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Abstract

The cross-sectional descriptive study was conducted at 65 bottled drink water product
production facilities in Dak Lak province in 2023. The objectives were to determine the
prevalence of bacterial contamination in bottled drinking water products at some production
facilities in Dak Lak province and analyze related factors. The results indicated that 42/65
(64,0%) of samples did not meet the bacterial requirements according to QCVN 6-
1:2010/BYT. Unsatisfactory bacterial criteria included Coliform (50.5%), P. aeruginosa
(50.5%), and Clostridia (4.6%). All samples were not detected for E. coli and Streptococci
feacal. The main factors influencing bacterial contamination of bottled drinking water were
the layout design of the production area; factory structure, means of washing and disinfecting
hands, sanitary conditions of the jar, practice of personal hygiene, practice cleaning the jar,
and practice of packaging the products.
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The assessment of bacterial contamination in bottled drinking water...

Thuc trang nhiém vi khuan trong san pham nudc udng dong binh tai tinh Dak Lak
nam 2023 va mit so yéu td lién quan

Nguyén Vii Thuin', Vién Chinh Chién’, Tuéng Qudc Triéu', Hoang Khic Tuin Anh?,
Nguyén Thi Thu Hién', P§ Thi Thu Hrong'

YWién Vé sinh dich té T. ay Nguyén, Bk Lik, Viét Nam

2Truong Pai hoc Yté Céng cong, Ha Noi, Viét Nam

Tom tit

Nghién ctru mé ta cat ngang tién hanh tai 65 co so san xuat sin pham nuédc udng dong
binh (NUDB) trén dia ban tinh Pk Lik nam 2023. Muc tiéu nghién ciru nham xéac dinh ty
1¢ nhiém vi khuan (VK) trong san pham NUPB va phan tich mot s6 yéu t6 lién quan tai cac
co s& san xuat trén dia ban tinh Pak Lik. Nghién ctru thyc hién 1dy mau san pham NUDB
xét nghiém 5 chi tiéu VK va dénh gia diéu kién an toan thuc phém (ATTP), thuc hanh cua
ngudi tryc tiép san xuat tim yéu t6 lién quan. Két qua phat hién c6 64,4% (n = 65) mau san
pham NUDB khong dat yéu cau vi sinh vt (VSV) so véi QCVN 6-1:2010/BYT. Trong d6
san pham NUDB nhiém chu yéu VK Pseudomonas aeruginosa 50,5% (33/65), Coliforms
téng sb 50,5% (33/65), Clostridia 4,6% (3/65), khong phat hién mau nao nhiém Escherichia
coli va Streptococci feacal. Cac yéu t6 chinh anh huéng dén tinh trang nhiém VK trong san
pham NUDB 1a thiét ké bé tri khu vuc san xuét, két cdu nha xudng; phuwong tién rira va khu
trung tay, diéu kién vé sinh v6 binh, thuc hanh vé sinh ca nhan, thuc hanh vé sinh binh, thuc
hanh hoan thién san pham.

Tir khéa: Nuéc uong dong binh, nhiém vi khudn, chat herong mede udng dong binh.

1. PAT VAN PE

San pham nudc ubng dong binh (NUDB) thuong dugc dung udng truc tiép, rat tién
dung va an toan cho nguoi tiéu dung nén NUDB c6 mat khép moi noi (tr trudng hoc, bénh
vién, ...). Tuy nhién, chét luong khong dam bdo an toan thuc phém (ATTP) cua NUDB hién
nay duoc coi la van dé y té cong cong can duoc quan tam, dac biét 1a tinh trang nhiém VK
trong san pham NUDB. Két qua giam sat mbi nguy 6 nhiém nudc udng déng chai, binh trén
thi truong 5 tinh Ty Nguyén cta Vién Vé sinh dich t& Tay Nguyén tir nim 2017 dén nim
2020 cho thiy tinh trang nhiém VK chil yéu tap trung vao san pham NUDB chiém 47,0%
(301/640), nam 2021 ty 1é nhiém VK trong san pham NUDB ting 1én rét cao 78,7%.

