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Tom tit

Voi chiét rot 1a noi tiép xtc cudi cling ciia nude thanh pham trude khi nude duge dong
chai, dong binh. Vi vay, 6 nhiém vi sinh vat tai vi tri nay co thé gay nhiém chéo vao nuéc
thanh phém. Nghién ctru dugc thuc hién nham mo ta thuc trang nhiém vi sinh bé mat bén
trong voi chiét rot nude thanh pham tai cc co s& san xuit nude udng dong binh & Khanh
Hoa nam 2022. Téng s6 93 mau swab bé mit bén trong voi chiét rot tai 93 co sé duoc xét
nghiém chi s ATP (Adenosine Triphosphate), tong s vi sinh vat hiéu khi (TPC), coliform,
Escherichia coli, Pseudomonas aeruginosa, Streptococci feacal va Clostridia. Két qua phat
hién 72/93 (77,4%) mau co gia tri ATP cao hon 300 RLU/cm?. Gia tri ATP va TPC trung
binh lan luot 13 3,1+0,8 log (RLU/cm?) va 3,5+1,2 log (CFU/cm?). Hai chi sé6 ATP va TPC
¢6 mdi lién quan tuyén tinh v6i nhau, didu nay cho thiy gi4 tri ATP bé mit bén trong voi
chiét rét nuwéc thanh pham chi yéu do vi sinh vat tao thanh. Ngoai ra, phat hién 6/93 (6,5%)
méu nhiém coliform, trong d6 gdm 3 chung 1a Enterobacter cloacae, 2 ching Klebsiella
pneumoniae va 1 ching Enterobacter aerogenes. C6 1/93 (1,1%) mau nhiém P. aeruginosa.
Tt ca 7 chung vi khuan nay déu c6 kha niang hinh thanh cu trac mang sinh hoc trong diéu
kién phong thi nghiém. Két qua nghién ciru cho thay rang cong tic vé sinh, khir nhidm voi
chiét rot nude thanh pham chua duge dam béo, tir ¢6 1am gia ting nguy co 6 nhidm vi sinh
vat vao nudc dong binh thanh pham.

Tir khéa: Voi chiét rét, nuée uong dong binh, vé sinh bé mdt, é nhiém vi sinh.

1. PAT VAN PE

Nudc udng dong chai néi chung va dang déng binh dung tich 19-21 lit hién dang dugc
su dung rat phé bién tai cac ho gia dinh, truong hoc, cong so. Vi vay, viéc 6 nhiém vi sinh
vét gay bénh trong san phdm nudc udng truc tiép nay s& c6 anh hudng 16n dén sic khoe
nguoi tidu dung. Mot s6 bao cao ¢ Viét Nam cho thiy ty 1& nudc udng dong chai nhidm
khuan va khong dat yéu cau vi sinh vt theo quy dinh tai QCVN 6-1:2010/BYT con rat cao
& mot sd dia phuong nhu Hung Yén (33%), Bén Tre (36%), Pong Thap (23,3%), Lam Dong
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(60%), bak Nong (56,5%), DBak Lak (52,7%), Kon Tum (45,7%) va Gia Lai (38,3%) [1-4].
Nghién ctru gan dy caa Nguyén Thi Ngoc Duyén (2019) tai mot sb tinh Nam Trung Bo cho
thy ty 1& nudc udng dong binh lwu hanh trén thi truong khong dat vi sinh kha cao, cu thé
nhu Binh Thuan (52%), Pha Yén (56%), Ninh Thuén (66%) va Khanh Hoa (68%) [5]. Nudc
udng déng binh thanh pham c6 thé 6 nhiém vi sinh vat tir nhiéu nguyén nhan khac nhau trong
cac cong doan cua qua trinh san Xuét [6]. Pac biét, cong tac v€ sinh cac bé mit tiép xuc truc
tiép véi nude thanh pham nhu vo binh tai s dung, cac bé chira nudc thanh phim va voi chiét
rét nudc thanh pham co vai trd rat quan trong. Tai Viét Nam, chua c6 bit ky khao sat nao
danh gia tinh trang vé sinh cta voi chiét rot nudce thanh pham - noi tiép xtc cudi cing cua
nuée thanh pham trude khi nude duoc dong binh dé dua ra thi trudng tiéu thu. Vi vy, nghién
ctru nay dugc thuc hién nham muc tiéu xéac dinh tinh trang nhiém vi sinh vat & bé mit bén
trong voi chiét rot nude thanh pham tai cac co sé san xuit nudc udng dong binh trén dia ban
tinh Khanh Hoa nam 2022.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong, dia diém va thoi gian nghién ciru

