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TOM TAT

DOAN NGOQC TUAN, Pai hoc Nong Lam TP. H6 Chi Minh. Thang 8/2006.
“KHAO SAT TINH HINH NHIEM E. coli VA Coliforms TRONG NUGC UONG,
NUGC CO GAS, NUGC CO CON TREN BIA BAN QUAN THU bUC”.
Gio vién huéng dan:
Th.S NGUYEN TIEN DUNG

Ngay nay, khi cudc séng con ngudi ngay cang duoc nang cao thi diéu ma ho
quan tam 1a vé sinh dn udng. Hang ndm cé hang trim ca ngd doc thyc pham phai nhap
vién, gdy hau qua nghiém trong dén sirc khoé ctia cong dong. Piéu nay khong chi phd
bién & Viét Nam ma ngay ca cac nudc khac trén thé gidi ciing vay. Mot trong nhiing
nguyén nhan gay ra tinh trang nay 1a sy hién dién qua muc cho phép cac vi sinh vat
gay hai trong thuyc pham. Dé c6 cac bién phap phong tranh, ngin chin va lam giam bot
s6 ca ngd doc thuc pham. Ching t6i tién hanh khao sat sy hién dién cua Coliforms va
E. coli trong céc loai nudc udng dang luu hanh trén thi truong. Muc tiéu 1a xac dinh va
danh gia gii han dinh luong va mat d6 nhiém Coliforms va E. coli trong cac loai nudc
ubng.

Nhiing két qua dat duoc:

e (o6 su khac biét gitra gidgi han dinh lugng cua Coliforms va E. coli trong cac
nhom nudc udng, nudc ngot ¢ gas va nudc cd con. Pong thoi ciing xac dinh
duogc gii han dinh lwong trong timg loai nudc udng nay.

e Trong 45 mau khao sat, thi ty 1& nhiém Coliforms va E. coli vuot qua chi tiéu
cho phép trong cac mau nudc khong dong chai 1a 100%, cac mau nudc dong
chai 1a 0%.

e C06 sy khac biét rat 16n vé mat do 6 nhiém Coliforms va E. coli trong cac loai
nude giai khac dong chai va khong dong chai. Ngoai ra cling cho thay khong c6

su khac bi¢t gitra cac loai nudce trong cung mot nhom.
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Phan 1. MO DAU

1.1. Pit véan dé

Kiém soat chét luong vé sinh va an toan thuc phim ludn 1a méi quan tim cia
moi xa hoi, moi thoi dai, dic biét 1a hién nay, khi chat luong cudc séng clia con nguoi
ngay cang cao, chit lvgng moi truong sinh quyén ngay cang thap, nghia 14 hiém hoa tir
céc tac nhan 1y, hoa va nhat 1a sinh hoc tir méi truong vao thyc pham dang tré nén
ngay mot 16n hon. Trong xu thé hoi nhap hién nay, cac xi nghiép ché bién thuc pham
néu mudn san phém cua minh du suc canh tranh khong chi trén thi truong ndi dia ma
ca trén cac thi truong nhap khau 16n véi yéu cau vé sinh ngay cang mot khic khe. Do
vay budc cac nha san xuat phai ¢ nhiing quy trinh kiém tra vé sinh that khiac khe dé
dat dwoc céc tiéu chuan quéc té, mot trong nhiing chi tiéu ma ho phai quan dén do 1a
s6 luong Coliforms va E. coli trong céc loai san pham ciia minh.

E. coli va Coliforms 1a nhinh vi khuan phd bién trong duong tiéu hoa cua con
nguoi va dong vat. Hau hét chung ton tai mot cach ty nhién va khong giy hai cho con
nguoi. Tuy nhién, trong mot sd trudng hop, nhat 1a khi sinh 1y co thé thay doi,
stress....thi mot s6 dong E. coli mang gen giy ddc co thé gdy bénh trén ngudi va mot
s6 loai dong vat. Coliforms 1a mot chi tiéu thong dung duoc dung dé danh gia murc an
toan v€ sinh trong thuc phém. Su hién dién mét sb luong nhat dinh Coliforms va
E. coli trong thuc pham 13 dénh gia thuc phdm d6 khong an toan cho nguoi sir dung.

Nham muc dich danh gid muc dJ an toan v¢ sinh cua mot s6 loai thuc phém
udng trén thi truong, dudi sy dong ¥ cia B6 Mon Coéng Nghé Sinh Hoc, Trudong Dai
Hoc Nong Lam va dudi su hudng din ciia Th.s Nguyén Tién Diing, ching t6i tién
hanh thuc hién dé tai: “KHAO SAT TINH HINH NHIEM E. coli VA Coliforms
TRONG NUGC UONG, NUGC CO GAS, NUOC CO CON TREN PIA BAN
QUAN THU pUC”.

1.2. Muc dich

Khao sat ti 18 nhidm Coliforms va E. coli trong nudc udng, nude giai khat co
gas, nudc udng c6 con dang luu hanh trén dia ban Thanh phd HO Chi Minh. Pé tai
cling nham gép phan danh gia tinh hinh an toan vé sinh ciia nhiing loai nudc udng

dang luu hanh trén thi trudng dé cac co quan chirc ning co co sé danh gia hién trang



an toan vé sinh thuc pham trén cac thanh phd 16n nhu TP HCM.
1.3. Noi dung thue hién
1.3.1. Khao sat giéi han dinh hrong Coliforms va E. coli trong nuéc bang
phwong phap MPN theo ti¢u chuin Viét Nam (TCVN).
- Xac dinh gioi han dinh luong Coliforms va E. coli trong nudc udng.
- Xac dinh gioi han dinh lugng Coliforms va E. coli trong nude ngot co gas.
- Xac dinh giodi han dinh lugng Coliforms va E. coli trong nude udng ¢ con.
1.3.2. Khao sat mat d¢ Coliforms va E. coli trong cac loai nwéc giai khat

Mat do Coliforms va E. coli trong nuéc ubng déng chai.

Mat d6 Coliforms va E. coli trong nudc udng da.

Mat do Coliforms va E. coli trong nudc ngot co gas.

Mat do Coliforms va E. coli trong nudc udng co con.

1.3.3. Panh gia tinh hinh nhiém bAn trong cac loai nwéc giai khat



Phan 2. TONG QUAN TAI LIEU

2.1. H¢ vi sinh vat trong nuéc

Phén 16n vi sinh vat xAm nhap vao nudc 1a tir dat trong thoi gian mua hodc tir
bui trong khéng khi roi xudng. Ngoai ra nudc con nhiém ban do cac chat thai cong
nghiép, ché bién néng pham, chét thai sinh hoat cing phén gia sic va tir ngudn nude
tudi tiéu nong nghiép.

S6 lwong va s6 loai vi sinh trong nude phy thude vao nhiéu yéu té, nhét 1a sb
lwong chit hitu co trong nude, cic hoa chét doc, tia tir ngoai, pH mdi trudng, nhimng
yéu t c6 tinh chat quyét dinh dén su ting khdi lugng vi sinh vét nhu cac chit dinh
dudng. Nudc cang ban, cang nhiéu chat hitu co, sy phat trién cua vi sinh vat trong
nudc cang nhanh. Trong nudc co nhiéu loai vi sinh vat: vi khuan, nAm men, xoan thé,
nhung chu yéu van 13 vi khuan. Néi chung trong nudc sd vi khuan khong bao tir chiém
vu thé gan 87%.

Nudc song ludn thay doi theo dong chay. Vi thé, hé vi sinh vat va s6 lugng vi
sinh vat ludn thay d6i. O viing gan thanh phd nuéc séng c6 s6 lugng vi khuan 16n, con
& xa thanh phd thi s6 luong cta chung giam nhanh. Trong nudc song chiy qua ving
dan cu dong duc hodc cac xi nghiép thi co hang trim dén hang triéu vi khuan trong 1
cm®,

Nudc bién c6 sb lugng vi sinh vat nho hon nudc ao hd va nuée song. S6 vi
khuan ¢ gin bo thuong nhiéu hon & xa bd. Mic di nong do mudi trong nude bién kha
cao nhung sd vi khuan ciing khong phai it. Thudng trong 1 lit nudc bién thay doi tir 35
dén vai nghin vi khuan.

Nudc mua, tuyét va bang co rat it vi khuan. S6 luong vi sinh vat thay ddi tuy
theo mua tuyét roi trén cac ving khac nhau cia trai dat.

Nudc mach, nudc ngém 6 s luong vi sinh vat tuong ddi it. Boi vi da thAm
qua dat 1am mang loc rét tot, nén hau hét vi khuan bi gilr lai qua mang loc thién nhién
do. Thanh ph?m hé vi sinh vat cia nudc ngém phu thudc vao chinh d¢ sau cua 16p
nude dudi do sau ting dat.

S6 lugng vi khuan trong nuéce phu thude truc tiép vao ngudn nudc cung cap.

Néu lay tir ngudén nude ngam thi rat it vi khuan, néu lay nude tr nguén nudc song,



hd...thi di qua hé théng loc ciing con sot lai mot sé vi khuan dang ké.

