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MICROBIOLOGICAL SAFETY ASSESSMENT OF ICE WATER IN TRA VINH CITY,
TRA VINH PROVINCE, VIETNAM
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Tém tat — Nghién citu ddnh gid an toan vi
sinh vdt cia nudc dd duoc thuc hién & cdc co
sG sdn xudt trén dia ban thanh phé Tra Vinh.
Phuwong phdp nghién citu cdt ngang-mo td, cdc
co s0 trén dia ban thanh phé Tra Vinh déu chon
vao nghién citu. Quy chudn ki thudt quéc gia
QCVN 10:2011/BYT déi véi nudc dd ding lién
duogc sit dung dé lam tiéu chudn ddnh gid. Cdc
phuong phdp kiém nghiém tiéu chudn vi sinh la
ISO 9308-1:2014 va TCVN 8881:2011. Cdc tiéu
chudn vi sinh dwoc kiém nghiém la Escherichia
coli, Coliform va Pseumodonas aeruginosa. Cdc
mdu dugc thu truc tiép tiv hdm chita thong qua
mdng truyén cho vao lo nhwa dda dwoc khit tring
va vdan chuyén vé phong thi nghiém ciia Trung
tdm Phdn tich — Kiém nghiém, Truong Dai hoc
Tra Vinh. S liéu dugc qudn li va phdn tich bdng
phdan mém SPSS 20.0. Két qud nghién citu cho
thdy c¢6 33/33 mdu dat tiéu chudn vé vi sinh.

Tir khéa: co sé sdn xudt nudc dd, nwic dd,
thanh phé Tra Vinh, vi sinh vit.

Abstract — The study assesses the microbio-
logical safety assessment of ice carried out at
manufactoring plants in Tra Vinh City. The re-
search method is cross-sectional-descriptive. All
manufactoring plants in Tra Vinh City have cho-
sen to study. The study uses National Technical
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Regulation QCVN 10:2011/BYT for instant ice as
an assessment standard, using standard microbi-
ological testing methods 1SO 9308-1:2014 and
TCVN 8881:2011. The microbiological criteria
tested were Escherichia coli, Coliform and Pse-
umodonas aeruginosa. Samples were collected
directly from the cellar through the transmis-
sion trough into sterilized plastic bottles and
transported to the laboratory of the Center for
Analysis and Testing of Tra Vinh University. Data
were managed and analyzed utilizing SPSS 20.0
software. Research results revealed that 33/33
samples meet microbiological standards.

Keywords: ice water, ice water manufactoring
plant, microorganism, Tra Vinh City.

1. DAT VAN DE

An toan thyc phdm déng vai trd quan trong
trong chién lugc bao vé sic khde con ngudi. Khi
su giao luu thuong mai ngdy cang md rong, van
dé hoi nhap qudc t& doi hdoi mdi nudc khong
nhiing can ting sb luong san phAm ma con phai
dap dng cic yéu cau chét lugng an toan thuc
pham [1].