Voi chiét rot nude thanh phém tai toan bd 93 co sd san xuat trén dia ban 08 huyén/thi
xd/thanh phd thudc tinh Khanh Hoa gdm Nha Trang (25 co s&), Ninh Hoa (22 co sd), Cam
Ranh (15 co sé), Van Ninh (13 co sé), Dién Khanh (10 co s¢), Cam Lam (6 co s¢), Khanh
Son (1 co s&) va Khanh Vinh (1 ¢ s&). Phan bd vi tri cac diém nghién ctru theo toa do cua
co s& san xuat nudc udng dong binh dwgc trinh bay ¢ Hinh 1.

Thoi gian thyc hién tir thang 3 dén thang 9 nam 2022.
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Hinh 1. Dja diém thu mau tqi cac co so san xuat nuwoc uong dong binh ¢ Khanh Hoa
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2.2. Héa chit, chiing chuin
Héa chit, méi trwong nudi ciy:

Moi truong nudi cdy chinh do hing Merck (Purc) cung cAp gom Plate count agar,
Violet Red Bile Lactose agar, Tryptone Bile X-glucuronide agar, Cetrimide agar, SLANETZ
and BARTLEY agar va Tryptose Sulfite Cycloserine agar, twong tng cho céc chi tiéu TPC,
coliform, E. coli, P. aeruginosa, Streptococci feacal va Clostridia.

Sinh phdm xét nghiém chi tiéu ATP: que thir ATP bé mit nhan hiéu 3M™ Clean-
Trace™ ATP surface test, hing 3M, MJ.

Pinh danh dén loai cac vi khuén thudc nhom coliform béng bo kit API20E
(Biomerieux — Phép)

Chiing chudn: Cic ching chuan E. coli ATCC 25922, Klebsiella pneumoniae ATCC
700603, P. aeruginosa ATCC 27853, Enterococcus faecalis ATCC 33186 va Clostridium
perfringens ATCC 13124 dugc sir dung 1am ddi ching dwong trong qua trinh xét nghiém.
2.3. Thiét ké nghién ciru

Nghién ciru mé ta cit ngang
2.4. Phuong phap nghién ciru
2.4.1. Phuwong phdp ldy mau va chudn bi mau

Lay mau bé mit bén trong voi chiét rot nude thanh pham thuc hién theo huéng dan lay
mau bé mit tiép xuc thyc pham TCVN 8129:2019. Cu thé, chon dai dién mot voi chiét rot &
mdi co s& san xuat. Dung thudc ddy xac dinh ving dién tich ldy mau 10 cm? & mat trong voi
chiét rot, sir dung que ATP dé 1dy mau ving dién tich da xac dinh, phan tich két qua tai hién
truong bang thiét bi 3M Clean-Trace Luminometer (Hang 3M, M¥). Két qua duoc chia 10
va biéu thi trén 1 cm?. Tuong tu, x4c dinh dién tich 10 cm? & nira dbi dién cua voi chiét rot
da 1dy mau ATP, tién hanh lay mau bé mat bang que 3M™ Quick Swab (Hang 3M, My) dé
phan tich céc chi tiéu vi sinh gdm TPC, coliform, Escherichia coli, P. aeruginosa va Str.
feacal va Clostridia. Mau dugc bao quan lanh va chuyén vé Vién Pasteur Nha Trang. Mau
dugc pha loang 10 1an bang dung dich dém Buffered Peptone Water (BPW) truc khi xét
nghiém cac chi tiéu vi sinh. DPbi véi cac chi tiéu st dung phuong phép mang loc, mau duoc
tiép tuc pha loang trong 100 mL nudc cét vo tring trude khi loc mau. Két qua dugc biéu thi
trén 1 cm?.