Khi ding nudc dé san xuit nudc udng va san xuat thuc pham néu trong 1ml
nude chira sé vi khuan nhé hon 100 1a nuée tdt, 100 — 500 vi khuan dung tam duoc,
trén 500 vi khudn thi hoan toan khong dung dugc [4].

Céc chi tiéu danh gia ngudn nudc

- Chi tiéu vé cam quan: mau sic, mui vi, trang thai.
- Chi ti€u ly hoa.
- Chi tiéu vi sinh vat va cac chi tiéu dac thu khac.
Céc tac nhan gy 6 nhiém ngudn nudc
- Tac nhan sinh hoc:vi sinh vat
- Téc nhan hoa hoc: kim loai ning, chat phu gia ngoai danh muc cho phép
ctia BO Y té hoic trong danh muc nhung sir dung qua gidi han qui dinh.
- Tac nhén vat Iy: thuy sinh, cac tap chat
2.2. Cac chi tiéu vi sinh vat trong nuéc
2.2.1. Nuée dung cho muc dich sinh hoat, san xuét

Theo TCVN 5942 — 1995 qui dinh hai muc sau:

- Loai A dung lam nguén c4p nudc sinh hoat nhung phai qua qua trinh xtr
1y, gi6i han téi da s6 Coliform cho phép 1a 5000 MPN/100ml [3].

- Loai B dung cho cac muc dich khac, gi6i han t6i da sb Coliform cho
phép 1a 10 000 MPN/100ml [3].

DPdi voi nude ngém, tiéu chuén chat lugng vé vi sinh vat theo TCVN 5944 —
1995 dugc quy dinh la Coliform khong qua 3 MPN/100ml, khong cho phép cé
Coliform phan.



2.2.2. Nuéc udng
Theo TCVN 6096 — 1995, TCVN 5042 — 1994 quy dinh vé vi sinh vat ctia cac
dang nudc nay nhu sau [3]:

e Nudc udng dong chai

Chi tiéu Mirc tbi da cho phép

Coliform (MPN/100ml) 0
Coliform phan (MPN/100ml) 0
E. coli (CFU/100ml) 0
Clostridium khtr sulphate 0
(CFU/100ml)

Streptococci phan (CFU/100ml) 0

e Nudc giai khat khong con

. Murc toi da cho phép
Chi tiéu - -
Khéng dong chai Dong chai

Téng vi sinh vat hiéu khi 5 x 10° 10?
(CFU/mI)
E. coli (CFU/100ml) 3 0
Clostridium 0 0
perfringens(CFU/100ml)
Leuconostoc 0 0
N4m men — nAim méc, 10° 0
(CFU/mI)

Staphylococcus aureus 0 0




e Nudc giai khat c6 con

Chi tis MI']'TC t6i da cho phép |
Khong dong chai Dong chai

Téng vi sinh vat hiéu khi 10° 10°
(CFU/mI)
E. coli (CFU/100ml) 0 0
Clostridium perfringens 0 0
(CFU/100ml)
Vi khuan gay duc (quan 0 0
sat bang mit )
N4am men — nAm mdc, 10? 0
(CFU/mI)
S. aureus / vi khuan gy 0 0

bénh duong rudt

Ngoai ra, theo TCVN 5943 — 1995 quy dinh nuéc bién ven bd ding cho bai

tam, nudi thuy san c6 Coliform khong qua 1000MPN/100ml [3].
2.3. So lwge vé Coliforms

Coliforms duoc xem 1a nhitng vi sinh vat chi thi an toan vé sinh, boi vi sb
lugng cua ching hién dién trong mau chi thi kha nang c6 sy hi¢n di¢n cua cac vi sinh
vat gay bénh khéc trong thuc phdm. Cac nha nghién ctru cho rang sé luong Coliforms
trong thuc pham cang cao thi kha ning hién dién cac vi sinh vat gy bénh khac ciing
rat 16n. Tuy vy méi lién hé gitra sb lwong vi sinh vat chi thi va vi sinh vt gay bénh
con dang dugc tranh cai vé co sé khoa hoc, cho dén nay mdi lién hé nay van khong
duogc sy thong nhit trong cac hoi ddng khoa hoc [2].

Coliforms 12 nhém nhiing tryc khuan duong rudt gram am khong sinh bao tir,
hiéu khi hodc ky khi tuy nghi, c6 kha ning sinh acid, sinh hoi do 1én men lactose &
37°C trong vong 24 gio [6, 7].

Coliforms chiu nhiét 1a nhitng Coliforms c6 kha nang 1én men lactose sinh hoi

trong khoang 24 gid khi dugc u ¢ 44°C trong moi trudng canh EC. Coliforms phan



(Faecal Coliforms hay E. coli gia dinh) la Coliforms chiu nhiét c6 kha nang sinh
indole khi dugc u khoang 24 git & 44,5°C trong canh Trypton. Coliforms phan la mot
thanh phan cta hé vi sinh vat duong rudt & ngudi va cac dong vat mau néng khac va
duogc st dung dé chi thi mic do vé sinh trong qua trinh ché bién, bao quan, van
chuyén, thuc pham, nudc udng ciing nhu dé chi thi sy 6 nhiém phéan trong miu moi
truong. Trén thuc té kiém nghiém Coliforms phin dugc quan tim nhiéu hon, dic biét
la E. coli 1a loai dugc quan tam nhiéu nhét vé vé sinh an toan thuc phém.

Nhom Coliforms gom 4 gibng d6 1a Escherichia v6i mot loai duy nhat 1a
E .coli, Citrobacter, Klebsiella, Enterobacte (gdm 2 loai E. aerobacter va E. cloacae).
Tinh chat sinh hoa dic trung cia nhom nay duoc thé hién qua cac thir nghiém IMViC
[6, 7].

Bang 2.1 Biéu hién sinh hoa cac gidng ciia Coliforms

Phan ung Indol Methyl Red  Voges Proskauer Citrat
Escherichia +(-) + - -
Citrobacter -(+) + - +
Klebsiella -(+) - + +
Enterobacter -(+) - + +

Ghi chii: + phdn img dwong tinh, - phan iing dm tinh, +(-): da sé6 la phan g dwong tinh
va -(+): da s6 la phan g dm tinh.

Coliforms phat trién tot trén nhidu loai méi truong, nhiéu loai thuc phém. Co
nhiing nghién ctru cho thdy chung c6 thé phat trién & nhiét d6 thip dén — 2°C va cao
dén 50°C. Trong thuc phidm ching phat trién yéu va rat chaim & 5°C tuy cling co tai
liéu ghi nhan sy phat trién cia ching & 3 — 6°C [7].

Ngudng pH dé Coliforms c6 thé phat trién 1a 4,4 — 9 E. coli ¢ thé phat trién
trén moi truong ti thiéu chi chira mdt ngudn carbon hitu co duy nhét (chang han
glucose) va mot ngudn nito duy nhit nhu (NH,),SO, cung vai loai khoang khac.

Chung phat trién tot trén moi trudng thach thudng, cho nhing khuén lac thy
duoc sau 12 — 16 gio & 37°C, phat trién tot & rat nhiéu loai thuc phdm trong diéu kién
thich hop.

Coliforms gom 2 nhém:

- Coliforms c6 ngudn gdc tir phan phat trién nhanh, khoang 16 gid, trong



mdi trudng dinh dudng & 44°C, khéng moc & 4°C trong 30 ngay. La loai vi khuén wa
nhiét, nhiét do thich hop nhét 1a 41°C.

- Coliforms khong c6 ngudn goc tir phan, chung c6 ngudn gdc thuy sinh
hay tir ¢at, moc nhanh ¢ 4°C trong 3 — 4 ngay va 10°C trong 1 ngay. Khong moc &
41°C, & 44°C tic ché hoan toan su phat trién cua tat ca cac Coliforms khong c6 ngudn
gbc tir phan.

2.4. So hrge vé E. coli
2.4.1. Pai cuwong
Vi khuan Escherichia coli (E. coli) thudc [11]:
Lép: Schgzomycetes
B6: Eubacteriales
Ho: Enterobacteriaceae
Tdc 1: Escherichiae
Gidng: Escherichia
Loai: Escherichia coli
Escherichia coli con c6 tén 1a Bacteriam coli Commue dugc 6ng Escherich

phat hién nam 1885 trong trudng hop ti€u chay & tré em [16].