Do vi khuén ton tai & khip noi, dic biét phan,
nudc thai, rac, bui, thuc phim tuci séng 1a & chita
nhiéu loai vi khuin giy bénh. Ngay co thé ngudi
cling c¢6 rat nhiéu loai vi khuan gy bénh, ching
cu trd & da, ban tay, miéng, dudng ho hép, dusng
tiéu héa, bo phan sinh duc, tiét niéu [2]. Ching
12 mbi nguy hay giip nhit trong cic mbi nguy gy
6 nhiém thuc phim. Két qua thong ké cta Cuc
An toan vé sinh thuc phidm cho thiy, 50 — 60%
cac vu ngd doc & Viét Nam 1a do vi khudn gay
ra [2]. Theo BO Y té, tinh dén thang 11/2022, ca
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nudc xdy ra 6 vu ngd doc thuc phadm, 601 ngudi
bi ngd ddc, trong d6 c6 14 ngudi ti vong [3].
Nuéc da ciing 12 mot loai thuc phdm dudc st
dung phd bién nén chit luong can dudc quan tim.
Theo B Y té, nuéc da st dung trong dn udng
phéi ddm bao dudc cac yéu cau theo quy chuin ki
thuat qubc gia dbi véi nudc da dung lién QCVN
10:2011/BYT do Cuc An toan vé sinh thuc phdm
trinh duyét va dugc ban hanh theo Thong tu sb
05/2011/TT-BYT ngay 13/01/2011 cua B0 trudng
Bo Y té [4], chit luong nuéc dau vio theo quy
chuén ki thuat qudc gia vé chit lugng nuéc sinh
hoat st dung cho muc dich sinh hoat QCVN
01-1:2018 [5]. Hién nay, d& tai nghién ctu vé
linh vuc ndy tai tinh Trd Vinh con han ché. Miit
khéc, nhu cau st dung nudc da ting cao do su
phét trién cta nhiéu loai hinh #n udng, tii d6
din dén viéc quan 1i chét luong sé khong dudc
dam bao. Nham gép phin ning cao siic khoe
cong dong va du bdo cic bénh liy qua dudng
tiéu héa, dé tai ‘Panh gid an toan vi sinh vat
clia nuéc da tai thanh phd Tra Vinh, tinh Tra
Vinh’ dudc thuc hién véi cac muc tiéu: xac dinh
Coliform va Pseumodonas aeruginosa cia nuéc
d4 dung lién; xdc dinh mot sb yéu t6 lién quan
dén nguy co nhiém Escherichia coli, Coliform va
Pseumodonas aeruginosa clia nuéc da dung lién.

II. TONG QUAN NGHIEN CUU

Lé Minh Tién (2019) [1] nghién cifu vé thuc
trang 6 nhiém vi sinh vat trong nudc da dung
lién & tinh Quang Ninh theo phucng phap cit
ngang — md ta. Tic gia tién hanh thu thap miu
nghién ctiu & cac cd sG trén toan tinh Quang
Binh, cic miu dudc liy ngiu nhién & tit ca
co s6 tién hanh kiém tra 05 chi tiéu vi sinh 1a
Streptoccoci feacal, Coliforms, Escherichia coli,
Pseudomonas aeruginosa, bao ti vi khuidn ki
khi kht sunfit. Két qua c6 14/20 mau dat tiéu
chuén vé vi sinh chiém 70%, 6/20 miu khong dat
chuin chiém 30%, c6 85% mau dat tiéu chuin vé
Pseudomonas aeruginosa, 80% mau dat chuin vé
Escherichia coli, 70% mau dat chuin vé Coliform
va Streptococci feacal, 95% mau dat tiéu chuin
vé bao t& vi khuan ki khi khi sunfit. V& thuc
trang nhiém vi khudn trong nuéc da, khu vuc
ndi thanh c¢6 9/11 mau bi nhiém, chiém 81,8%,
khu vuc ngoai thanh ¢6 5/9 mau bi nhiém, chiém
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55,6%. Han ché ctia nghién ctiu nay chi ditng lai
& viéc mo ta thuc trang, chua thiy c6 su lién hé
v6i cac yéu t6 lién quan dén tinh trang 6 nhiém
vi sinh vat n6i G trén.