2.4.2. Phuong phdp phan tich va danh gid két qua -

Phan tich chi s ATP theo AOAC Performance Tested No. 041901; céc chi tiéu TPC,
coliform, E. coli, P. aeruginosa, Str. feacal va Clostridia tham khao cac phuong phap tiéu
chudn twong tmg 13 ISO 4833-1:2013, ISO 4832:2006, ISO 16649-2:2001, ISO 16266:2006,
ISO 7899-2:2000 va ISO 6461-2:1986. Mau duogc phan tich 1ap lai s6 dia dém theo yéu cau
ctua phuong phap thtr trong trng va phu hop TCVN 6404:2016 va ISO 8199:2018. Cac chung
vi khuén coliform s& dugc dinh danh dén loai bﬁng bo kit API20E.
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Céc chang vi khuan coliform va P. aeruginosa phan 1ap duogc sé& tién hanh thir nghiém
kha nang hinh thanh mang sinh hoc (biofilm) theo phuong phép dugc mo ta boi Seno Y. &
cong su (2005) [7]. Cu thé, cac ching vi khuan thir nghiém duoc nudi cdy trong moi trudng
tryptic soy broth cé bd sung 0,25% glucose (TSBG) ¢ 37 °C trong 24 gid. Dich cay duoc
pha lodng trong TSBG theo ty 18 1:100. Chuyén 200 pL dich khuan di pha lodng vao dia 96
giéng day phing. Sau khi &t & 37 °C/24 gid, tién hanh rira 3 1an mdi giéng bang 300 uL dung
dich phosphate buffer saline (PBS, pH 7.,0) v6 tring. Dé kho & nhiét do phong va nhudém
bang crystal violet (2%). Rira 3 1an bang nudc cat vo trang dé tiy nhuém. Bo sung 300 uL
dung dich ethanol: acetic acid (95:5 v/v) vao mdi giéng, sau d6 chuyén 100 pL sang dia 96
giéng méi va do gid tri OD & budc séng 570 nm. Thi nghiém duoc lap lai 3 1an. Chiing sinh
biofilm E. coli 042 dugc sir dung lam ddi chimg duong va ching E. coli C600 duoc sir dung
lam d6i chimg 4m [8]. Kha nang hinh thanh mang sinh hoc duoc phén loai theo 3 mirc: sinh
biofilm manh (ODs70 > 0,5), sinh biofilm trung binh (0,2 < ODs70 < 0,5), sinh biofilm yéu
hodc khong sinh biofilm (ODs70 < 0,2) [9].

2.4.3. Phuwong phdp xir 1y 56 liéu

S6 lidu duge xir Iy bang phan mém Excel va R. Xac dinh mbi lién quan giita ATP va
TPC duoc thuc hién béng phéan tich twong quan Pearson. Gia tri p < 0,05 dugc xem la co y
nghia thong ke.

3. KET QUA VA BAN LUAN

3.1. Tinh trang vé sinh bé mit va 6 nhiém vi sinh bén voi chiét rét nwéc thanh pham
tai cic co' s san xuit nwée udng dong binh & Khanh Hoa nim 2022
Phén loai gia tri ATP mau vé sinh bé mit bén trong v6 binh tai sir dung tai cic co s
san xuat NUPC ¢ Khanh Hoa nim 2022 duoc trinh bay tai Bang 1.
Bdng 1. Phan loai gid tri ATP mau vé sinh bé mdt bén trong vo binh tai swr dung tai cdc co
s6 san xudt NUPC ¢ Khanh Hoa niam 2022 (n=93)

Phén logi ATP* S0 mdu Ty 1é (%)
Pat (< 150 RLU/cm?) 12 12,9
Canh bao (150-299 RLU/cm?) 9 9,7
Khéng dat (> 300 RLU/cm?) 72 77,4

*Theo Etter & cong si (2017) [10] va hwéng dan cia nha san xudt [11]; RLU (Relative
Light Unit): Pon vi dnh sang tirong doi.