Hinh 2.1 Vi khuén Escherichia coli [19]



Theo P. J. Quinn va cs (1994), E. coli c6 nhiéu trong rudt ctia dong vat an thit,
an tap hon 12 dong vat an c6, sdng vai tudn dén vai thang trong bui, phan, nudc, ngoai
tu nhién. Hau hét ching khong gy hai cho nguoi va dong vat, giup 6n dinh sinh 1y
duong rudt. Tuy nhién cho dén nay di phat hién duoc 5 dong c6 kha ning gay hai cho
nguoi va dong vat 1a [8]:

- EAEC (Enteroaggregative E. coli), E. coli két tip & rudt.
- EHEC (Enterohemorrhagic E. coli), E. coli gy xuét huyét & rudt.
- EPEC (Enteropathogenic E. coli), E. coli gay bénh duong rudt.
- ETEC (Enterotoxigenic E. coli), E. coli sinh ddc t rudt.
- EIEC (Enteroinvasive E. coli), E. coli xdm lan niém mac rudt.
2.4.2. Tinh chét vi sinh hoc
E. coli 1a tryc khuan hinh gdy ngin, gram 4m bat mau hong, kich thudc dai
hay ngan tuy thudc vao mdi truong nudi cay trung binh 2 — 3pm x 0,5um, hai dau tron,
¢6 16ng quanh té bao, dung riéng 1¢, doi khi xép thanh chudi ngan, di dong khong hinh
thanh nha bao. Trong bénh pham c6 khi bat mau ludng cuc hai dau.
2.4.3. Pic diém nudi cay
E. coli I vi khuan hiéu khi hay ky khi tuy nghi, nhiét do phat trién thich hop
la 37°C, pH = 7,4. Moc tot trén méi trudong dinh dudng théng thuong chiu dugce nhiét
do bién thién tir 4 — 45°C.
- MBbi truong thach dinh dudng tao khuan lac tron wdt, mau tring duc hoi
16i dé 1au c6 dang kho ria hoi nhan.
- Trén thach mau c6 ching dung huyét o hoic p.
- Trén thach gelatin khong tan chay.
- Moi truong canh dinh dudng: 1am duc déu méi truong, sau ling xudng

day, c6 mau tro nhat d6i khi c6 mau xam, c6 mui tring thoi.

Trén moi trudng chuyén biét.
Moi truong Eosin mythylen blue (EMB) tao khuan lac tim anh kim.
Moi trudng MacConkey (MCK) tao khom dé hong.

Moi truong Kligler iron agar (KIA) lén men dudng glucose va lactose
(vang / vang), sinh gas, khong sinh H,S.
- M6i truong Brilliant green agar (BGA) tao khuan lac xanh 14 ma [11,13].
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2.4.4. Dac tinh sinh hoa

E. coli I1én men sinh hoi duong glucose, manitol, lactose, galactose nhung
khong sinh hoi duong maltose, arabinose. E. coli khong 1én men dextrin, glycogen,
inositol, salisin, it khi 1én men inulin, pectin.

E. coli khong sinh H,S, khong tan chay gellatin, khong phan hiy dam, hoan
nguyén Nitrate thanh Nitrite [17].

Pé phan biét E. coli véi vi khuan duong rudt khac, nguoi ta thuong st dung
thir nghiém IMViC. E. coli cho két qua IMViC la: + + - - hay - + - - [14].

2.4.5. Sirc dé khang

E. coli bi diét & 55°C trong 1 gid, 60°C trong 15 - 30 phit, cac chat sat tring
nhu acid phenic, formol c6 thé bi diét trong 5 phut. Pé khang véi sy siy kho, 95%
E. coli bi diét ¢ nhiét do dong lanh trong 2 gio.

2.4.6. Khang nguyén

Vi khuan duong rudt E. coli ¢6 cdu truc khang nguyén phire tap. Dya vao tinh
chat khang nguyén, ngudi ta phan chia cac vi khuan cing loai thanh céc tuyp huyét
thanh (serotype) khac nhau [1].

Khang nguyén O (somatic antigen) 1a khang nguyén chiu nhiét, khong bi huy
khi dun néng 100°C trong 2 gid, khang con khong bi hity khi tiép xtic v4i con 50%, bi
huy boi formol 5%, rat doc chi can 0,05mg du dé giét chudt nhit sau 24 gio. Puogc
phan b trong vach té bao, bao gdm hdn hop lipid—polysaccharid—protein. Lipid xac
dinh doc tinh colitoxin, polysaccharid xac dinh tinh dac thu cta huyét thanh va protein
mang tinh khang nguyén. Khang nguyén O dugc chia 1am 4 nhém chinh: O, Oy, Oy,
Oy, voi trén 150 loai khac nhau, né bam vao nhung mao rudt lam giam sy hép thu.

Khang nguyén K (capsalar antigen) c6 ban chat 1a polysaccharid hay protein,
chiu nhiét kém (dé bi pha huy ¢ 100°C trong 1 gi®). Co6 hon 100 loai khac nhau va
nam ngoai khang nguyén O. Néu khang nguyén K che phu hoan toan than vi khuan thi
s& ngan can phan tmg ngung két O. Khang nguyén giap mé K (capsular antigen) gitp
E. coli bAm vao té bao biéu mé trude khi xAm 14n dudng tiéu hoa hay dudng tiét niéu.

Khang nguyén H (flagellar antigen) c6 trén 50 loai khac nhau, cdu tao boi
protein va cé tinh chat khong chiu nhiét, bi hiy boi ¢dn 50% va cac proteinase, khong
bi hity boi formol 5%. Khi khang nguyén H gip khang thé twong tng sé xay ra hién
tugng ngung két H.
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Khang nguyén F (fimbrial antigen) c6 dang hinh soi, dai khoang 4um, thang
hay xodn, duong kinh 2,1 — 7nm, giup vi khuan bam vao t& bao niém mac rudt nén rat
quan trong trong kha ning gy bénh cta vi khuén .

Hién nay c6 hon 700 tuyp huyét thanh cua E. coli tir sy t6 hop cdc nhom
khang nguyén O, H, K, F. Dya vao d6, ngudi ta c6 thé dinh danh vi khuan.

Ehing

Ehang i
. nguyenH

nguyenF

\} | l""‘k \
% ~ *ftﬁ“
| Ehang nguyén O
F_

Hinh 2.2 Vi tri cac loai khang nguyén trén E. coli [21]
2.4.7. Poc td

Ehang
nguyén K

E. coli sinh ra cac doc td sau
Noi doc t6: gdém 2 loai

e Enterotoxin LT: khong bén véi nhiét do, trong luong phan tr 91,5 KDa,
chia 1am 2 phan LTa va LTb, mang tinh khang nguyén. LT gy hoat hoa adennylcylase
trong t& bao biéu mo rudt, lam ting lwong AMP vong do d6 kich thich bai tiét CT va
Bicarbonate, trc ché tai hip thu Na*, hau qua cudi cung 1a tiéu chay mat nude.

e Enterotoxin ST: bén v6i nhiét gdm STa va STb khong c6 tinh khang
nguyén. ST hoat hoa fuanylcylase 1am ting GMP vong dan dén kich thich bai tiét nudc
mudi gay tiéu chay.

Ngoai doc td: trong lugng phan tir 70 KDa, mang tinh khang nguyén.
2.4.8. Tinh hinh nhiém
Cac 6 dich trén gia stic va ngudi gy ra boi cac kiéu huyét thanh 0157:H7, da
duoc phat hién lan dau tién & MY§ vao nam 1982. Sau d6 dugc ghi nhan & mat s6 noi

nhu: Bic My, Chau Au, Nam Phi, Nam My, Nhat, Uc...Pic biét 1a & Nhat vao nim
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1996 1am 10 ca tir vong va hon 8000 ca bénh.

O cac nudc phat trién, co thé do sy han ché vé trang thiét bi k¥ thuat trong
chan doan nén nguoi ta chua diéu tra xac dinh duogc tAm quan trong cua bénh. Cac vu
dich 16n 1am mét sb nguoi chét do an banh mi kep thit niu chua chin, do uéng stra
chua dugc khir tring, c¢6 khi do udng rugu tao dugc ché bién tir tao bi nhidm phan bo.
O Chau Au va Bic My dich thuong xay ra vao mua he, ¢ thé do nhiéu yéu té nhu sy
gia tang ti€u thu nudce, su nhiém khuén cao hon trong thit bo.

2.4.8.1. Pic diém giy bénh

Chung tiét ra cac doc t6 t& bao (cytotoxin), cac dong vi khuin nay c6 mot
plasmid c6 thé giup chiing bam dinh vao mang nhay cua rudt, gay tiéu chay khong co
mau hodc c6 mau va cac hdi ching khac & nguoi [10].

2.4.8.2. Co ché giy bénh

Co ché gay bénh duong rudt ciia vi khuan E. coli cling c6 mot s6 diém gidng vi
khuan Salmonella va ho vi khuan duong rudt (Enterobacteriaceae). Pé gy bénh trudc
hét vi khuan phai bam dinh vao té biao nhung mao rudt bang cac nhan t6 xam nhap, vi
khuin bam dinh vao 16p té bao biéu mé cia thanh rudt. O day, chung phét trién va
nhan 1én lam pha huy céc 16p té bao biéu mo gy viém rudt. Pong thoi san sinh doc t6
duong rudt enterotoxin gdm yéu td chiu nhiét (ST) 1am ting tinh tham xuét cua té bao
thanh rudt va pha huy té bao, yéu t6 khong chiu nhiét (LT) s& tac dong vao qua trinh
trao d6i mudi, nudc lam réi loan chu trinh ndy. Nudc tir co thé chay vao 6ng rudt 1am
cang rudt, cung véi khi do 1én men & rudt gay nén mot tac dong co hoc lam nhu dong
rudt ddy nudce va thire dn gay nén hién tuong tiéu chay. Sau khi da phat trién ¢ thanh
rudt, chiung vao h¢ bach huyét, dén hé tudn hoan gay nhiém trung mau, ching chéng
lai hién tuong thyuc bao, gdy dung huyét 1am cho co thé thiéu mau. Tir hé thong tuin
hoan chung theo cac vi quan dén cac to chirc, co quan, & day chiing lai phat trién nhan
1én 1an thir hai. Chung phé huy té bao t6 chic giy viém va san sinh ra doc t6 toxogenic
va verotoxin pha huy té bao to chirc gdy tu huyét va xuat huyét [9].

