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Abstract

A cross-sectional descriptive study was conducted from March 2023 to December
2023 to assess the implementation of food safety regulations in bottled water production
facilities across the five provinces of the Central Highlands region (Kon Tum, Gia Lai, Dak
Lak, Dak Nong, Lam Dong) in 2023. The study evaluated food safety conditions, practices
of direct production personnel, and collected bottled water samples for testing five bacterial
indicators according to QCVN 6-1:2010/BYT. The results showed that the majority of
facilities did not meet the criteria of physical infrastructure conditions at 74.7% (56/75),
equipment and utensil conditions at 74.7% (56/75), conditions of direct production personnel
at 44.0% (33/75), personal hygiene practices at 65.3% (49/75), and bottle cleaning practices
at 72% (54/75). The rate of microbial contamination in bottled water products was 70.7%
(53/75), of which the main contamination was Pseudomonas aeruginosa 45.3% (34/75),
total Coliforms 42.7% (32/75), Clostridia 6.7% (5/75) and Streptococci feacal 2.0% (2/75).
Some factors related to bacterial contamination in bottled water products are the condition
of facilities, practicing personal hygiene, and practicing bottle hygiene.
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Thuc trang an toan vé sinh thuc pham ciia cac co sé san xuat nudc udng dong hinh
tai khu vuc 5 tinh Tay Nguyén nam 2023

Nguyén Vii Thuén, Vién Chinh Chién, Twéng Qudc Triéu,
Ta Duy Hung, P6 Thi Thu Hwong, Pham Thi Kim Dung
Vién Vé sinh dich té T ay Nguyén, Bk Lk, Viét Nam

Tom tit

Nghién ctru m ta cit ngang dugc thuc hién tir thang 3/2023-12/2023, nhim danh gia
thyuc trang thuc hién quy dinh vé an toan thuc phém clia cic co sO san xuét nude uéng dong
binh tai 5 tinh khu vuc Tay Nguyén (Kon Tum, Gia Lai, bik Lik, Dik Nong, Lam Déng)
nam 2023. Nghién ctru thyc hién danh gia diéu kién an toan thyc pham, thuc hanh cia nguoi
tryc tiép san xuat va 1dy mau san phdm nude uéng dong binh xét nghiém 5 chi tiéu vi khuan
theo QCVN 6-1:2010/BYT. Két qua cho thiy phan 16n cac co s¢ khong dat cac tiéu chi vé
diéu kién co s& vat chat 1a 74,7% (56/75), diéu kién trang thiét bi dung cu 1a 74,7% (56/75),
diéu kién nguoi truc tiép san xuat 44,0% (33/75), thuc hanh v¢ sinh ca nhan 65,3% (49/75),
thuc hanh v¢ sinh vo binh 72% (54/75). Ty 1€ nhiém vi sinh vat vi sinh vat trong san phém
nudc udng dong binh 1a 70,7% (53/75), trong d6 nhiém chu yéu vi khuan Pseudomonas
aeruginosa 45,3% (34/75), Coliforms tong sd 42,7% (32/75), bao tir vi khuan ki khi khir
sulfit (Clostridia) 6,7% (5/75), Streptococci feacal 2,0% (2/75). Mot s6 yéu t6 lién quan tinh
trang nhiém vi sinh vat trong san pham nudc uéng déng binh 1a diéu kién co s vat chat;
thuc hanh vé sinh ca nhan va thuc hanh vé sinh binh.

Tir khéa: Nuéc uong dong binh, nhiém vi sinh vt, chat lirong nuée uong dong binh.

1. PAT VAN PE

San pham nuéc udng déng binh (NUPB) thudng duoc dung udng truc tiép, rat tién
dung va an toan cho nguoi tiéu dung nén NUDB c¢6 mat khip moi noi (tir trudng hoc, bénh
vién, cong s¢ ...). Tuy nhién, chat luong NUDB trén thuc té khong phai san pham NUDB
nao ciing an toan [1]. Két qua giam sat mbi nguy 6 nhiém nudc udng dong chai, dong binh
trén thi truong 5 tinh Tay Nguyén tir ndm 2017 dén nam 2018, cho thiy tinh trang nhidm vi
sinh vat (VSV) chu yéu tap trung vao san pham NUDB chiém 41,5% (162/390), nguyén
nhan nhiém chu yéu Coliforms va Pseudomonas aeruginosa (P. aeruginosa) [1]. Nam 2021
ty 16 nhiém VSV trong san pham NUDB ting 1én rit cao 78,7% trong d6 nhiém P. aeruginosa
chiém 44,7% va nhiém Coliform tong sé chiém 53,2%.

