di cdy 10-15ml méi trudng di dugc dun chdy
va lam ngudi, lic dia theo chiéu va ngudc chiéu kim déng hd khodng 5-6 1an, dic dia 1én mit
phing ngang va dgi cho d&€n khi moi trudng trong dia dong dic. Lat ngugc dia va u trong diéu
ki€n nhiét do va thdi gian x4c dinh.

Céy mdu trén bé mdt

DAy 12 phuong phdp thay th& cho phuong phap d6 dia d€ phan tich cic chi tiéu vi sinh trong
thuc phdm, nha't 13 cdc chi tiéu vi sinh vat nhay cdm v&i nhiét d6 nhu Pseudomonas, céc vi sinh
vat ndy s& bi suy y&u khi ti€p xidc v6i nhiét do clia moi trudng agar & trang thai 1dng. Phuong
phdp nay ciing dugc dung d€ phan tich cdc chi tiéu ma cdc dong nhan dudc phdi cdy chuyén &
céc budc ti€p theo.

Cay 0,1ml hay thé tich phu hgp 1én bé mit biing pipettes hay biing que ciy 1én dia mdi
truong di duge lam kho va trai déu biing que cdy trang hay que ciy vong d€ trii miu trén khip
bé mit mdi trudng. U cdc dia dd cdy & diéu kién nhiét do va thdi gian xdc dinh tuy theo tirng
chi tiéu phan tich, d€m cac khuin lac dic trung hay tit c cac khudn lac xuat hién trén dia.

Khi d€m cdc khudn lac, trong mot s6 trudng hop xuat hién cdc khudn lac moc lan, thong
thudng cdc khuin lac khdc ciing dugc nhin thdy bén trong cdc vét khuidn lac loang. Khi d€m ta
chi coi khuén lac loang 12 mdt don vi hinh thinh khu&n lac v d&n cdc khuén lac khéc trong
khudn lac loang. Cac khuin lac loang nay 1 do cdc vi khudn tip trung thanh tirng tip doan
trong qua trinh phat trién.

Pém khudn lac trong truong hop cdy trang hay do dia

Dé&m tat ca cdc khuln lac don 1& trén cdc dia cdy dd chon, thong thudng chon céc dia c6
s6 luong khudn lac trong khodng 30 - 300 khuin lac. Thudng diing cic biit c¢6 thé viét 1én thuy
tinh @€ ddnh d4u cdc khuin lac d3 d&€m phia sau dia petri. C6 thé diing céc thi€t bi hd trg trong
qud trinh d€m s6 lugng khuin lac nhuw mdy d€m hay kinh lip. Tinh todn s& don vi hinh thanh
khuédn lac theo cdc cong thitc thong ké dua trén thé tich miu cdy, sd lugng khudn lac trén cic
dia, d6 pha loang di cdy va sd lugng dia cia mdi d6 pha lodng. Thong thudng s& don vi hinh
thanh khuin lac trong mot gram mau hay Iml dugc tinh todn it nhat tir hai nong d6 pha lodng
lién ti€p clia miu. Cic tudng trinh k&t qua dugc bi€u dién dudi dang sd don vi hinh thanh khuin
lac/g (ml) (cfu/g). Khong bi€u dién k&t qua du6i dang s6 vi khudn/g(ml).

Phutong phdp dém khudn lac trén 6ng

Thay vi dung dia petri, c6 thé ding 6ng nghiém c6 dudng kinh 16n hay cic chai nhd cé
nip dé thay th€. CAy miu vao, cho mdi trudng vao, lic theo chiéu ngang cho dé&n khi moi
trudng trong chai hay 6ng dong dic.

Phan phdi 2-4 ml moi trudng c6 ham lugng agar cao hon cdc mdi trudng diing cho dd dia
khodng 0,5-1% vao dng nghiém cé nip vdi thé tich 25ml, mdi trudng di duge lam ngudi dén
45°C, cdy vao dng nghiém 0,1ml miu di dudc pha lodng. Lic cdc 6ng theo chiéu ngang trong
nudc lanh cho dén khi agar dong dic tao thinh mot mang film ddng nhit trén thanh Ong
nghiém. Vi th€ k§ thudt ndy can c6 nhitng k§ ning khéo 1éo. Mot phudng phidp khidc c6 thé
dudc dung 1 st dung mot miu nuéc dd, dit 1én trén mot manh vai va lam mot dudng rdnh
bing v6i Ong nghiém bing cdc xoay tron 6ng nghiém dit ngang trén miéng bing. Cdc dng
nghiém da cAy miu va mdi trudng dudc xoay trén manh clia mi€ng bing. V&i phuong phdp nay,
cdc ngudi thyc hién c6 thé ti€t nhién dude nhiéu thdi gian va sifc lao dong.

Céc 6ng sau khi cdy miu dugc 1at nguge dé tranh sy ngung tu hdi nuéc giy nén vét
loang sau khi 4. P&m cdc khuin lac xuit hién trong 16p mang fiml agar xung quanh 6ng, cic
khu#n lac niing sdu bén trong c6 thé dugc quan sit bing kinh lip.
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Phuong phédp dung k§ thuat 6ng xoay dugc st dung nhiéu trong viéc phén tich cdc miu
sifa va cdc sdn pham cia sita, cac loai mau thuc phim cong nghiép. Cho dé€n nay di cé nhitng
thi€'t bi thay thé cho viéc xoay 6ng, ddm bdo cdc mang film trén thanh 6ng ddng nhat va tiét
ki€ém dugc thdi gian cling nhu cong lao ddong.

Phuong phdp cdy theo duong xodn dc

Phudng phdp nay dua trén sy h trg clia mot thi€t bi xoay. Thi€t bi nay c6 thé hoat dong
hoan toan ty dong va ciing c6 thé hoat dong khong tv dong. Thi€t bi nay s& phan phdi mot
lugng miu xdc dinh 1én bé mit dia dang xoay tron. Piém ti€p xtic ciia miu va dia moi trudng
bit dAu tif trung tAm dia va di chuyén din ra bén ngoii theo dudng xodn dc. Sau khi lam kho bé
mit moi trusng, dia dugc G trong diéu kién xdc dinh, vi khuin s& phét trién theo dudng xodn dc.
Cang xa tAm cda dia, mat do vi sinh vat sé gidm din va s& xudt hién cdc khudn lac riéng biét.

Cin ¢t vao tdc do xoay cia thi€t bi, thé tich mAu phan phdi va kich thu6c cia dia, mat
dd khuin lac xudt hién & vong xodn cudi cling sé tinh dudc mat do vi sinh vat trong miu. K&t
qua téng s don vi hinh thanh khuin lac dugc x4c dinh bing phuong phap nay dugc cho 1a tuong
dudng v6i phuong phdp dd dia hay cdy trdi trén b€ mit. Cdc hé thdng tu dong dudc thiét k& dua
trén nguyén tic ciy xoay dugc thi€t k& véi sy hd trg clia cdc mdy d€m khuin lac bin tia laser
di dugc ban ngoai thi trudng ra't thuin tién cho viéc phan tich tong s& vi sinh vat va cho k&t qua
chinh x4c trong thdi gian nudi cAy ngdn.

Phuong phdp dém khudn lac trén mang loc

Phuong phdp nay thudng dugc 4p dung cho cdc mau 1dng nhu nudc, sita... va dugc ddnh
gid 1a cho k&t qua chinh xdc hon so v6i phuong phdp woc doan MPN. Cdc miu chit 16ng dugc
loc qua mang loc ¢6 kich thudc 16 loc nhé hon kich thuéc clia vi sinh vat. Vi sinh vat dudc giita
lai trén mang loc. Mang dugc dit trén mdi trudng agar hay trén gidy thAim dugc ngdm siin moi
trudng nudi cAy 16ng da chon va 4 trong diéu kién xdc dinh. Sau khi 4, d€m cdc khuidn lac sé&
xud't hién trén bé mit mang loc.

Thié€t bi loc c6 thé biing thly tinh, bing kim loai hay bing nhuwa, bao gdm phéu loc gid d3
mang loc, bd thi€t bi hd trg hiit chan khdng va binh chita. Mang loc dugc lam bing cellulose
ester ¢6 18 loc mim trong khodng 0,1-1 um, cic loai mang loc diing cho viéc phin tich téng s&
vi sinh vat thudng c6 kich thudc 18 loc 13 0,47um, dudng kinh mang loc c6 nhiéu kich c& khac
nhau phit hdp véi dudng kinh ctia phé&u loc, bé day clia mang khodng 120um. Khi loc t't cd cic
vi khudn déu dugc giif lai trén mang. Khi dic mang loc sao cho bé trén ctia mang huéng lén
phia trén, vi khuin khong ti€p xic truc ti€p véi moi trudng nhung, cic thanh phin cia moi
truong dé dang thim qua mang va nudi vi khudn phat trién thanh khuin lac. Mot s& loai mang
loc ¢6 gidn cdc 1udi ky nu6c chi cho phép khuin lac phét trién trong mdi 6 clia ludi va khong cho
lan sang cdc 6 khdc nhim tao diéu kién thuin tién khi d€m.

1.2 Phuong phdp véc dodn sé lugng vi sinh bang ky thudt MPN (Most Probable Number):

Phuong phdp MPN la phuong phap cé thé thay th& phuong phap d€m khuin lac @€ xdc dinh
mat do vi sinh vat trong miu, phuong phdp nay dugc dva trén nguyén tic xdc sudt thong ké su
phan phin bd vi sinh vat trong cdc do pha loing khdc nhau cia miu. Mdi dd pha lodng dugc
nudi cdy lip lai nhidu I1in trong cdc mdi trudng 18ng di dudc chon, thong thudng phai ciy lip
lai tir 3-10 1an tai mdi ndng dd pha lodng. Cdc d6 pha lodng dugc ti€n hanh sao cho trong cic
1an Iap lai c6 mot s 1an cho dau hiéu duong tinh va mot s6 1an cho ddu hiéu Am tinh. S& 14n lip
lai cho d4u hiéu duong tinh va 4m tinh dugc ghi nhan d€ d6i chi€u vdi bang thdng ké sé& dugc
gid tri u6c dodn s6 lugng vi sinh vat trong mau. Qui trinh MPN cho gid tri s6 lugng vi sinh vat
trong miu c6 ¥ nghia thdng ké theo xdc sudt phan bd vi sinh vat trong mau khi st dung mot s&
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1an lip lai, vi th& khodng tin cdy 1a rat I6n. Phuong phdp MPN dé dinh lugng vi sinh vt cho dén
nay di c6 nhiéu cdi ti€n cho phép ti€n hanh qui trinh dé& dang va ton it stic lao dong hon va cho
gid tri chinh xdc cao hon.

Chon ndng dd pha lodng sao cho trong cdc 1an 1ip lai c6 mot s& 1an cho két qui duong
tinh va mot s6 1an cho k&t qud Am tinh , sy Iwa chon nay ri't quan trong. Trong nhiéu trudng hgp
qui trinh MPN dugc thi€t 1ap sao cho gia ting s& lugng 1an lip cho két qua duong tinh bing tin
hiéu phat tri€n cda vi sinh vat. Trong mdt s& trudng hgp khac, qui trinh dugc thi€t 14p cé nhiéu
thit nghiém khing dinh sau khi cdc 1an lip lai § cac d6 pha lodng cho tin hiéu phdt trién clia vi
sinh vat nhu phét hién protein hay mdt emzym nao d6. Cdc thit nghiém sau nay cho k&t qua
duong tinh thi cdc 1an lip lai ban dAu mdi duge khing dinh 13 duong tinh. Ciing giong nhu qui
trinh d€m khuén lac, qui trinh MPN ciing dudc st dung cdc moi trudng chon loc, khong chon loc
hay méi trudng phan biét.

Phuong phdp MPN ciing dudc diing d€ dinh lugng virus dudng rudt. Trong phuong phip
nay, mot chudi pha lodng cia miu cin ki€m tra dudc cho vio trong cidc dng nghiém chita t€ bao
chti thich hgp dugc nudi cdy. Sau khi G, cdc 6ng nghiém dugc kiém tra hiéu @ng cytopathic
(CPE), d6 1a cdc biéu hién 1am chét t& bao bi xAm nhiém. S& lugng virus trong miu ciing nhin
dudc tir bAng MPN biing su tham chi€u s6 lugng cdc dng nudi cay cho hiéu tng CPE duong tinh.
S6 lugng cia virus ciing ¢6 thé dudc dinh lugng bing chi s6 TCID 50 (Tissue culture infectious
dose 50%). Nong do pha lodng thap nhat c6 sy hién dién clia virus d6 12 nong do c6 ti s6 CPE la
50% trong cdc 6ng nghiém.

Ciing gidng nhu qui trinh d€m dia, trong phuong phdp MPN, mdi trudng va nong dd nudi
ciy ciing dugc diéu chinh d€ chon loc cho mdt nhém vi sinh vt hay phan biét cdc nhém vi sinh
vat nay véi cdc nhém vi sinh vat khic vé6i cac dic di€m mong mudn, rd rang ring su k&t hop
giita diéu kién nudi cd’y va mdi trudng ciing c6 thé dinh lugng nhitng nhém vi sinh vat dic biét
nio d6 theo dinh nghia cu thé. Mdi qui trinh phai dugc chon loc mdt cdch cu thé va cin than dé
c6 thé thu dugc k&t qua mot cach chinh x4c.

Theo quan di€m ctia C.H. Collins va Patricia M. Lyne thuc chit con s6 MPN biéu dién
s6 lugng vi sinh vat trong miu 12 s& lugng trung binh sau cdc 1an lip lai. Néu s6 lugng vi sinh
vat trong miu 16n thi sy khdc biét cda cdc mau giita cdc 1an 1dp lai 12 nhd, k&t qua riéng 18 clia
tat cd cdc 1an lip gin v6i két qua trung binh. Néu s6 lugng vi sinh vat trong miu nhd, su khic
biét nay sé& 16n. Néu trong mdt miu chat 1dng chira 100 vi sinh vat/100 ml, thi trong 10 ml miu
s& chita trung binh 10 t€ bao. Di nhién c6 mot s6 phdn miu nhiéu hon 10 t&€ bao, thim chi ¢
nhitng phidn miu c6 thé chita 20 t& bao trong 10ml miu va mot s6 phan miu chita it hon. N&u
tdt c4 cdc phan miu trén dudc nudi cAy trong mdi trudng va diéu kién thich hdp, cdc vi sinh vat
trong mau s& phat tri€n va cho tin hiéu duong tinh.

Tuong ty nhu vay, 1ml s& chita trung binh 1 t& bao vi sinh vat, nhu vy c6 nhitng 1an 13y
s& c6 2 hay 3 t€ bao va c6 nhitng 1an 14y s& khong c6 t&€ bao nao. Néu cdc 1an hit nay dugc
nudi ciy trong mdi trudng va dicu kién thich hdp sé thu dugc nhitng 6ng nghiém cho két qua
duong tinh va nhitng dng cho k&t qua am tinh.

N&u hiit 0,1ml thi sau 10 1an hit méi ¢6 kha ning nhan dudc 1 1an hiit ¢6 1 t€ bao, nhu
vay hau hét cdc 1an nudi ciy khi 14y 0,1ml thi déu cho k&t qui Am tinh.

C6 thé tinh todn con s& chic chidn s6 lugng vi sinh vat trong trong 100ml miu bing su
k&t hop cdc k&t qua nhin dugc tir cdc chudi cdy nhu trén. Bing gid tri MPN khi st dung hé
thdng ciy v6i cdc didy 5 6ng 10ml, 5 6ng Iml va 5 6ng 0.1ml da dugc tinh sin va dung cho phin
tich cdc mAu nudc hay cdc miu di pha lodng. Cho d&€n nay c6 rit nhiéu bang gid tri MPN dugc
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st dung vGi dd chinh xdc va cdc khodng tin cdy khac nhau va dugc st dung cho cac muc dich
khac nhau.

Phuong phip MPN dugc diing chi y&u dé phan tich Coliforms va cdc vi sinh vat khic
khi chdng phat trién trong mdi trudng nudi cdy 16ng cho céc tin hiéu d& dang nhin dang nhu
sinh hoi, 1am duc méi trudng chon loc, thay d6i pH moi trudng ... Vi du nAm men va ndm méc
trong nudc trdi cdy hay rau qud, vi sinh vat ky khi hay cdc bao tit Clostridia.