2.4.8.3. Triéu chirng tring doc

E. coli 1a vi khuan giy bénh tiéu chay phd bién nhét, dic biét 1a & tré em.
Puong 1ay nhidm chu yéu 13 qua duong tiéu hod do str dung ngudn nude va in phai

thirc dn bi 6 nhiém c6 chira lwong 16n vi khuan E. coli.
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Sau khi str dung thuc pham bi nhidm E. coli thi trong vong 4 — 48 gid s&
c¢6 cac triéu chimg nhu dau bung, di ngoai phan long tir 5 — 15 lan/ngdy c6 13n mau
trong phan, d6i khi c6 budn nén. Néu khong duge cip ctru, xir tri kip thoi s& bi mat
nuée, dién giai, rdi loan than nhiét, ha huyét ap va co thé tir vong.[9]

2.4.8.4. Phong ngura

E. coli gdy bénh theo phan ra ngoai va phat tan trong dit, nudc, khong khi.
Ngoai ra, bénh c6 thé lay truyén tir nguoi sang nguoi do tay ban, thuc pham va nudc
uéng bi nhiém. Do d6, bénh c6 thé gay thanh dich, dac biét & nha tré, khoa nhi cua
bénh vién va nguoi gia.

Vi vay phong bénh chii yéu 12 tudn thii nghiém ngat qui ché vé sinh, cha y xir
1y phan va dung cy ciia bénh nhan. Khong nén an nhimng loai thuc pham khong dam
bao chit luong, dic biét 1a san phim tir thit chua nau chin. Co thé xac dinh mat do
E. coli trong nudc dé xem nudc cd nhiém ban hay khong.

2.5. Phwong phap dinh luwgng vi sinh vat MPN (Most probable number)
2.5.1. Khai niém

MPN 1a phuong phap dung dé danh gia mat do vi sinh vat theo sd ¢ xac suit
16n nhit cua luong vi sinh vat c6 trong mot don vi thé tich mau, v&i do chinh xac
tuong ddi cao. Phuong phap nay con duoc goi 1a phwong phap pha loang téi han hay
phuong phap chuin do, chung dya trén ky thudt nudi cdy vi sinh vat can dinh luong
trong mot moi trudng 16ng thich hop véi mot so 1an lap lai nhéat dinh. Pha loing mot s6
1an mau c6 chira vi sinh vat, sau d6 kiém tra xem tGi do pha lodang nao con phat hi¢n
thay sy c6 mit cta loai vi sinh vat can kiém tra. Dung phuong phap thong ké toan hoc
dé tinh ra sb luong gan dung cua timg nhém vi sinh vat nhat dinh trong miu phan tich
[3, 6, 7].

Phuong phap MPN c6 thé thyc hién theo 2 cach

- V6i mot ndng do pha lodng

- Vi vai ndng do pha loing

2.5.2. Cich tién hanh
Tuy theo tinh trang ctia miu ma ta sir dung cac do pha lodng khac nhau, tir nong
d6 nguyén, 107, 10%, 10 10™ hay tir ndng do 102, 10, 10®°, 10°, 107". Phai chon
gidi han thé nao dé & néng do thép nhat ludn c6 mat vi sinh vat, con n6ng dd cao nhat

thi hoan toan khong phat hién thay vi sinh vat.
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Cho vao mot s6 6ng nghiém xac dinh (c6 chira sin loai méi truong thich hop
cho su phat trién ctia dang vi sinh vat can dinh lugng) mot thé tich chinh xac dung dich
mau v6i cac nong do pha lodng khac nhau (1/10, 1/100, 1/1000). Mdi nong do pha
lodng dugc lip lai nhidu lan, thong thuong phai ciy 1ip lai tir 3 — 10 1an tai mdi ndng
d6 pha loang. Cac do pha lodng duogc tién hanh sao cho trong céc 1an lip lai c6 mot s6
1an cho dau hiéu duong tinh va mot s6 1an cho diu hiéu Am tinh.

Sau khi 0 trong nhiing diéu kién nhiét d6 va thoi gian thich hop, dua trén nhiing
tinh chat biéu kién nhu sinh hoi, d6i mau, chuyén duc..., xac dinh sd 6ng nghiém co6 vi
sinh vat phat trién (ng duong tinh) ¢ timg ndng d6 pha loang.

Lap mot chi s6 gdm cac ong nghiém duong tinh & mdi loai ndong do pha loang
(theo thir tyr giam dan cuia ndng do). Tra chi so trén theo bang MPN ciia MacCrady dé
xac dinh s6 c6 x4c suit 16n nhit caa lugng vi sinh vat trong mdt don vi thé tich.

2.5.3. Ciach lap chi s6 MPN

- Truong hop 1: C6 it nhat ba éng duong tinh cho mot d6 pha lodng. Chon d6
pha loang cao nhat (tirc 1a dich pha loang c6 nong d6 mau nho nhat) cho ba 6ng duong
tinh, cing v6i hai do pha lodng cao hon ké tiép (trc 1a d6 pha lodng nay c6 ndng do
mau 1a 1/10 va 1/100 cta do pha loang thu nhét di duoc chon) (xem Bang 2.2, thi du
1).

Néu cac dich pha lodng tiép theo ngoai dich pha lodng cao nhét ciing cho ba
ong duong tinh thi chon tiép ba do pha lodng cao nhat trong ca ddy (trc 1a nhitng do
pha lodng c6 ndng d6 mau nho nhét) (xem Bang 2.2, thi du 2).

- Trudng hop 2: Khong c6 dd pha lodng nao cho ba éng duong tinh. Chon ba
d6 pha lodng cao nhat trong diy pha lodng (tirc 1 nhitng d pha lodng c6 néng d6 miu
nho nhat), trong sé d6 it nhat thu duge mot két qua duong tinh (xem Bang 2.2, thi du
3).

- Cac truong hop dic biét: Trong tat ca cac truong hop khi c6 nhiéu hon mot
trong ba do pha lodng dugc chon theo trudng hop 1 va 2 khong cho ong duong tinh,
thi hdy chon tir cac do pha lodng nay d6 pha lodng thip nhit khong cho cac éng duong
tinh (trc 1a do pha lodng c6 ndng d6 mau cao nhat) va hai d6 pha lodng thip hon ké
tiép trong diy pha lodng (ttc 1a c6 ndng d6 mau gip 10 1an va 100 lan d6 pha lodng
thir nhat da chon) (xem Bang 2.2, thi du 4, 5), trir khi cac dng duong tinh chi tim thiy

& muc pha lodng dau tién duoc chuan bi tir mau thir trong trudng hop cudi cung nay
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can chon ra ba d6 pha lodng dau tién dé tinh MPN tham chi loat ng nay bao gdm hai
d6 pha loang khong cho cac dng duong tinh nao [5, 12].
2.5.4. Cach tinh két qua

S6 vi sinh vat trén mililit hodc trén gam cua san pham dugc tinh bang cach
nhan chi s6 MPN véi sé dao ctiia do pha lodng thdp nhat duoc chon (tirc 13 dich pha
lodng c6 ndng do mau cao nhat).

Khi do pha lodng thdp nhat dugc chon twong tng voi cac éng duge chuan bi
v6i moi truong nong d6 kép (tie 13 cdy v6i 10ml), thi trude hét hay chia chi s6 MPN
cho 10.

Bang 2.2 Thi du lra chon cac két qua dwong tinh d6i véi viéc tinh toan MPN

S6 6ng duong tinh nhan dugc tir 3 6ng dugc i am doi vai s6 mau duge nudi

cdy trén ong (1)

Mau  San pham long 10ml  1ml  10"ml  10°ml  10°ml

Céc san pham lg 10%g 10%g  107%g 10™g
¢ dang khéc

1 3 3 2 1 0

2 3 3 3 0

3 2 2 1 1 0

4 3 3 0 0 0

5 2 2 0 1 0

T hop t6 den 1a t6 hop dugc chon.
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Phan 3. VAT LIEU VA PHUONG PHAP

3.1. Thoi gian va dia diém
3.1.1. Thoi gian
Thoi gian thuc hién dé tai tir 20/02/2006 dén 30/07/2006
3.1.2. Pia diém
Noi ldy mau: Mau duoc 14y tai cac quan nudc giai khat trén dia ban Quéan Thu
btec.
Noi tién hanh phén tich thi nghiém: Phong thi nghiém Cong Nghé Sinh Hoc
Mo6i Truong Tai Trung tam phan tich Hod Sinh — Truong Pai hoc Nong Lam Thanh
Pho Ho Chi Minh.
3.2. Vatliéu
3.2.1. Dung cu va thiét bi
3.2.1.1. Dung cu
- Binh tam giac 250ml, 1000ml
- Cbc dung nudc
- Pipetman
- Ong nghiém, ng Durham
- Dia petri
- Que ciy vong, que trang
- Pén con
- Bao PE vo0 trung
3.2.1.2. Thiét bj

Céan phan tich

Nbi hap autoclave

Tu say

Tu cdy an toan sinh hoc
T 4m 37°C
Bé diéu nhiét

Tu lanh
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3.2.2. Hoa chit va mdi truong
3.2.2.1. Ho4 chat

- Thudc thir Kovac’s gébm: p — Dimethylaminobenzaldehyde (p~-DMABA)
10g/l, isoamyl alcohol 150ml/l, HCI dam dac 50ml/l. Hoa tan p—~DMABA trong dung
moi, bo sung va khuay ting phan nho HCl cho dén khi du lugng. Thude thir duge chira
trong chai mau tbi tranh anh sang & 4°C. C6 thé thay thé isoamyl alcohol bang amyl
alcohol hoac butanol.

