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Tom tit

Chin muoi ba miu nudc ngudn sir dung dé san xuat nudc udng dong chai (NUDC)
tai cac co sO san xuét trén dia ban tinh Khanh Hoa nam 2022 dugc xét nghiém céc chi tiéu
coliform, Escherichia coli (E. Coli), Pseudomonas aeruginosa (P. Aeruginosa) va HPC
(Heterotrophic Plate Count - vi sinh vat di dudng). Két qua phat hién 19/93 (20,4%) mau
khong dat yéu cau vi sinh so voi QCVN 01-1:2018/BYT. Trong do, ty 1¢ khong dat cua
mau nudc giéng (42,9%, 6/14) cao hon so voi nudc may (16,5%, 13/79). Nudc nguon tai
cac co s¢ san xuat NUDC khong dat chi tiéu vi sinh & Cam Lam (83,3%) cao hon so véi
Cam Ranh (33,3%), Dién Khanh (30%), Ninh Hoa (13,6%), Nha Trang (8%) va Van Ninh
(7,7%). Céc chi tiéu vi sinh khong dat gdm Coliform (16,1%), P. aeruginosa (15,1%) va
E. coli (1,1%). Ngoai ra, phat hién c6 8/93 (8,6%) mau c6 chi tiéu HPC cao hon ngudng
gidi han khuyén céo (500 CFU/mL) ctia Co quan Bao vé Méi truong My (EPA). S6 luong
HPC, coliform va P. aeruginosa trung binh trong cic mau nhiém khuan 1an luot 13 4,2 x
102, 6,2 x 10", va 1,1 x 10> CFU/100 mL. Nuédc nguén nhiém khuén 1a mot trong nhirng
moi nguy 6 nhiém vi sinh trong NUDC thanh pham. Vi viy, cic co sé san xuat NUDC tai
Khanh Hoa can thiét duy tri tot cong tac kiém soat nhiém khuéan, han ché téi da mbi nguy 6
nhiém vi sinh vét tir nuéc ngudn sang nudc thanh pham.

Tir khoa: Nuoc nguon, nudc uong dong chai, 6 nhiém vi sinh, Khanh Hoa.

1. PAT VAN PE

NUBC ngay cang trd nén pho bién va dugc tiéu thu & nhidu noi tir cac cong truong
xdy dung, nha may xi nghiép, dén cac van phong cong sd, truong hoc va ké ca cac ho gia
dinh. Pay 1a san pham dugc st dung dé udng truc tiép nén s& c6 anh hudng dén strc khoe
cong dong néu c6 cac mdi nguy 6 nhiém vi sinh vat gy bénh. Tuy nhién, nhiéu béo cao cho
thay rang ty 1¢ NUDC khong dat yéu cau vi sinh vat 1 kha cao tai nhiéu tinh thanh trong ca
nude nhu tai Lam Pong (60%), Pik Néng (56,5%), Pak Lik (52,7%), Kon Tum (45,7%),
Gia Lai (38,3%), Bén Tre (36%), Hung Yén (33%), Pong Thap (23,3%) [1-4]. Tai Khanh
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Hoa, khao sat ciia Duyén & cong su (2018) cho thady NUDC dung tich 19 - 21 lit san xuét va
lwu hanh trén thi trudng tai tinh Khanh Hoa c6 ty 16 khong dat yéu cau cac chi tiéu vi sinh 1a
66% (33/50 mau) [5]. C6 nhiéu nguyén nhan din dén 6 nhiém vi sinh vat trong NUDC thanh
phém nhu didu kién co s& vat chit, trang thiét bi dung cu san Xuét, cong ngh¢ st dung, cong
tac vé sinh khir nhiém va dic biét 1a nguén nudc su dung dé san xuét c6 thé la mot trong
nhitng nguyén nhan goép phan vao su 6 nhiém nay [6]. Tuy nhién, cho dén nay c6 rat it cong
trinh nghién ctru & nudc ta néi chung va tai Khanh Hoa noi riéng tién hanh khao sat danh gia
chat lwong vi sinh vt trong nuéc ngudn sir dung dé san xuat NUDC. Do dé, nghién ctru nay
duoc trién khai thuc hién nhdm muc tiéu xac dinh thuc trang 6 nhiém vi sinh vat trong nudc
nguén su dung dé san xuit NUDC tai cac co so san xuét trén dia ban tinh Khanh Hoa.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong, dia diém va thoi gian nghién ciru

93 mau nudc ngué)n dau vao su dung dé san xuit NUDC tai toan bd 93 co s& san
xuét trén dia ban tinh Khanh Hoa nam 2022.