Tai khu vuc Tay Nguyén, tinh dén thang 1/2022 c6 trén 300 co s& san xuat NUDB voi
quy md vura va nho. Pé NUDPB dam béo chit lugng thi co s¢ san xuét thue hién tuan thu cac
yéu cAu vé trang thiét bi dung cuy, co sO, con ngudi va san phém dap ung vé luong VSV theo
quy dinh tai QCVN 6-1:2010/BYT [2]. Tuy nhién, mdt sé co so san xuat van chua chip hanh
dung cac quy dinh vé diéu kién san xuat NUDB tir ¢6 lam ting nguy co nhiém VSV trong
san pham NUDB [3, 4].
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Chinh vi 1y do trén, khao sat “Thuc trang v€ sinh an toan thyuc phém cua cac co s san
xuat nude udng déng binh tai Tay Nguyén nam 2023” duogc thyc hién v6i muc tiéu danh gia
diéu kién an toan thuc phém (ATTP), xac dinh ty 1¢ nhiém VSV trong san phém NUDB va
phan tich mot sb yéu t6 lién quan dén tinh trang nhiém VSV trong san phim nuéc NUDB
tai mot sd co s san xuét trén dia ban khu vuc Tay Nguyén nam 2023, tir d6 dua ra khuyén
nghi gitip cho cac co s san xuat NUPB ciing nhu co quan quan Iy ATTP quan 1y t6t cac
khau trong qua trinh san xuit NUPB, dam bao ATTP san phdm NUDB.

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

75 co s6 san xudt NUDB trén dia ban tinh 5 tinh Tay Nguyén (Kon Tum, Gia Lai, ik
Lak, Pak Nong, Lam Pong) ndm 2023.
2.2. Thiét ké nghién ciru

- Thiét ké nghién ciru mé ta cit ngang, mo ta thuc trang 6 nhiém vi sinh vat trén nudc
ubng dong binh va phén tich mot sé yéu t6 lién quan.
2.3. C& miu nghién ciru va phuong phap chon miu

* C& miu nghién ctru: Ap dung cong thirc tinh ¢& mau cho uéc tinh 1 ty 18, nhu sau:

Zi a2 p(1—p)
n= 7

Trong do:

n: C& mau nghién ciru.

Z: Hé s tin cay. Vi a= 0,05 thi Z1-0/2 = 1,96

p: Lay p=0,787, ty 1¢ san pham NUPB nhiém vi khuan (VK) tai khu vuc Tay Nguyén
nam 2021.

d: Mirc sai sb tuyét dbi chép nhan, d=0,1

Thay céc gia tri vao cong thirc tinh c& mau duoc 1a n = 65. Bé dy phong co s san xuat
NUBDB tir chdi tham gia nghién ctru, cong 15% méu dy phong. Vay tong sb lwong mau
NUBB can ldy 1a n = 75 miu.

- C& mAu nghién ctru: mdi co s¢ 1 mau san pham NUPB x 75 co so san xuat NUDB.

* Phuong phép chon mau:

Déi voi co so san xuat: Lap danh sach cac co sé dang san xuat NUDB da cong bd chat
lwong san pham tai Khu vuc Ty Nguyén va dang hoat dong 12 320 co s& san xuét. Tir danh
sach cac co s tién hanh chon 75 co s& theo phuong phap ngau nhién don. Di voi san pham
nude NUDB: Tai mdi co sd, 14y ngéu nhién 01 mau san pham NUDB c6 thé tich tir 10 lit/don
vi san pham trg 1én da dugc bao goi thanh pham, dan nhan ghi rd day dii thong tin (ngay san
xuét, han st dung, dinh lugng ...).