- Thudc thir Methyl red gom: Methyl red 0,1g, ethanol 95% 300ml, nudc
cit (d) 500ml. Hoa tan do methyl vao 300ml ethanol. Thém nudc cit vao cho du thé
tich 500ml.

- Dung dich o, — naphthol gdm: o — naphthol 1g/I, 5N acetic acid 200ml/I.

Chuan bi acid acetic 5N bang cach cho 28,75ml acid glacial acetic vao 71,25ml nudc
cat vo trung. Trit dung dich nay trong chai thuy tinh mau tdi.

- KOH 40%

- Cbn 70°, 96° va nudc cét

3.2.2.2. Méi truong

- Moi truong long Brilliant Green Lactose Bile Salt (canh BGBL) dugc
chuan bi trong cac 6ng nghiém chira dng Durham Gp ngugc. Thanh phan méi truong
gom: peptone 10g/l, lactose 10g/l, mat bo 20g/1, brilliant green 0,0133g/I. Tron déu va
hép khir tring & 121°C trong 15 phut. Sau khi khtr triung pH cubi 1a 7,2 + 0,2 va chi st
dung cac dng nghiém khong co6 bot khi bén trong 6ng Durham.

- Dung dich Saline Peptone Water (SPW): la dich pha loing, chuan bi
trong dng nghiém, mdi éng 9ml. Thanh phan méi truong la peptone 1g/l, NaCl 8,5g/l,
hap khir tring & 121°C trong 15 phut, pH sau khi khir tring 14 7,0 £0,2.

- Moi truong Eosin Methylene Blue Lactose agar (EMB): 1a mdi truong
dung dé phan lap E. coli. Thanh phin EMB gbm: pepton 10g/1, lactose 5g/1, sucrose
50/, K,HPO,4 2g/1, Eosin 0,4g/1, methylen blue 0,065g/1, Agar 13,5g/1. Bun soi dé hoa
tan agar trong binh chira, hip khir trung & 121°C trong 15 phut, phan phéi vao cac dia
petri khoang 10ml, pH sau khi khtr trung 1a 7,2.

- Moi truong Tryptic Soy Agar (TSA): duoc st dung dé bao quan va phuc
hdi giéng vi sinh vat trong qua trinh thi nghiém. Thanh phin TSA gdm: trypticase
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peptone 15g/l, phytone peptone 5g/l, NCI 5g, agar 15g/l. Pun néng dé hoa tan agar
trong cbc bercher, phan phdi vao cic dng nghiém khoang 5 — 7ml. Hap khur tring &
121°C trong 15 phut, pH sau khi khir trung 1a 7,3. Sau d6 dé ngudi khoang 50 — 60°C
roi dé thach nghiéng.

- MBbi trudng canh Trypton: 13 méi truong duoc sir dung dé thr nghiém
phan tng indol. Thanh phan méi trudng gom: peptone 10g/l, NaCl 5g/l, hap khir trung
& 121°C trong 15 phit.

- MBbi truong MR-VP Broth: dugc s dung dé thir nghiém phan ung
Methyl red va Voges proskauer, c6 thé s dung mot trong hai loai méi trudng sau:

Moi truong 1 gom céc thanh phan sau: Buffered peptone water (Difco
hoic BBL) 7g, glucose 5g, K,HPO, 5g, 1lit nudc cat.

Moi truong 2 gém cac thanh phan sau: Casein Pancreatic Digest 3,5g,
peptic digest of animal tissue 3,5g, dextrose 5g, potassium phosphate 5g, 1lit nudc cat.

Hoa tan cic thanh phan trong nudc, lam néng nhe néu can. Phan phdi
10ml vao cac 6ng nghiém 16 x 150mm va hap vo tring & 118 — 121°C trong 15 phut.
pH sau khi khtr trung 12 6,9 £ 0,2.

- Moi truong Simmons Citrate Agar duoc sir dung dé thr nghiém phan
Ging citrate. Thanh phan gém: sodium citrate 2g, NaCl 5g, K,HPO, 1g, NH,H,PO, 1g,
MgSO, 0,2g, bromothymol blue 0,08g, agar 15g, 1lit nudc cit. Pun ndng nhe va thinh
thoang lic. Pun s6i 1 — 2 phut cho dén khi hoa tan. Phan phdi vao 1/3 dng nghiém c6
nip 13 x 100ml hodc 16 x 150mm. Hap & 121°C trong 15 phut. Dit nghiéng dng
nghiém, pH sau khi khur trung 6,8 + 0,2.

3.2.3. Vit li¢éu thi nghiém
- Chung E. coli dugc Iy tir Trung tim chét lugng, An toan vé sinh va Tha y
Thuy san Ving 4 Thanh Phé H6 Chi Minh
- Céc loai nu6c déng chai va khong dong chai: gdbm 24 miu nudc dong chai
va 18 miu nuéc khong dong chai.
3.3. Phuwong phap thue hién
3.3.1. B tri thi nghiém
Thi nghiém dugc bb tri theo kiéu khdi day du ngau nhién. Cac miu nude duoc

lay ¢ cung mot noi va 1ap lai & nhitng noi khéc nhau trén dia ban Quéan Thu Duc.
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3.3.2. Cach liy miu

Thoi gian ldy miu vao budi sang tai cac quan nude trén dja ban Quan Thu
buc. Cac loai nudc dong chai va khong dong chai dugc cho vao cac bao nylon vo
trung, sau d6 dem vé phong thi tién hanh phan tich.

3.3.3. Chon miu 4m va tim giéi han phat hién

Lay 3 6ng moi truong BGBL nong do kép, dung pipet vo tring chuyén 10ml
mau thir vao timg ong trén. Tiép theo ldy 3 dng méi truong BGBL nong do don, dung
pipet vo tring chuyén 1ml mau thir vao ting 6éng trén. Thuc hién twong tu véi 3 éng
tiép theo, mdi dng cdy vao 0,1ml miu. U cac dng di ciy & 37°C trong 24 — 48 gio,
chon cac mau khong c6 6ng duong tinh 1am mau 4m (xem Hinh 3.1).

Tir chung E. coli trong dng nghiém thach nghiéng cdy sang méi trudng canh
Tryptone. Sau d6 0 & 37°C trong 24 gid, dinh luong mat d6 E. coli trong méi truong
canh Trypton bang phuong phip dém khuan lac. Pha lodng canh khuin trong méi
truong SPW thanh céac dich c6 mat do E. coli khac. Gay nhiém vao 100ml mau 4m da
chon dé thanh mau gdy nhiém E. coli véi mat do trong cac khoang: <10, 10 — 100,
>100 khuan lac/100ml mau.

Lay 3 dng moi truong BGBL nong do kép, dung pipet vo tring chuyén 10ml
dich giy nhiém vao ting ong. Tiép theo ldy 3 éng méi truong BGBL ndng do don,
dung pipet vo tring chuyén 1ml dich gay nhiém vao ting dng. Thyc hién tuong ty véi
diy 3 6ng ciy 0,1ml.

U cac 6ng di cdy ¢ 37°C trong 24 — 48 gio, dém sb duong tinh & mdi diy
cdy, tra bang chi s6 MPN/100ml vé6i 3 6ng 10ml, 3 éng Iml, 3 éng 0,1ml dé xac dinh
mat do Coliforms trong mau gy nhiém. Tiép theo tir cac 6ng duong tinh ta ciy ria
sang moi trudong EMB ddy 1a moi trudng chon loc cua E. coli giup ta d& dang nhan
dién té bao E. coli va u & 37°C. Chon cac khudn lac dic trung cdy sang moi truong
TSA d thir nghiém IMViC. Can cr vao s6 6ng c6 khuan lac cho thir nghiém IMViC
duong tinh & mdi diy dé tra bang MPN/100ml dé c6 mat do cua E. coli va tinh d6 thu
hoi.

3.3.4. Pinh lwgng Coliforms va E. coli trong nwéc
Lay 3 6ng moi truong BGBL nong do kép, dung pipet vo tring chuyén 10ml

dich gy nhiém vao ting 6ng. Tiép theo ldy 3 6ng moi truong BGBL nong d6 don,
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dung pipet vo trung chuyén 1ml miu vao tirng 6ng day 1a méi trudng ting sinh cia
Coliforms. Thuc hién twong tu véi diy 3 ong cdy 0,1ml mau. U ¢ 37°C trong 24 — 48
gid, dém sb éng duong tinh & mdi diy cdy, tra bang két qua MPN/100ml véi 3 bng
10ml, 3 éng 1ml, 3 dng 0,1ml dé x4c dinh tri s6 Coliforms trong méu.