Chi s6 ATP (A) va TPC (B) bén trong voi chiét rot nudc thanh pham dugce trinh bay
tai Hinh 2.

Adenosine Triphosphate (ATP) 1a mot chét chi thi sinh hoc hién dién trong tat ca cac
sinh vét séng bao gdm ca vi khuan va duoc sir dung kha phd bién trong nganh cong nghiép
thyc pham nhu 1a chi s§ gidm sat nhanh ngudn 6 nhidm bé mit tiép xuc truc tiép thyc pham
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va d6 udng [12]. Theo khuyén cdo ctia nha san xuit thiét bi 3M Clean-Trace Luminometer
(Hang 3M, M) va tac gia Etter & cong su (2017), khi bé mit tiép xtc thuc pham co gia tri
ATP cao hon ngudng gi6i han 300 RLU duoc xem 1a bi nhiém ban hitu co va ¢ thé chira
cac vi sinh vat [10, 11]. Két qua & Bang 1 cho thdy 72/93 (77,4%) miu bé mit bén trong voi
chiét rot nudc thanh pham c6 chi s6 ATP tir 300 RLU/cm? trd 1én va duoc xép vao mirc
khong dat yéu cau. Chi s6 ATP trung binh bé mit bén trong cac voi chiét rot & murc kha cao
1a 3,1+0,8 log (RLU/cm?) (Hinh 2A). Ngoai ra, két qua dinh luong tong sb vi sinh vat hiéu
khi cho thiy gia tri trung binh ¢ muec 3,5+1,2 log (CFU/cm?) (Hinh 2B). Tuy nhién, RLU 1a
don vi st dung cho cac phép do quang va chua phai 1a don vi dugc tiéu chuan hoa, do d6
ngudng RLU thudng chi 4p dung cho mot loai may do cu thé theo hudng dan cuia nha san

xuat.

Log (RLU /em?)
g 8 W
Log (CFU /em?)
=

(9]
[ V]
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Hinh 2. Chi s6 ATP (4) va TPC (B) bén trong voi chiét rét nuwéc thanh pham
Tuong quan giita chi s6 ATP va sb luong tong s vi sinh vat hiéu khi bén trong voi
chiét r6t nude thanh pham duoc trinh bay ¢ Hinh 3.
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Hinh 3. Tuong quan giita chi s6 ATP va s6 lwong tong sé vi sinh vt hiéu khi
bén trong voi chiét rét mede thanh pham
Két qua Hinh 3 cho thay chi s6 ATP va s6 luong tong sb vi sinh vat hiéu khi c6 tuong
quan tuyén tinh véi nhau (R = 0,26; p < 0,05), diéu nay cho théy rﬁng gia tri ATP bé mat
bén trong voi chiét rot nudce thanh pham chu yéu do vi sinh vat tao thanh. Thong thuong, sau
mot thoi gian sir dung hé thdng dudng dng din nudc dén voi chiét rot co thé s& bi bam dinh
cac cAu tric hitu co goi 12 mang sinh hoc, ddy 13 mot 16p chit nén bao gém cic vi sinh vat
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song, cac té bao vi sinh vat chét, cac vat chat vo co va hitu co dinh vao nhau va thudng bam
dinh vao mot bé mit tiép xuc [13, 14]. Mang sinh hoc 1a mét trong nhiing thach thirc 16n c6
thé anh hudng dén mui vi ciia nude, con 1a ngudn chira cac vi khuan tir d6 c6 thé 1am 6 nhiém
nude, trong d6 c6 thé co nhing loai vi khuan gay bénh [15]. Tir két qua nghién ctru nay cho
thdy phan 16n voi chiét rot nude thanh pham tai cic co so san xuit nude udng dong binh &
Khanh Hoa chua ddam bao vé sinh va chira nhiéu vi sinh vat hiéu khi. Nguy co nhiém chéo
nhing vi sinh vt vao nudc thanh pham 13 hoan toan c6 thé xay ra. Thyc té khao sat ciing
cho thay rang phan 16n cac co s¢ nudc udng dong binh tai Khanh Hoa chi thuc hién vé sinh
bé mit bén ngoai voi chiét rot ma khong thuc hién bat ky viéc vé sinh dinh ky bé mat sau
bén trong cua voi chiét rot nude thanh pham, theo thoi gian dan dén tinh trang kém vé sinh
clia bé mat bén trong voi chiét rot nude thanh pham. Tir két qua nghién ctru cho thiy voi
chiét rot tai cic co s¢ san xuat nude uéng dong binh & Khanh Hoa 1a mot trong nhiing ngudn
lwu gitr vi sinh vét va c6 kha nang nhiém chéo vao nudc thanh pham, boi day 14 vi tri tiép
xuc cudi cing trude khi nude dudng phan phdi vao cac binh chira dé chuyén ra thi truong
tidu thy. Ngoai ra, két qua ciing cho thay rang ATP c6 thé duoc st dung lam chi s giam sat
nhanh 6 nhiém vi sinh vat bé mat tiép xtc v6i nude nhu bé mit cac vo binh chtra nudce tai
su dung, voi chiét rot cac bé chira nude thanh phém...