1.3 Phuong phdp lai khudn lac

Lai khuin lac 13 phuong phdp két hdp giita phuong phdp lai phan t& va phuong phdp
nudi cAy truyén thdng trong viéc phin tich cdc chi tiéu vi sinh vat trong cic miu. Sau thdi gian
nudi cdy trén bé mit moi trudng thach, cdc khuin lac vi khudn dudc chuyén 1én mang lai, cic
khudn lac nay dudc ly gidi trong moi trudng kiém hay xi 1y bing emzym, sau d6 ti€n hanh lai
phan ti. Phuong phdp nay phu thudc vao kha ning phat trién cda vi sinh vit muc tiéu trén moi
trudng, ching khong phu thudc su phat trién cac ciac quan thé vi sinh vat khdc. Sy phat trién
clia vi sinh vat muc tiéu trong moi trudng 1am gia ting sd lugng ban sao clia cdc gen muc tiéu,
vi th€ ching sé gia ting khd ning phdt hién clia cic miu do.

Nguyén tic clia phuong phdp nay dudc phat trién diu tién bdi M. Grunstein va S.D.
Hogness (1975) nhim muc dich sang loc trén dia c6 mat dd cao cho cdc dong nudi ciy thuan.
Trong qui trinh nudi cAy khudn lac vi khudn phdt trién trén moi trudng rin dugc chuyén 1én
mot gid @6 phit hgp nhu mang nitrocellulose, ly gidi dé tich DNA va bié€n tinh chiing sau d6 c&
dinh chiing trén mang. Mang loc ¢d dinh DNA dugc G véi mau do. Miu do dugc tdch ra tir mot
doan thong tin di truyén. Va dugc danh ddu bing cdc cdc dong vi phéng xa nhu *°P hay cdc
chd't phdt quang khdc nhu biotin. Hién tugng lai dugc din ra néu cdc trinh ty base clia cdc t€ bao
dugc ly gidi tuong ddng véi cdc trinh ty trén miu do dé hinh thanh cdc doan lai mach dbi. Cédc
doan lai nay dugc phat hién bing bing cdc film phéng xa tu ghi khi cdc miu do dugc danh dau
bing cdc dong vi phéng xa, hay cdc film nhay sang khi cdc miu do dugc danh ddu bing biotin.
Biing phuong phdp nay, cdc dic diém di truyén dic trung dugc phat hién mot cich chuyén biét.
N&u chon miu do dic trung cho mot nhém vi sinh vat, phudng phip niy c6 thé phat hién va
dinh Ivgng nhém vi sinh vat d6 trong miu.

MaAu do dugce lai v6i cdc vi sinh vat ¢6 ngudn goc tif miu, hay cdc dong thuan dudc phin
1ap va nudi ciy thit cAp. Bing phuong phdp nay c6 thé cdi thién dugc cdc bat tién trong qué
trinh phan tich biing phuong phap nudi cdy thuan tuy nhu:

- Trdnh dudc nhitng sai 1éch trong qué trinh d€m khudn lac trén moi trudng nudi ciy

chon loc.

- Chic chidn phét hién dudc cdc dong mang ki€u gen muc tiéu can phdt hién du cédc
gen d6 khong hay biéu hién rat kém trong mot s diéu kién nuoi ciy.

- C6 thé phan tich dugc cac vi sinh vat bi tress hay khong thé nudi cdy dugc trén cic
moi trudng chon loc bing cdch thay th€ bing moi trudng khdong chon loc hay moi
trudng dinh dudng t6i da.

- Gidm dudc thoi gian phan tich bing cdch gidm thdi gian nudi cdy, quéd trinh dinh
lugng gid dinh va thdi gian khiing dinh ki€u gen hay ki€u hinh.

Phuong phap lai khudn lac ciing dudc st dung d€ khiang dinh cdc dong vi sinh vat nghi

ngd da dudc lam thuin.

Ung dung chii yéu ctia phuong phdp lai khuin lac 13 phdt hién, dinh lugng va phin lap
cdc vi sinh vat c¢6 ki€u hinh va ki€u gen dic trung. Va dudc st dung dic biét trong viéc ki€m
sodt sy hién dién va hoat dong cia cdac dong vi sinh vt trong moi trudng. Nghién ctiu sy phan
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b& céc vi sinh vat khang khdng sinh, khdng kim loai ning trong nu6c trong cdc mau mdi trudng
va trong thyc phaim.
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Chuong 3
CAC PHAN UNG SINH HOA TRONG XAC PINH VI DINH VAT

DPé€ xdc dinh vi sinh vat dya trén nhitng dic di€m vé ki€u hinh thi nhitng vi sinh can phat
hién trong miu phdi c6 cidc dic di€ém d€ nhin ra ching va c6 cdc bi€u hién khic biét vé ki€u
hinh trong sudt thdi gian nudi ciy In vitro (Atlas 1991). Trong mot s6 trudng hgp, quan sat mot
dic diém riéng biét c6 thé dd d€ nhan ra mot s§ vi sinh vat muc tiéu. Trong nhitng trudng hop
khdc, can thi€t phai xdc dinh 1in lugc nhiéu dic diém khdc biét nhau d€ phan biét cdc vi sinh
vAt muc tiéu vdi cdc vi sinh vat khdc. Viéc xdc dinh rd rang mot vi sinh vat trén cd s3 kiéu hinh
12 cong viéc khé khin bdi vi ngay ca nhitng vi sinh vat c6 mdi quan hé ho hiang xa ciing c6 thé
¢6 kiéu hinh tuong ty & mot s§ dic diém.

Phuong phép c6 dién d€ xdc dinh vi sinh vat 13 cAy chiing 1én moi trudng rin (qui trinh
cdy dia) hay trong mdi trudng canh (qui trinh ting sinh) chifa tit ci cdc chit dinh dudng can
thi€t cho sy phat trién clia vi sinh vt muc tiéu, & mdi trudng dd nudi c4y trong di€u kién thich
hop cho sy phat trién clia vi sinh vat ddng thdi ching bi€u hién ki€u hinh c6 thé nhan ra.

Qua trinh cdy 1én dia nhim tdch biét cic t& bao cdc vi sinh vat d€ cho chiing r5i nhau &
nhitng vi trf doc 1ap trén moi trudng rin, khi t€ bao vi sinh vat & nhitng vi tri riéng ré sinh sén,
chiing hinh thanh nhitng khuin lac riéng biét bao gdm nhitng t&€ bao cé ngudn gdc tir mot t€ bao
khéi diu. Qui trinh c4y dia bao gdm hai giai doan: 1. Phan 1ap cdc vi sinh vt tir tdip hop cdc vi
sinh vt trong quan thé ty nhién sao cho kiéu hinh ctia mdi vi sinh vat dugc xdc dinh trén co s&
ctia phuong phap nudi ciy thuian khiét clia vi sinh viy hoc, 2. Chiing phat trién va thé hién
nhitng ddu hiéu (ki€u hinh) d€ c6 thé nhin ra thong qua sy sinh sin cia t& bao. Pic diém kiéu
hinh cda hang triéu t€ bao dudc cho 1a gidng nhau trong mot khuin lac c6 thé dudc quan sat dé
dang hon nhiéu so véi cdc vi sinh vat riéng 1.

Phuong phap d€m dia c6 hiéu qua trong viéc xdc dinh mot vi sinh vat cu thé khi nhitng
vi sinh vat muc tiéu d6 hién dién mdt sd 16n trong tap hgp vi sinh vat, sy hién dién véi s6 lugng
thap c6 thé khong dugc phat hién trong phuong phap nay. Trong trudng hgp mot loai vi sinh vat
chi chi€m mot s6 lugng nhé trong tip hdp d6, thi c6 thé dung moi trudng nudi cdy 1éng trong
diéu kién thich hgp dit hiéu cho sy phat trién clia vi sinh vat d6 d€ ting sinh chiing.

Véi su diéu chinh cdc thanh phan héa hoc trong moi trudng va diéu kién nudi ciy, qui
trinh cdy dia va ting sinh dudc 4p dung dé phan biét hay chon loc d€ phat hién cdc vi sinh vat
muc tiéu. Kha ning phdt tri€n clia mdt vi sinh vat trén mdt moi trudng cu thé dua vao khd ning
st dung cdc thanh phin dinh dudng hitu cd hay vo cd dic hiéu trong moi trudng d6. Moi trudng
nudi ciy c6 tinh chon loc 12 do cdc thanh phin ciu thanh nén ching (nhu 13 ngudn carbon cu
thé, ndng do mudi va cdc phdn khic). Piéu kién nudi cdy ciing c6 thé giy chon loc bdi su diéu
chinh diéu kién sinh 1y ting trudng (nhu nhiét do, ndng dd oxygen...). B& sung thém cdc hdp
chat gay tc ch€ vao moi trudng dé han ché sy phat trién ctia mot s& 16n cdc vi sinh vat va kich
thich sy phat trién cac loai khdc mong mudn.

Vi dic diém ki€u hinh ctia vi sinh vat phu thudc vao dic diém trao ddi chi't dic hiéu vdi
thanh phan dinh dudng c6 mit trong moi trudng, thudc nhudm, tic nhan oxy héa va nhiu thanh
phan khdc c6 mit trong mdi trudng d€ phan 4nh sy trao d6i chat cdc chat dinh dudng dic hiéu
bdi cdc quan thé khic nhau va tir @6 dua d&n sy bi€u hién khic nhau giita cdc vi sinh vat muc
tiéu.

Phuong phdp phét hién vi sinh vat bing cdc ding mdi trudng nudi cdy thudng theo mot
qui trinh c6 hé thdng nhiim vao sy tién Idi cla nhitng dic di€m dic hiéu clia vi sinh vt nhu 1a
kha ning st dung dinh dudng, tinh khdang véi cdc loai khdang sinh, tir d6 vi sinh vat muc tiéu cé
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uu thé phat trién hon so vdi cc loai khdc. Tém lai, dic diém c6 thé nhan thdy (nhu la sic t8),
khd ning st dung mot co chit dic hiéu hay tinh khdng lai cdc khdng sinh hay kim loai ning
dugc diing d€ phan biét cdc vi sinh vat muc tiéu ti tdp hgp cédc vi sinh vat.

Trong ki€m nghiém vi sinh vit, cdc thit nghiém sau day thudng xuyén dudc st dung:

1. Thit nghiém Bile esculin

Nguyén tdc: Nhim xdc dinh kh3 ning ctia mot vi sinh vat c6 thé thdy gidi glucoside
esculin thanh escuiletin va glucose khi ¢6 sy hién dién cla mudi mat.

Co sé sinh hod: Esculin 12 mot glucoside, diy chinh 12 din xudt acetal cia mot
monosaccharide. Khi mot gdc khong phdi 12 mot hydratcarbon lién két véi modt dudng tao
thanh mot hdp cha't goi 1a mot glycoside, phan khong phdi dudng dugc goi 1a aglucon. Aglucon
lién k&t v6i dudng qua nguyén td oxy (lién két glucoside).

HO o_o CH,OH
CH,OH ji@(@/ HO e H o OH
H H
n AP j@:@/ oH
» HO +
H OH

OH
OH H
H OH
Esculine (C;sH;609) Esculetin (aglycone) B-D-glucose
6,B-Glucosido-7-hydroxycoumarin 6,7-dihydroxycoumarin

Trong phdn &ng nay esculin bi thily gidi tai lién k€t B vdi goc acetal bi thuy gidi bdi acid
tao thanh esculetin va gidi phong phan t& glucose tu do.

Esculetin dudc phéng thich phdn ¥ng v6i mudi sit tao thanh phudc hgp mau den hay
mau nau den. Trong thit nghiém nay mudi nitrat sit dugc sit dung trong moi nhu 13 cd chdt nhan
dang esculetin dugc hinh thanh. Sau khi cdy mdi trudng dudc G qua dém, cdc vi sinh vat cho
phan tng duong tinh 13 nhitng vi sinh vat phian huy dudc esculin, chuyén méi trudng thainh mau
den hay mau ndm den.

Céc ching vi sinh vat di chitng cho cdc thit nghiém nay nhu sau: P6i ching duong: S.
marcessens; doi ching am: E. tarda.
2. Thit nghiém khd néing lén men cdc nguon Carbonhydrate

Nguyén tdc:

Nhiim thit nghiém kha niing 1én men mdt ngudn carbohydrate xdc dinh ndo dé trong mdi
trudng nudi ca’y dé tao acid va c6 thé tao hdi.

Co ché sinh héa:

Carbonhydrate dugc chia thanh cic nhém nhu sau 1. monosaccharide, polyhydroxylic
aldehyde hay ketone, 2. polysaccharide hay oligosaccharide, 3. polyhydric alcohol va céc
cyclitol, cdc sdn phAm khi¥ cia monosacchride.

Mot s6 alcohol dugc goi la dudng nhu adonitol, mannitol, sorbitol,... tAt ¢4 cdc sidn phﬁfm
nay 1a k&t qua cla qud trinh khitr cic monosaccharide. Cdc polysachcaride, trisaccharide va
disaccharide 13 nhitng hop chit phu6c tap, vi sinh vat khong thé hap thu mot cdch d& dang cho
qué trinh chuyén hod. D€ chiing c6 thé st dung dudc cdc carbonhydrate ndy, vi sinh vt phai

tdng hdp va ti€t ra ngodi cdc emzym ngoai ndo nhim phan huy céc cdc phan tf ndy thanh cdc
phin tif don gidn hon, sau d6 thAm qua thanh t&€ bao dé€ chuyén ho4 bén trong.
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Lén men la mot qud trinh trao d6i chi't oxy hod khtt ma chit nhan dién t¥ cudi cling
khong phdi 1a oxy ma 1a cd chdt hitu c¢d khdc. Sy 1én men clia cdc cd chdt hitu co nhu
carbohydrate thu dugc hai sdn phdm la cha't khit va chi't oxy hod. C4c sdn phAm cudi ciing nhan
dugc tir sy 1én men cdc co chdt hydrate carbon nay phu dthudc vao cdc nhan t§ nhu: (1) dong vi
sinh vat 1én men; (2) co chdt ty nhién ding dé 1én men; (3) thdi gian, nhiét d6 va pH clia moi
trudng. Cc sadn pham cudi cling clia qué trinh 1én men cdc ngudn hydrate carbon va cic alcohol
thudng 1a cac dang khi (H,, CO,), cdc acid hitu co, cdc alcohol va mdt vai keton ...

D&i v6i ngudn carbon 14 glucose, mot sd vi sinh vat c6 thé 1én men ngudn co chit nay
trong diéu kién ky khi, ngugc lai, trong diéu kién hi€u khi chiing chuyén hod theo con dudng
oxy hod. Mot s& dong vi sinh vat khic c6 thé chuyén hod co chit nay biing ca hai cach. Sy khic
biét vé cdc con dudng chuyén hod cdc ngudn co chi't hitu cd phu thudc vio nhém vi sinh vit,
giong hay loai, vi thé cin cif vio cdc con dudng khic biét nay ciing c¢6 thé phin biét dugc cic
loai v4i nhau.

Céc thit nghiém kha niing chuyén hod cdc ngudn hydrate carbon dudgc ti€n hanh trén cdc
moi trudng 16ng hay rin. Trong mdi trudng chita mot hay mdt vai ngudn hydratecarbon cin ti€n
hanh thit nghiém va mot chit chi thi, thong thudng st dung chat chi thi pH d€ phdt hién cdc san
phdm acid dugc tao ra trong qud trinh chuyén hod. D€ phat hién cdc chit khi dugc tao ra, mot
dng nghién c6 kich thuéc nhé 14t nguge dude cho vao trong cdc moi trudng 16ng, cdc dng nay sé&
giit cdc sdn phdm khi tao ra trong qué trinh nudi cdy. Trong cdc moi trudng rin, phat hién cic
san pham khi tao ra bing cach ciy sdu vao trong phin thach ding. Cdc sdn pham khi tao ra sé
phd v& phin thach nay. Thong thudng phat hién sy tao thanh cdc sdn phdm khi dudc ti€n hanh
trong cdc phdn tng 1én men cdc ngudn mono hay disaccharide va dugc thuc hién trong moi
trudng nudi ciy 16ng. P& gy ky khi trong qua trinh nudi ciy thi nghiém cdc chat khit thudng
dugc thém vao trong mdi trudng nudi cdy. Mot lugng nhd mudi sit ciing c6 thé gy nén moi
trudng ki khi.