2.4. Phuong phap thu thép s6 liéu va danh gia két qua

* Panh gia diéu kién ATTP: Xem xét ho so, quan sat, phong van va ghi két qua vao
bang kiém xay dung dua trén cac quy dinh tai Nghi dinh s6 15/2018/ND-CP; Nghi dinh sd
115/2018/ND-CP; Nghi dinh s 155/2018/ND-CP [5-7].

Vietnam Journal of Food Control - vol. 7, no. 3, 2024



The state of food safety and hygiene in bottled water production ...

* Poi voi san pham NUDB: Dé dam bao tinh bao mat cta co s san xuit, mau NUPB
dugc thao nhan, ma hoa, bdo quan va van chuyén dén Trung tam Kiém nghiém - An toan
thyc pham Khu vuc Tay Nguyén — Vién Vé sinh dich t& Tay Nguyén dé kiém nghiém cac
chi tiéu vi sinh. Phan tich chi tiéu Coliforms tong s6 va E. coli theo TCVN 6187-1:2019; P.
aeruginosa theo 1SO 16266:2006; Streptococci feacal theo TCVN 6189-2:2009 va bao tr vi
khuan ki khi khr sulfit (Clostridia) theo TCVN 6191-2:1996. Cac chi tiéu va phép thir vi
sinh nay da dugc Cuc An toan thuc phém —BO Y té chi dinh, cac chi tiéu nay da duoc cong
nhan va dang con hiéu luc theo ISO/IEC 17025 (Vilas 476) [8, 9].

Két qua phan tich duoc danh gia dat hay khong dat theo Quy chuan k¥ thuat qudc gia
d6i v6i nude khoang thién nhién va nude ubng dong chai theo QCVN 6-1:2010/BYT [2].
2.5. Xir 1y s6 liéu

Nhép liéu bang phan mém Epidata 3.1, phan tich va xir I s6 liéu bang phan mém SPSS
Statistics version 22. So sanh sy khéc biét cac ty 1€ béng x? test. Gia tri p < 0,05 dugc xem
1a khac biét c6 y nghia théng ké.

3. KET QUA VA BAN LUAN
3.1. Piéu kién an toan thye phim tai cac co sé sin xuit nuéec udng dong binh
Két qua nghién ciru diéu kién an toan thyc pham tai 75 co sé san xuit (CSSX) NUPB
trén dia ban khu vuc Tay Nguyén ndm 2023, két qua nhu ¢ Hinh 1.
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B Khoéng dat EDat

Hinh 1. Thyc trang diéu kién an toan thuc pham tai cdc co so san xuat nudc uong dong

binh

Tir Hinh 1 cho thay, ty 1&¢ CSSX khong dat céc tiéu chi vé diéu kién ATTP rét cao.
Trong do, ty 1¢ khong dat didu kién co s¢ vat chat chiém ty 1& 74,7% (56/75). Két qua cua
nghién ctru nay cao hon so v4i nghién ctru cia Than Ngoc Ha tai Can Tho (2020), chi ¢6
33,6% co s& khong dat diéu kién co so vat chat [10]. Theo két qua nghién ciru, ty 18 khong
dat diéu kién trang thiét bi, dung cu 1a rat cao 74,7% (56/75) va diéu kién vé ngudi truc tiép
san xudt 1a 44,0% (33/75). Céc co so san xuat NUPB tham gia nghién ctru nay, di duoc
tham dinh dap tmg day du cac diéu kién ATTP theo quy dinh va dugc cip ching nhan co s&
du diéu kién an toan thuc phim. Tuy nhién, sau khi duoc cap gidy du diéu kién san xuét, da
s6 cac co s¢ san xuat khong duy tri viée tuan thu cac yéu ciu chung vé an toan thyc pham
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nhu diéu kién ban dau. Mot sd co sé da khong duy tri do chi phi van hanh cao, mat béng san
xudt chat hep, ¥ thirc ctia chii co so thip ... Cac co s& khong duy tri da cac diéu kién ATTP
dan toi trang thiét bi, co s& vat chat xuéng cép, hu hdng; bén canh d6, mot s6 co s6 duy tri
thyc hanh tt an toan thyc pham. Piéu kién vé ATTP khong dam bao ting nguy co nhiém
VSV, 1a mdi nguy anh hudng dén chat lwong ciia san pham NUDB.

