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TOM TAT

Dé khéc phuc tinh trang thiéu nudc udng & nhiéu noi trén thé gidi, cic san phdm
nudc udng truc ti€p nhu nude udng dong chai, ddéng binh, mdy loc nudce RO, ... da
va dang ngay cang pho bién. Tuy nhién, chat luong cac san phdm nay ciing dang
duoc quan tam sau nhiéu vu ngd doc trén thé gidi va ¢ Viét Nam duoc ghi nhan lién
quan dén st dung ngudn nudc udng bi 6 nhiém. Trudc tinh trang d6, nghién ctu
duoc thuc hién nhdm danh gia muc d6 6 nhiém vi sinh vat trong nudc udng truc
tiép trén dia ban thanh phd Hué ndm 2024. K&t qua ghi nhan ty 1é nhiém vi sinh
trong 120 mau nudc udng truc tiép dwoc khao sat 1a 60,8%, trong d6 ty 1é nhiém
Coliform tdng s6, Pseudomonas aeruginosa, Streptococci feacal, Escherichia coli va
Clostridia Tan lwgt 1a 57,5 %, 30,8%, 25,0%, 2,5% va 2,5%. Két qua nay cho thdy can
tang cuong cong tac quan ly, danh gia chat luong nudce cling nhu giao duc va nang
cao nhan thirc vé cac nguy co anh huwong dén chat lugng ngudn nudce ctia nguoi tiéu

dung.

Tw khoa: Clostridia; Coliform tong sO; Escherichia coli; Nwdc udng truc ti€p;

Pseudomonas aeruginosa; Streptococci feacal.

1. DAT VAN PE

Hién nay, cac san pham cung cap nudc udng truc ti€p nhw nudc udng dong chai,
dong binh dung tich 19-20 lit, cdy nudc ndng lanh, mday loc niedc RO dang dugc st dung
rat pho bién & nhiéu noi tir treong hoc, bénh vién, cong so dén cac ho gia dinh... Vi vay,
6 nhiém vi sinh vat trong cac san pham nuéc udng triec tiép nay sé tiém an nguy co anh
hwong truc tiép dén stec khoe ctia nguoi tiéu dung. Tai Viét Nam, mdt s6 nghién ctru
danh gia chat luong nuwdc udng dong binh khong dat yéu cau vi sinh vat theo quy dinh
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tai QCVN 6-1: 2010/BYT vdi ty 1€ nhiém khuan kha cao & mot s tinh thanh nhuw bong
Thap (23,3%), Ca Mau (25,3%), Hau Giang (57,6%), Can Tho (39,7%), khu vuc 5 tinh Tay
Nguyén (70,7%) ... [3], [5], [6], [8], [11]. Két qua thanh kiém tra nwéc udng dong chai trén
dia ban tinh Thita Thién Hué ndm 2016 cho thdy tinh trang 6 nhiém vi sinh vat trong san
pham nudc déng chai van con ton dong, véi ty 1é mau nudc udng déng chai khong dat
trong tong s6 62 mau xét nghiém 1a 12,9% va cé 5/62 co so san xuat (8%) khong dat yéu
cau chatluong [16]. Bén canh d6, cac mdy loc nuwdc RO véi kha nang cung cap nudc udng
truc tiép da duoc loc sach hau hét cac tap chét va vi khuan nhung mot sd nghién ctru
cong bs gan day cho thay ty 1é ton dong va tai nhiém vi khuan gay bénh la rat cao. Do
do, dé c6 thém thong tin vé thuce trang chat lwong cac san pham nuwdc udng truc tiép
nham gitp cac co quan chitc ndng duwra ra nhitng khuyén cdo cho nguoi tiéu ding, chting
toi thiec hién nghién cttu: “Danh gid mitc do 6 nhiém vi sinh vat trong nudc udng tryec
ti€p trén dia ban thanh phd Hué” véi muc tiéu xac dinh ty 1é nhiém vi sinh vat trong san
phadm nudc udng truc tiép dugc st dung trén dia ban thanh phé Hué.

2. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. D6i tuwong, dia di€ém va thoi gian nghién ctru

—~Mau nuéc udng truc tiép: Nudc udng déng binh dung tich 19-20 1it (NUDB),
nudc udng tit cdy nudc nong lanh va tir may loc nude RO trén dia ban thanh phd Hué
ttr thang 9 dén thang 12 nam 2024.

—Cac nhom vi sinh vat: Clostridia; Coliform tong s6; E. coli; P. aeruginosa; S. feacal.
2.2. Thiét ké nghién ctru

Thiét ké nghién ctru mo ta cat ngang, mo ta thuc trang 6 nhiém vi sinh véat trong
cac san pham nudc udng truc tiép.

2.3. C& mau nghién citu va phwong phap 14y mau

* C& mau nghién ctru: 4p dung cdng thirc wdc tinh mot ty 18 trong quan thé, st
dung sai s6 twong doi [7]:

Trong do:
- nlacdmiucan nghién ctu;
- Zlahé s tin cay, véi gia tri a= 0,05 thi Z, _«=1,96;
2
- alamutc y nghia thong ké, a= 0,05 twong tng véi do tin cay 95%;

- d la mtec sai s0 tuyét d6i chdp nhan, twong d6i: d = 0,1;
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- platylé duong tinh cia mot nghién ctru truede do.

Trong d@ tai nay, p = 0,707 (theo ty 1é nhiém vi sinh vat trong nwdc udéng déng
binh tai khu viee 5 tinh TAy Nguyén ndm 2023 ctia tac gia Nguyén Vil Thuan va cdc cong
su [6]. Thay céc gid tri vao cong thikc tinh ¢ mau va lam tron s8, ta dwoc két qua n =80
mau. D& dam bao sy dong déu sd lugng mau cho 3 loai san phadm nghién ctu, cdng 50%
s6 ltong mau, nhu vay tng s6 lrong mau nudc udng trie tiép can 18y 1a n = 120 mau.

* Phwong phap chon mau: D&i véi NUDB: chon ngau nhién cac thuong hiéu
nudc udng dong binh dung tich 19-20 lit duoc st dung hodc bay ban phd bién trén dia
ban thanh phd Hu€. Da&i véi nudc udng tir may loc RO va nudc udng tir cdy nuedc nong
lanh: chon ngﬁu nhién cac hé théng loc nuwde RO hodc cdy nuwdc nong lanh duwoc bd tri/lép
dat tai cac cong ty, truong hoc, co so san xudt,... trén dia ban nghién ctru, modi loai nude
udng tién hanh 14y 40 mau.

* Phuong phap thu mau: Mau sé duoc tién hanh 1dy mau tai voi da duoc vé sinh,
khtt khuan va xa nudc nham tranh anh huéng ctia qué trinh kht khuan. Tién hanh 13y
khoang 1 lit mau va dung trong chai thty tinh vd khuan. Mau sau khi thu thap sé dwoc
thdo nhan (néu c4), ma héa nham dam bao tinh bao mat va duoc bao quan trong thiing
gitt nhiét chira cac tui da gel d€ duy tri 0 nhiét do 5 + 3°C va van chuyén ngay vé phong
thi nghiém. Tai phong thi nghiém, mau sé duoc tién hanh phan tich ngay trong ngay.
Tuy nhién néu can bao quan, phai duy tri mau é nhiét d6 5 + 3°C va tién hanh thit nghiém
trong khoang thoi gian khong qua 12 tiéng (bao gom ca thoi gian van chuyén) [1].