Céc thit nghiém kha niing st dung cdc ngudn Carbonhydrate dudc ti€n hanh trén moi
trudng rin phai thém vao cdc chat chi thi pH, khi cdc vi sinh vat phat trién trén bé mit hay, cic
san phim acid dudc tao thanh lam thay d8i mau cdc cha't chi thi xung quanh khuén lac.
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Carbonhydrate
Disaccharide, trisaccfaride, polysaccharide

CsH 1206
Glucose
CH3COCOOH
Acid pyruvic
\—y CH;CHOHCOOH
Acid lactic
HOOCH,CH,COOH < CH;COOH  +  ycooH
. .. Acid acetic . .
Acid succinic Acid formic
CH;CH,COOH + CO, H, + CO,
Acid propyonic — »CH;CHO + CO,
Acetaldehyde
CH;COCHOHCH; + CO; +——+— CH;CH,0OH
Acetylmethylcarbinol Ethyl alchol
CH;CHOHCHOHCH;
2,3-Butylence glycol
I— » CH3;COOH
Acid acetic

CH3;COCH,COOH

Acetoacetic acid

L» CH;CH,CH,COOH

Butyric acid

CH;COCH; <

CO2 + acetone

CH3;CHOHCH,COOH

-hyd b i id
CH:CHOHCH; P-hydroxybutyric aci CH;CH,CH,COOH

Isopropyl alcohol Butyl alcohol

Céc sdn pham tao thanh trong qué trinh chuyén ho4 cédc carbonhydrate)

3. Thit nghiém catalase
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Nguyén tdc: thit nghiém nhim phdt hién sy hién dién clia enzym catalase & vi sinh vat.

Co s6 sinh hod: Enzym catalase hién dién trong hau hét cdc vi sinh vat hi€u khi va ky
khi ¢6 hé thong cytochrom. Thong thudng nhitng vi sinh vat khdng c6 hé thdng cytochrom thi
ciing khong c6 enzym catelase, vi th€ ching khong c6 khd ning phan huy hydropeoxide. Nhitng
vi sinh vat k§ khi bt budc nhu Clostridium c6 hé thdng peroxydase thay cho enzym catalase.
Tuy thé enzym catalase hoat dontg khong chuyén biét va chiing c6 thé can thiép vio hoat dong
cia enzym peroxydase. C4 hai enzym catalase va oxydase dugc chia vao nhém enzym
hydroperoxydase, diy 1a hai nhépm enzym thuéng dudc tim tha'y trong thuc vat (peroxydase) va
trong dong vit (catalase). Catalase 12 mot homoprotein bao gdm bdn ciu tif protein va mot nhan
Fe’*.

Nhung theo Burrow va Moulder c6 nhitng bing chitng cho ring mot s§ vi khudn cé
nhitng emzym catalase khong chita nhan Fe’*, cdc nghién citu cia Dacre va Sharpe cho thiy
hoat tinh catalase c6 hai dang manh va y€u trong lactobacillus, cdc nghién citu ctia Whittenbury
cho thdy cdo hai dang catalase trong vi khudn lactic: nhém catalase phan huy hydroperoxyde,
nhém nay khong nhay véi di€u kién moi trudng acid; va nhém gia catalase, nhém nay bi mat
hoat tinh trong moi trudng acide. Mot s6 nghién cttu khdc cling chitng minh riing c6 hai ki€u
catalase.

Catalase xtic tdc phdn ng phan huy hdp chat hydroperoxide, trong phdn Gng nay mot
phan tif hydroperoxide déng vao trd 12 mdt chat cho dién t& vd mot phan t ydroperoxide khdc
déng vai trd 12 mot chi't nhan dién tir. Co chit bi khit bdi nhan hydrogen cung cip tir phan ti
cho dién tt, qua trinh dién ra gidi phéng oxy phan tt. Cd ch€ phdn ¢ng nhu sau:

Catalase
H202 + H|O > HzO + 02
H|O A
Cd chdtbi Chi't cho bi
Co chat ChAit cho khi oxy hod

Co ch€ phén ng phan huy hydropeoxyde bdi catalase

Phuong phdp tién hanh thit nghiém

Cdch 1: Cho hdn hgp nudi cdy vi sinh vat vao 0,5ml dung dich Tween 80, tit cd cho vao
trong 6ng nghiém c6 ndp ddy. Thém vao 0,5ml dung dich hydroperoxyde 20% vao, lic va quan
sdt. Néu c6 hién tugng sti bot khi 12 c6 su hién dién cia catalase.

Cdch 2: Nhd hdn hgp c6 i 1& 1:1 hydroperoxyde va Tween 80 1&n cdc khudn lac vi sinh vt
phat trién trén moi trudng agar. Quan sit sau 5 phiit, néu c6 hién tuong sii bot khi thi khuén lac
vi khudn c6 catalase.

C4c chling vi sinh vat doi chiing: d8i chiing duong S. epidermidis, ddi ching Am: E. feacalis

4. Thit nghiém citrate

Nguyén tdc: Nhim xdc dinh khd ning vi sinh vat s dung ngudn citrat nhu 12 ngudn
carbon duy nhit.

Co s6 sinh hod: Ning lugng cung cip cho vi sinh vat khi trong mdi trudng khong c6
ngudn nguyén liéu si dung cho qué trinh 1én men hay tao cdc sin phdm lactic bing cdch st
dung citrate nhu 12 ngudn carbon duy nhat. Trong thudng, su trao ddi chat citrate bao gdm cic
budc k&t hop acetyl-CoA dé tao thanh oxalacacetate d€ cho chiing di vao chu trinh Kreb. Con
dudng ddng hod citrate & cdc vi khudn thudng rat nhanh qua chu trinh tricarboxylic acid hay con
dudng 1én men citrate. G vi khuin sy tich citrate bao gdbm mot hé thdng enzym khong cé su
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tham gia clia enzym acetyl —CoA, enzym nay dudc dugc goi 1a citratase (citrate axaloacetat —
lyase) hay citate demolase. Enzym nay doi héi mot cation ¢6 hodt tri 2 cho hoat ddng ctia ching
, thong thudng cdc cation nay 1a magne ( Mg®*) hay mangan (Mn *%).

Budc diu tién vi sinh vat tich citrate thanh oxaloacetate va acetate. PAy 1a hai sin
phim trung gian trong qud trinh ddng hod citrate, con sin phdm nhan dugc tir qué trinh nay phu
thudc vao pH clia moi trudng. N&u pH kiém thi trong moi trudng sé nhan dudc nhiéu acetate va
formate, néu pH acid thi sdn phim tao ra 12 lactate vd CO,. pH trén 7,0 khong c6 sin phim
lactate trong moi trudng va sin phaAm nhin dugce nhu sau:

Citrate — CO; + Formic acid + 2 Acetic acide

O pH acid acetyl methycarbinol (acetoin) va latate 12 sdn phim chinh clia qud trinh st
dung citate.

Mbi trudng st dung cho qué trinh 1én men citrate con chifa mudi vd c6 amonium. Mot
vi sinh vat c6 khd ning si dung citrate 12 ngudn carbon duy nhit ciing c6 thé st dung
ammonium nhu 12 ngudn nito duy nhat, amonium bi phan huy d€ tao thanh amonia, chit nay sé
1am kiém moi trudng nudi ciy.

Deffner va Franke thanh 1ap cong thic cho moi trudng citrate cho cac vi sinh vat dudng
rudt, sin phadm thu dudc sau qud trinh nudi cdy nhu sau:

4 Citrate - 7 acetate + 5 CO, + formate + Succinate

Sy st dung cdc acid hitu co & dang mudi clia ching nhu 13 ngudn carbon tao nén cic
carbonate hay bicarbonate kiém tinh.

Pé€ st dung cho viéc thi nghiém citrate, c6 thé sit dung mdi trudng Simmon citrate agar
hay moi trudng 16ng Koser. Nén cidy mot Iugng vi sinh vat vira phdi, n€u cdy v6i mat do qua
day c6 thé gdy nén hién tugng duong tinh gid. Sau khi cdy, 4 & nhiét d6 30-37°C, quan sit sy
phét tri€n clia vi sinh vat va sy chuyén sang kim ctia mdi trudng.

Cé4c chiing vi sinh vat ddi chitng: P6i ching dudng: P. rettgeri; ddi chitng Am: S.
epidermidis.

5. Thd nghiém coagulase.

Nguyén tdc: Thit nghiém kha ning clia mot s6 vi sinh vat 1am dong tu huyé&t tuong bdi
hoat ddng clia emzym coagulase.
Co 56 sinh hod: Coagulase 12 emzym dugc tao ra b3i S. aureus, 1a mdt enzym lién quan dén khd
ning bén nhiét, cé thé bén dén nhiét dd 60°c trong gian 30 phit. Enzym nay 13 mdt protein ty
nhién, chiing dudc ti€t ra bén ngoai t&€ bao bdi cdc vi sinh vat S. aureus, ching ciing dé dang bat
hoat bdi cdc protease.

Coagulase 12 enzym déng vai trdo dong tu huyét tuong, chiing két hgp cdc ciu ti trong
huy€&t tuong thanh tirng khdi hay thanh cuc.

Coagulase vi khuin
Huy€t tuong »khoi Fibrin
Co ché thong thudng bi€u dién qué trinh dong tu huyét tuong nhu sau:

Prothrombin
Ca™ l—» Thrombokinase enzym (throboplastin)
Thrombin
Fibrinogen » Fibrin
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Mo hinh co ché dong tu huyét tuong

Oginsky va Umbreit cho ring c¢é nhitng bing chitng chitng minh ring coagulase c6 mot
co ché& ngung két huyét tuong khédc, ching 13 nhitng tic nhin hoat hod cdc thinh phin trong
huyé&t tuong d€ chuyén fibrinogen thanh khdi fibrin. Smith va cdc ddng sy cho ring coagulase 1a
mdt cd chat gidng priothrombin, chdt nay phdn tng véi cdc huyét tuong tao thanh phifc chat
gidng thrombin va chit ndy két hgp cdc fibrinogen thanh khdi fibrin.

Theo Burrow va Moulder, sy dong tu huyét tuong dién ra qua hai buc nhu sau:

Buéc I: Phan tng giita enzym do vi khuin ti€t ra (proenzym) véi cdc nhan t8 hoat dong
hién dién trong huyét tuong d€ tao thanh coagulase.

Buie I1: Coagulase hoat dong ngung k&t cdc thanh t6 fibrinogen thanh fibrin.

Ciing theo Burrow vad Moulder nhan t& do vi khuin ti€t ra 1a procoagulase k&t hgp véi
nhan t6 trong huyét twong 12 mot dang globulin, nhung chat ndy khong dudc chitng minh c¢6 phai
la prothrombin hay khong. Tdcgid Dithrie ching minh ring enzym coagulase do Burrow va
Moulder thanh 14p chinh 1a procoagulase, ching hién dién dién & hai dang: dang coagulase gidi
han bén trong t&€ bao va dang ty do. Trong céc thit nghién cogulase dugc ti€n hanh trén lam
kinh chi c6 cdc coagulase gidi han tham gia vio viéc chuyén fibrinogen thianh fibrin con trong
thir nghién coagulse trén 6ng ca hai dang gidi han va tu do tham gia vao viéc ngung k&t nay

Con theo cdc nghién cttu cia Soulier, Tager va Zajden k€t ludn ring, coagulase va
prothrombin khong c6 hoat tinh enzym, nhu sy tham gia clia chiing tao nén cdc phitc hép bén
vGi cdc hoat ddng ly gidi dic hiéu goi 1a taphylothrombin, staphylocogulase khong c6 hoat tinh
ly gidi, ching phdn ng mdt cich chuyén biét v6i cdc prothrobin va hoat hod hgp chit nay dé
dwa dén su k&t hgp cdc figrinogen thanh cdc khdi fibrin. S6 d& hoat ddng nhu sau:

Staphylocoagulase
» Staphylothrombin

Prothrombin l
Fibrinogen

» Fibrin

So do co ché tac dé ciia Staphylocoagulase 1én su ngung két huyét tuong

Cdch tién hanh: D€ phat hién coagulase ctia vi khuin c6 hai cdch ti€n hanh nhu sau:

Cdch I: Ti€n hanh th nghiém trén Lam kinh

LAy 1 hay 2 khudn lac ctia vi khudn huyén phil vao trong giot nu6c trén lam kinh, quan
sdt trong khodn 10 gidy, néu khong c6 hién tung ngung két, dung que ciy dua huyét tuong thd
hay ngudi da dugc c¢d dinh bing EDTA hoa vao trong huyén phi vi khudn. Quan sit trong sau
10 giay. Hién tuong ngung k&t xdy ra c6 thé quan sit dugc bing mit thudng. Ti€n hanh ki€m
chiing song song vdi cdc dong vi sinh vat c¢6 coagulase duong tinh da biét.

Cdch II: Ti€n hanh thi nghiém trén 6ng, diy 1a phuong phdp nhim khiing dinh cdc miu
da tht nghiém am tinh trén lame.

Cho 0,2ml huyét tuong vao 0,8ml mdi trudng Nutrient Broth di ciy vi khudn khong cé
glucose dit trong bé diéu nhiét & 37°C, quan sit sau 3 gid, n€u khong cé hién tugng ngung két
dién ra, c6 thé d€ & nhiét do phong qua dém va quan sét trd lai.

Trén thi trudng hién nay c6 cédc loai huyé&t tuong dugc cd dinh trong cdc gid thé khic
nhau nhu EDTA, citrate hay trong oxalate. Néu st dung huyét tuong citrate c6 thé gy ngung
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két bdi cdc dong vi sinh vat st dung citrate hay fecal Streptococci. Vi th& dé ki€m tra
Staphylocoagulase chi nén sit dung loai huy&t tuong cd dinh trong EDTA hay trong oxalate.

Cdc tht nghiém trén lam chi phdt hién cdc coagulase gidi han, ching s& hoat dong truc
ti€p 1én céc fibrinogen. Thit nghiém trén cdc dng nghiém nhim phat hién cd cogulase ty do va
coagulase gi6i han, ching hoat dong lam ngung két cdc thanh phin trong huyét twong. Hién nay
c6 nhiéu kit d3 dudc thuong mai hod nhim phat hién S. aureus nhu nhua ngung két (latex Kit)
nhu slidex (biomerieux); Staphylex (Oxoid); Staphynuclease (API) ...

6. Thi nghiém decarboxylase va dehydrolase ciia cdc amino acid
Nguyén tdc: Thit nghiém dehydrolase va decarboxylase nhim xdc dinh kh3 niing clia

mot vi sinh c6 thé tdng hgp cdc emzym khir nhém carboxyl hay tdch hydrogen tir cdc acid amin
nhu lysine, ornithin, hay arginine, qua d6 ching lam kiém moi trudng nudi cay.

Co 56 simh hod: khit nhém carboxyl cia mot acid amin 1a qud trinh vi sinh vat tic dong
1&én nhén carboxyl (-COOH) ctia mot acid amin dé gidi phong ra cac amin, hay di amin va CO,.

R—CH—NHz—COOH E—— RCHz—NHz + C02

Amino acid amin

Enzym decarboxylase c6 nhat nhiéu loai khdc nhau, trong d6 mot loai sé& tic dong Ién
mdt co chat khdac nhau. Trong cdc phong thi nghiém nghién citu vi sinh vat gy bénh ba nhém
enzym decarboxylase quan trong thudng hay s dung 1a lisine, ornithine, arginine. P4y 1a nhiing
enzym cam tng, ching chi dugc tdng hgp khi trong moi trudng nudi cdy c6 pH acid va ¢ cd
chi't dic hiéu. C4c sdn phim cla chiing s& 1am cho moi trudng chuyén sang kiém. Qud trinh
nay dién ra trén cdc aminoacid c6 nhiéu hon mot gdc NH, ngoai nhém NH, & C,, trong diéu
kién mdi trudng ky khi, vd cin c6 mot coenzym, thong thudng coenzym nay la pyridoxal
phosphate.

Khi enzym lisine decarboxylase tic dong 1én amino acid L-lisin va kh nhém carboxyl,
chiing tao thinh mdt di amin I cadaverine va CO,, qué trinh dién ra theo phan @ng nhu sau:

Il\IHz I\IIHZ

(|3H2 qHz

(|CH2)3 Lisine decarboxylase R (|CH2)2 + CO,
(|3H2 qHz

l\lfH NH,

COOH
L-lisine Cadaverine (diamin)

Phan ng khit amin béi lysine decarboxylase

NH2 Il\IHZ
|

C|H2 Ornithine (lez

(|CH2)2 decarboxylase (CH»)» + CO,
|

CH —NH; -CO CH»
|

COOH NH,

L-Ornithine Putrescine (diamin)

Phan @ng Khit amin béi Ornithine
decarboxylase
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Acid amin L-ornithine bi khir nhdm carboxyl bdi enzym onithine decarboxylase sé& thu
dudc mot diamin 12 putrescine va CO,. C4 hai chat putrescine va cadaverine déu bén trong diéu
kién ky khi. Vi thé€ khi nudi cdy vi sinh d€ thit nghiém, phdi nuoi trong diéu kién ky khi, trén bé
mit moi trudng nudi cdy phai dugc phi mdt méi parafin hay ddu khodng d€ ngin cidn sy khuéch
tdn clia oxy. Sau qué trinh nuoi cdy, pH clia moi trudng sé& thay d6i vé phia kiém, pH ctia mdi
trudng c6 thé dugc ki€m sodt do dé c6 thé nhan bi€t phdn ng trong mdi trudng nudi ciy bsi
cdc chat chi thi pH. Cédc chit chi thi pH thudng dudc st dung trong thr nghiém nay Ia
Bromcresol purple hay cresol red.