Tran Thi Tuyet Hanh et al. [6] nghién ciu
theo phuong phéap cat ngang — mo ta. Pbi tuong
nghién ciu dugc chon bao gém cdc cd s& san
xuit nudc da, chi sé hitu, nhan vién cda cac co
s6 nay, nuéc da thanh phdm va co quan chic
ning chiu trach nhiém vé thuc phim an toan
cp tinh va huyén. Dia diém dugc chon 1a tinh
Binh Phuéc véi s lugng co s6 1a 45. Cac mau
dugc thu va kiém nghiém céc tiéu chuidn vé vi
sinh 1a Coliform, Escherichia coli, Streptococci
phan, Pseudomonas aeruginosa va bao ti cua vi
khuén ki khi khit sulfit. K&t qua nghién ciu cho
thiy c6 18/79 co sd c6 da diéu kién vé an toan
thuc pham (chiém 22,4%) va 30/79 co sé trén
tong sd co sd dat tiéu chudn vé vé sinh va an
toan thyc phadm, 41/79 mau bi & nhiém trong do
39/79 mau nhiém Escherichia coli va 10/79 mau
nhiém Coliform, khong phat hién Streptococci,
Pseudomonas aeruginosa. Cac yéu td lién quan
vé co s vat chit vii OR = 4,2 (khoang tin ciy
(KTC) 95% [CI]: 1,002—17,6), c4c thach thiic vé
cAu tric trong cac co sd véi OR = 4,3 (KTC 95%:
1,13-16,7), san nha bi hong hodc khé khan trong
viéc v€ sinh v6i OR = 5,4 (KTC 95%: 1,26-22,9)
va thuc hanh vé sinh kém cta nhan vién véi OR
= 19,5 (KTC 95%: 4,2-91,1). Diém codng cua
nghién ctiu ndy 12 mé rong dudc yéu tb lién quan
dén 6 nhiém vi sinh vat trong nuéc da.

Nghién cttu cua Giuseppina Caggiano et al.
(2020) [7] tim hiéu vé nguy co dbi véi siic khoe
khi st dung nuéc da. Két qua cho thiy bén trong
nudc d4 ton tai nhiéu vi khudn nhu Pseumod-
onas aeruginosa (14,8%), Coliform (82,2%) va
Escherichia coli (24,4%), v6i p = 0,0144, X2 =
0,37. V6i nhiing két qua nay ching ta thiy viéc
quéan 1i dbi v6i san xuat nudc da 1a mot van dé
cAp bach, nhit 13 khi n6 c6 4nh hudng truc tiép
dén stic khoe.

Nghién ciu cia Tatsuya Nakayama et al. [8]
dudc thuc hién & ca ba mién Béc, Trung, Nam
ctia Viét Nam véi cdc tinh, thanh phd truc thudc
Trung uong: Thanh phd Ha N&i, tinh Théi Binh,
tinh Khanh Hoa, Thanh ph6 Ho6 Chi Minh, thanh
phd Can Tho vad mot s6 tinh clia Nhat Bén.
Phuong phdp chon miu 1a thu miu ngiu nhién
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§ ciac nha hang va clra hang thuc pham. Tac
gid nhan thidy nuéc dd bi nhiém chd yéu la
Escherichia coli, Pseumodonas aeruginosa. Viéc
nhiém khuén x4y ra v6i d4 in & Viét Nam cao gip
10 1an so v6i Nhatt Ban, trong d6 Pseumodonas
spp ducc phat hién nhiéu nhit & 14 nha hang,
clra hang &n udng tai thanh phé Can Tho vé6i 48
trong tong sd 119 mau chiém 40%, Pseumodonas
aeruginosa c6 8 trong sd 48 méu chiém 17%.
Hién nay, 6 Viét Nam néi chung, tinh Tra Vinh
noi riéng, cic nghién ctiu vé vin dé nay vin con
kha han ché. Do d6, viéc ké thira nhiing két qua
clia cic dé tai trudc cung cip goc nhin khach
quan vé chét lugng nuéc dd cho nghién ciiu nay.

1. PHUONG PHAP NGHIEN CUU
A. Déi tuong, thoi gian va dia diém nghién ciiu
Vi khudn ton tai trong nudc da 1a Escherichia
coli, Coliform va Pseumodonas aeruginosa ti cac
mau nude da dudce thu thap tai cac co s& san xuat
nu6c da trén dia ban thanh phd Tra Vinh, tinh Tra
Vinh tit thang 04/2022 dén thang 09/2022.

B. Phuong phdp thu thdp va xit i s6 liéu

Cé mau va phuong phap chon mau

CS mau nghién ciu 1a sb luong mau nuée da
dugc thu thap tlf toan bd co s& san xuét nude da
trén dia ban thanh ph6 Tra Vinh, tinh Tra Vinh
thong qua danh sach thong tin cd s dugc cung
clp bsi Chi cuc An toan vé sinh thuc phim thanh
phd Tra Vinh.