2.4. Phwong phap danh gia két qua

Phén tich chi tiéu Coliform tong s6 va E. coli theo ISO 9308-1:2014, P. aeruginosa
theo TCVN 8881:2011, S. feacal theo TCVN 6189-2:2009 va bao tx ki khi khtr sulfit
(Clostridia) theo TCVN 6191-2:1996. Két qua phan tich duoc danh giad dat hay khong dat
theo Quy chuén ky thuat Qudc gia d6i véi nude khoang thién nhién va nuwde uéng dong
chai theo QCVN 6-1:2010/BYT [2].

2.5. Xt 1y s6 liéu

SG liéu dwoc xt Iy bang phan mém Excel 2021. S6 liéu dwoc chuyén sang dang
log d€ so sanh théng ké bang phan tich phuong sai (ANOVA) mot nhan t§ véi muic y
nghia duoc chon a < 0,05, va danh gia hé s6 twong quan (Correlation).

3.KET QUA VA BAN LUAN
3.1. Tinh trang nhiém khun ctia ciAc san phdm nuwéc udng truc tiép
3.1.1. Coliform tong s&

Coliforms 1a nhom truc khuan, Gram am, khong sinh bao t, song trong diéu kién
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hiéu khi hodc ky khi tuy y, chting phan b6 rong rai trong tu nhién, rudt nguoi va dong
vat, hay cting cé thé ton tai trong nwdc mot khoang thoi gian dang ké nén thuong duoc
xem 1a chi s6 danh gia chat luong vé mat vi sinh ctia nuwdc [14].

K&t qua phan tich dinh lwong Coliforms trong mau nuwdc udng truc tiép trén dia
ban thanh phd Hu€ c6 sy bién dong ttr 4,0 CFU/250 mL dén 2,50x10> CFU/250 mL. Mttc
dd nhiém trung binh 1a 5,5x10! CFU/250 mL, cdc mau nhiém tap trung cht yéu & loai
nudc udng déng binh va cay nude néng lanh, véi mau cd mite d6 nhiém cao nhat 1a
2,5x10%? CFU/250 mL ¢ khu viec Nam song Hueong (Hinh 1).

300
250 250
'J o]
= 200 .
[—] [+
& 150 °
- 121
S 100 T
50 X
0 14
Coliforms

Hinh 1. Biéu do phiin bd's6'lwgng Coliforms trong cdc mdu nwedc udng truc tiép nhiém khudn
3.1.2. Pseudomonas aeruginosa

P. aeruginosa (truc khuan mu xanh) la vi khuan Gram am, hinh que, khong sinh
bao tit, c6 kha ndng di ddong nho tién mao don cuc va la vi khuan di duwdng, c6 kich thudc
dai khoang 1-5 pm va rong 0,5-1,0 um. Vi khuan nay séng pho bién trong mdi truong
dat do c6 kha nang phan hay hydrocarbon thom da vong. Ngoai ra ching con phan bo
trong nuedc, ddc biét 1a cac ho chira niedc &m hodc cac hd chita nuwde bi 6 nhiém do dong
vat, con nguroi nhu nuwdc thai va bon rira bén trong va bén ngoai bénh vién. Dac biét, P.
ageruginosa c6 thé chong lai nhiéu yéu td bat loi ciing nhu ton tai duoc trong cac diéu
kién mdi treong khéc nghiét nho kha nang hinh thanh mang sinh hoc (biofilm) cé thanh
phéan cau tao chu yéu la cac polysaccharide, DNA ngoai bao (extracelllular DNA) va
chudi polypeptid lién két véi nhau tao thanh c&u trtic mang viing chac [15].