Riéng d6i v6i L-arginine c6 thé dugc trao d6i bdi hai con dudng trong qud trinh nudi cdy,
thong qua hai enzym: arginine dehydrolase va Arginine decarboxylase. Hai con dudng nay cé
thé dién ra ddng thdi trong qué trinh nudi cdy hay c6 thé dién ra riéng 18:

+ Phdn Gng arginine decarboxylase: qud trinh trao ddi arginine nhd enzym arginine
dehydrolase dugc ti€n hanh theo sd do sau:

o
CNH; CH, —NH,
| Decarboxylase |
I\|IH o (|CH2)2 + C02
(|CH2)2 CH, —NH»
CH —NH,
I
COOH
L-Arginine Putrescine

Hoat dong clia toan hé thong nhu sau
Arginine dehydrolase

L-Arginine » L-Agmatine + CO2

Agmatinase (agmatine Agmatinase (agmatine

ureohydrolase)

ureohydrolase)

Putrescine + Urea

Urease

2NH3 + COz

NH3
+

Monocarbaminyl-
putrescine

Putrescine
+
CO,
+
2 NH;
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Theo hé thdng ndy, sdn phim sau qud trinh trao ddi chit nhin dugc agmatine va mot
lugng 16n putrescine, nhung chi't nay khong phai 12 sin phim trao ddi chit cudi cling ma ching
tham gia vio mot loat cdc phan tng khéc, cudi cling sé& thu dugc cdc san phdm 12 CO, va NH.

+ Phdn Gng arginine dehydrolase: qud trinh trao ddi chat theo huéng khir hydro ciia
arginine di€n ra theo s6 dd nhu sau:

.. Argi L.
L-Arginine Telase Ornithine + Urea
¢Urease
Arginine dehydrolase 2NH; + CO,

L-citruline + NHj3

Citrulline ureidase

!

2 NH; + CO; + L-ornithine

Ornithine
decarboxylase

Putrescine + CO,

H¢ théng hoat dong ctia vi khudn cé hé enzym arginine dehydrolase

Bu6c dau tién clia qud trinh 14 tdch hydro clia gdc NH, tir arginine b3i enzym arginine
dehydrolase d€ tao thanh citrulline vda NH3 va mot phosphate vd cd. Budc ti€p theo citrulline
dudi tic dung clia enzym citrulline ureidase c6 su hién dién cia HsPO4 d€ tao thanh ornithine
va carbarmyl phosphate, chit nay sé& dugc thly gidi d€ thu nhan ATP. Nhu viy két thic qud
trinh s€ thu nhan dugc ATP cho cdc hoat dong khdc ctia vi sinh vit.

San phim cudi cung clia qud trinh phan hdy arginine ciing nhitng sin phAm NH3 va
CO2, day la nhitng chat 1am kiém moi trudng nuodi cdy. C6 thé nhan biét phan Gng nay qua cic
cha't chi thi pH hién dién trong moi trudng.

Phuong phdp thit nghiém ctia Falkow dugc sit dung d6i v6i cdc vi sinh vat ¢6 hinh que,
gram am, nhung phudng phdp clia Moeller cho k&t qud tdt hon ddi véi cdc vi sinh vat thudc ho
Enterobacteriaceace. Mo6i trudng Falkow dugc st dung chi cho tht nghiém  Lisine
Decarboxylase, trong khi d6 mdi trudng Moeller dugc st dung cho tat cd cdc thit nghiém ddi véi
Lysine, Arginine va Ornithine.

Vi sinh vat dugc nudi cdy trong moi trudng Falkow, G & 37°C trong 24 gid, chat chi thi
trong mdi trudng 1a bromocresol purple. N€u phdn tng dudng tinh, mdi trudng gilt nguyén mau
tim ban dau, canh khuin duc, n€u phan &ng 4m tinh, moi trudng chuyén tif mau tim sang vang.

Néu st dung mdi trudng Moeller cho cdc thit nghiém nay, phdi nudi cdy vi sinh vat trong
diéu kién ky khi véi dau parafin hay diu khodng trén bé mit, i & 37° trong thdi gian 24-28
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gid. Trong moi trudng c6 hai chat chi thi pH: brommothymol blue va cresol red. N&u sau khi
nudi cdy mdi trudng chuyén thanh vang 13 tin hiéu Am tinh, ngugc lai mdi trudng gilt nguyén
mau ban diu va duc canh nudi cay 1a tin hiéu duong tinh.
C4c vi sinh vat doi ching:
Lisin: dudng tinh: S.marcescens,Am tinh: P.rettgeri
Arginine: duong tinh: E.cloacae, am tinh: E.aerogenes
Ornithine: duong tinh: S.marcescens, am tinh: P.rettgeri

7. Thit nghién DNAse va thermonuclease
Nguyén tdc
- thir nghiém DNAse nhim phat hién khi ning tdng hgp enzym deoxyribonuclease
(Dnase) dé€ phan huy DNA.
- Thr nghiém thermonuclease nhim th nghiém tinh bén nhiét clia Dnase tir
Staphylococcus aureus khi vi sinh vat dugc dun néng.
Co 56 sinh hod

Thit nghiém DNAse: Enzym nuclease 1a enzym phan huy acid nucleic dugc chia thanh
hai nhém nhu sau: Nhém 1. Endonuclease 13 nhitng enzym phan huy céc ndi phosphodiester &
bén trong mach DNA d€ tao ra cdc diu 3’-hydroxyl va 5’-phosphoryl hay 5’-hydroxyl va 3’-
phosphoprryl. Nhém 2. Exonuclease chi phan huy cdc nucleotide & cdc dau tin cling ctia chudi
DNA . Mot s8 nuclease c6 thé phan huy ca hai mach trén sgi DNA, mot s6 khdc chi c6 thé phan
huy mdt mach don. DNA c¢6 cdc dic tinh vat 1y va hod hoc khdc véGi nucleotide va
oligonucleotide. Sy khic biét nay dudc dung d€ phdt hién su ly gidi DNA bdi cic enzym
Dnase.

Dnase 12 mdt enzym ngoai bao, chiing chi phan huy cic acid nucleic. Hiu hét tat ca cdc
Dnase vi khuidn déu cAn mdt cation héa tri hai d€ cho enzym nay hoat dong. Cation thdng
thudng hién dién trong cdc pepton dudc st dung trong mdi trudng nudi cdy thir nghiém. Hoat
dong clia enzym xay ra trong khoang pH 5,5-8,5 nhung thich hdp nhat tai pH 7,2. Cé thé phan
biét nhiéu loai DNAse bing cic khdng thé hay biing cic tic nhin e ché.

Khi phan gidi, khodn ¥4 s ndi phosphodiester hay ndi hydrogen bi phan huy va thu dugc
mdt hdn hdp cdc oligonucleotide trong moi trudng nudi cdy. Trong hdn hop nay gdm cé céc
doan DNA c6 tdn cung la 3’-hydroxyl va 3’-phosphoryl; 5’hydroxyl va 5’-phosphoryl. Khi DNA
con lai cdc mach ngdn, ning nhiét dd hay pH cao qud binh thudmg s& lam bién tinh cdc doan
nay. Khi c6 hién tugng bi&n tinh, hdn hgp DNA s& gidm d6 nhét va gia ting mitc dd hap thu UV
& budc séng 260nm. Hiéu ng thay d6i nay 13 do c6 ndng do6 deoxyribonucleotide gia ting trong
dung dich so vdi cd chat DNA ban dau.

DNA hién dién trong céc dich chi€t vi sinh vat. Nhung DNAse ngoai bao chi hién dién &
mdt s6 lodi nhu S. aureus hay Streptococcus nhém A...

- Thermonuclease ciia S. aureus: ciing nhu tit cd cdc vi sinh vat khic S. aureus déu c6
thé tdng hop DNAse ngoai bio, nhu ¢6 diém khic biét so vé6i tit cd cdc lodi vi sinh vat khic,
DNAse ciia S. aureus bén nhiét hon va can ligand Ca** cho sy hoat dong ciia chiing, chiing phin
huy DNA manh & pH kiém 8,6-9,0. Sy hién dién cia DNAse bén nhiét § S. aureus c6 lién quan
dé&n sy c6 mit coagulase & loai vi sinh vat nay. DNAse ctia S. aureus c6 thé bdo toan hoat tinh
khi ning nhiét do d€n 100°C trong 15phiit.
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Phuong thdp thit nghiém: trdi mot tham vi khudn day 1én mdi trudSng Dnase agar, G qua
dém. Cho acid gip trén bé mit moi trudng sau khi 4. Quan sat hién tugng tda clia cdc mudi cé
trong moi trusng. Néu xung quanh khuén lac hay trén dia c6 nhung quing trong sudt do khong
c6 tha cdc cdc mudi trong moi trudng 1a phdn ng dudng tinh.

8. Thit nghiém khd ndang sinh H,S

Nguyén tdc: Xac dinh kha ning sinh H,S tif cdc hdp chit hitu cd va vo co chita luu huynh
trong qué trinh phat tri€n clia vi khuin tao nén cdc vét mau den trén moi trudng nudi cay,

Co sd sinh hod: Khi phin gidi protein thu dugc cdc aminoacid, cdc vi sinh vat di dudng
c6 thé st dung cdc aminoacid dé trao ddi trong qud trinh sinh trudng va phat trién va phéng
thich khi H»S tir nhitng amonoacid chita Ivu huynh. C4c ngudn pepton, cystein, cystine, sulphite,
thiosulphate 12 nhitng ngudn chita lvu huynh, nhung c4c loai vi sinh vat khdc nhau chi c6 thé sit
dung mot s& hgp chi't chia Ivu huynh nhat dinh dé tao H,S. Cic enzym ctia vi sinh vat tham gia
vao qud trinh nay la desulphohydrase.

Mot vi sinh vat tao H,S khi nudi cdy trong moi trudng chita cdc hdp chat lvu huynh ma
chiing c6 kha ning ddng hod sé& khit cic hgp chi't nay d€ tao nén khi H,S.

CH, — SH Cysteine desulfurase CHj

:CH—NH2 + H0 > I$:o + H,S + NH;
COOH COOH

Cysteine Acid pyruvic

Trong moi trudng c6 chita cdc ion kim loai nhu ion sit 12 ddu hi¢u d€ nhan bi&t H,S. Cdc
hgp chit c6 thé nhan bi€t H,S nhu sit, FeSO,, ferric amonium sulphate, sodium thiosulphate,
bismuth sulphite. Nguyén tic d€ nhan bi€t H,S biing cdc hgp chdt trén nhu sau:

H,S +Fe’ =FeS +2 H'

Céc hop chat sulphur kim loai déu c¢6 dau hiéu mau den.

Trong cdc mdi trudng khac nhu Kligler Iron agar chit chi thi d€ nhan biét H,S 1a céc
mudi ferric ammonium citrate va mdt chat vd cd sodium thiosulphate. C4 hai chit chi thi nay
déu phdi hién dién ngay tir dau trong moi trudng. K&t qua nhan biét sy tao thanh H,S qua hai
budc nhu sau:

Bué6c I: Vi sinh vat phdt trién trong moi trudng sé khit hgp chat thiosulphate d€ tao thanh
sulpite va sulphate. Cdc ngudn carbohydrate c¢é trong mdi trudng sé& tao thanh mdi trudng acid
trong phin siu clia mdi trudng KIA thong qua qud trinh hd hip ky khi. Moi trudng acid trong
phin siu clia dng nghiém s& hd trg cho phan ng khit trén. Qua d6 lvu huynh déng vai tro 12
chat nhan dién tif cho qud trinh oxy héa-khir cdc hdp chat hitu cd. Thiosulphate thay thé&
sulphate nhu 13 chat nhat dién ti¥ va 12 neudn cune cAp sulphur cho vi sinh vat.

Thiosulphate
4H" + de + 35,05” » 25057+ 2 H,S

Thiosulphate Reductase Sulphite Hydrogen sulphur

H,S tao thanh 1a mot chit khi khong mau. Mot chat chi thi thi hai cin thi€t d€ nhin
dang chat khi nay.

Budc II: Chat khi khong mau H,S phdn tng v6i cdc mudi kim loai nhu ferric ammonium
citrate d€ hinh thanh cdc hop chit két tia c6 mau den FeS. Ferric Ammonium citrate dugc si
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dung nhiéu hon citrae sit b&i vi chiing tan nhiéu hon trong mdi trudng. FeSO, ciing c6 thé dugc
thay thé cho ngudn sit trong moi trudng. Ngoai ra khi H,S cling c6 thé dudc phat hién bdi cic
kim loai khdc nhu chi, bismuth, ... &€ hinh thanh nén cdc hdp chat sulphur kim loai c6 mau den.

9. Thit nghiém khd ndng sinh indol

Nguyén tdc: Phit hién khd ning clia vi khudn cé thé tao indol trong mdi trudng canh
trypton

Co s& sinmh hod:Tryptophan 13 mot aminoacid c6 thé bi oxy hod bdi mot s6 vi sinh vat
nhat dinh tao nén cdc hgp chat indol hay cdc din xuit clia ching nhu: indol, skatol (methyl
indol) va indolacetic. Mot s6 enzym ndi bao dudc goi chung 1a trytophanase tham gia trong qua
trinh tao thanh sdn phdm indol trong hoat dong thuy giai tryptophane.

Céc hgp chit trung gian trong qué trinh thuy gidi tryptophan 1a acid indolepyruvic, tir d6
indol dugc hinh thanh trong qué trinh khi amin, hinh thanh skatol 13 qud trinh kh carboxyl cla
acid indol acetic. Qua trinh thuy giai tryptophan c6 thé dugc md ta qua qua trinh nhu sau:

YH:
CH; — C[ — COOH
l H
N
i o

l |
CH; - C — COOH
|
N
H

|
Indolepyruvic l

L-Tryptophane

Oy

Indole H

»
»

CH,CHO

Indoleacetaldehyde l H

W CH,COOH

H
Indoleacetic acid l
CH;
: I
Skatole I—II

Enzym tryptophanase xic tdc phdn ng khit amin bdi sy tdn cdng vao phin ti tryptophan
G vi tri mach nhanh va tdch nhan thom ra khoi phan t tryptophan hinh thanh indol.

CH, - CH - COOH
NH, + CHy — C — COOH + NH;
| . | O

H Tryptophanase H
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Sy tdch amin tUr tryptophane 1a mot dang phan @ng khit. Qua qué trinh nay nhdm amin
dudgc tdch ra va chuyén thanh NH3, qud trinh khir gidi phéng mot phan ning lugng dude sit dung
cho hoat dong ting trudng cda vi sinh vat. Pong thdi qud trinh ndy con tao thanh acid pyruvic,
cd chi't tham gia vio chu trinh Krebs’ d€ ti€p tuc thu ning lugng.

Phét hién indol va cdc din xuit cla chiing trong moi trudng nudi cdy bing thudc thi
Kovac’s hay Ehrlich’s. Co chit chinh tham gia phdt hién indol trong moi trudng nudi ciy 1a p-
dimethylaminobenzaldehyde (DMAB). Chdy nay phdn ¢ng véi indol tao thanh mot phic hdp
mau dé. Phdn tng nay 1a do nhén pyrrol cla indol phén ing v6i nhém aldehyde cia DMAB qua
hai giai doan dé tao thinh nhin quinone c6 mau dd, phin Gng nhu sau:

Phuong phdp thit: Vi sinh vat thit nghiém dudc nudi trong moi trudng canh trypton khodn
24 - 48 git. Nhd vai giot ether vao canh khudn nhim kéo indol 1én bé mit mot trudng, thém vai
giot thudc thir Kovac’s hay Erhlich. Quan st sau vai phit, phin tng duong tinh néu trén bé mit
mdi trudng c6 vong mau dé xuat hién. Ngudc lai néu khong ¢ sy xud't hién ctia mau dé hdng
dudc coi la phdan &ng 4m tinh.
Thuéc thit
- Thudc thir Erhlich: Hoa tan 4g p-dimethylaminobenzaldehyde trong hén hgp gdm 80ml
acid HCL dim dic va 380 ethanol tuyét doi. Dung dich sau khi pha ¢c6 mau vang nau.
- Thudc thit Kovac’s hoa tan 5g p-dimethylaminobenzaldehyde trong hdn hdp gdbm 75 ml
amyl alcohol va 25 ml H,SO, ddm dic.

10. Thit nghi¢m trén moi truong Kligler Iron Agar hay trén moi truong Triple Sugar Iron agar

Nguyén tdc: Th nghién nay nhim phdt hién khd ning st dung cdc ngudn
carbonhydrate c6 mit trong moi trudng, kha nang sinh H,S va sinh khi trong moi trudng.