Két qua nghién ctru cho thay, co sé thuc hanh vé sinh vo binh khong dam bao chiém
ty 18 rat cao (72,0%), chi c6 21/75 co s (28,0%) thuc hanh vé sinh vo binh dung. Tt ca cac
co s& san xuat NUDB tai TAy Nguyén déu tai str dung lai binh cii vi vay viéc stc rira khong
dung quy trinh 13m ting nguy co nhim VSV vao san pham NUDB. Két qua nghién ctru cta
chung t6i cao hon két qua nghién ctru cia Tran Thi Anh Hong tai tinh Binh Dinh (2011)
[11], chi c6 48,0% co s& dat thyc hanh vé€ sinh vé binh, theo nghién ctru cia Than Ngoc Ha
tai Can Tho (2020) (12,1%) [10]. Viéc cac co sé san xuat thyc hanh vé sinh binh khéng dam
bao cao, chimg t0 y thirc chap hanh ctia co s kém, chua ¥ thirc tim quan trong cta viéc vé
sinh binh. Nghién ctru cho théy, thuc hanh v¢€ sinh c4 nhan khong dat cua cac co s¢ la rat
cao 65,3% (49/75), chi ¢6 26/75 co s& (34,7%) co6 thuc hanh vé€ sinh ¢4 nhan ding. Chung
té y thirc chép hanh cia co s¢ kém, chua y thuc tam quan trong cua viéc thuc hanh v¢ sinh
ca nhan. Khong tuan thii cac yéu cau vé sinh c4 nhéan ting nguy co nhiém nhidm chéo VSV
vao trong san pham NUDB. Két qua nghién ctru nay twong dong véi nghién ctru ctia Vil Thi
Huong tai tinh Ca Mau (2017) ¢6 69,6% thuc hanh vé sinh ¢4 nhan chua dat [12].

3.2. Tinh trang nhiém vi sinh vét trong san phim nuéc udng déng binh

Két qua phan tich 75 miu san pham NUDB tai 75 co s& san xuat trén dia ban khu vuc

Tay Nguyén, nhu sau:

- Mau dat

Hinh 2. Ty 1¢ mdu nu6c uong déng binh dat va khéng dat vi sinh theo QCVN 6-
1:2010/BYT

Hinh 2 cho thay c¢6 70,7% (53/75) san phdm NUDB bj nhiém VSV, khong dat tiéu
chuén yéu cau céc chi tiéu VSV theo QCVN 6-1:2010/BYT. San pham NUBB dugc sir dung
tryc tiép ma khong can xu 1y thém, nén chat luong vé VSV trong NUDB rat quan trong. Véi
ty 18 nhiém VSV trong NUDB tai khu vuc Tdy Nguyén nhu trén, s& tiém 4n nguy co mat
ATTP anh hudng strc khoe nguoi tiéu dung, ting nguy co bénh 1ay truyén qua thyc pham.
Két qua nghién ctru ctia chung t6i cao hon so véi nghién ctru cia Than Ngoc Ha tai thanh
phé Can Tho (2020) (39,7%) [10], Pham Vian Hung tai thanh phd Ha Noi (2020) (33,0%)
[13]; Cao Thanh Diém Thuy tai tinh Bén Tre (2016) (40,9%) [14], D5 Manh Hung tai tinh

Hung Yén (2016) (33,3%) [15].
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Bdng 1. Ty I nhiém tirng logi vi sinh vdt trong san pham niweéc uéng dong binh (n=75)