T cac 6ng duong tinh, cdy ria sang moi truong thach dia EMB u ¢ 37°C
trong 24 gio. Chon céc khuén lac dic trung c6 dang tron, det hinh dia, c6 dnh kim tim
(Hinh 3.2) dé cdy sang cac moi truong canh Tryptone, canh MR-VP, méi trudng thach
Simmon Citrate. U cac mdi trudng da cdy & 37°C trong 2 gio, thar phan tng Indol,
Methyl Red, Voges Prokauer, Citrate. Tir cac két qua thir nghiém IMViC dé xac dinh
s6 6ng cho két qua E. coli duong tinh trong mdi ddy. Tra bang két qua MPN/100ml
v6i 3 ong 10ml, 3 dng 1ml, 3 éng 0,1ml dé xac dinh tri s6 E. coli trong mau.

Thir nghiém Indol: nho vai giot thudc thir Kovac’s vao canh khuan trong
moi trudng canh Tryptone. Phan ing duong tinh khi c¢6 vong do xuét hién trén bé mit,
phan tmg am tinh khi khong c6 vong dé nay.

Thir nghiém Methyl Red: nhé vai giot thubc thir Methyl red vao canh khuan
trong moi trudng MR-VP, lic déu. Phan Gmg duong tinh khi canh khuan chuyén sang
mau d6, phan Gmg am tinh khi canh khuan khéng chuyén mau.

Thr nghiém Voges prokauer: cho 0,2 — 0,3ml KOH 40% vao canh khuan
MR-VP, lic manh. Sau d6 cho 0,2ml thudc thir o — naphthol 5%, lic manh. Quan sat
trong 1 gio, phan tmg dwong tinh khi canh chuyén sang mau d6, phan tng am tinh khi
canh khuan khong chuyén mau.

Thur nghi¢m Citrate: Quan sat trén moi truong Simmon citrate, phan Ung
duong tinh khi méi truong ¢ xuat hién sinh khdi va chuyén sang mau xanh da troi.
Phan Ung 4m tinh khi méi truong khong c6 sinh khoi va khong c6 chuyén mau (Hinh
3.3).

Bang 3.1 Biéu hién sinh hoa cia E. coli

. Phan L .
Moi truong Biéu hién cua moi truong
ung
Canh Tryptone + C6 vong d6 xuat hién trén bé mit
Thir nghiém Methyl Red + Moi trudong chuyén sang mau do

Thir nghiém Voges prokauer - Méi truong khong chuyén mau
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Simmon Citrate - Khéng c6 sinh khéi va khong chuyén mau

3.3.5. Phwong phap dinh lwong E. coli trong dich pha loing bing phwong
phap dém khuén lac

Sau khi & cic méi truong canh tryptone da ciy E. coli trong 24 gio, ta pha loing
canh khuan trong méi SPW & cac do pha lodng tir 10 dén 10”. Bang cach dung pipet
v trung hat 1ml canh khuan cho vao 6ng nghiém v tring chtra 9ml méi trudng SPW,
dung pipet tron déu ta duoc dich pha lodng & ndng do 10™. Sau d6 hat 1ml dich pha
lodng nay cho vao 9ml méi truong SPW ta dugc dich pha lodng 102 Thyc hién tuong
tu dén néng do 10'7, tat ca qua trinh trén déu thyc hién trong diéu kién vo trung.

Tiép theo dung pipet hiit 0,1ml dich pha lodng & cac ndng do 1073, 10, 10°, 10°®,
107" cho vao dia peptri chira méi truong thach EMB, dung que trang trai déu cho dén
khi kho mit thach. Lat nguoc dia va dem di u ¢ 37°C trong 24 gid. Cac dich pha lodng
duoc bao quan lanh & 4°C, sau khi khuan lac moc déu ta dém céc khuan lac dic trung
cua E. coli trén cac dia va chon 3 — 5 khuan lac dé khang dinh IMViC. Chon cac dich
pha lodng c6 mat do thich hop dé gay nhiém vao cac mau am.

3.3.6. Xirly sd liéu

S6 liéu duge xir 1y bang phan mém théng ké Statgraphics 7.0



Chuan bi mau va pha

loang dé c6 do pha loang

10,102, 10°...

A

y

Chuyén 10ml mAu vao 10ml BGBL ndng do kép.
Chuyén 1ml va 0,1ml mau vao éng 10ml BGBL ndng d6 don.
Céc d6 pha lodng khac ciing tién hanh twong tu.

Moi néng do lap lai 3 lan.

A

y

U ¢ 37°C trong 24 — 48 gio.

A

y

Sb 6ng )

¢ moi nong do.

l

l

Tra bang MPN
Mat d6 Coliforms

Céy 1én thach EMB,
1 6 37°C trong 24 gity

A 4

C}lon khuan lac dic trung
cay vao Tryptone, MR-VP,
Citrate. U & 37°C trong 24 gio.

\ 4

Thtr nghiém IMViC

A 4

DPém s6 dng IMViC ++--,
tra bang MPN

A 4

Mat do6 E. coli

So @6 3.1 Quy trinh dinh lweng Coliforms va E. coli
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Hinh 3.1 Biéu hién ciia E. coli trén méi trwong canh BGBL

1: Pbi chirng dwong, 2: Miu dwong, 3: Pbi chirng 4m

Hinh 3.2 Khuin lac E. coli trén méi trwuong EMB
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Hinh 3.3 Biéu hién sinh hoéa ciia E. coli

1: Indol (+), 2: Methyl Red (+), 3: Voges Prokauer (-), 4: Citrate (-)
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Phan 4. KET QUA VA THAO LUAN

4.1. Khio sat gioi han dinh lwgng Coliforms va E. coli trong cac loai nuéc bang
phwong phap MPN

Thi nghiém duoc tién hanh trén cac mau Am, 1a mau khong nhiém Coliforms.
Cac mau duogc sir dung trong thi nghiém nay thudc cac nhém: nudc udng tinh khiét
dong chai Lavie, nu6c ngot co gas dong chai Pepsi, nude giai khac c6 con bia Sai Gon
d6. Mau di chon duoc giy nhiém E. coli véi cac mat do: 0, 1-10, 10 — 100, > 100
CFU/100ml. Két qua khao sat dugc thé hién trén Bang 4.1.

Bang 4.1 Két qua khio sat giéi han dinh lweng Coliforms va E. coli trong

cac nhom nwoc

Mit do giy nhiém Mat d¢ phat hién P thu hoi(%)

(CFU/100ml) (MPN/100ml) trung binh
0 0
Nudc udng 6 3
Lavie 21 9 b
60,86
56 39
105 64
296 240
0 0
6 0
Nudc ngot co
. 21 0 .
gas Pepsi 38,40
56 28
105 64
296 240
0 0
6 0
Nudc ¢6 con 21 0 .
. : 27,49
bia Sai Gon 56 23
105 48

296 150
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Ghi chu *: Céc s6 trung binh c6 céc chir cai khac nhau theo cdt doc thé hién su khac biét c6 y
nghia vé mat thong ké & murc P<0,05.

Két qua trinh bay trén Bang 4.1 cho thdy hau hét mat do phat hién cua cac
mau nude noi trén déu gidam so voi mat d6 gdy nhiém. Nhu ¢ mau nuée udng Lavie
khi gay nhiém 1a 6 CFU/100ml thi phat hién chi duoc 3 MPN/100ml, mat do ndy giam
di mot nita so véi mat do gy nhiém. Nhung khi gdy nhiém & mat 6 cao hon nhu 56,
105, 296 CFU/100ml thi mat d6 phat hién cang ting cu thé lan luot 13 39, 64, 240
MPN/100ml.

Tir két qua nay cho thay khi gdy nhiém ¢ mat do cang cao thi kha ning phat
hién cang 16n. Con & mau nudc ngot co gas Pepsi thi sy chénh 1éch giita mat do gy
nhiém va mat do thu hdi ciing twong ty nhu & mau nudc udng Lavie cu thé 1a khi gay
nhiém & mat do 1a 56, 105, 296 CFU/100ml thi mat d6 phat hién 1a 28, 64, 240
MPN/100ml giam gén mét nita so v4i mat dd ban dau. Nhung khi gay nhiém & mat do
thap thi mat do phat hién co thé 1a 0 MPN/100ml cu thé 1a ¢ mat do 6 hay 21
CFU/100ml. Nguyén do c6 thé 1a khi gay nhiém ¢ mét do cao thi sy phan bd vi khuan
trong 100ml mau 4m twong ddi dong déu hon, con khi gy nhiém & mat do thap thi sy
phan b ¢6 thé khong dong déu ¢ noi c¢6 co noi khong nén khi hat ciing sé& c6 khi c6
c6 khi khong.

O mau nude co cdn bia Sai Gon thi mat do phat hién cling tuong tu nhu mau
nude ngot co gas khi giy nhiém ¢ mat do thap. Nhung khi gay nhiém & mat do cao
hon nhu 56, 105, 296 CFU/100ml thi mat d§ phat hién giam di hon mét nira cu thé chi
thu lai 1an luot 1a 23, 48, 150 MPN/100ml.