Bing 2. Ty 1¢ nhiém vi sinh bé mdt voi chiét rét nuéc thanh pham

TT Chi tiéu S0 mdu nhiém Ty I¢ (%)
1 Coliform 6 6,5
Klebsiella pneumoniae 2 2,2
Enterobacter cloacae 3 3,2
Enterobacter aerogenes 1 1,1
2 Pseudomonas aeruginosa 1 1,1
3 Escherichia coli 0 0
4  Streptococci feacal 0 0
5 Clostridia 0 0

Hinh 4. Vi khudn coliform va P. aeruginosa hinh thanh mang sinh hoc trén dia microtiter

(4) va vi khudn E. cloacae bam dinh ¢ ddy dia microtiter (B) (Nhudm crystal violet).
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Két qua khao sat sy c6 mit ctia cac chi tiéu vi sinh vat quy dinh trong nudc ubng dong
chai theo QCVN 6-1:2010/BYT trong voi chiét rot nudc thanh phdm cho thiy khong phat
hién céc vi khuan E. coli, Streptococci feacal va bao tir ky khi khu sulfite (Clostridia) trong
93 mau nghién ciru. Tuy nhién, c6 6/93 (6,5%) voi chiét rét nhiém vi khuan thudc nhom
coliform véi s6 lugng trung binh 1,2 x 10! CFU/cm? va ¢6 1/93 (1,1%) co s& ¢6 voi chiét rot
nhiém P. aeruginosa véi s6 luong 7 CFU/cm?. Trong sb 6 mau nhiém coliform, két qua dinh
danh bang bo kit API20E cho thiy c6 3 mau 14 loai E. cloacae, 2 mau 13 K. pneumoniae va
1 mau 13 E. aerogenes. Két qua thir nghiém kha ning hinh thanh mang sinh hoc cho thiy ca
07 ching vi khuan goém E. cloacae (n=3), K. pneumoniae (n=2), E. aerogenes (n=1) va P.
aeruginosa (n=1) déu c6 kha ning hinh thanh mang sinh hoc va bam dinh 1én bé mit dia
microtiter (Hinh 4). Diéu nay cho thdy rang cac vi khuan c6 thé bam dinh bé mit bén trong
voi chiét rot nudce thanh pham thong qua hinh thanh cau tric mang sinh hoc. Trong mot khao
sat thuc trang nhiém vi sinh vét caia NUDC tai cac co s& san xuat & Khanh Hoa nam 2015,
nhom tac gid Hanh & cdng sy da thong bdo ty 1€ mau nhiém coliform 13 15,9% (10/63) va
P. aeruginosa 1a 39,7% (25/63) [16]. Tuong twr, Nguyén Thi Ngoc Duyén (2019) ciing bdo
c4o nudc udng déng binh san xuét va luu hanh trén thi trudng Khanh Hoa nhiém coliform
13 12% (6/50) va P. aeruginosa 1a 63% (31/50) [5]. C6 nhiéu nguyén nhan c6 thé gop phan
vao sy 6 nhiém vi sinh vt trong nudc thanh pham trong sudt quy trinh san xudt nhu chat
luong ngudn nude dung dé san xudt, hé thong loc, viéc vé sinh vo binh téi sir dung [6]. Ngoai
ra, tir két qua nghién ciru ciia chiing t6i c6 thé thdy rang bé mat bén trong voi chiét rot cling
c6 thé 12 ngudn luu gitt nhimng vi khuan nhu coliform va P. aeruginosa va nhimg vi khuan
nay c6 thé phat tan va xdm nhdp vao nudc dong binh thanh pham. Pay 14 cong bd dau tién
phat hién coliform va P. aeruginosa bén trong voi chiét rét nude thanh pham tai cac co so
san xuat nuéc ubng dong binh & Viét Nam néi chung va Khanh Hoa noi riéng.