Chi tiéu vi khuén Tén s6 (n) Ty 18 (%)
Coliforms tong sb 32 42,7

E. coli 0 0
Streptococci feacal 2 2,7

P. aeruginosa 34 45,3
Clostridia 5 6,7

Két qua Bang 1 cho thdy, trong 75 mau san pham NUDB khong dat yéu cau timg chi
tiéu vi sinh theo QCVN 6-1:2010/BYT, tir cao dén thap la: P. aeruginosa (45,3%), Coliforms
téng s6 42,7%, Clostridia (6,7%) va Streptococci feacal (2,7%), va khong c6 mau san pham
NUBDB nao nhiém E. coli. Ngoai ra, P. aeruginosa c6 ty 1& nhiém cao ¢6 thé do tryc khuin
nay hién dién phé bién trong dat, nude bé mat dong thuc vat. Su hién dién véi ) lugng 16n
P. aeruginosa trong nudc udng, chii yéu 1a do khong tuan thu dung quy trinh thyc hanh san
san xuét vo khuan tai cac co s va co thé do NUPB khong dugc bao quan sau loc. Sy hién
dién cua P. aeruginosa trong NUDB c6 thé do nhiéu nguyén nhan: do tir duong 6ng hoic
thiét bj loc hay tir binh chtra khong duoc rira sach, tiét khuan chua du thoi gian quy dinh. Ty
1¢ mau nhiém P. aeruginosa nghién ctru niy rat cao, cao hon so v&i nghién ctru ciia Cao
Thanh Diém Thuy tai Bén Tre (2016) (36,4%) [14], D5 Manh Hung tai tinh Hung Yén
(2016) (25,0%) [15].

Coliforms tong s6 ¢6 trong san pham NUDB cho thay viéc xir Iy nudc khong hiéu qua.
Su hién dién cua tong coliform trong san pham NUDB c6 thé 1a do sy xdm nhap ciia dat
hodc chét hiru co vao trong nudc, do qua trinh san xuat, phong chiét rot khong dam bao kin,
nguoi truc tiép san xuat khong vé sinh c4 nhan dﬁy du, vé sinh binh, nép binh, voi binh chua
dam bao di lay nhiém vao san pham NUDB. Ty 1¢ nhiém Coliforms tong s ctia nghién ctru
nay cao hon nhiéu so nghién ctru P& Manh Hung tai tinh Hung Yén (2016) (13,9%) [15],
Tran Minh Phugng ciing tai tinh Hung Yén (2018) (23,1%) [16], Pham Vin Hung (2020)
(33,0%) [13] va Cao Thanh Diém Thiy (2016) (18,2%) [14].

Khong phat hién vi khuan E. coli trong bat ky mau NUDB nao dugc lay tai khu vyc
Tay Nguyén, cho thiy E. coli trong san pham NUDB tai thoi diém ldy mau nghién ctru an
toan.

3.3. Mt s6 yéu té lién quan dén nhiém VSV trong sian phim nwéc udng déng binh

Két qua Bang 2 cho thay, khong c6 méi lién quan c6 ¥ nghia thong ké giita trang thiét
bi, dung cu tiép xuc truc tiép véi NUDB; diéu kién nguoi san xuét voi nhiém VSV trong san
pham NUDB. Mic du khong c6 méi lién quan va khong c6 ¥ nghia thong ké giira trang thiét
bi, dung cu tiép xuc truc tiép voi NUDB:; diéu kién nguoi san xuét voi nhiém VSV trong san
pham NUBB, nhung chii co so san xudt NUDB can sém khéc phuc stra chita dé dam bao
cac yéu cau vé ATTP trong san xuiat NUDB.
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Bdang 2. Moi lién quan giz diéu kién an toan thuc pham véi tinh trang nhiém vi sinh vat
trong medc uong dong binh

o VSV trong NUDB OR
Yeéu to Khong dat Dat p
(1.9%) (n.9%) (95%Cl)

Diéu kién co sé vat chat Khong dat 45 (80,4) 11 (19,6) 5,6 0,004
Pat 8(42,1) 11(57,9) (1,8-17,3)

Trang thiét bi, dung cu Khong dat 43 (76,8) 13 (23,2) 2,9 0,880
Pat 10 (52,6) 9 (47,4) (0,9-8,8)

Diéu kién nguoi tryc tiép san ~ Khong dat 22 (66,7) 11 (33,3) 0,7 0,50

Xuét Dat 31(73,8) 11(26,2) (0,2-1,9)

Thuc hanh vé sinh ¢4 nhan Khong dat 42 (85,7) 7 (14,3) 8,1 < 0,001
Dat 11 (42,3) 15(57,7) (2,6-24,9)