Phuong phap thu thip s6 liéu

S6 miu duge kiém nghiém 1a 33 mau, tdng
s6 bd cau hdi phéng vin di thu thap dudc la
11. Mdi co s thu thap 3 miu x 1 kg, cac mau
déu dugc lay truc tiép tr ham chia thong qua
mang truyén roi cho vao lo nhua da dugc khir
tring trudc su ching kién cta chi co s8. Sau do,
nhém nghién cttu st dung bo cau hdi duge soan
san phong van cdc chi co s8. Cac mau nudc da
dugc van chuyén vé Trung tAm Phan tich — Kiém
nghiém, Truong Pai hoc Tra Vinh, sau d6 dudgc
rd dong va cho vao dng nghiém sach dé€ pha loang
mau. Cdc mau pha loang dudc ki€ém nghiém theo
ISO 9308-1:2014 va TCVN 8881:2011. Két qua
ki€m nghiém sau d6 dugc danh gia theo QCVN
10:2011/BYT [4] (Bang 1 va Bang 2).

Trong do:
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Bang 1: Kiém tra 1an thi nhit theo tiéu chuin
vi sinh QCVN 10:2011/BYT

Tén chi tiéu Llr{_}’__:ng Yéu ciu
miu

1. Escherichiacoli | 1x250¢g Khong P p\h atr h}e_n
trong bt ki mau nao

2. Coliform 1 %250 g | Neéuso vikhuin (bao
t¥) = 1 va <2 thitién

3. Peoud hanh kidm tra lin thi

- Feudomonds 1%250g | hai

deruginosa Néu sé vi khudn (bao

¥) = 2 thi loai bd.

Bang 2: Kiém tra lan thi hai theo tiéu chuin vi
sinh QCVN 10:2011/BYT

Gidi han toi da cho phép
(Trong 1 g sin phim)

Tén chi tién

nl cl m 3 M 4
1. Coliform 4 1 0 2
2. Psegmodanaj 1 0 2
2aruginesa

n: sd don vi mau t6i thi€u phai kiém tra

c: sb don vi miu t6i da dudc chip nhan khi
phat hién nhiém vi sinh vat I6n hon m va nho
hon M.

m: miic gidi han tdi da vi sinh vat c6 thé dudc
chép nhan trong mot don vi mau.

M: mic gidi han tbi da vi sinh vat ma khong
mau nao dugc phép vudt qua.

Béang 3: Chi tiéu kiém dinh va phuong phédp
kiém nghiém

T Tén chi tiéu Phwong phap
kiém dinh kiém nghiém
1 Escherichia coli 150 9308-1:2014
2 Coliform I50 9308-1:2014
3 | Peewmodonas TCVN 8881:2011
aeruginasa

Phuong phap xt Ii s6 liéu

Nghién ctiu st dung phin mém phan tich SPSS
20.0 d€ nhap liéu, phan tich va xt li s6 liéu. Cac
bién s6 dugc phan tich theo ti 1& phan trim, gia
tri trung binh.

IV. KET QUA VA THAO LUAN
A. Ti 1¢ nhiém Escherichia coli, Pseumodonas
aeruginosa, Coliform trong nudc dd

Két qua nuodi ciy cho thiy c6 33/33 miu
déu dat tiéu chudn vi sinh vé Escherichia coli,
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Pseumodonas aeruginosa, Coliform.