Trong s6 5 tinh khu vuc Tay Nguyén, tinh dén thang 1/2022, tinh Dak Lak c6 s6 lugng
co s& san xudt NUDB nhiéu nhét, trén 100 co s6 v6i quy md vira va nho. Bé NUPB dam
bao chat lugng thi co sé san xuét thuc hién tuan thu cac yéu cAu trang thiét bi dung cy, co
sO, con ngudi. .. va san pham khong c6 cac VK theo quy dinh tai QCVN 6-1:2010/BYT [1].
Tuy nhién, mot s6 co s& san xuat van chua chip hanh ding cac quy dinh vé diéu kién san
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xuat NUDB tir d6 lam ting nguy co nhiém VK trong NUDB. Nghién ctru ctia mét s6 tac gia
trude day cling cho thay c6 méi lién quan giita nhiém VK trong san pham NUDB véi diéu
kién san xudt (thiét ké nha xuong, két cdu nha xudng...) va thuc hanh san xuit NUPB (vé
sinh c¢& nhan, v¢ sinh co so, v€ sinh binh...) [2-4].

Tai tinh Dak Lak noi riéng va khu vuc Tay Nguyén néi chung cho dén nay van chua
c¢6 nghién ciru ndo danh gia thuc trang nhiém VK trong NUDB tai co s san xut va cac yéu
t6 lién quan. Chinh vi 1y do trén, nghién ctru “Thyc trang nhiém vi khuan trong san pham
nudc udng dong binh tai mot s6 co s san xuat trén dia ban tinh Pk Lik nim 2023 va mot
sO yéu 6 lién quan” duoc thuc hién véi myc tidu xac dinh ty 18 nhiém VK trong san pham
NUBDB va phan tich mot s6 yéu t6 lién quan dén tinh trang nhiém VK trong san pham nudc
NUDB tai mét sb co s& san xuét trén dia ban tinh Dk Lik nam 2023.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Péi twong, dia diém va thoi gian nghién ciru

Déi twong nghién ctru 13 65 co sé san xuat NUDB trén dia ban tinh Dik Lak nam 2023.
2.2 Thiét ké nghién ciru

Thiét ké nghién ctru mo ta cit ngang.
2.3. C& mau nghién ciru va phwong phap chon mau

* C& mau nghién ciru: Ap dung cong thic tinh ¢d mau cho udce tinh 1 ty 18 nhu sau:

le—a/z p(l - p)
n= 72

Trong do:

n: C& mau nghién curu.

Z: Hé sb tin cdy. V6i o= 0,05 thi Z1.02 = 1,96

p: Lay p = 0,787, ty 1¢ san pham NUDB nhiém VK tai khu vuc Tay Nguyén nim 2021
theo bao c4o cua Vién Vé sinh dich t& Tay Nguyén .

d: Mc sai sd tuyét ddi chép nhan, d =0,1

Thay cac gia tri vao cong thic tinh ¢& mau duogc 1a n = 65.

- C& mau nghién ciru: mdi co sé 1 mau san pham NUDB x 65 co s san xuat NUDB.

* Phwong phap chon miu:

D6i v6i co s san xudt: Lap danh sach cac co s¢ dang san xuat NUDB di cong bd chat
lugng san phém tai tinh Dik Lak va dang hoat dong 1a 116 co s& san xuét. Tt danh sach cac
co s tién hanh chon 65 co s& theo phuong phap ngiu nhién don. Dbi v6i san pham nude
NUDB: Tai mdi co s6, 14y ngau nhién 02 mau san pham NUDB c6 thé tich tir 10 lit/don vi
san pham tro 1én da duge bao goi thanh pham, dén nhan ghi rd diy du thong tin (ngay san
xuét, han st dung, dinh lugng...).