Thuc hanh vé sinh binh Khong dat 46 (85,2) 8(14,8) 11,5 < 0,001

Dat 7(333) 14(66,7) (3,5-37,3)

Nghién ctru cho thdy c6 mbi lién quan cé y nghia thong ké giira diéu kién co sé vat
chit véi tinh trang nhiém VSV trong san phém NUDB (p <0,05; OR=5,6; 95%CIl: 1,8-17,3).
Diéu nay cho thiy cac co so tuan thu day da cac yéu cau co sé vat chat theo quy dinh s& han
ché nguy co 6 nhiém VSV vao trong san pham NUDB.

Nghién ctru x4c dinh mdi lién quan c¢6 y nghia thong ké gifta thyc hanh sinh c4 nhan
voi ty 1€ nhiém VK trong san phém NUDBB (p < 0,001; OR=8,1; 95%CI=2,6-24,9). Nghién
ctru ctia chung toi twong dong voi nghién ctru cua Vil Thi Huong (2017), chi ra mdi lién
quan c6 ¥ nghia thong ké thyc hanh vé sinh c4 nhan véi tinh trang nhiém VSV trong san
pham NUBB [12]. Thyc hanh vé sinh ca nhan c6 vai trd quan trong, Vi né anh hudng téi
chat lugng san pham NUPB. Thyc hanh vé sinh c4 nhan cta ngudi tryc tiép tham gia san
xuat dam bao ddy du cac yéu cau theo quy dinh vé ATTP trong san xuat NUPB (trang bi
bao ho lao dong; cit ngin va gitr sach mong tay, khong deo dd trang sirc; khong hit thude,
khong khac nhé trong khu vuc san xuét) [7], s& giam nguy co nhiém VSV trong san pham
NUDB.

C6 mbi lién quan c6 ¥ nghia thong ké thyuc hanh vé sinh binh vdi ty 1¢ nhiém VK trong
san pham NUBB (p < 0,05; OR=11,5; 95%CI=3,5-37,3). Di v4i san pham NUDB c6 vo
binh khong chi st dung mot 1an ma duoc tai su dung lai nhiéu 1an. Vi vay, viéc v¢ sinh vd
binh ¢6 vai trd rt quan trong trong viéc dam bao chét luong ctia san pham NUDB. Tuan thi
cac diéu kién ATTP trong viéc vé sinh vo binh (ndp binh, voi, vé sinh bén trong binh) s&
giam nguy co nhiém VSV trong san pham NUDB.

4. KET LUAN

Ty 1€ co s& khong dat tiéu chi vé diéu kién ATTP rat cao, khong dat céc ti€u chi vé
didu kién co s& vat chat 1a 74,7% (56/75), diéu kién trang thiét bi dung cu 1a 74,7% (56/75),
diéu kién nguoi truc tiép san xuét 44,0% (33/75), thuc hanh vé sinh ca nhan 65,3% (49/75),
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thuc hanh vé sinh vo binh 72% (54/75). Ty 1&é mau san pham NUDB san xuat tai khu vuc
T4y Nguyén nim 2023 khong dat yéu cau vé VSV 1a 70,7% (53/75), trong d6 nhiém chua yéu
VK P. acruginosa 45,3% (34/75), Coliforms tong sb 42,7% (32/75), Clostridia 6,7% (5/75),
Streptococci feacal 2,0% (2/75) va chwa phat hién san pham NUDB nhiém E. coli. Mot s6
yéu t6 lién quan dén tinh trang nhim VSV trong san phim NUDB nhu: diéu kién co s& vt
chét; thuc hanh vé sinh c4 nhan; thuc hanh vé sinh binh. Céc co quan quan ly can tang cuong
cong tac hau kiém, cong tac giam sat quan 1y cap gidy du diéu kién ATTP dbi véi san pham
NUDB; co s6 san xudt can phai dau tu nang cip co s hon nita trong hoat dong san xuat dé
ning cao chat luong san pham, tuan tha ding quy dinh vé ATTP trong qua trinh san xuét
NUDB va giam sat chit ch& viéc tuan thii cac quy dinh cta ngudi truc tiép san xuit.
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