2.2. Ho6a chit, chiing chuin

Héa chit, méi trwong nudi cdy: Moi truong nudi cdy chinh sir dung cho cic chi tiéu
HPC, coliform/E. coli va P. aeruginosa lan luot 1a Plate count agar - PCA (Merck - Buc),
Chromocult Coliform agar-CCA (Merck-btic) va Centrimide agar (Merck - Ptc).

Chiing chudn: Céac ching chuan E. coli ATCC 25922, Klebsiella pneumoniae
ATCC 700603 va P. aeruginosa ATCC 27853 duoc st dung lam ddi chimg duong trong
qua trinh xét nghiém.

2.3. Thiét ké nghién ciru

Nghién ciru mé ta cit ngang.
2.4. Phwong phap nghién ciru
2.4.1. Phwong phdp ldy mdu

Chon toan bd 93 co s san xuat NUDC van con hoat dong va co6 dang ky cong bd san
phém tai Chi cuc An toan v¢€ sinh thuc phém tinh Khanh Hoa. Phuong phap léy mau nuée
thuc hién theo TCVN 8880:2011. Tai mdi co sé san xudt, st dung chai vo trung lay 01 don
vi mau nudc ngudn dau vao dé san xuit NUPC (miu lay & ngudn nudc trude khi vao hé
théng loc cua quy trinh san xuit). Mau duogc bao quan lanh va chuyén vé Vién Pasteur Nha
Trang dé phén tich cac chi tiéu vi sinh vat.

2.4.2. Phwrong phdp phan tich va danh gid két qua

Phan tich chi tiéu HPC theo SMEWW 9215.2017, Coliform va E. coli theo ISO
9308-1:2014, P. aeruginosa theo ISO 16266:2006.

Panh gia két qua chat luong vi sinh vat cic mau nuéc ngudn theo QCVN 01-
1:2018/BYT - Quy chuan k¥ thuat qudc gia vé chit lwong nudc sach st dung cho muc dich
sinh hoat [7]. Chi tiéu HPC duoc tham chiéu gidi han t6i da cho phép (500 CFU/mL) theo
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huéng dan cua Co quan Bao vé Moi trudng My (EPA- Environmental Protection Agency)
d6i véi nude udng [8].
2.4.3. Phuong phdp xir 1y 56 liéu

S liéu duoc xir Iy bang phan mém Excel va R. So sanh sy khac biét giita cac ty 1
bang Fisher's exact test. Gid tri p < 0,05 dwoc xem 14 khéac biét c6 ¥ nghia théng ké.

3. KET QUA VA BAN LUAN
3.1. Tinh trang 6 nhiém vi sinh theo ngudn nwéc sit dung dé san xuit NUDC tai
Khanh Hoa nam 2022

Trong s6 93 co sé san xuat NUPC ¢ Khanh Hoa nam 2022, ¢6 79 co s& (84,9%) si
dung nudc may, 12 co s& (chiém 12,9%) sir dung nudc giéng bao gdm ca nudc giéng
khoan va 2 co so (2,2%) str dung nudce truc tiép tir sudi ty nhién dé san xuat NUDC. Theo
quy chuan ky thuat quic gia ddi voi nude khoang thién nhién va nudc udng dong chai
(QCVN 6-1:2010/BYT), nudc st dung dé san xuat NUDC phai dap ung cac yéu ciu vé
chat lugng nudc an udng theo QCVN 01:2009/BYT (nay 1a QCVN 01-1:2018/BYT) [9].
Két qua nghién ctru cho thiy c6 19/93 co sé (20,4%) c6 nudc ngudn khong dat yéu cau vi
sinh theo quy dinh tai QCVN 01-1:2018/BYT. Trong dé, ty 1¢ khong dat yéu cau vi sinh
clia mau nudc giéng (42,9%, 6/14) cao hon so véi nudc may (16,5%, 13/79) (p < 0,05). Ca
hai mau nudc sudi ty nhién déu khong dat yéu cau vi sinh (Bang 1). Ty 1é nudc ngudn
khong dat yéu cau vi sinh trong nghién ciru nay thip hon so véi két qua nghién ctru cia
Phuong & cong su (2019) tai cac co s san xuat NUPC ¢ Hung Yén (38,5% mau nudc
ngudn khong dat vi sinh) [3].