2.4. Phwong phap thu thap s6 li¢u va danh gia két qua

* PJi véi san phAm NUDB

DPé dam bao tinh bao mat ctia co sd san xuit, mau NUPB duoc thao nhdn, ma héa, bao
quéan va van chuyén dén Trung tam Kiém nghiém - An toan thuc pham Khu vuc Tay Nguyén
— Vién V¢ sinh dich t& Tay Nguyén dé kiém nghiém céc chi tiéu vi sinh. Phén tich chi tiéu
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Coliforms tong s6 va E. coli theo TCVN 6187-1:2019; P. aeruginosa theo ISO 16266:2006;
Streptococci feacal theo TCVN 6189-2:2009 va Clostridia theo TCVN 6191-2:1996. Cac
chi ti€u va phép thir vi sinh nay da dugc cong nhéan ctia Cuc An toan thuc phé‘im ~-Bo Y té
vé viéc chi dinh co s¢ kiém nghiém thyc phém phuc vu quan ly nha nudc vé an toan thuc
pham.

Két qua phan tich duoc danh gia dat hay khong dat theo Quy chuan k¥ thuat qudc gia
d6i véi nude khoang thién nhién va nudc uéng dong chai QCVN 6-1:2010/BYT [1].

* Mot s6 yéu t6 lién quan

Ghi nhén vao bang kiém: Cac diéu kién vé thiét ké, bo tri khu vuc san xuat; trang thiét
bi, dung cy; két ciu nha xudng; diéu kién bao bi va bao quan.

Quan sat hét toan bo nguoi tryc tiép san xuat, thuc hanh vé sinh c4 nhan, thuc hanh vé
sinh v6 binh, thuc hanh kiém tra va thay 161 lgc dinh ky, thyc hién hoan thién san phém,
ngudi truc tiép san xuat khong chip hanh ding theo quy dinh thi xem nhu vi pham va ghi
vao bang kiém noi dung thu thap.

2.5. Xir Iy s6 liéu

Nhap liéu bang phan mém Epidata 3.1, phan tich va xir I s6 liéu bang phian mém SPSS
Statistics version 22. So sanh sy khac biét cac ty 1& bang y? test hodc Fisher's Exact Test.
Gia tri p < 0,05 dugc xem 1a khac biét c6 ¥ nghia thong ké.

3. KET QUA VA BAN LUAN

3.1. Tinh trang nhiém vi khuén trong sin phim nwéc uéng déng binh
Két qua phan tich 65 mau san phdm NUDB tai 65 co s& san xudt trén dia ban tinh Pak
Lik nim 2023 duoc thé hién ¢ Hinh 1.

v/:../v i
135.4% Mju khéng dat
{‘3""4% = Mau dat
- 646%

" o
\

Hinh 1. 7y Ié mau NUPB dat va khéng dat vi sinh theo QCVN 6-1:2010/BYT

Két qua nghién ciru cho théy, trong 65 mau NUDB dua vao nghién ctru ¢6 42 mau san
phém NUDB khong dat vé vi sinh vét (64,6%). Ty 1¢ mau NUDB khong dat VSV trong
nghién ciru cta chiing t6i cao hon so véi nghién ctru Than Ngoc Ha tai Thanh phd Can Tho
(2020) (39,7%) [5], Pham Vin Hung tai thanh phd Ha Noi (2020) (33,0%) [6], nhung thap
hon so v&i bao cao giam sat mbi nguy NUDB cua Vién V¢ sinh dich té Tay Nguyén tai khu
vuc Tay Nguyén nam 2021 (78,7%). B6i vi, nghién ctru nay chi thuc hién 1y miu san phdm
NUBDB tai co s& san xuat, con giam st ciia Vién V¢ sinh dich t& Tay Nguyén thu mau san
pham NUDB trén thi truong, ngoai chiu anh huéng cac diéu kién ATTP trong san xuat, thuc
hanh trong san xuét thi con chiu anh huodng cac diéu kién ATTP tai co s& kinh doanh san
phiam NUDB. Ty 1¢ nhiém timg loai vi khuan trong san phdm nudc udng déng binh duoc
trinh bay tai Bang 1.
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Bdng 1. Ty I¢ nhiém ting logi vi khudn trong san pham nuéc uéng déng binh (n = 65)