4. KET LUAN

Phat hién 6 nhi®m vi sinh vat bé mit bén trong voi chiét rot nude thanh phém tai cac
co so san xuat nudc uéng dong binh ¢ Khanh Hoa, véi ATP va TPC trung binh 1a 3,140,8
log (RLU/cm?) va 3,5+1,2 log (CFU/cm?). Ngoai ra, phat hién 6,5% voi chiét rot nhiém
coliform va 1,1% nhidm P. aeruginosa. Day 1a mot trong nhitng mdi nguy gay 6 nhiém vi
sinh vat vao nudc dong binh thanh pham. Vi vdy, cic co sé san xuat nudc uéng dong binh
can kiém soat chit ché quy trinh vé sinh, khtr nhiém dinh ky voi chiét rot nham han ché 6

nhiém vi sinh vét vao nudc dong binh thanh pham.

LOT CAM ON
Nghién ctru nay duoc tai tro kinh phi tir dé tai PT-2021-30309-DL.
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Microhiological contamination of the inner surface of finished water filling
taps at hottled drinking water producers in Khanh Hoa province

Le Quoc Phong, Nguyen Thi Ngoc Duyen, Tran Thi Thuy Nga, Phung Phuong Lan
Anh, Doan Thi Thanh Thuy, Nguyen Van Tuyen, Nguyen Bao Trieu, Do Thai Hung

Pasteur Institute in Nha Trang, Khanh Hoa, Vietnam

Abstract

The finished water filling tap is the final contact point of filtered drinking water before
bottling. Therefore, microbial contamination at this site may result in cross-contamination
into the finished water in the bottle. This study was conducted to evaluate microbiological
contamination on the inner surface of the finished water filling tap at the bottled drinking
water producers in Khanh Hoa in 2022. A total of 93 swab samples of the inside surface of
the tap at 93 producers were subjected to a test for ATP (Adenosine Triphosphate), total
plate count (TPC), coliform, Escherichia coli, Pseudomonas aeruginosa, Streptococci
feacal, and Clostridia. There were 72/93 (77.4%) samples with ATP values higher than 300
RLU/cm?. The geometric mean of ATP and TPC were 3.1+0.8 log (RLU/cm?) and 3.5+1.2
log (CFU/cm?), respectively. The ATP and TPC were linear correlated, indicating that the
surface ATP value inside the finished water filling tap was mainly formed by
microorganisms. In addition, 6/93 (6.5%) samples were found to be positive for coliform,
including 3 strains of Enterobacter cloacae, 2 strains of Klebsiella pneumoniae and 1 strain
of Enterobacter aerogenes. Moreover, 1/93 (1.1%) samples were infected with P.
aeruginosa. All 7 strains of these bacteria were biofilm producers under laboratory
conditions. Our results demonstrated that the cleaning and decontamination of finished water
filling taps were not properly processed, thereby increasing the risk of microbial
contamination into finished bottled water.

Keywords: Filling tap, bottled drinking water, surface cleaning, microbiological
contamination.
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