D6 thu hdi (%)

Nwdc  Nwdcngot Nwdccdo MAy
udng c6 gas con
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Biéu d6 4.1: Biéu do so sanh dd thu hdi ciia 3 nhém nuwéc

Biéu db 4.1 va Bang 4.1 cho thiy d6 thu hdi giita ba nhom nuéc co sy khac
biét (p<0,05)(xem Bang 1B phu luc). G nhém nuée udng la 60,86% cao gip 1,5 lan so
v6i nhém nude ngot ¢6 gas 1a 38,4%, con so véi nhom nude ¢6 cdn thi ty 16 nay con
cao hon khoang gap 2,5 lan. Con giira nhom nudce co gas va nude cd con thi khong co
su khac biét (P<0,05) (xem Bang 1B phu luc), khéng co su chénh léch vé gia tri.
Nguyén nhan cé thé 1a do cac chat c6 trong mau nudc lam e ché phan nao su ting
truong cia cac vi khuan.

Két qua cho thay trong thyuc t& khi miu nudc bi nhiém & mat d6 thap thi kha
nang phat hién ciing thap. Do vdy song song véi viéc sir dung cac phuong phap truyén
thong trong xét nghiém ciing can dung cac phuong phap hién dai dé thu dugc két qua
chinh sat hon.

4.2. Khao sat mat d9 Coliforms va E. coli trong cac loai nwéc giai khat

Bang 4.2. Két qua khao sat mat do Coliforms va E. coli trong cac loai nuwéc

giai khat

Mau S6 miu Mat do Coliforms  Mat dd E. coli
(MPN/100ml) (MPN/100ml)

Nhom khong dong chai

Nué6c mia 3 1100° 673,33 "

Nuédc rau ma 3 1100 ¢ 616,66 °

Nudc da 3 1100 ¢ 886,66 °

Sita ddu nanh 3 886,66 ™ 673,33°

Nuédc sim 3 673,33°" 590 "

Bia hoi 3 886,66 ™ 616,66 °

Nhom dong chai

Bia Sai Gon 3 0°? 0°?

Lavie 3 0? 0

Aquafina 3 0° 0@

South’s 3 0°? 0@

Pepsi 3 0° 0@

X4 xi 3 0° 0°

Mirinda 3 0 0

Cocacola 3 0 0

Tiéu chuan cho phép 0 0
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Khao sat duoc thyc hién trén 42 mau nudc giai khat, trong d6 c6 9 mau nude
subi va nuée khoang, 12 mau nudc ngot, 3 mau bia hoi, 3 mau bia dong chai va thanh
tring, 3 miu nude da, 12 maiu nudce giai khat tir cac xe day ban doc dudng. Tét ca cac
mau trén dugc phén tich dong thoi hai chi tiéu Coliforms va E. coli bang phwong phap
MPN/100ml. Két qua khao sat sau khi duoc xir 1y thong ké bang phan mém
Statgraphics duoc trinh bay trén Bang 4.2 va Biéu d6 4.2.

1200
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E
S 800 -
=
8 600+
=
58' 400
:‘g‘.

200 1
O T T T T T
Nuwédc Rau ma Nuwdéc Sira Nuwé&c Bia hoi Mau
mia da dau sam
| O E.coli M@ Coliforms |

Biéu dd 4.2. Biéu do so sanh Coliforms va E. coli trong cic miu nuwéc giai
khat

Két qua trinh bay trén Bang 4.2 cho thiy giira cac mau nudc giai khat trong
nhém nudc giai khat khong dong chai khong co su khac biét vé mat do nhiém
Coliforms va E. coli trong mau nuéc. Nhung c6 sy khac biét rat 16n voi cac mau nuée
dong chai va tiéu chuan cho phép vé phuong dién thong ké (P<0,05) (xem Bang 3B va
5B phu luc). Ta thiy hau hét cac miu nudc dong chai hay dong lon duoc san xuét boi
céc cong ty co tén tudi trén thi truong déu dat tiéu chuan cho phép cua nudc udng.
Nguoc lai 100% cac loai nudc udng giai khat khéng qua qua trinh dong chai, dugc bay
ban doc duong, tham chi cac loai bia hoi déu khong dat tiéu chuan cho phép vé hai chi
tiéu E. coli va Coliforms. Két qua trén cho thiy cac loai nuéc uéng dugc bay ban doc
duong tai khu vuc Thi Pic nhu nudc mia, nudc rau ma, stra dau nanh, nudc sam ...
c6 mat do Coliforms va E. coli cao hon mitc cho phép tir 500 dén 1000 1an so véi tiéu

chuan cho phép.
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Trén Biéu dd 4.2 ciing cho thiy cac loai nudc giai khat co6 qua qua trinh gia
nhiét nhu sita dau nanh, nudc sam ... c6 mat do E. coli va Coliforms thap hon so véi
trong trong cac loai nudc udng khong qua gia nhiét nhu nuéc mia, bia hoi, rau ma,
nhung ti 16 chénh 1éch nay 1a khong dang ké va vuot qua cao so v6i mic cho phép. Két
qua ndy noi 1én rang sy nhiém ban cac vi sinh vat nay vao trong nudc udng co thé xay
ra trong qud trinh van chuyén, bao quan hay tir cac thiét bi chira, phan phdi.

Dic biét nguy hiém hon khi tién hanh phan tich trén 3 miu nudc da duoc lay tir
cac quéan giai khac thudc khu vuc quan Thii Puc ciing cho két qua Coliforms cao hon
1100 14n, E. coli cao hon khoang 900 1an so v&i mitc cho phép. Nudc da thuong xuyén
dugc str dung trong cdc hang quan, ctra hang nudc giai khat va duge st dung chung
v6i cac loai nude uéng khat, mot s6 lugng 16n nguoi thuong xuyén sir dung loai nuée
nay. Vi vat khi nudc da nhiém ban nang né nhu vay s€ lam nhiém ban ludn céc loai
nuéc udéng hop vé sinh khac, dong thoi gdy mat vé sinh cho mot s6 lugng 16n ngudi sir
dung.

Két qua khao sat clia chung t6i nhu trén c6 cao hon két qua khao sat ciia Cuc
Thuy vé tinh hinh 6 nhi®m vi sinh vat trén mét s6 loai nude giai khat ban 1¢ (stra dau
nanh, nudc rau ma, sira tuoi, nudc mia ...) tai cac cho trén dia ban TP. Ho Chi Minh
tir 2002-2004 13 89% s6 mau khong dat yéu cau vé vi khuan chi diém vé sinh va vi
khuan gy bénh.

Ngoai ra theo théng ké cua Bo Y té thi nudc da sir dung cho dich vu thire dn
duong phé c6 nhiém E. coli 1a 35,6% & cac co s& ndi thanh va 64,7% & cac co so
ngoai thanh. Qua day ta thdy kha niang nhiém vao céac loai nudc giai khat khong dong
chai ctia Coliforms va E. coli 1a rat 16n nhu Biéu d6 4.2.

Coliforms va E. coli 1a nhitng chi tiéu vi sinh vat chi thi mic dd an toan v¢ sinh
thuc phém. Khi mat dg cac vi sinh vat nay cao, chiing té trong cac loai nudc uéng trén
bi 6 nhiém hitu co rat ning. Pong thoi song hanh véi nhitng vi sinh vat ndy 1a nhiing
vi sinh vt dudng rudt giy bénh nguy hiém nhu Salmonella, Shigella, Listeria ... Khi
mat do E. coli, Coliforms cao thi kha nang hién dién cua cac vi sinh vat gay bénh trén
trong cac loai nudc uéng nay ciing rat cao. Py 1a mot mdi nguy hiém cho strc khoe
cong ddng cua thanh phd. Cac co quan chirc ning can phai c6 co nhitng bién phap can
thiét dé han ché nhing loai nudc giai khat khong dat tiéu chuan vé sinh luu hanh trén

thi truong dé bao v¢ stc khde ciia moi nguoi dan.
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4.3. Panh gi tinh hinh nhiém Coliforms va E. coli trong nwéc giai khat

V6i két qua thu dugc trong thi nghiém trén ta thdy mirc d nhiém E. coli va
Coliforms trong cac mau nudc giai khat khong dong chai duoc ban 1¢ trén dia ban Thu
Dric rat cao so v6i tiéu chudn cho phép ctua BO Y té.

S& di co dugc két qua nay 13 do nhiéu nguyén nhan nhung theo thong ké cua
Bo Y té c6 khoang 49,1 — 91,6% cac co s& khong bao dam vé sinh an toan thuc pham
trong qua trinh ché bién, 85,9 — 99,2% co s& van chuyén, bao quan khong bao dam an
toan vé sinh thuc pham, 37 — 88% noi ban hang, trang thiét bi va dung cu ché bién
khong bao dam vé sinh; 43,8 — 88% nguoi kinh doanh, ché bién thyc pham khong
chap hanh cac quy dinh vé sinh an toan thyc pham.

bolaly do khién cho cac loai nude giai khat ban tai cac cho bi 6 nhiém. Hé
qua nhan tién 1a mdi nam lai c6 hang trim ngudi phai vao vién cip ctru vi ngd doc.
Theo thong ké giai doan 2001 — 2005 cho thay da c6 988 vu ngd doc véi 23190 ngudi
mic va 263 nguoi chét. Tt nhién trén thyc té, nhimg con sd ngoai bio cdo s& con cao
hon nhiéu.