Bdng 1. Ty I¢ mau nuoc nguon khong dat yéu cau vé vi sinh theo nguon nuwoc su dung

Nguén nwéc S6 méu Ty l¢ N
nguyén liéu khong dat khong dat (%) P
Nudc may (n=79) 13 16,5

Nuéc giéng (n = 12) 4 33,3 0,0145
Nudc sudi ty nhién (n = 2) 2 100

Tong (n = 93) 19 20,4

* Fisher’s exact test
3.2. Tinh trang 6 nhiém vi sinh nwéc ngudn tai cic co sé san xuat NUDC theo dia
diém 1dy mau

Tinh Khanh Hoa c6 2 thanh ph 12 Nha Trang va Cam Ranh, 1 thi xa la Ninh Hoa va
6 huyén la Van Ninh, Dién Khanh, Cam Lam, Khanh Vinh, Khanh Son va huyé¢n dao
Truong Sa. Nghién ctru ndy thu mau toan bd cic co s& san xuit NUDC tai ca 8
huyén/thi/thanh phé, ngoai trir huyén Truong Sa. Cac co sé san xuat NUPC tap trung chu
yéu & Nha Trang (25/93, 26,9%), Ninh Hoa (22/93, 23,7%), Cam Ranh (15/93, 16,1%),
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Van Ninh (13/93, 14%), Dién Khanh (10/93, 10,8%) va mot sé it tai Cam Lam (6/93,
6,5%), Khanh Son (1/93, 1,1%) va Khanh Vinh (1/93, 1,1%). Két qua nghién ciru cho thiy
ty 16 mau nude ngudn khong dat yéu cau vi sinh & Cam Lam (83,3%) cao hon so voi Cam
Ranh (33,3%), Dién Khanh (30%), Ninh Hoa (13,6%), Nha Trang (8%) va Van Ninh
(7,7%) (Hinh 1). Hai mau nu6c ngudn tai Khanh Son va Khanh Vinh dat yéu cau vi sinh.
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Hinh 1. Ty 1é mdu nwée nguon khéng dat yéu cau vé vi sinh theo dia diém ldy mau
3.3. Tinh trang 6 nhiém vi sinh nwéc ngudn theo nguyén nhan

Theo QCVN 01-1:2018/BYT, ngudng gidi han cho phép dbi véi chi tidu coliform la
< 3 CFU/100 mL; E. coli va P. aeruginosa 1a < 1 CFU/100 mL. Két qua nghién ctru cho
thdy c6 15/93 mau (16,1%) khong dat chi tiéu coliform, 14/93 (15,1%) khong dat chi tiéu
P. aeruginosa va chi c6 1 miu khong dat E. coli (chiém 1,1%). Mau nudc giéng co ty 16
khong dat coliform (25%) va P. aeruginosa (25%) cao hon so véi nudc may khong dat
coliform (12,7%) va P. aeruginosa (11,4%). Ca 02 mau nudc sudi tu nhién déu nhiém
coliform va P. aeruginosa. Vi khuan E. coli chi duoc phat hién duy nhat & 01 miu nudc
sudi ty nhién véi s6 lwong 7 CFU/100mL (Bang 2). Mot sé nghién ciru trude ddy cling da
thong bao 27% nudc an udng, sinh hoat tai Pong Nai nam 2011 va 56,2% mau nudc may
tai Ha Noi nam 2014 nhiém coliform [10-11]. O nhiém coliform va E. coli cling da duogc
béo céo co trong mau nudc giéng tai Ha Noi [12]. Nghién ctru cia Duyén & cong su
(2019) cho thay c6 sy hién dién cua vi khuan P. aeruginosa (62%, 31/50), Coliform (12%,
6/50) va E. coli (2%, 1/50) trong NUPC thanh phdm san xuat va luvu hanh & Khanh Hoa
[5]. Diéu nay cho thay nudc ngudn sir dung dé san xuat NUDC c6 thé 1a nguyén nhan dan
dén 6 nhiém cac vi sinh vat nhu P. aeruginosa va cac vi khuan thudc nhém Coliform trong
NUDC thanh pham tai Khanh Hoa.

Phéan b6 sb lugng vi khuan coliform va P. aeruginosa trong cac mau nhiém khuan
trung binh lan luot 1a 6,2 x 10" va 1,1 x 10> CFU/100 mL. S6 luong vi khuan HPC trong
nude ngudn trung binh 14 4,2 x 10> CFU/mL (Hinh 2). C6 8/93 mau (8,6%) c6 chi tiéu
HPC cao hon ngudng gidi han khuyén céo (500 CFU/mL) cua EPA d6i véi nude udng
(Bang 2). Phép do chi s6 pH va chi sb chlor du ty do cia 39 miu d3 nghién ciru cho théy,
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chi s pH cua cac miu nude ngudn 1a 7,1 + 0,6 dao dong trong ngudng gidi han cho phép.
Tuy nhién, chi s chlor du tu do cua tit ca cdc mau nudc giéng va nudc sudi tu nhién
(100%, 14/14) va hau hét cac mau nudc may (97,5%, 77/79) lai & mic thap hon ngudng
gidi han quy dinh 0,2 - 1 mg/L theo QCVN 01-1:2018/BYT. Diéu nay c6 thé 1y giai cho su
sinh trudng, ton tai cta vi khuan coliform, E. coli va P. aeruginosa trong nuéc may duoc
cung cap boi cac nha may cip nude & Khanh Hoa t6i cac co sé san xuat NUDC do ndng do
chlor du tu do khong dugc duy tri & muc du dam bao cho viéc han ché sy phat trién cia vi
sinh vat.