Co s6 sinh hod: Moi trudng Kligler Iron agar (KIA) va Triple Iron agar (TSI) la cic moi
trudng rin dung trong tht nghiém sinh hod. Méi trudng dugc phan phdi vao trong cdc dng
nghiém, gém hai phan: phin ding siu khodng 2,5cm va phan nghiéng bén trén. Thir nghiém
nay nhim hai muc dich: ph4t hién kh3 ning 1én men cdc ngudén Carbonhydrate c6 trong moi
truong va phat hién kha niang sinh H,S.

Moi trudng KIA chita hai ngudn carbohydrate: 1% lactose va 0,1%. glucose, mdi trudng
TSI tuong ty nhu moi trudng KIA nhu c¢6 thém 1%. Sucrose. Cd ch€ sinh hod cda hai moi
trudng nay tuong tu nhau.

Trén moi trudng KIA, vi sinh vat c6 thé sit dung c4 hai ngudn carbohydrate trén hay chi
st dung glucose. Qud trinh 1én men nay cé thé tao khi trong mdi trudng hay khong tiy thudc
vao tirng loai vi sinh vat. Su st dung cdc ngudn carbonhydrate khic nhau & hai diéu kién hi€u
khi trén phan nghiéng va ky khi trong phian déng. Trén phin nghiéng, glucose dudc trao ddi
theo con dudng oxy hod trong chu trinh Krebs dé€ tao sin phaim 12 H,O va CO, ddng thdi thu
dugc ning lugng. Lactose 13 dudng ddi, d€ vi sinh vat c6 thé st dung ching phdi phin giai
thanh galactose va glucose, cidc dudng don nay sé di vao trong t&€ bao va tham gia vio qué trinh
chuyén hod noi bao.

C6 ba trudng hgp sé xiy ra khi nudi cdy vi sinh vat trén moi trudng KIA: chi 1én men
glucose, 1én men cd hai ngudén carbonhydrate trong mdi trudng, khong 1én men cd hai ngudn
trén.
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N&u vi sinh vat chi 1én men glucose sau 18-24 gid nudi cdy, trén phan nghiéng clia moi
trudng c6 pH kiém va & phan siu clia dng c6 pH acid. Hién tugng nay dudc quan sit khi c6
chat chi thi pH trong mdi trudng nudi cdy, thong thudng trén moi trudng nay thudng st dung
chat chi thi pH 1a phenol red. Trén phan nghiéng, sau 24 gid nudi ciy, mot lugng nhd glucose
trong moi trudng dugc vi sinh vat sy dung hét hoan toan. Sau d6 vi sinh vat st dung pepton
trong mdi trudng, qua trinh trao ddi pepton lam gidi phéng NH;, sin phdm nay sé lam kiém
phin nghiéng clia dng moi trudng. G phan sdu moi trudng c6 pH acid bdi sy 1én men ky khi
glucose, cdc sdn pham thu dudc 14 nhitng acid huu co, chinh cdc acid nay lam cho pH gidm. N&éu
trong mdi trudng c¢6 chi't chi thi pH 12 phenol red thi trén phian nghién s& ¢6 mau d6 va phin siu
sé ¢c6 mau vang.

N&u vi sinh vat ¢6 thé st dung cd hai ngudn carbohydrate: cd hai phan siu va phin
nghién déu c6 tinh acid sau 18-24 gi nudi ciy vi lugng dudng lactose di dé vi sinh vit sit dung
trong thdi gian nay, cdc san phdm tao thanh 13 cdc acid hitu cd. N&u kéo dai thdi gian nudi ciy
dén sau 24 gid, trén phan nghién c6 thé thu dugc mau dé do moi trudng chuyén sang kiém.

Trong trudng hgp cd hai ngudn carbon trén khong dugc vi sinh vat st dung, ngudn
pepton trong mdi trtudng trd thanh ngudn cung cAp ning lugng va vat liéu cho qué trinh ting
trudng va phat trién ctia vi sinh vat. Nhung thudng pepton chi dugc chuyén hod trong diéu kién
hi€u khi do d6 hién tugng 1am kiém mdi trudng chi dién ra trén phin nghién va moi trudng
chuyén thanh mau dd. Trong khi d6 phan sau moi trudng s& khong c6 hién tugng chuyén maiu.

Trong céc trudng hop trén néu qud trinh chuyén ho4 cida vi sinh vat c6 thé tao thanh cdc
san pham khi, ching sé tich tu trong mdi trudng va c6 thé 1am v thach hay tao thanh cic bot
khi bén trong moi trudng.

Trong thif nghiém nay c6 thé phat hién kha ning sinh H,S tir viéc chuyén hod cic thanh
phan trong mdi trudng. Sodium thiosulphate trong moi trudng dudc sit dung nhu ngudn cung cap
luu huynh. Sdn pham chuyén hod cdc hgp chit luu huynh 13 H,S, day 13 chat khi khong mau,
dé€ nhan ra chiing, mot chi't chi thi khéc la Fe** duge cung cip vao dudi dang ferric ammonium
citrate. H,S phdn ng véi Fe®* s& tao thanh FeS k&t tia mau den trong mdi trudng. Nhu vay véi
thit nghiém nay c6 thé nhan biét dugc kha ning s dung cic ngudn carbon khic nhau, kh3 ning
tao khi va tao H,S clia vi sinh vt can thit nghiém.

Trong trudng hgp st dung moi trudng TSI, cdc hién tugng cing xdy ra tuong ty. Tuy
nhién trong trudng hdp ca hai phdn nghién va phin sdu déu c6 hién tugng acid 13 c¢6 thé c6 mot
trong hai hay c4 hai ngudn lactose va sucrose dugc vi sinh vat st dung. Trong trudng hdp nay
can phai c6 cdc thit nghiém trén cdc ngudn lactose hay sucrose mdt cich riéng 18.

Phuong phdp thit nghiém

Mbi trusng KIA hay TSI dudc chudn bi trong cdc 6ng nghiém vdi phan nghiéng cich
nip ong nghiém khodng 2,5cm va phin sau c6 chiéu cao khodng 2,5cm. Ding que cAy nhon
dua vi sinh vat vao phan sau clia dng nhung khong dung ddy 6ng, sau d6 cdy ria trén phan
nghiéng. U cdc 6ng di cdy & 37°C trong 18-24 gid. Ghi nhin cdc bi€u hién & phin sau, phian
nghiéng, su tich tu khi va tao thanh H,S.

11. Thit nghi¢m malonate

Nguyén tdc: Thit nghiém nhim x4c dinh kha ning clia vi sinh vat sit dung malonate nhu
12 ngudn carbon duy nhi't trong moi trudng.

Co s hod hoc: Malonate 12 mot tac nhan fc ché enzym dugc phat hién 1an diu tién khi
nhén thdy acid malonic tGc ch& sy chuyén hod succinic thinh fumaric bdi sy tin cong vao tim
hoat dong clia enzym succinic dehydrogenase. Acid malonic tc ch& qud trinh chuyén hod
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succinic bing phudng thic ¢ ch€ canh tranh do cdu tric phan tif ciia malonic va succinic tudng
tu nhau.

COOH OOH

CH, (CHa)>

COOH iOOH
Acid malonic Acid succinic

Khi bi malonate tfc ch€ con dudng thu hdi ning lugng trong chu trinh Krebs, vi sinh vat
chuyé&n sang mot s6 con dudng chuyén hod khac d€ thu hdi ning lugng nhu qua trinh chuyén tir
chu trinh Krebs sang chu trinh Glyoxylic acid. Tuy vdy d€ ddm bao cho sy phat phdt trién binh
thudng khi trong moi trudng c¢6 malonate khi vi sinh vat d6 st dung dugc cd chdt ndy nhu 12 mot
ngudn cung ciAp ning lugng hay ngudn carbon. N&u vi sinh vt khong st dung malonate thi co
chi't nay sé trd thanh mot chi't diét khudn. Leifson cho ring vi sinh vat st dung malonate nhu 12
mot cd ché 1én men d€ thu ning ning lugng. Khi vi sinh vat sit dung malonate d€ chuyén ho4
nhu 12 ngudn carbon thi dong thdi chiing cling st dung ammonium sulphate nhu 12 ngudn cung
cAp nitd. K&t qua cudi cliing 13 1am modi trudng nudi cdy chuyén thanh ki€m do c6 sy tao thanh
NaOH.

Phuong phdp tién hanh: C&y vi sinh vt vdo trong moi trudng malonate broth c¢6 chita
cha't thi mau pH 1a bromothylmol blue nudi & qua dém & nhiét do 37°C. Phin tng duong tinh khi
moi trudng c6 dau hiéu chuyén sang mau xanh duong. Phdn ung Am tinh khi vi sinh vat khong
lam thay d8i mau mdi trudng.

12. Thit nghiém lam tan gelatin

Nguyén tdc: Thit nghiém kha ning clia vi sinh vat c6 thé tdng hdp cic enzym ngoai bao
lam thuy giai gelatin.

Co s6 sinh hod: Gelatin 12 mot dang protein c6 kich thudc phan tif 16n, vi sinh vat mudn

stt dung cdc protein nay nhu mot ngudn cung ciAp ning lugng hay vit liéu xiy tdng hop céc
thanh phan khdc clia t&€ bao, chiing phdi c6 khd niing sdn xudt cdc loai enzym ngoai bao lam
phan gidi cdc phan tr gelatin thanh cdc thanh phan nhé hon hay thanh cic monomer. Cic
enzym nay thudc nhém gelatinase dugc ti€t ra bén ngoai t€ bao.

Quad trinh thuy phan gelatin qua hai giai doan nhu sau:

gelatinase

Protein+ HO —_____, polipeptide

gelatinase

Polipeptide + H2O ———— aminoacidul

Phuong phdp thie hién: D€ nhan bi€t kha ning 1am tan gelatin cda vi sinh vat, cd chat
nay dudc thém vao trong mdi trudng nudi cdy, khi chua cdy vi sinh vat, mdi trudng chita gelatin
s& & dang dong dic. Sau khi nudi cdy, vi sinh vat c6 kha niing ti€t gelatinase s& lam mdi trudng
tan chdy thanh dang 16ng. Phuong phdp ti€n hanh nhu sau: cdy dim sdu vi sinh vat vao trong
moi trudng dinh dudng chifa gelatin, 4 dng sau khi cdy & nhiét do phong cling véi mot dng
nghiém chita moi trudng, nhung khong cdy vi sinh vat vao trong khodng 14 ngay. C4 hai dng
sau khi 4 dudc cho vao trong ti lanh qua dém. Phdn tng duong tinh khi dng ddi chitng & trang
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thdi dong dic va dng c6 vi sinh vat bi tan chdy. Phdn ¢ng 4m tinh khi c& hai 6ng & trang théi
dong dic.

C6 thé cdy vi sinh vat Ién moi trudng chira gelatine trén dia d€ tich dugc cac khuin lac
riéng biét sau khi G 3 ngdy & nhiét 46 phong. Nhd 1én trén bé mit dia 5-10ml dung dich acid
trichloacetic, cdc vi sinh vat cho khuidn lac c6 quin trong rd trén mdi trudng 1a cdc vi sinh vt
lam tan chdy gelatin.

13. Thit nghi¢m methyl red (MR)

Nguyén tdc: Thit nghiém methyl red nhim xdc dinh kh3 niing cda vi sinh vat sdn xuat va
duy tri cdc san phadm acid bén trong moi trudng tir trong qué trinh 1én men glucose

Co 56 sinh hod: Thit nghiém methyl red trén ¢ s& st dung chat chi thi pH 12 methyl red
dé nhan biét lugng ion H* c6 trong moi trudng sau khi vi sinh vat I1én men glucose. Him lugng
ion H" ¢6 trong moi trudng thu thudc vao ti 1&6 CO, va Hy, hAim lugng cdc chdt nay lai tuy thudc
vao con dudng chuyén hod ctia tirng loai vi sinh vat.

D3&i véi cdc vi sinh vat dudng rudt, thdi gian nudi cAy d€ thi nghiém phin &ng MR
thudng dugc xdc dinh trong khodng 18-24 gid. Tuy nhién cdc vi sinh vat nay déu tao acid trong
moi trudng ngay tir khi ching bit déu phat tri€n. Khi kéo dai thdi gian nudi cdy cdc vi sinh vat
c6 phdn tng MR duong tinh s& tich lu§ acid trong moi trudng ngay cang nhiéu hon, do pH trong
moi trudng ngay cang giam.

D6i véi cdc vi sinh vat cho phdn 'ng MR am tinh, ngay ban diu mot lugng acid dugc
hinh thanh trong mdi trudng, nhung kéo dai thdi gian mudi ciy vi sinh vat nay ti€p tuc chuyén
hod cdc sdn phdm acid biing cic phin ng nhu decarboxyl tao nén cic sin phdm trung tinh nhu
acetoin (acetyl methylcarbinol) va k&t qua 13 1am cho pH trong moi trudng chuyén din vé phia
trung tinh.

Trong mot sd trudng hgp khac vi sinh vat cling sdn sinh acid trong moi trudng nhung céc
acid nay cho ham lugng ion H* thdp nhu acid lactic, acid acetic, acid formic ... bdi vi cdc acid
acid ndy c¢6 xu huéng chuyén vé trung tinh do hién tugng tao thanh cdc carbonate va tao thanh
cdc san phdm nhu CO; va cdc hgp chiat amonium trong mdi trudng cdc sdn phdm nay lam ting
pH trong moi trudng.

Thtt nghiém MR phu thudc ri't I6n vao thdi gian nudi cdy dé xdc dinh sy khac nhau trong
cdc con dudng chuyén hod glucose. Thir nghiém nay thudng dudc ti€n hanh trong thdi gian
khodng 2-5 ngay & 37°C.

Phitong phdp tién hanh: Nudi ciy vi sinh vat trong moi trudng glucose phosphate (MR-VP
broth) 4 trong khodng 2-5 ngdy. Thém vao vai giot thudc thit methyl red dugc pha theo ti 1€ 0,1g
trong 300ml ml cdn va cho nu6c vao dé dat thé tich 500ml. Phan tng duong tinh khi moi trudng
chguyén sang mau dé. Phan &ng Am tinh khi mdi trudng giit nguyén mau vang.

14. Thit nghiém tinh di dong trong moi truong thach mém

Nguyén tdc: Nhim xdc dinh vi sinh vat ¢6 di dong hay di dong. Vi sinh vat di dong
thudng 12 cdc vi sinh vat c6 tién mao. Tién mao thudng dudc tim thiy tai cdc vi sinh vat hinh
que. Tuy nhién c6 mot s§ vi sinh vat hinh ciu cling c6 kha ning di dong. Vi sinh vat di dong c6
thé c¢6 1 hay nhiéu tién mao c6 thé phan bd tai cdc vi tri khdc nhau trén t& bao vi sinh vat. Mot
s6 vi sinh vat c6 thé chuyén tir trang thai di dong sang trang thdi khong di dong nhung da s&
khong c6 kha ning chuyén tir trang thai khong di dong sang trang thai di dong. Thong thudng
céc vi sinh vat tir di dong thanh khong di dong 1a do mAt tién mao.

Thit nghiém tinh di dong
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Cay dam sau vi sinh vat vio trong moi trudng thach mém chita 0,5 % agar. U qua dém &
nhiét do thich hgp véi tinh di dong ciia tirng vi sinh vat. Quan sit hién tudng sau nudi cdy. N&u
vi sinh vat di dong s& lam duc mdi trudng, vi sinh phat trién lan ra khdi v&t cay. Ngudc lai vi
sinh vat khong di dong s& phat trién sinh khdi xung quanh dudng ciy, mdi trudng khong vi duc
bdi sinh khdi vi khudn.
15. Thit nghiém khit nitrate
Nguyén tdc: Nhim tht nghiém khd niing vi sinh vat khit nitrat thanh nitrite hay thanh
nitd ty do. T4t ca cdc qua trinh dién ra trong t€ bao vi sinh vat dudi sy xic tic clia enzym
nitratase.
Co 56 sinh hod: Sy khtt nitrate thanh nitrite hay nito ty do thudng dién ra trong diéu kién
ky khi. Oxy tif nitrate dudc coi nhu 12 nhan t6 nhin dién t& va proton cudi cing. Hau hét cdc vi
sinh vat hi€u khi khi¥ nitrate 12 nhitng vi sinh vat hi€u khi tuy nghi, ching chi thuc hién qué trinh
khi¥ nitrate khi sdng trong diéu kién ky khi, khong c6 sy hién dién clia oxy phan tit. Trong chudi
chuyén dién ti, nitrate d6ng vai trd nhu mot chit oxy hod.
Su khi¥ nitrate thanh nitrite: qud trinh nay dién ra nhu phan ng sau day:
NO3_ + 2e + 2H* > NOQ_ + HQO
Nitrate Nitrite
Su khi¥ cdc sdn phadm nitrate thanh oxy phan ti theo phan ng nhu sau:

NO* + 10e” + 12H* > N, + 6H,0
Nitrate Nito

San phadn cudi cling clia sy khit nay c6 thé 12 cdc chit nhu sau: nitrite (NO,’); ammonia
(NH3); nito phan t& (N;), mot hydroxylamine hay nitric oxyde (NO). Su hinh thanh cdc sén
phdm cudi cling nay phu thudc vao tirng lodi vi sinh vat. Thong thudng cdc sdn pham cudi ciing
12 khi N, do sy khtr ti€p tuc cdc sdn phadm nitrite tao thanh. Sy hinh thanh sin phdm cudi cling
con phu thudc vao diéu kién mdi trudng.