Chi tiéu vi khuén Tan s6 (n) Ty 18 (%)
Coliforms tong s6 33 50,8

E. coli 0 0
Streptococci feacal 0 0

P. aeruginosa 33 50,8
Clostridia 3 4,6

Két qua Bang 1 cho thiy, trong 65 mau san pham NUDB ty 1& nhiém vi khuin
Coliforms tong sb 1a 50,8%, twong dong véi ty 18 nhiém vi khuan P. aeruginosa (50,8%),
chi ¢6 3 mau nhiém vi khuan Clostridia (4,6%), khong c6 mau san pham NUDB nio nhiém
E. coli va Streptococci feacal. Ty 1¢ mau nhiém P. aeruginosa nghién ctru nay rat cao, cao
hon so v6i nghién ctru ctia Tran Minh Phuong ciing tai tinh Hung Yén (2018) (7,7%) [7],
Than Ngoc Ha tai thanh phé Can Tho (2020) (32,8%) [5]. Ty 1é nhiém Coliforms tong sb
ctia nghién ciru ndy cao hon nhiéu so nghién ciru 3 Manh Hung tai tinh Hung Yén (2016)
(13,9%), Tran Minh Phuong ciing tai tinh Hung Yén (2018) (23,1%) [7] va Pham Vin Hung
(2020) (33,0%) [6]. Nhung ty 1¢ nhiém Coliforms tong s twong duong bao cao Vién Vé
sinh dich t& Tay Nguyén nim 2021, tai khu vuc Tay Nguyén ty 1& nhiém Coliform tong sd
53,2%. Su hién dién ciia Coliforms cho biét tinh trang san phém NUDB méi bi 6 nhiém,
diéu nay tuong u‘ng v6i hé théng day chuyén san xudt di c6 van dé can phai khic phuc. VK
Coliforms tong s6 c6 trong san pham NUDB cho thay viéc xtr Iy nude khong hiéu qua Su
hién dién cua tong coliform trong san pham NUBDB c6 thé 1a do sy xam nhap cua dét hodc
chat hiru co vao trong nuée, do qua trinh san xut, phong chiét rot khong dam bao kin, nguoi
truc tiép san xuét khong v¢€ sinh ca nhan dﬁy du, vé sinh binh, nép binh, voi binh chua dam
bao di 1ay nhiém vao san pham NUDB.

3.2. Mot s6 yéu t6 lién quan dén nhiém vi khuin trong san phim nwéc udéng dong binh

Méi lién quan giira diéu kién an toan thuc phim véi tinh trang nhiém vi khuan trong
nude udng dong binh duge trinh bay tai Bang 2.

Bdng 2. Méi lién quan giita diéu kién an toan thyc pham véi tinh trgng nhiém vi khuan
trong nudc uong dong binh
VK trong NUDB

S " OR
Yéu to Khong dat
Pat (n, %) o A V' es%Ch P

Thiét k&, bo tri khu Khong dat 29 (82,9) 6 (17,1) 6,3 0.002
vuc san xuat Pat 13 (43,3) 17 (56,7) (2,0-19,7) ’
Két cdu nha xudong Khong dat  31(81,6) 7 (18,4) 6,4 0.002

Dat 11(40,7) 16 (59,3) (2,1-19,8)
TTB, dung cu tiép xic Khong dat 5 (83,3) 1(16,7) 3,0 0,300
truc tiép v6i NUPB ~ Dat 37(62,7) 22 (37,3) (0,3-27,1) *
Phuong tién rira va Khong dat 28 (80,0) 7 (20,0) 4,6 0.011
khir tring tay Dat 14 (46,7) 16 (53,3) (15-13,7)
Diéu kién bao bi, bao  Khong dat 16 (69,6) 7 (30,4) 1,4 0.729
quan Dat 26 (61,9 16 (38,1) (0,5-4,1) !