Bing 2. Ty 1é mdu nuwde nguon khong dat yéu cau vé vi sinh theo nguyén nhdn

S6 mdu khéng dat (%)

Chi tiéu vi sinh Nuwéc mdy  Nwéc giéng Nuwéc sudi tw Téng cong .
n=79) n=12) nhién (n=2) (n=93)

HPC™ 7 (8,9) 1(8,3) 0 (0,0) 8 (8,6) 1,000

Coliform” 10 (12,7) 3 (25,0) 2 (100%) 15 (16,1) 0,012

E. coli* 0 (0,0) 0 (0,0) 1 (50%) 1 (L,1) -

P. aeruginosa” 9(11,4) 3 (25,0) 2 (100%) 14 (15,1) 0,009

* Fisher exact test
**Theo gidi han cho phép cua EPA My [8], # Theo gioi han cho phép quy dinh tai QCVN
01-1:2018/BYT [7].
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Hinh 2. Phdn b6 s6 heong vi khuan HPC (4), coliform (B) va P. aeruginosa (C)

trong cac mau nwoc nguon nhiém khuan

4. KET LUAN

20,4% mau nudc ngudn sir dung dé san xuat NUDC trén dia ban tinh Khanh Hoa
khong dat yéu cau vé mit vi sinh so vdi QCVN 01-1:2018/BYT. Cac chi tiéu vi sinh khong
dat gom Coliform (16,1%), P. aeruginosa (15,1%) va E. coli (1,1%). Nudc ngudn nhiém

Tap chi Kiém nghiém va An toan thuc pham - tap 6, s6 1, 2023




Nguyén Thi Ngoc Duyén, Lé Quéc Phong, Trdn Thi Thiy Nga,.. D6 Thai Hung

khuan 13 mét trong nhitng méi nguy 6 nhiém vi sinh trong NUDC thanh pham. Vi vdy, cac
co sO san xuat NUDC tai Khanh Hoa can thiét duy tri t6t cong tac kiém soat nhiém khuan,

han ché toi da moi nguy 6 nhiém vi sinh vat tir nudc nguon sang nude thanh pham.

LOI CAM ON

Nghién ctru nay do S& Khoa hoc va Cong ngh¢ tinh Khanh Hoa tai trg kinh phi, voi
ma s6 dé tai DT-2021-30309-DL. Nhom nghién ciru xin guri 101 cam on vé sy phédi hop cua
S Y té va Chi cuc An toan vé sinh thyc phdm tinh Khanh Hoa trong qua trinh trién khai

thu mau thyuc dia tai cic co s& san xuit NUDC.
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Abstract

Ninety-three samples of source water, used to produce bottled drinking water at
bottled drinking water producers in Khanh Hoa province in 2022, were examined for
microbiological criteria such as coliform, Escherichia coli, Pseudomonas aeruginosa, and
HPC (Heterotrophic Plate Count). Results indicated that 19/93 (20.4%) of samples did not
meet the microbiological requirements according to QCVN 01-1:2018/BYT. In which, the
percentage of microbiological unsatisfactory well water (42.9%, 6/14) was higher than that
of tap water (16.5%, 13/79). The proportion of source water samples of bottled drinking
water facilities that did not meet the microbiological requirements in Cam Lam district
(83.3%) was higher than those of Cam Ranh (33.3%), Dien Khanh (30%), Ninh Hoa
(13.6%), Nha Trang (8%), and Van Ninh (7.7%). Unsatisfactory microbiological criteria
included coliform (16.1%), P. aeruginosa (15.1%), and E. coli (1.1%). In addition, there
were 8/93 (8.6%) samples with HPC higher than the recommended limit (500 CFU/mL) of
the Environmental Protection Agency (EPA). The means of HPC, coliform, and P.
aeruginosa were 42 x 102, 62 x 10', and 1,1 x 10> CFU/100 mL, respectively.
Contaminated source water is one of the risks of microbiological contamination in finished
bottled drinking water. Therefore, bottled drinking water producers in Khanh Hoa need to
maintain good infection control and minimize the risk of microbial contamination from
source water to finished bottled drinking water.

Keywords: Source water, bottled drinking water, microbiological contamination,
Khanh Hoa.
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