Phutong phdp thuc hién: C6 thé phat hién sy c6 mit clia nitratase trong moi trudng bing
cdc cidch nhu sau:

Cdch I: Cay vi sinh vat vao trong mdi trudng nitrate broth va G qua dém.

Cdch 2: Khuéch tén day dic vi sinh vat thit nghiém vao trong dung dich sodium nitrate
0,01mol/l trong dung dich dém phosphate pH 7,0, G 37°C trong 24 gid.

Cdch 3: Nhé vai giot dung dich sodium nitrat 1% viao moi trudng canh khuin day da
dugc nudi cdy trude d6. U & nhiét dd 37°C trong 4 gid.

Acid hod cdc dung dich thtr nghiém trén bing vai giot HCI IN, thém vao mdi thir
nghiém 0,5ml dung dich sulphanilamide 0,2% va 0,5ml N-napthylethylenediamine
hydrochloride, tit cd cdc thudc thit nay phdi dudgc bdo quén trong ti lanh. N€u ¢6 xuit hién mau
hdng 13 dau hiéu cla nitratase duong tinh. N&u khong c6 mau hdng xuit hién c6 thé c6 mot
trong hai trudng hgp nhu sau:

Khong c6 nitatase trong mdi trudng, nitrate van con dién dién. Thém vao mot lugng rat
nhd bui kém vao cdc thit nghiém d€ chuyén nitrate thanh nitite, khi d6 mau hong s& xu't hién.

Nitrate khdng con trong mdi trudng: thém bui kém vao mdi trudng vin khdng xuat hién
mau hong.

16. Thit nghiém urea
Nguyén tdc: Xdc dinh vi sinh vat ¢6 khd ning phan huy urea thinh ammonia va CO,

duéi sy xic tdc clia enzym urease do vi sinh vat ti€t ra.
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Co s& sinh hod: Urea 1a mdt hgp chd't carbamide rat d€ bi thuy gidi. Sy thuy gidi cla
urea bdi sy xdc tdc cda urease s€ gidi phong hai phan tf ammonia. Trong dung dich cdc thanh
phan sau phan Gng s& chuyén hod thuan nghich, sdn phim thu dudc sau phin ting s& dugc biéu
dién trong cin biing sau:

HoN

I
Cl =0 +2 HzO _— C02 + HQO +2 NH; <> (NH4)2CO3

HoN Amonia
Amonia carbonat

Urea

Enzym urease 12 mot enzym quan trong trong t€ bao vi sinh vat, trong mot s& vi sinh vat
day 1a enzym c4u tric, nhung trong mot s6 loai khiac diy 1a enzym cdm tng. Khi c6 cd chat
urea hién dién trong moi trudng, enzym nay dudc tdng hop va phong thich ra bén ngoai t& bio,
xtic tdc phan tng thuy gidi urea. Cdc sdn pham sau phan ng lam cho mdi trudng hod kiém va
lam chuyén mau chat chi thi pH.

Phuong phdp tién hanh: CAy vi sinh vat vao mdi trudng canh urea c6é chita chat chi thi 1a
phenol red, G § nhiét do 37°C trong khodng 12-18 gi¢. Phdn dng duong tinh khi mdi trudng
chuyén sang mau dé hdng, phdn tng Am tinh khi mdi trudng khong chuyén mau.

17. Thit nghiém Voges — Proskauer (VP)

Nguyén tdc: Phit hién khd ning vi sinh vat tao thinh mot s6 sdn phim trung tinh
acetylmethylcarbimol (acetoin) trong qud trinh 1€n men glucose.

Co s& sinh hod: Thit nghiém VP nhim muc dich phdt hién acetoin, mot sin pham trung
tinh trong qua trinh trao ddi glucose trong t&€ bao vi sinh vat. Qud trinh phan huy glucose trong
t€ bao vi sinh vit tao ra sdn pham trung gian 12 acid pyruvic, tit diy c6 thé chia vi sinh vat thinh
hai nhém theo hai cong dudng chuyén ho4 pyruvic khac nhau nhu sau: Nhém trao ddi khong tao
thanh 2,3-butanediol, vi du nhu E.coli dugc goi la nhém VP am tinh (VP-); nhém thd hai qui
trinh trao d6i nay tao thanh san ph§m trung gian la 2,3-butanediol, vi du nhu Klebsiella, dugc
goi 1a nhém VP duong (VP+). Tuy nhién thit nghiém VP nhim muc dich phdt hién acetoin
(acetylmethylcarbimol, AMC) mot tién chat clia 2,3-butanediol.

Phén t& acetoin dudc tao thanh do qud trinh khit nhém carboxyl ctia acid pyruvic, phéan
ng nhu sau:

2 Pyruvate ____  acetoin + 2CO;,

Vi acetoin 12 mdt sin pham trung gian trong budc tao thanh 2,3-butanediol nén trong
moi trudng nudi cdy tich lily mdt lugng rat it tién chit nay. D€ acetoin tich lily nhiéu, d& dang
cho viéc phdt hién, vi sinh vat phdi nudi trong diéu kién hi€u khi. Qud trinh chuyén hoa gitra
acetoin va 2,3-butanediol 12 mot qué trinh thuan nghich, c¢6 thé bi€u di€n qud trinh nay nhu sau:

Oxyhod

2,3-butanediol » acetoin

2,3-butanediol dehydrogenase

Khi

Acetoin » 2,3-butanediol
diacetyl (acetoin) reductase
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DPé& phit hién acetion trong moi trudng nudi cay 1-napthol dudc sit dung nhur mot thudc
thir phat hién trong moi trudng kiém manh dudc tao ra do KOH 40% hay NaOH 40% dudc cho
vao moi trudng thi nghiém.

Co ché phan tng nhin biét acetoin dugc bi€u dién nhu sau:

CH;
¢-0
CsH1206 > éHOH
CH,
Glucose Acetoin

Acethylmethylcarbinol, AMC

(PH (,;H 3 KOH 40% CTH 3
| o
CHOH ? C=0
CH3 CH3
o - Napthol Acetoin Diacetyl

GH3

H»
q:O + _

;

Diacetyl Guanidine trong pepton 37

NH
-R

v

T



C=0

CH3 Phitc hgp mau dd hong

Trong cdc thanh phan tham gia phdn tng d€ tao phifc chdt c6 mau dé hong cé hdp chat
guanidine, vi du arginine NH:C(NH,)-NH-(CH,);-CH(NH,)-COOH, chat nay hién dién trong
pepton dudc sit dung trong mdi trudng nudi cay.

Phuiong phdp tién hanh: CAy vi sinh vat vdo trong mdi trudng canh glucose phosphate
(MR-VP broth), i § nhiét dd 37°C trong khodng 2-5 ngay. Thém vao canh khuin sau nudi cdy
3ml dung dich 1-napthol 5% trong cdn, bS sung thém 3ml dung dich KOH hay NaOH 40%, lic
manh. Quan sit phdn Gng trong khodng 5 phiit. Phdn tng VP duong tinh khi mdi trudng chuyén
sang mau dé hay hong sdng, phdn ng VP Am tinh khi khong c6 sy chuyén mau nay.

18. Thit nghiém lén men — oxy hod ( Thii nghiém Hugh& Leifson)
Nguyén tdc: Xdc dinh vi sinh vat trao ddi carbonhydrate bing qué trinh oxyhod hay qua

trinh 1én men.

Co 56 sinh hod: Vi sinh vt sit dung carbonhydrate trong qué trinh trao d6i chit thong
qua hai qud trinh: oxy hod va 1én men. Mot s6 vi sinh vat chi c6 thé sit dung carbonhydrate
trong diéu kién hi€u khi, trong khi 6 mot s6 vi sinh vat khac c6 thé trao ddi cd chit nay trong
c4 hai diéu kién hi€u khi va ky khi. PAy dugc goi 12 vi sinh vat ky khi tuy nghi.

Lén men ld mdt quéd trinh ky khi, vi khuin 1én men 13 nhitng vi khuin ky khi tuy nghi.
Qua trinh 1én men glucose s& chia phan ti nay thanh hai dudng triose (dudng 3C). Sin phin
cudi ciing clia con dudng 1én men phu thudc vao tirng lodi vi sinh vat va phu thudc vao diéu
kién moi trudng. Tuy vay diém cot y&u clia con dudng 1én men 13 phan it glucose bi phosphoryl
hod & bu6c diu tién d€ thanh glucose-6-phoshate. Qua trinh 1én men cAn mot chit nhan dién ti
cudi cling 1a mot hgp chat hitu cd. Glucose tham giam trong qud trinh 1én men thudng dudc trao
ddi theo con dudng Embden-Meyerhof, ciing ¢6 trudng hdp trao ddi theo con dudng Entner-
Doudoroff v con dudng theo hudng trao ddi pentose.

Phosphoryl hod
1 mol glucose » Glucose — 6 - phosphate

Cdch Embden - Meyerhof
Fructose — 6 - Phosphate
Fructose 1, 6 — di phosphate
6—phosphogll‘1'conic acid 2 mol Glyceraldehyde 3 - Phosphat

2 mol acid pyruvic

Cach Pentose Shunt Cdch Entner-Doudoroff
Ribulose — 5,- Phosphate 2-keto-3-deoxy-6-phosphogluconic acid
+ COz

Glyceraldehyde 3 - Phosphat
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Acid pyruvic l
Acid pyruvic

So db cdc con duong lén men

Oxy hod 1a qud trinh chi dién ra trong diéu kién c6 oxy. Trong qud trinh nay phan ti
glucose khong bi chia thanh hai triose nhu trén, thay vao dé ching oxy hod nhém chic aldehyde
(-CHO) @€ tao thanh acid gluconic. Khdc véi qud trinh 1én men, qué trinh oxy hod khong bi
phosphoryl hod & giai doan dau clia qué trinh phan gidi glucose. Pong thdi trong qud trinh oxy
ho4 chit nhin dién t& cudi cling khong phai 13 phin ti hitu co ma c6 thé 1a cdc chit vd co nhu
oxy phan t nitrat hay sulphate. Qua trinh 1én men thudng tao mdi trudng acid cao hon trong
qud trinh oxy hod.

Glucose

Gluconic acid

2-keto - Gluconic acid
2-keto-6-phospho-Gluconic acid

2-pyruvic acid

Con duong oxyhod glucose

Phuiong phdp thuc hién: CAy dim siu vi sinh vat thit nghiém vao hai 6ng nghiém moi
trudng Hugh &Leifson c6 chira 2-5 g agar/ lit. Mot trong hai dng dugc phid 1én bé mit 1ml dau
khodng hai parafine 16ng vo tring dé ngin cin sy ti€p xic v6i oxy khong khi. U cd hai ong
trong cuing diéu kién khodng 24-48 gid.

Phidn tng 1én men khi cd hai 6ng déu bi acid hod déu & trén mit va phan siu clia mdi
trudng.

Phdn tng oxy ho4 khi dng ky khi bi acid hod, 6ng hi€u khi khong bi acid ho4 trén mit
ma chi c6 acid & phan ddy dng.

19. Thit nghiém oxydase

Nguyén tdc: thit nghiém nay nhim phat hién hé enzym oxydase ctia vi sinh vat.

Co s6 sinh hod: Thit nghiém oxydase nhim muc dich phat hién enzym oxydase, mot san
phdm ndi bao cla vi sinh vit. Phdn ng oxydase xiy ra do sy c6 mit ca hé thdng cytochrom
oxydase oxyhod cdc cytochrom dang khit b3i oxy phan tu.

TAt cd cdc vi sinh vat nhian ning lugng tif cdc ngudn vat vat chit bing co ché hd hip,
day 12 qud trinh oxy hod. Hé thong ho hap 1a mot chudi cac enzym va céc chat chiu trach nhiém
cho su van chuyén dién tif tir cic cd chdt d&€n oxy phan tif. Oxy la chit nhan proton hydro cudi
cling trong chudi hd hap @€ tao thanh nudc hay hydro peroxyde, sidn phim cudi ciing dugc hinh
thanh phu thudc vao tirng loai vi sinh vat va hé thong enzym cia chiing.
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Hé thong cytochrom thudng hién dién chi trong cdc loai vi sinh vat hiu khi hay ky khi
tuy nghi. Cdc vi sinh vat ky khi bdt budc khong c6 hé thdng nay. Cé nhiéu loai hé thdng
cytochrom oxyadse khdc nhau tuy thudc vao tirng loai vi sinh vat, mot s& loai chi c6 mot
oxydase trong khi mot sd loai khdc c6 hai hay ba oxydase. Cytochrom oxydase 1a hé enzym
cudi cing trong toan bd hé thdng cytochrom, ngodi ra cdn ¢ cdc cytochrom khdc nhu' b, ¢y,c.

Phdt hién hé thdng cytochrom oxydase nhd thudc thir p-phenylenediamin, diy 1a mot
din xuat tr hgp chat phenol amin. Cytochrom oxydase khong phén tng truc ti€p vdi thudc thi

nay ma phdi qua trung gian oxyhod cytochrom c. Qud trinh nay nhu sau:
Cytochrom oxydase

2 cytochrom ¢ khit + 2H" + 12 O, > 2 Cytochrom c oxy hod + H,O
oxy hod
2 Cytochrom ¢ oxy ho4 + thudc thit » hgp chd't c6 mau xanh

Hop chit ¢6 mau xanh nay 1a mdt indolphenol blue, day 12 mot loai thudc nhudm cé
nhan quinon.

Cdc tién hanh: Nudi cdy vi sinh vat trén mdi trudng nutrien agar qua dém, 14y mot it sinh
khdi vi sinh vat bing que cdy vong dugc lam bing nhya hay gd dit 1én gidy loc may tring,
ddnh d4u vi tri dit sinh khdi vi sinh vat. Nhd 1én vi tri ddng ddu mot giot thudc thir N,N,N’,N’-
tetramethyl-p-phenylenediamine (TMPD), quan sdt sau vai phat. Phdn G¢ng oxydase duong tinh
khi sinh kh&i vi sinh vat chuyén thanh nay xanh duong ddm. Phin ng Am tinh khi khong c6
hién tugng chuyén mau.
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Chuong 4 . )
PHUONG PHAP KHONG TRUYEN THONG

Phét hién vi sinh vit biing phuong phdp nudi cidy dugc xay dung va phat trién trong thdi
gian dai, dugc nhiéu nudc cong nhan va ching da trd thanh nhitng phuong phdp tiéu chuin. Tuy
vay nhugc di€m 16n nhat cda phuong phap nudi cdy 12 tdn nhiéu thdi gian, cho k&t qui cham,
mat nhiéu cdng stic, cong kénh va ngay cang té ra khong ddp dng dugc cdc yéu ciu phan tich
phuc vu nhu cdu thyc t& hién nay. P& khic phuc nhitng nhugc di€m trén ctia phuong phap nudi
cdy, nhiéu phuong phap nhanh va ty dong di dugc hinh thanh va phat tri€n dya trén nhiéu
nguyén tic sinh hoc va vi sinh vat hoc khac nhau. Céc phuong phdp mdi nay nhim muc dich rit
ngin thdi gian phan tich, gidm thi€u sy phic tap trong thao tic, d& dang thuc hién va c6 do
nhay va do chinh xdc cao.

Cdc phuong phap nhanh va ty dong hod trong phin tich vi sinh vat thuc phdm déu dva
trén nguyén tic cda vi sinh hoc, sinh ho4 hoc, hod 1y, mién dich hoc, sinh hoc phan t& hoc dé
phét hién va dinh lugng vi sinh vit muc tiéu hay sin phdm doc hai cia chiing trong thuc pham,
mdi trudng. TAt ci cdc yéu cau ky thuit lién quan dén viéc thu va chudn bi miu, phan tich ...
déu dugc nghién cttu cdi ti€n theo hudng ty dong hod, don gidn hod cho két qui nhanh va chinh
X4c.