Bang 4: Thuc trang cta nudc d4 dung lién phan
theo khu vuc (n = 33)

. Pat titu chuin

Khu vire nf:u — Smhri 18
S0 legng (%)

Noithanh | 30 30 01%
Ngoaithanh | 3 3 9%

Téng 33 33 100%

Nghién ctiu cho thiy, tit ca cdc miu nuéc da
dugc kiém nghiém déu cho két qui < 1 CFU/100
ml. Két qua nay thip hon so vdi nghién ciu
ctia N.J.Noor Izani et al. (2012) [9] v6i s lugng
khuin lac tir 1 dén nhd hon 50 CFU/ml va nghién
ctiu cta N. A. Mahat et al. (2015) [10], s luong
vi khuén nay dudc phat hién tr 1 — 50 CFU/100
ml. Nguyén nhan cla sy khac biét nay 1a do su
khic nhau ciia cic qudc gia, khdc nhau vé tip
quan, théi quen va sy nhan thic cia ngudi tiéu
ding vé van dé vé sinh va an toan thuc phim.

Vé tiéu chudn vi sinh, 100% maiu nudc da
khong bi nhiém 3 loai vi khuin néi trén. Két
qua nay cao hon so véi nghién cttu cua L& Minh
Tién [1], c6 14/20 miu dat tiéu chuin vé vi
sinh chiém 70%, c6 85% mau dat tiéu chuin
vé Pseumodonas aeruginosa, 80% dat chuin vé
Escherichia coli, 70% dat chuin vé Coliform.

Bang 4 cho thiy, vé thuc trang nudc da phan
theo khu vuc, 30/33 mau cla cic co sd & khu vuc
ndi thanh (chiém 91%) va 3/33 mau cia co sé &
khu vuc ngoai thanh (chiém 9%) dat tiéu chuin
vé vi sinh. K&t qua nay c6 su khéc nhau giita ti 1&
nhi€ém & hai khu vuc noi thanh va ngoai thanh.
So sanh véi nghién cdu ctia Lé Minh Tién [1]
cho thﬁy, 2/11 mau & khu vuc ndi thanh dat tiéu
chuén vi sinh (chiém 18,1%), c6 4/9 mau & ngoai
thanh dat tiéu chudn vi sinh (chiém 44,4%). Két
quéa nghién ciu cho thdy su nhan thiic clia cic
co s vé vé sinh da dudc cai thién va cac cd sd
da thé€ hién dugc vai trd cha thé clia minh trong
viéc dam bao suc khoe cho ngudi tiéu dung.

Ciéc két qua déu cho thiy khong c6 su ton tai
vi khuin trong nudc dd & tai thoi di€ém nghién
cu. Pay ciing 1a mot su bdo dam tam thai vé
chit lugng nuéc da dudc st dung hang ngly tai
dia phuong thanh phd Tra Vinh.
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B. M¢t s6 yéu t6 lién quan dén nguy co nhiém
Escherichia coli, Pseumodonas aeruginosa, Col-
iform trong nudc dd

Ciéc co sé dudc khio sit c6 sd nim 1am nghé
it nhat 1a 4 nam, nhiéu nhit la 33 ndm, s6 nim
lam nghé trung binh 13 14,9 + 84 nim. San
lugng trung binh trén ngay thap nhat 1a 2.000 kg,
cao nhit 1a 50.000 kg, san ludng trung binh la
12.363,6 + 16.427,2 kg/ngay. So sanh véi nghién
ctiu cta L& Minh Tién (2019) [1], s6 ndm lam
nghé trung binh cla cic co s san xuét 1a 4,78 +
3,33 nam. San lugng trung binh la 2925 + 1506
kg/ngay; ngay thip nhit 12 1.000 kg va cao nhét
la 7.000 kg.

Bang 5: Cic yéu t6 lién quan dén nguy co
nhiém Escherichia coli, Pseumodonas
aeruginosa, Coliform trong nudc da (n = 11)

- A LA aen So ll.l’(l’llg Tile
Cic veu to lien gquan y :
i Tl @ | o
Phicong phdp khir Ehuin
Loc RO (n, %) 10 20,9
Loc RO va loc thé (n, %) 1 01
Dic diém xung quanh
Hung quanh khéng co
sdng, ngoi, kénh, rach, 4] g£1.8
nghia trang (n, %)
Song ngdd, kénh, rach 1 0.1
(n, %)
Nghia trang (n, %) 1 2.1
Hinh thitc bdo qudn nicdc dd
Eho lanh, bao tai (n, %) 8 27
Thing mut, khe lanh
. 1 0.1
{n, %a)
EKho lanh, thing mit, bao
- . = 1 01
tai (n, %)
Eho lanh (n, %) 1 2.1
Khu vue
NGi 6 (n, %a) 10 90,9
Ngoai 4 (n, %) 1 91
Co sof vt chit
}Ienzlat gach, mai tén 6 545
(n, %a)
}Ienz}u mang, mai tén 5 455
(n, %)