Qua két qua phan tich dinh luong P. aeruginosa trong mau nwdc udng truc tiép
trén dja ban thanh phd Hué, ching t6i nhan thay rang s8 lwong vi khudn P. aeruginosa
trong cac mau nghién cttu co sy bién dong tir 5,0 CFU/250 mL dén 2,2x102 CFU/250 mL,
trung binh dat 3,7x10' CFU/250 mL. Mtc do nhiém cao nhat 1a 2,2x102 CFU/250 mL &
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mau nudc udng déng chai va thap nhat 1a 5,0 CFU/250 mL ¢ mau nuéc udng RO thu
duoc tai khu vuc Bic song Huong (Hinh 2).
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Hinh 2. Biéu do phtin bd's6'lwgng P. aeruginosa trong cdc mdu nwdéc udng triec tiép nhiém khudn
3.1.3. Streptococci feacal

Streptococci feacal (lién cau khuan phan) la nhém vi khudn Gram dwong, c6 dang
hinh cau hay hinh oval kéo dai, khong c6 tinh di dong, khong sinh bao ttt, hiéu khi hay
ky khi tuy nghi va phat trién t6i wu 6 nhiét d6 37°C [10].

Két qua phan tich dinh lwgng S. feacal trong mau nudc udng truc tiép trén dia
ban thanh phd Hué cho thay s& lugng S. feacal phat hién trong cdc mau thu thap duoc
bién dong tir 4,0 CFU/250 mL dén 2,8x10' CFU/250 mL, mtc dd nhiém trung binh la
1,510 CFU/250 mL. Tuong tuw, mau c6 muic dd nhiém cao tap trung ¢ nhom nudc udng
déng binh, cao nhét 1a 2,80x10> CFU/250 mL ¢ khu vuec Bic song Huwong. Va mttc do
nhiém giam dan [an lwot tir cdy néng lanh dén nuiede udng RO, thap nhat 1a 4,0 CFU/250
mL ¢ khu viee Nam song Hueong (Hinh 3).
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Hinh 3. Biéu do phiin b6's6'lwong S. feacal trong cic mau nweéc udng truc tiép nhiém khudn
3.1.4. Escherichia coli

E. coli a vi khudn gram am, hinh que ngan, thudc ho Enterobacteriaceae va nhoém
coliform chiu nhiét, cé kha nang lén men duwong lactose, sinh indol tit tryptophan (&
44°C + 0,5°C) va mau sdc khuan lac dic trung trén moi truong chon loc. Pa phan chung
E. coli thuong cong sinh tao nén hé sinh vat duong rudt va khong gay bénh, tuy nhién
mdt sO chiing mang tdc nhan gay doc cho phép ching tan cong cac bo phan cu thé cta
co thé con nguoi va dong vat khac nhu gay tiéu chay ndng va cac bénh vé duong rudt
thong qua viéc tiéu thu thye pham nhuw cac san pham thit twoi song, rau séng hodc nuwdc
udng bi 6 nhiém [13].

Dua vao két qua dinh luwong E. coli trong cac mau nudc udng tryc tiép trén dia
ban thanh phd Hué, ghi nhan duoc trong tdng s6 120 mau khao sat chi ¢c6 3 mau nhiém
vi khuan E. coli véi mie d6 nhiém thap ttr 4,0 CFU/250 mL dén 1,3x10' CFU/250 mL &
tat ca cdc nhém mau phan bd trén ca hai khu vie nghién ctru Bac va Nam song Huong.

3.1.5. Clostridia

Clostridia 1a mot nhém vi khudn Gram dwong, ky khi bit budc, va c¢6 kha ning
hinh thanh bao tt va thuwong phan bd nhiéu treong khac nhau nhu dat, nudc, tram tich,
thuc vat muc nat, phan hitu co va duong rudt dong vat bao gom con nguoi. Hau hét cac
loai Clostridia khong phat trién trong diéu kién hi€u khi, tuy nhién cdu tric bao ti cua
chung rat bén cho phép chung ton tai trong khong khi, & nhiét d¢ cao va khi c6 chat khi
trng hoéa hoc, nhiét hay btrc xa trong thoi gian dai, chang han nhw Clostridium botulinum
tao ra cac bao tt c6 kha nang chiu nhiét ciec cao va cac bao ti sé van song sau khi dun
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s0i trong moi treong nudce trong hon 1 gio. Do d6 sy hién dién cia nhém vi khuan nay
trong nuéc thuong dwoc dung dé 1am chi thi vé tinh trang 6 nhiém ctia cac viung nuwdc
hay hiéu qua phurong phap kht tring bang clo trong qua trinh xtt Iy nudc va nude udng [12].