) Fisher's Exact Test
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Két qua Bang 2 cho thay khong c6 mbi lién quan c6 ¥ nghia thong ké giira trang thiét
bi, dung cu tiép xtc truc tiép véi NUDB; diéu kién bao bi, bao quan véi ty 1& nhiém VK
trong san pham NUDB. Nghién ctru xac dinh c6 mdi lién quan c6 y nghia thong ké gitra thiét
ké, b tri khu vyc san xuat véi tinh trang nhiém VK trong san pham NUBB (p < 0,05; OR =
6,3; 95% CI: 2,0-19,7). Nguyén nhan co s& san xuat khong thiét ké theo nguyén tic mot
chiéu c6 thé gay 6 nhiém chéo VK tir khu vuc san xuat ban sang khu vuc san xuét sach, tir
d6 gy nhiém VK vao trong san pham NUDB. Mit khac, da phan cac co s san xuat dién
tich san xuat nho, chat hep chua phul hop véi cong suat san xuat, nén dién tich bb tri cac khu
vuc san xuat chua dam bao nhu: dién tich khu vyc tiét khuan vo binh nho chua pht hop cong
sudt san xuat ctia co s nén khong dap tng cong suat khir khuan vo binh, tir d6 mot sd co so
bo qua cong doan khir khuan tién hanh chiét rot truc tiép vi vay ting nguy co VK nhiém vao
san pham. Nghién ctru chung t6i twong dong nghién ctru Cao Thanh Diém Thuy (2016),
nghién ciru cling chi ra mdi lién quan c6 y nghia thong ké gitra thiét ké, bd tri khu vue san
Xuat véi ty 1¢ nhiém VK trong san pham NUDB.

Nghién ctru xac dinh c6 mdi lién quan c6 ¥ nghia thong ké gitra két ciu nha xuong véi
tinh trang nhiém VK trong san phém NUDB (p <0,05; OR =6,4; 95% CI= 2,1-19,8). Két
ciu nha xudng anh hudng rat 16n dén chit luong san pham NUDB. Trong qua trinh san xuat
co s& phai dam bao diéu kién ATTP vé két cAu nha xudng nhu: tudng, tran, nén nha khong
thdm nudc, ran nut, khong am mdc, d& 1am vé sinh. Nhung trén thyc té mot sb co s& san
xuét chua duy tu bao dudng, nén khu vuc san xuit nén sut lun, khong thoat nudc gy @ dong
nude trong khu vuc san xuét, tuong tran nha lam vat liéu khong chéng thim gay am mdc.
Hay khu vuc chiét rot chua duoc thiét ké tach biét, khong v¢ sinh thuong xuyén. Cac co s&
da trang bj dén UV diét khuan khong khi trong phong chiét rot lai khong str dung, hodc st
dung nhung dén UV da hét thoi gian hoat dong nén khong co tic dung diét khuén, tir 6 lam
ting nguy co nhiém VK vao san phdm NUDB.

Nghién ctru xac dinh méi lién quan c6 ¥ nghia théng ké giita phuong tién rira va khir
tring tay voi tinh trang nhim VK trong san pham NUDB (p < 0,05; OR = 4,6; 95% CI =
0,4-32.5). Diéu nay co thé 1y giai do cc co s chwa chu trong dén trang bj do bao ho lao
dong va phuong tién v¢ sinh cd nhan cho nguoi truc tiép tham gia san xuat NUPB, mot sd
co s& phuong tién rira va khir khuan ban dau dam bao chi dé dugc cip gidy du didu kién an
toan thyc pham. Sau khi cip gidy du diéu kién co sé khong duy tri phuong tién rira tay va
khir khuan nhu khong co nudc sat trung, khong cung cap gidy khan lau kho tay, khong co
nude dé rira tay. Vi vy, ngudi san xut truc tiép khong vé sinh tay trude khi vao san xut
lam tang nguy co nhiém VK tir ban tay ciia ngudi san xuat vao trong san pham. Mic khac,
mdt s6 co s& mic du phuong tién rira tay va khir tring c¢6 day di nhung nguoi tryc tiép san
xuét lai khong str dung. Mbi lién quan giit thyc hanh trong san xuat véi tinh trang nhiém vi
khuan trong san pham nudc uéng dong binh dugce trinh bay tai Bang 3.