1. Phuong phdp phdt quang sinh hoc ATP

Phan tir Adenosine triphosphate (ATP) c6 mit trong tit ci cdc t€ bao sdng, nén sy phat
hién ATP 12 ddu hiéu d€ nhan bi€t vat chit s6ng dang ton tai. ATP c6 thé dugc phat hién va
dinh Iugng thong qua cudng dd dnh sdng phat ra do su k&t hgp véi enzyme Luciferase. Ki thuit
nay c6 thé phat hién dugc 1pg ATP, tuong tng véi khodng 1000 t€ bao vi khuin (10"°g ATP/ t&
bao). Qua trinh phan tich chi dién ra trong vai phit va vi th€ phuong phdp nay dugc xem la
nhanh hon va thuén 1gi hon so véi phuong phap d€m khuén lac.

Viéc diing phuong phdp do ham lugng ATP d€ xac dinh 16 s6 vi sinh vat dang hién dién
da dugc bi€t d€n vao nim 1960. Tuy nhién, phuong phdp nay doi hdi nhiu sy cii ti€n trong
viéc thiét k€& thi€t bi do cudng do 4nh sing phat ra va nhitng héa chat d€ 6n dinh sy phdt sing.
Ngay nay phuong phdp nay dudc Gng dung trong 3 linh vuc: gidm st vé sinh, ki€m tra nhitng
loai chat 16ng nhu nudc rira 1am sach hé thdng, ddnh gid chat lugng vi sinh cda thyc pham. D&
ddnh gid chit lugng vi sinh clia thuc pham thi lugng ATP clia vi sinh vat phdi dugc do va diéu
nay doi hdi nhitng quy trinh tdch chi€t ATP ra khdi t€ bao vi sinh vat.

Phén @ing phét sdng sinh hoc trdi qua hai giai doan :

Mg2+
E + LH, + ATP —» E-LH, AMP +PP; (1)
—

E - LH, AMP +0O, —— Oxyluciferin + AMP + CO, + hv (2)
Phan tng phét sdng sinh hoc & dom d6m c6 thé vi€t lai nhu sau:
Mg2+
E +LH, + ATP +O, —’. Oxyluciferin + AMP + CO,; + hv +PP;
E : luciferase

LH, :luciferin
Anh sdng phdtra c6 budc s6ng 562nm, c6 mau vang.
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MaAu dugc 14y biing cdch quét nhitng vi sinh vat & trén bé mit dung cu va thiét bi, sau d6
do lugng ATP thong qua mdt loat qué trinh ly trich. Nhitng thi€t bi dugc ché tao diu tién doi héi
ngudi thyc hién quét miu trén mot vi tri (thudng 1a 10cm?), sau d6 nhing hoan toan que quét
mAiu vao trong dung dich chifa nhitng tdc nhan lam phéng thich ATP, tron véi dung dich
luciferase — luciferin va dit vao trong mot cuvette d€ doc tri s6 anh sing.

—

<

6ng do Xoay tampon treng
dung dich dém

Dung dich dém
Riit tampon ra biing

cich &n doc theo thanh
ong cho rdo nudc

= “C:l‘\—C::l

Thém chit ly trich
Nhiing que tampon l(’- ATP v tron déu

(vd triing) vao dung
dich dém
Thém hén hgp phin

lf iing phit sing va

Quet trén bé
: 1 miit cin kifm tra trén déu

Boc tri sd dnh sing

phit ra

So do cdc bude dinh lugng nhanh vi sinh vdt hién dién trén bé mdt bing
phdn iing phdt sdng

2. PHUONG PHAP ELISA (Enzyme-Linked ImmunoSorbent Assay)

Nhimng tién bo ciia khoa hoc trong nhitng nim gin diy da thic ddy su phdt trién cla céc
ky thudt chdn dodn biing huy&t thanh. Cdc phuong phdp nay té ra rit hiéu qua trong viéc chin
dodn nhanh va chinh xdc cédc vi sinh vat gdy bénh. Ngay nay phuong phdp nay con dugc phat
trién d€ xdc dinh cdc chit doc hai trong moi trudng nhu ddc t6, du lugng khdng sinh... Nguyén
tic cda phuong phap ELISA dua trén phin tng k&t hgp giita khing nguyén v6i mot khang thé
dic hiéu. Phdn ng mién dich xdy ra dugc phat hién bing cdch st dung nhitng khang thé di
dugc ddnh dau (bing chdt nhudém phat huynh quang, ddng vi phéng xa, hay enzyme).

Phuong phap ELISA la phuong phdp hdp phu mién dich lién k€t enzyme (enzyme-linked
immunosorbent assay). Nguyén tic k§ thuat ELISA 1a s dung khang thé don dong (khang thé
so cdy) phi bén ngoai nhitng gi€ng (well) nhd nhim muc dich thu giit nhitng khang nguyén
muc tiéu. Nhitng khdng nguyén thu giit dugc phat hién bing cich st dung khang thé thi hai c6
gdn v6i enzyme phdt tinh hiéu (thudng 1a horseradish peroxidase hay alkaline phosphatase).
Khi cho vao hén hgp phdn ttng mot cd chi't dic hiéu clia enzyme, phan ng x4y ra va tao ra cic
san phdm 1am ddi mau phan ¥ng. Nhu vy, ching ta c6 thé phat hién dudc sy hién dién cla
khang nguyén .

hé thu Co chat
guyén s
£
+ & 9 — ® + > —» .>—E\\_" e
Khang nguyén Khang thé man a
g g «Sandich” Phat quang

enzyme danh dau
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Nguyén tdc phdn ing ELISA - S: co chdt, E: ensyme, P: phdt quang

Qui trinh thyc hién phan tich bing ELISA c6 cdc chinh nhu sau: dic miu vao trong cdc
gi€ng c6 chira khang thé so cip, cho khing thé thi cap c6 lién k&t v6i enzym tao mau vao dé
tao sandwich, rita d€ loao bd cic khdng thé mang enzym khong tham gia phdn ng, cho co chat
tao mau vdi emzym lién k&t qua hdm hgp, do cudng d6 mau tao thanh d€ x4c dinh lugng khdng
nguyén trong mau.

Hién nay ELISA di dugc st dung rong rdi dé phan tich Salmonella, E. coli gdy bénh,
Listeria, doc t0 Staphylococus, thudc trit sdu, du lugng khdm sinh... d6i véi vi sinh vat, phuong
phdp ELISA c6 thé st dung phdt hién va dinh lugng vi sinh trong thuc phdm sau vai gid ting
sinh nhiim ting do nhay cta phudng phdp.

3. PHUONG PHAP MAU DO (Gene probes)

Vao nhitng nim 1980, c6 nhi€u nghién cttu ¥ng dung k§ thuit sinh hoc vao linh vuc thuc
phdm, dic biét 1a trong chin dodn vi sinh. Phuong phap st dung miu do (probe) trong viéc phat
hién vi sinh vat trong thyc phdm thong qua sy phat hién mot trinh ty DNA dic trung. Cdc mau
do thudng st dung RNA ribosome (rRNA) lam muc tiéu, do trong co thé s lugng ban sao
tRNA 16n, di d€ 1am ting dd nhay clia phuong phap phan tich. Nguyén tic clia phuong phép
mau do 12 lai phan ti, d6 12 bit cip giita hai trinh tv DNA tuong déng. Mot trong hai trinh tu
(thudng 1a trinh ty dich, tifc 1a trinh ty DNA cia t€ bao vi sinh vat) dugc ¢d dinh trén mot gid
th€ rin hoic trén t€ bao hay mo. Sy lai phan t¥ x4y ra khi cdc trinh tu b8 sung gip nhau do
chuyén dong nhiét va khi nhiét d mdi trudng thap hon Ty, it nhat vai do. Su lai phan ti con c6
thé x4y ra giita DNA va RNA. Qud trinh lai phan t& chiu 4nh hudng rit nhiéu bdi cic y&u td:
nong dd DNA trong moi trudng, nhiét do va thdi gian phdn Gng, kich thuSc cic trinh tu lai va
luc ion ciia moi trudng.

Mot vi du vé hé thong phdt hién bing miu do 1a thdng Gentrak (Framingham, USA).
Phuong phdp phin tich ndy sit miu do dé phdt hién Listeria trong miu bo sita vd miu moi
trudng. MAu do 1a nhitng doan oligomer DNA ddnh diu biing hod chdt phdt quang. Quy trinh
phan tich c6 thé dudc chia thanh 6 budc: 1. Pha vd t€ bao thu nhan rRNA, 2. miu do DNA thu
gilt c¢6 dudi deoxyadenylic nucleotide (dA) va mAu do phédt hién (reporter probe) chita
fluorescein isothiocyanate (F) & ddu 5’ va 3’ cda phan t, 3. Que thi dugc bao boc bdi
polydeoxythymidine (dT) dugc dat vao v6i muc dich gdn nhitng mau do vé6i v6i que thir, 4. que
thit dugc dat vao 6ng chita enzyme lién k&t véi mau do phdt hién, 5. Sau khi ri¥a loai phan
enzyme thira, que thit dudc dit vaio 6ng chifa co chi't tao mau, 6. Sau khi 4 dé€ hién mau, mau
dugc phat hién & budc séng 450 nm.
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So do quy trinh phdt hién Listeria véi mdu do phdt quang

4. PHUONG PHAP PCR (Polymerase Chain Reaction)

T4t cd cdc DNA polymerase déu can nhitng mdi chuyén biét d€ tong hdp mot mach DNA
mdi tir mach khuon. Mach khudn thuéng 1a nhitng nhitng trinh ty DNA cta gen quy dic trung
cho loai vi sinh vat muc tiéu hoic cic gen quy dinh viéc tdng hdp mdt loai ddc t& chuyén biét.
Mbi 12 nhitng doan DNA ngin, c¢6 kha ning bit cip bd sung véi mdt diu cia mach khudn va
nhd hoat dong ctia DNA polymerase doan mdi nay dudc ndi dai d€ hinh thinh mach mdi. Khi
cung cAp hai mdi chuyén biét bit cip bd sung v6i hai ddu cda mot trinh tv DNA, véi diéu kién
DNA polymerase hoat dong trong phan ttng PCR, mdt doan DNA niim giita hai mdi s& dudgc tao
nén. Nhu vay, d€ khuéch dai mot trinh ty DNA xdc dinh, ta phdi c6 nhitng thong tin t5i thi€u vé
trinh ty d6 di d€ tao cic modi bS sung chuyén biét. Cac mdi nay gdm modt mdi xudi (sens
primer) va mdt mdi ngugc (antisens primer) so vdi chiéu phién ma cla gen.

Ph4n tng PCR 132 mdt chudi nhiéu chu ky ndi ti€p nhau. Mdi chu ky gdm ba budc: bién
tinh (denaturation), lai (anealation), t5ng hgp (elongation). Phin tich sdn phém khuyé&ch dai
bing su dién di trén gel agarose. Pic trung cia phan tng khué€ch dai ddi véi tirng vi sinh vat
muc tiéu thong qua kich thudc clia sin pham khuéch dai.
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Uu diém clia phuong phap PCR:

Thdi gian cho k&t qud nhanh

C6 thé€ nhan dién nhitng vi sinh vat khé nudi cdy. Viéc nudi cdy ting sinh 13 don
gidn hon va c6 khi khong can thiét.

Héa chit cin cho phidn tng PCR sin c¢6 hon va dé ton trit hon so vé6i trudng hop
huyé&t thanh hoc. Khong cin dung cu va modi trudng chian dodn phiic tap, c6 thé thuc
hién § hién trudng.

It t6n kém v& mait nhan su. C6 thé dugde tu dong héa @& 1am gidm chi phi phat hién
cdc vi sinh vat gy bénh trong thuc pham.

Mic di vay phuong phap PCR van con mot s§ khuyé&t diém cin khic phuc:

Sy ttc ché& hoat tinh ctia Tag DNA polymerase bdi thanh phan ca miu vat. Miu thuc
phdm thudng c6 nhitng thanh phan phitc tap. Viéc chiét tich va tinh ch€ DNA tir
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thyc phdm hay moi trudng trude khi thuc hién phuong phdp PCR cho phép loai bd
nhitng hgp chat &c ché&. Tuy nhién, mot vai quy trinh phdt hién vi sinh vat gy bénh
thyc phdm bing PCR khong can tich chiét, tinh ché DNA.

- Mat dd vi sinh vat gdy bénh hién dién trong miu thyc phdm thudng thap, nén trong
da s& trudng hop cian cé budce nudi cdy 1am gidu dé€ c6 dugec mat do di d€ phat hién
biang PCR.

- Phuong phdp nay khong phan biét dugc t&€ bao sdng vé6i t€ bao chét. Do vy c6 thé
din dén trudng hgp duong tinh gid do DNA tir t&€ bao chét. Ngugc lai phuong phap
nay cho phép phat hién bao ti¥, dang tiém sinh, hay t&€ bao da chét clia cdc vi sinh
vat gdy bénh hodc gdy ngd doc.

5. MOT SO PHUONG PHAP THU NHANH KHA C
5.1. Ky thudt phdn tdch va tang mdt do

Trong qué trinh ddng nhit miu, miu thudng dugc pha loing bac 10 tao mdt thé tich 16n
nguyén liéu ban dau (250ml). Nhung c6 thé chi diing vai mililite cho nhitng budc ti€p theo trong
quy trinh phét hién. Nhu vay chiing ta c6 thé ding budc ting mat dd cdc vi sinh vat muc tiéu
trong mau dé rit ngin thdi gian va ting hiéu qua phat hién.

Mot k§ thuat phin tach dugc st dung rong rdi 12 mién dich phan tdch (Immunomagnetic
separation - IMS). V§i phudng phdp nay, giai doan phan 1ap c6 thé dugc rit ngin bing cich
thay th€ moi trudng ting sinh chon loc biing quy trinh tuong tv khdng cin nudi ciy. IMS sit
dung nhitng hat siéu thudn tir dudc bao boc bén ngoii bdi nhitng khdng thé clia vi sinh vt muc
tieu. C4c hat nay c6 chitc ning phan tidch chon loc vi sinh vat muc tiéu nay ra khdi mdt hdn hgp
quan thé&. C4c vi sinh vat muc tiéu nay c6 thé dugc phat hién biing cdc quy trinh vi sinh truyén
thong. Tinh siéu thudn tif cia cdc hat chi dudc thé hién khi chiu sy tic dong ctia mot luc tir tinh
bén ngoai tic dong.

Dynabeads® (Dynal A/S, Oslo, Norway) 12 mot sin phdm dua trén k§ thuat IMS. Quy
trinh nay st dung nhitng hat polystyren si€u thudt tir c6 dudng kinh 2,8um (Dynabeads® M-
280) va 4.5um (Dynabeads® M-450). C4 hai loai M-280 va M-450 déu c6 thé dugc bao bén
ngoai bdi 16p khang thé do ngudi dung lwa chon. Mot vi du vé chat hap thu tir tinh khdc c¢6 thé
dudgc lva chon 1a BioMag (Metachem Diagnostics Ltd, Northampton). C4c hat tif tinh oxide sit
(dudng kinh 0.5 - 1.5um) dugc bao phi bén ngoai bdi cdc nhdm amino-, carboxy- hoic thiol-.
Ngoai ra mot s6 hé thong khic con c6 khd ning tao tir tinh cho cdc t&€ bao vi sinh vat bing c4ch
cho chiing hap thu tryc ti€p nhitng hat siéu hién vi oxide sit mang tir tinh 1én bé mit t& bao
(Safarik va cong su, 1995).

5.2. Ky thuat mang loc phat huynh quang truc ti€p (Direct Epifluorscent Technique —

DEFT) va mang loc luéi ky nuéc (Hydrophobic Grid Membrane)

Co s8 ciia viéc st dung phuong phdp mang loc 12 thu nhin t&€ bao tit mot lugng 16n thé
tich dudc loc. Sau d6 c6 thé ki€m tra bing kinh hi€n vi hodc biing cich d€m khuin lac. Phuong
phdp nay thich hgp d6i véi miu c6 mat dd t& bao thap.

Mang loc c¢6 thé dugc lam bing nitrocellulose, cellulose acetate ester, nylon, polyvinyl
chloride va polyester (Sharpe, 1994). Kich thudc 16 sit dung 1a 0,45um (hodc 0,22um) dudng
kinh 13mm d&€n 150mm. Tao luc diy qua loc bing hiit chin khong hoic luc ép.Mang loc dudgc
st dung nhu mot bi€n thé clia k§ thuat truyén thdng vdi nhiéu muc dich: ting mat do vi sinh vat
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muc tiéu trong mdt thé tich 16n nhiim tin dung gi6i han phat hién; loai bd tic nhan tc ch& sy
ting trudng.