Theo Béang 5, phuong phéap khi khuin dugc
cdc co s6 st dung chi yéu 1a RO véi 10/11 co
s& (chiém 90,9%), 1/11 co sé c6 st dung ca loc
RO va loc thd chiém 9,1%. Két qué nay cho thiy
100% co s san xuét déu cé quy trinh xi 1i nudc
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nghiém ngit véi phuong phdp chi yéu 1a RO.
Mot sb6 nghién ciu ciing cho thiy hiéu qud loc vi
khuéin cta phuong phdp nay, trong khi tiém niing
phét trién vi khuin cda nuéc ngdm dugc xi 1i
RO sau khi x& 1i da dugc giam déng k€ (hon 6
1an), tir 630 & 70 x 103 gidm xubng con 50 =+
20 x 103 (p < 0,05) [11]

Mot co s6 xung quanh c6 xdy dung nghia trang
(chiém 9,1%), mot co sé xung quanh c6 mang
1u6i song ngoi (chiém 9,1%), con lai 9/11 co s&
& xung quanh khong cé cic dic diém trén (chiém
81,8%). V& miit cd s& vat chit, mot co s6 st dung
hinh thifc bao quan la chia ca thung mut va kho
lanh (chiém 9,1%), mot co sd st dung hinh thiic
12 kho lanh, thing miit va bao tai (chiém 9,1%),
mdt cd sG cd hinh thic bdo quan la kho lanh
(chiém 9,1%). Con lai 8/11 st dung chd yéu la
kho lanh va bao tai (chiém 72,7%). Vé phan bd
theo khu vuc, mdt co sd niam & khu vuc ngoai
0 (chiém 9,1%), con lai 10/11 déu nam & noi 6
(chiém 90,9%). 5/11 cd s ¢6 hinh thic xay dung
nén xi ming mdi lgp ton (chiém 45,5%), 6/11 co
s c6 hinh thiic xay dung nén lat gach, mdi ton
(chiém 54,5%).

V. KETLUAN

Céc mau nudc da dudc ki€ém nghiém c6 33/33
mau dat tiéu chudn vi sinh vé cic chi tiéu la
Escherichia coli, Pseumodonas aeruginosa, Col-
iform.

Nghién cifu khong tim thiy yéu t6 lién quan
dén nguy co nhiém khuin trong nudc d4, bdi vi
s6 luong vi khuin dudc nudi cdy va dinh luong
déu < 1 CFU/100 ml. Két quéa nay cho thiy céc
mau nudc dd déu dat tiéu chudn vé vi sinh theo
QCVN 10:2011.

Két qua nghién cifu ciing chua ghi nhan c6 su
ton tai ctia ba loai vi khudn néu trén trong nudc
d4 tai thanh ph6 Tra Vinh tai thoi diém nghién
ctiu. Tuy nhién, dé nang cao chét lugng ctia nudc
da, Chi cuc An toan vé sinh thuc phdm thanh
phd Tra Vinh can ting cudng td chic kiém tra
hang ndm dbi véi cic co sé vé thuc hanh céc
quy dinh trong san xuét kinh doanh, ddy manh
tuyén truyén vé kién thiic an toan thuc phim.
Bén canh d6, viéc tim hiu cic nguy cd nhiém
khuin cia nudc da 1a can thiét, do d6 can cé
thém nhiéu dé tai nghién ctu vé linh vuc nhim
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g6p phan ngin chin nhiing 4nh hudng dén stc
khoe cong dong, gép phan han ché nhiing bénh
lay qua duong tiéu hoa.
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