Nghién ciru xac dinh méi lién quan ¢ ¥ nghia thong ké gitra diéu kién vé sinh c4 nhan
voi ty 1€ nhiém VK trong san phém NUDB (p <0,001; OR = 14,2; 95% CI = 3,4-59,3).
Nghién ctru ctia ching t6i twong dong véi nghién ctru ctia Vil Thi Huong (2017), chi ra mbi
lién quan ¢ y nghia thong ké thuc hanh vé sinh ¢ nhan véi tinh trang nhiém VK trong san
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phiam NUDB [3]. Thyc hanh vé sinh c4 nhan dung khi thyc hién ddy du cac yéu cau thuc
hanh trang bi bao ho lao dong; cit ngén va giit sach mong tay, khong deo d trang strc; khong
hut thudc, khong khac nhd trong khu vuc san XUét.

Bdng 3. Mai lién quan gii thec hanh trong san xudt véi tinh trgng nhiém vi khuan trong
san pham nwéc uéng déng binh

Yéu t6 lién quan VK trong NUDB OR p
Pat (n,%) Khong dat (n,%) (95%Cl)

Thyc hanh vé Khoéng 39 (78,0) 11 (22,0) 14,2

sinh c& nhéan dat (3,4-59,3) 0,000
Dat 3(20,0) 12 (80,0)

Thuc hanh vé Khoéng 41(80,4) 10 (19,6) 53,3

sinh binh dat (6,2- 0,000
Pat 1(7,1) 13 (92,9) 456,7)

Thuc hanh hoan ~ Khong 32 (88,9) 4 (11,1) 15,2

thién san phém dat (4,2-55,3) 0,000
Pat 10 (34,5) 19 (65,5)

San phém NUDB c6 vo binh khong chi str dung mot 14n ma duoc tai st dung lai nhiéu
lan. Vi vay viéc vé sinh binh (ndp binh, voi, vé sinh bén trong binh) khéng dam bao ting
nguy co nhiém VK trong san pham NUDB. C6 méi lién quan c6 ¥ nghia thong ké giira thuc
hanh vé sinh binh véi ty 1 nhiém VK trong san pham NUPB (p < 0,05). Nghién ctru ciing
xéac dinh méi lién quan c6 ¥ nghia thong ké giira thuc hanh vé sinh ndp binh va voi binh véi
ty 16 nhiém VK trong san pham NUPB (p < 0,001).

C6 mbi lién quan gitra thue hanh hoan thién san phdm véi tinh trang nhiém VK trong
san pham NUDB. Trudc khi chiét rot nude thanh phim vao binh co s¢ khong thyc hién trang
lai binh bang nuéc thanh pham, khong kiém tra cdm quan san pham (c6 di vat, mau sic nude
thay dbi, ...) dé loai bo san phdm khong dat chét lugng. Cac co s6 thue hanh hoan thién san
pham khong dat c6 nguy co nhiém VK trong san phdm NUDB cao gip 15,2 1an so véi co s¢
dat thyc hanh hoan thién san phdm NUBB (p < 0,05).

4. KET LUAN

Ty 1é mAu san pham NUDB san xuit tai tinh Dak Lak nim 2023 khong dat yéu cau vé
vi sinh vat 14 42/65 (64,4%). Trong d6, ty 1¢ nhiém Coliforms tong s6 va P. aeruginosa cling
chiém 50,8%. Ty 1¢ nhiém Clostridia & mic thap (4,6%) va chua phét hién san pham NUDB
nhiém E. coli va Streptococci feacal. Mot s6 yéu t6 lién quan dén tinh trang nhiém VK trong
san pham NUDB nhu: thiét ké, bd tri khu vuc san xudt; két cdu nha xudng; phuong tién rira
va khir tring tay; thuc hanh v¢€ sinh cd nhan; thyc hanh v¢€ sinh binh; thyc hanh hoan thi¢n
san pham.
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