Do nhay cda k¥ thuit phat huynh quang truc ti€p (DEFT) phu thudc vao mat dd t€ bao
trudc khi nhudém dugc loc bdi mang loc. C6 thé phan biét t& bao song va t& bao chét biing cich
nhudm nhan véi fluorochrome acridine orange. Mau sic phat quang trong t&€ bao thay ddi trong
sudt cdc qué trinh ting trudng. Thudc nhudém phit mau dé véi RNA va mau xanh véi DNA.
Thong thudng thi t€ bao sdng cho mau dé da cam trong khi cdc t&€ bao chét cho mau cho mau
xanh luc. Nam 1991, phuong phap ISO-GRID® tng dung trén ddi tugng Salmonella da dugc
AOAC cong nhian 4p dung cho moi loai thyc pham (Method 991.12).

Hinh 8: H¢ théng ISO-GRID®
5.3. Ky thuat mang petri (Petrifilm)

Mbi trudng dinh dudng dang dong khd dudc c6 dinh vao cic mang mdéng goi la Petrifilm.
Khi st dung, 16p mang bdo vé bén trén dugc ning 1én va nhd vao mot 1ml dich maiu r6i day
lai. Mot dia petri nhya dugc dit 1én mang bao vé d€ tao mot khudn tron. Mdi trudng dinh
dudng sé& hd trg cho sy phdt trién clia vi sinh vat trong thdi gian 4. C6 thé d€m truc ti€p s6
khu#n lac trén Petrifilm.

Petrifilm di dugc dung d€ ki€m tra tdng s vi sinh vat hi€u khi, s§ coliform, coliform
phan, nAm méc, ndim men. Uu di€m ciia ky thuat Petrifilm 1a d& thao tic, ti€t kiém khong gian
i va bdo quin. Thdi han s dung 1du do ding mdi trudng dong kho va khong can xi ly nhiét
nhu phuong phap thong thuéng. C6 thé diing nudc cit vo trung d€ 1am uét lai moi trudng dong
khé. Sau klfm077— —— = — ' bé mit.
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Cdch sit dung h¢ thong Petrifilm ciia 3M Microbiology

5.4. Ky thuat Redigel

K§ thuat nay st dung cdc chit dinh dudng va pectin gel chifa trong mot dng nghiém. C6
thé st dung 6ng nghiém nay bat cit lic nAo ma khong can phdi dun chdy thach. Tru6c tién nhd
Iml miu vao 6ng nghiém, tron déu. Sau dé dd tit cad vio mot dia petri dic biét da dugc trang
s&n mot 16p calci. Khi chat 18ng ti€p xidc vdi calci, gel Ca-pectate s& hinh thanh va phitc chit
nay sé truong 1én nhu moi trudng thach thong thudng. Sau khi & & ché€ do thich hdp c6 thé d€m
khuén lac gidng nhu phudng phdp d€m dia thong thudng.

L
~ 1 =

Hinh 10: Thao tdc sit dung hé théng Redigen ciia 3M

5.3. Ky thuat tré khang vi sinh vat (conductance / impedance)

Vi sinh trd khdng diing d€ phdt hién truc ti€p vi sinh vit thong qua tinh ion trong sin
phdm cda qud trinh trao d6i chat hoic tryc ti€p tir su gidi phéng CO, (carbon dioxide). Nhitng
md ta chi ti€t vé k§ thuit nay dudc cong bd trong bdo cdo clia Kell & Davey (1990) va Silley &
Forsythe (1996).

Ngudi ta st dung moi trudng nudi ca’y chon loc 1am dung dich dién phan. Sy trao d6i chat
clia vi sinh vat tao ra nhitng sdn phAm mang tinh ion trong moi trudng nudi ciy (acid hitu co va
ion amonium) va vi vay lam ting tinh din dién ctia mdi trudng. Sy thay ddi vé dién din dugc
ghi nhan béi cdc thi€t bi do phdn 4nh sy hién dién cda vi sinh vat trong moi trudng nudi cay.
Phuong phadp nay khong thé 4p dung cho nhitng mdi trudng c6 lyc ion cao, nhu mdi trudng chon
loc Listeria 16ng, vi trong mdi trudng nay, ngay tif ban dau, gid tri dién din di nim ngoai gidi
han do cida thiét bi.

K§ thuat gidm sat truc ti€p do din phiic tap hon do lién quan d&€n cAu KOH (potassium
hydroxide). KOH dugc ¢d dinh trong moi trudng (agar) va tao thanh cau ndi din dién giita hai
diu dién cyc. Cau ndi nay va mau phan tich dugc ngin cdch v6i nhau bing mot khodng khong
gian nhit dinh. Khi qud trinh phat trién, vi sinh vat sinh ra CO, va khi nidy 1am phin rd ciu ndi
KOH. K&t qui clia hién tugng nay 13 1am gidm tinh din dién va sy thay d8i nay c6 thé quan sit
dugc biing thiét bi gidm sat. Thdi gian tinh din thay ddi dudc goi 1a thdi gian phat hién.

Thong thudng thi cdc thiét bi gidm st bing tré khdng déu cé nhitng chuong trinh ty dong
xdc dinh sy hién dién ctia vi sinh vat khi do dan vugt qua mot gid tri quy udc. Gidi han phat
hién clia phuong phdp ndy 1a mot t€ bao song. Bdi theo 1y thuy&t, tf mot t€ bao nay s& sinh ra
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nhiéu t€ bao khic va dugc phdt hién do lam thay ddi do din. Hién nay da c6 nhiéu thi€t bi
gidm sit sy thay ddi dién din trén thi trudng nhu Bactometer 123 (Bactomatic Ltd.), Malthus
2000 (Malthus Instruments Ltd) va ky thudt RABIT (Rapid Automated Bacterial Impedance
Technique, Don Whitley Scientific Ltd). Nhitng phuong phdp trd khdng vi sinh vat hau nhu @ng
dung rit sém trong cong nghiép thuc phadm va cong nghiép sira.

Phuong phip nay 4p dung trong nhiéu trudng hdp tuong quan véi phuong phdp d€m khuin
lac (& nhiéu loai sdn phadm); gidm gdnh ning vé thdi gian phat hién. Tuy nhién né yéu cin diéu
kién moi trudng chudn, 8n dinh; cdc thi€t bi va mdi trudng dic biét.

5.4. Ky thuat dinh lugng bing do vi lugng calorie (Microcalorimetry)

Phuong phdp nay st dung nhitng thi€t bi rat nhay d€ do nhiét lugng rat nhd sinh ra trong
qué trinh trao d8i chdt cda vi sinh vat. Qua d6 c6 thé dinh lugng cd thé trong miu bing cich do
lugng nhiét tao ra hodc xdc dinh thdi gian lugng nhiét sinh ra dé€n ngudng do. Phuong phdp nay
con dung d€ dinh danh vi sinh vat biing cdch do nhiét lugng tao ra cia vi sinh vat d6 trén nhitng
nén cd chit khic nhau.

5.5. K§ thuat dinh lugng vi sinh vat biing do mifc phong xa (Radiometry)

Ngudi ta s& dung cd chi't ¢6 carbon 14 ddnh ddu ddng vi phéng xa (C'* labelled) trong moi
trudng nudi cAy vi sinh vat. Trong qud trinh trao ddi chat, vi sinh vat gidi phéng ra CO, c¢6 chira
c'. Ngudi ta c6 thé dinh Iugng vi sinh vat dya vao lugng c gidi phéng hoidc dua thdi gian cAn
thi€'t d€ luong C'* dat d&n ngudng phat hién. Hé thong phét hién ddng vi phéng xa nay rit nhay
nhung do tinh doc hai nén khong dugc ua diing trong cong nghiép thuc pham.
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Bang 1. Mot s& bd kit sinh hoa va hé thdng ty déng nhan dang vi khudn giy bénh trong thy'c phdm

PHU LUC

dugc ban trén thi trudng

Hé thong phan | Pic diém Nha san xuat Poi tugng vi sinh vat
tich phéan tich

API® Sinh hoa bioMerieux Enterobacteriaceae, Listeria,
Staphylococcus, Campylobacter,
khong 1€n 1én, ky khi

Cobas IDA Sinh hod Hoffmann LaRoche | Enterobacteriaceae

Micro-ID" Sinh hod REMEL Enterobacteriaceae, Listeria

Enterotubell Sinh hod Roche Enterobacteriaceae

Spectrum 10 Sinh hod Austin Biological Enterobacteriaceae

RapID Sinh hod Innovative Diag. Enterobacteriaceae

BBL Crystal Sinh hod Becton Dickinson Enterobacteriaceae,
Vibrionaceae, khong 1€n men,
ky khi

Minitek Sinh hoa Becton Dickinson Enterobacteriaceae

Microbact Sinh hoa Microgen Enterobacteriaceae, Gram am,
khdéng 1én men, Listeria

Vitek® Sinh ho4? bioMerieux Enterobacteriaceae, Gram am,
Gram duong

Microlog Oxy h6éa C* | Biolog Enterobacteriaceae, Gram am,
Gram duong

MISP Acid béo? Microbial-ID Enterobacteriaceae, Listeria,
Bacillus, Staphylococcus,
Campylobacter

Sinh ho4? MicroScan Enterobacteriaceae, Listeria,

Bacillus, Staphylococcus,
Campylobacter

Replianalyzer Sinh ho4* Oxoid Enterobacteriaceae, Listeria,
Bacillus, Staphylococcus,
Campylobacter

Riboprinter Acid nucleic® | Qualicon Salmonella, Staphylococcus,
Listeria, Escherichia coli

Cobas Micro-ID | Sinh hoa® Becton Dickinson Enterobacteriaceae, Gram am,
khoéng 1&€n men

Malthus® b6 dan® Malthus Salmonella, Listeria,
Campylobacter, E. coli,
Pseudomonas, coliforms

Bactometer TrG khang® bioMerieux Salmonella

* Feng, P., App.l., FDA Bacteriological Analytical Manual, 8A ed.

“ Hé thong ty dong

® Hé thong dugc AOAC chinh thiic chdp nhan.
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Bing 2. Mgt so b kit thuong mai dua trén ky thuat phan tich nucleic acid dung trong phat hién vi
khuén giy bénh trong thyc phim

Doi tugng vi sinh vat Tén thuong mai Phuong phap Nha san xuit
phén tich
Clostridium botulinum Probelia PCR BioControl
Campylobacter AccuProbe probe GEN-PROBE
GENE-TRAK probe GENE-TRAK
Escherichia coli GENE-TRAK probe GENE-TRAK
E. coli O157:H7 BAX PCR* Qualicon
Probelia PCR BioControl
Listeria GENE-TRAK® probe GENE-TRAK
AccuProbe probe GEN-PROBE
BAX PCR Qualicon
Probelia PCR BioControl
Salmonella GENE-TRAK® probe GENE-TRAK
BAX PCR Qualicon
BIND" phage BioControl
Probelia PCR BioControl
Staphylococcus aureus AccuProbe probe GEN-PROBE
GENE-TRAK probe GENE-TRAK
Yersinia enterocolitica GENE-TRAK probe GENE-TRAK

* Ngudn trich din: Feng, P.,
* Polymerase chain reaction

App.I, FDA Bacteriological Analytical Manual, 8A ed.

® Bacterial Ice Nucleation Diagnostics

¢ Hé thdng dugc AOAC chinh thitc chdp nhan

49




Bang 3. Mot s& bd kit thuong mai dya trén ki thuat phan tich khiang thé dung trong phat hién tac

nhéin giy bénh va doc té trong thyc phim

Vi sinh vat/ Poc t6 | Tén thuong mai Kiéu phén tich® Nha sdn xuit
Bacillus cereus TECRA ELISA TECRA
diarrhoeal toxin BCET RPLA Unipath
Campylobacter Campyslide LA Becton Dickinson
Meritec-campy LA Meridian
MicroScreen LA Mercia
VIDAS ELFA" bioMerieux
EiaFOSS ELISA® Foss
TECRA ELISA TECRA
Clostridium ELCA ELISA Elcatech
botulinum toxin
C. perfringens PET RPLA Unipath
enterotoxin
Escherichia coli
EHEC© 0157:H7 | RIM LA REMEL
E. coli 0157 LA Unipath
Prolex LA PRO-LAB
Ecolex O157 LA Orion Diagnostica
Wellcolex O157 LA Murex
E. coli 0157 LA TechLab
0157&H7 sera Difco
PetrifilmHEC Ab-blot 3M
EZ COLI Tube-EIA Difco
Dynabeads Ab-beads Dynal
EHEC-TEK ELISA Organon-Teknika
Assurance® ELISA BioControl
HECO157 ELISA 3M Canada
TECRA ELISA TECRA
E. coli 0157 ELISA LMD Lab
Premier O157 ELISA Meridian
E. coli O157:H7 ELISA Binax
E. coli Rapitest ELISA Microgen
Transia card ELISA Transia
E. coli O157 EIA/capture TECRA
VIP® Ab-ppt BioControl
Reveal Ab-ppt Neogen
Quix Rapid O157 Ab-ppt Universal
HealthWatch
ImmunoCardSTAT | Ab-ppt Meridian
VIDAS ELFA® bioMerieux
EiaFOSS ELISA® Foss
Shiga toxin (Stx) VEROTEST ELISA MicroCarb
Premier EHEC ELISA Meridian
Verotox-F RPLA Denka Seiken

ETEC ¢
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Labile toxin (LT) VET-RPLA RPLA Oxoid
Stabile toxin (ST) E. coli ST ELISA Oxoid
Listeria Microscreen LA Microgen
Listeria Latex LA Microgen
Listeria-TEK® ELISA Organon Teknika
TECRA® ELISA TECRA
Assurance® ELISA BioControl
Transia Listeria ELISA Transia
Pathalert ELISA Merck
Listertest Ab-beads VICAM
Dynabeads Ab-beads Dynal
VIP® Ab-ppt BioControl
Clearview Ab-ppt Unipath
RAPIDTEST Ab-ppt Unipath
VIDAS® ELFA" bioMerieux
EiaFOSS ELISA® Foss
UNIQUE Capture-EIA TECRA
Salmonella Bactigen LA Wampole Labs
Spectate LA Rhone-Poulenc
Microscreen LA Mercia
Wellcolex LA Laboratoire
Wellcome
Serobact LA REMEL
RAPIDTEST LA Unipath
Dynabeads Ab-beads Dynal
Screen Ab-beads VICAM
CHECKPOINT Ab-blot KPL
1-2 Test® diffusion BioControl
SalmonellaTEK® ELISA Organon Teknika
TECRA® ELISA TECRA
EQUATE ELISA Binax
BacTrace ELISA KPL
LOCATE ELISA Rhone-Poulenc
Assurance® ELISA BioControl
Salmonella ELISA GEM Biomedical
Transia ELISA Transia
Bioline ELISA Bioline
VIDAS® ELFA" bioMerieux
OPUS ELISA® TECRA
PATH-STIK Ab-ppt LUMAC
Reveal Ab-ppt Neogen
Clearview Ab-ppt Unipath
UNIQUE® Capture-EIA TECRA
Shigella Bactigen LA Wampole Labs
Wellcolex Laboratoire
Wellcome
Staphylococcus Staphyloslide LA Becton Dickinson
aureus AureusTest® LA Trisum
Staph Latex LA Difco
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S. aureus VIA ELISA TECRA
enterotoxin SET-EIA ELISA Toxin Technology
SET-RPLA RPLA Unipath
TECRA® ELISA TECRA
Transia SE ELISA Transia
RIDASCREEN ELISA R-Biopharm
VIDAS ELFA® bioMerieux
OPUS ELISA® TECRA
Vibrio cholera choleraSMART Ab-ppt New Horizon
bengal S MART Ab-ppt New Horizon
choleraScreen Agglutination New Horizon
bengalScreen Agglutination New Horizon
enterotoxin VET-RPLA" RPLA Unipath

* Nguon trich din: Feng, P., App.I, FDA Bacteriological Analytical Manual, 8A ed.

* Chit vi€t tit: ELISA, enzyme linked immunosorbent assay; ELFA, enzyme linked
fluorescent assay; RPLA, reverse passive latex agglutination; LA, latex agglutination; Ab-
ppt, immunoprecipitation.

® ELISA ty dong

¢ EHEC - Enterohemorrhagic E. coli; ETEC - enterotoxigenic E. coli

d Ciing phit hién doc td dudng rudt LT cda E. coli (E. coli LT enterotoxin)

¢ Hé thong dugc AOAC chinh thiic chap nhan

#% Chd y: MOt s& san phdm trén chi dic hiéu phat hién ching O157 nhung khong hoan
toan thudc serotype H7 (nhitng ching O157 khong phdi H7 thudng khong tao doc to,
Shiga toxin, nén thudng khong giy bénh cho ngudi). Mot s6 khang thé 0157 c6 thé phian
tng chéo vd&i Citrobater, E. hermanii va nhitng vi sinh vat dudng rudt khéc.
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