Nguoc lai, so voi cac loai nude gidi khat khong dong chai thi cac loai nude
giai khat dong chai thi uu viét hon nhiéu, khéng c6 sy xdm nhiém cua E. coli va
Coliforms trong nudc dat tiéu chuan cua Bo Y té. Nguyén nhan 13 do cac Cong ty nay
rat cht tim dén van dé vé sinh an toan thyc phim trong san pham ctia minh, day 1a yéu
td canh tranh nén di dau tu cac thiét bi hién dai dé kiém tra va xir Iy san phém cua

minh.
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Phan 5. KET LUAN VA PE NGHI

5.1. Két luén

Nhitng két qua khéo sat nhu trén 1a bude dau phan anh tinh hinh 6 nhiém vi
sinh vat trong cac loai nudc giai khét trén dia ban TP. H5 Chi Minh di dén mirc bao
dong. Tir két qua di nhan duoc cho phép chung t6i rat ra két luan nhu sau:

- Co su khac biét gitra gidi han dinh lugng cua Coliforms va E. coli trong cac
nhém nudc ubng, nude ngot cd gas va nudc cd con. Pong thoi ciing xac dinh duoc
gidi han dinh luong trong timg loai nudc. Po thu hdi cua Coliforms va E. coli trong
nude udng la 60,86%, trong nude ngot 1a 38,40%, trong nudce udng co con la 27,49%.

- C6 sy khac biét rat 16n vé mat do 6 nhiém Coliforms va E. coli trong cac loai
nuéc giai khat dong chai va khong dong chai.Ngoai ra ciing cho thiy khong cé su khac
biét gilta cac loai nudc trong cung mdt nhom.

- 100% cac mau nudc giai khat khong dong chai va nudc da luu hanh trén dia
ban quan Tha Pac déu khong dat tiéu chuan an toan vé sinh. Mat do Coliforms va E.
coli trong cdc mau nay déu cao hon mitc cho phép tir 500 dén 1100 lan.

- Két qua nay cho thiy tinh hinh mait an toan vé sinh trong céc loai loai nudc
ubng luu hanh ty do trén thi trudng dang & mirc bao dong cao.

5.2. Pé nghi

Néu quéa trinh khao sat nay tiép tuc dugc thuc hién, chung toi dé nghi duoc
tién hanh véi cac ndi dung sau:

- Khao sat trén pham vi rng l6n khong chi cac loai nudce giai khat ma con la
nudc sinh hoat.

- Nghién ctru xem céc vi khuan x4m nhidm vao nuée c¢6 ngudn goc tir dau dé
kip dua ra cac bién phap khic phuc.

- Khéo sat sy nhiém ban cac loai vi sinh vat gay bénh trong cac loai nudc giai

khat
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PHU LUC
PHU LUC A
Bang 1A Két qua khao sat giéi han dinh lwong Coliforms va E. coli trong céc
nhom nudc
Miu Mit d gdy nhiém  Mat do phat hién P thu hdi(%)
(CFU/100ml) (MPN/100ml)
0 0 0
Nudc ubng 6 3 50
Lavie 21 9 42,857
56 39 69,642
105 64 60,952
296 240 81,081
0 0 0
6 0 0
Nudc ngot co
gas Pepsi 21 0 0
56 28 50
105 64 60,952
296 240 81,081
0 0 0
6 0 0
Nudc ¢b con 21 0 0
bia Sai Gon 56 23 41,071
105 48 45,714
296 150 50,675
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Bang 2A Két qua khao sat mat do Coliforms va E.coli trong cac loai nwée giai

khat

Mat do (CFU/100ml)

Lan Lan | Lan 2 Lan3
E.coli Coliforms E.coli Coliforms E.coli  Coliforms

Mau
Nudc mia 460 1100 460 1100 1100 1100
Nudécrauma 290 1100 460 1100 1100 1100
Nudce da 1100 1100 1100 1100 460 1100
Stra ddu nanh 460 460 1100 1100 460 1100
Nudc sam 1100 1100 460 460 210 460
Bia hoi 460 1100 1100 1100 290 460
Bia Sai Gon 0 0 0 0 0 0
Lavie 0 0 0 0 0 0
Aguafina 0 0 0 0 0 0
South 0 0 0 0 0 0
Pepsi 0 0 0 0 0 0
Xaxi 0 0 0 0 0 0
Mirinda 0 0 0 0 0 0
Cocacola 0 0 0 0 0 0
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PHU LUCB
Bang 1B Bang phén tich ANOVA dd thu héi ciia cac loai nuée

Analysis of Variance for DOTHUHOI.thuhoi - Type III Sums of Squares

MAIN EFFECTS

A:DOTHUHOI.dot 7716.2524 4 1929.0631 12.995 .0014
B:DOTHUHOI .mau 2895.1817 2 1447.5909 9.752 .0072
RESIDUAL 1187.5455 8 148.44318
TOTAL (CORRECTED) 11798.980 14

3 missing values have been excluded.
All F-ratios are based on the residual mean square error.
Bang 2B Trac nghiém LSD veé dj thu hoi cua loai nudc

Multiple range analysis for DOTHUHOI.thuhoi by DOTHUHOI.mau

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

m2 5 27.492000 X

m3 5 38.406600 X

ml 5 60.863600 X

contrast difference +/- limits

ml - m2 33.3716 17.7743

ml - m3 22.4570 17.7743

m2 - m3 -10.9146 17.7743

. denotes a statistically significant difference.

Bing 3B Bing phin tich ANOVA chi s6 Coliforms trong cic miu nuéc

Analysis of Variance for SOSANH1.Coliforms - Type III Sums of Squares

MAIN EFFECTS

A:SOSANHI1.dot 78019.0 2 39009.52 1.368 L2722
B:SOSANHI .mau 9890590.5 13 760814.65 26.689 .0000
RESIDUAL 741180.95 26 28506.960
TOTAL (CORRECTED) 10709790 41

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.



Bing 4B Tric nghi¢ém LSD giira cic miu nuwéce vé chi sé6 Coliforms

Multiple range analysis for SOSANH1.Coliforms by SOSANHI.mau

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
m7 3 0000 X
m8 3 0000 X
m9 3 0000 X
ml0 3 0000 X
mll 3 0000 X
ml2 3 0000 X
ml3 3 0000 X
ml4 3 0000 X
m5 3 673.3333 X
m4 3 886.6667 XX
mé 3 886.6667 XX
ml 3 1100.0000 X
m2 3 1100.0000 X
m3 3 1100.0000 X

* denotes a statistically significant difference.
Béang SB Biang ANOVA phin tich chi so E. coli trong cac mau nwéc

Analysis of Variance for SOSANH1.E coli - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

MAIN EFFECTS

A:SOSANHI1.dot 139276.2 2 69638.10 .989 .3856
B:SOSANHI .mau 4878364.3 13 375258.79 5.328 .0001
RESIDUAL 1831057.1 26 70425.275
TOTAL (CORRECTED) 6848697.6 41

0 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Bang 6B Tric nghiém LSD giira cic miu nwéc vé chi sé E. coli

Multiple range analysis for SOSANH1.E coli by SOSANHI1.mau

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups
m7 3 00000 X
m8 3 00000 X
m9 3 00000 X
ml0 3 00000 X
mll 3 00000 X
ml2 3 00000 X
ml3 3 00000 X
ml4 3 .00000 X
m5 3 590.00000 X
m2 3 616.66667 X
mbé6 3 616.66667 X
ml 3 673.33333 X
m4 3 673.33333 X
m3 3 886.66667 X

* denotes a statistically significant difference.
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Bang 7B Bang MPN

Table 1. For 3 tubes each at 0.1, 0.01, and 0.001 g inocula, the MPNs per
gram and 95 percent confidence intervals.

MPN/g | Conf. lim.
Low High

0.10/0.01 |0.001

o

N DN DN DN PP R, R, RP,PO OO0 O O

Pos. tubes

o

P P PO O O WIN NP P O O O W NIF — O

o

N PO NP O O FP O ON PFP O O O, Ok

MPN/g | Conf. lim.
Low High 0.10 0.01 0.001

<3.0
3.0
3.0
6.1
6.2
9.4
3.6
7.2
11
7.4
11
11
15
16
9.2
14
20
15
20
27

0.15
0.15
1.2
1.2
3.6
0.17
1.3
3.6
1.3
3.6
3.6
4.5
4.5
1.4
3.6
4.5
3.7
4.5
8.7

9.5
9.6
11
18
18
38
18
18
38
20
38
42
42
42
38
42
42
42
42
94

2

W W W W WwWw w W W W LW W W W wWw w NI DD

Pos. tubes

2

W W W WD DNDNDNDN PP IFPIPO OO wlw >N

21
28
35
29
36
23
38
64
43
75
120
160
93
150
210
290
240
460

>1100 1420

4.5
8.7
8.7
8.7
8.7
4.6
8.7
17
9
17
37
40
18
37
40

42
94
94
94
94
94
110
180
180
200
420
420
420
420
430

90 1,000
42 11,000
90 2,000
1100 | 180 4,100
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