K&t qua phan tich dinh lwong Clostridia trong mau nudc udng truc tiép trén dia
ban thanh phd Hué cho thdy c6 3 mau phét hién nhiém bao t ki khtt sulfit véi miec do
dao dong ttr 4,0 CFU/50 mL dén 6,0 CFU/50 mL.

3.1.6. Mitrc dg twong quan giika ty 1¢ 6 nhiém cdc nhom vi sinh vat

Khi nghién ctru vé méi twong quan gifta ty 1& nhiém céc vi khuan Coliforms, E.
coli, P. aeruginosa, S. feacal va Clostridia trong cac loai mau va tai hai khu viec nghién cty,
chting t6i ghi nhan dwoc rang c6 sw twong quan rat mat thiét gitra cac cdp chi tiéu la
Coliforms va P. aeruginosa (r = 0,998); Coliforms va S. feacal (r = 0,994); P. aeruginosa va S.
feacal (r=0,985).

Qua két qua phan tich sy twong quan gitta hai cdp nhém Coliforms va P.
aeruginosa, Coliforms va S. feacal, chung t6i nhan thdy cac san phdm nghién cttu mac du
c6 mttc d6 nhiém Coliform t&ng s thdp, nhung van cé sy hién dién cta vi khuan P.
aeruginosa va S. feacal. Twong tw, v6i moi twong quan rat chat ché (r = 0,985), nguy co
nhiém déng thoi vi khudn P. aeruginosa va S. feacal ctia cac san pham nghién ctru la rat
cao.

Dai véi vi khuan E. coli va Clostridia, két qua cho thay c6 sy hién dién cuia hai loai
vi khudn nay trong cac san pham nghién ctu, tuy nhién, s6 lwgng va tan suat xuat hién
trong cdc nhém mau khao sat ctia hai loai nay la twong ddi thap. Tir két qua phan tich
trén, chiing tdi thay rang mutc d6 nhiém Coliforms, P. aeruginosa va S. feacal cao khong chi

diém cho hai loai vi khuan E. coli va Clostridia.

3.2. Danh gia mitc d6 nhiém khuén ctia cic mau nwéc udng tryc ti€p trén dia ban thanh
phd Hué

Két qua phan tich 120 mau nudc udng truc tiép thu duoc trén dja ban thanh phd
Hué duoc trinh bay ¢ hinh 4 va bang 1.

= MAu dat tiéu chudn

= MAu khong dat tiéu chuan

Hinh 4. Ty 1¢ mau nuwéc udng tryc tiép dat va khong dat tiéu chudn theo QCVN 6-1:2010/BYT
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K&t qua ¢ hinh 1 cho thdy trong tdng s& 120 mau nwdc udng truc tiép duoc khao
sat ¢6 39,2% mau (47/120) dat tiéu chudn vi sinh vat theo QCVN 6-1: 2010/BYT, trong khi
ty 1é mau khong dat tiéu chudn 1a 60,8% (73/120). O nghién ctru nay, cac san phdm nudc
udng, bao gom nudc udng dong binh dung tich 19-20 lit, nudc udng truc ti€p tir cdy nudc
noéng lanh va mdy loc nwde RO, 1a cac san phdm duoc st dung truc tiép ma khong qua
xt ly nén viéc dam bao chat lwgng la rat quan trong.

0 75,0% 75,0%
80.0% 67.5%
60.0%
40.0% 32,5%
25,0% 25,0%
0.0%
NUDbB Cay nudc nong lanh Nudc RO

® MAu dat tiéu chudn = Mau khong dat ti€u chuén

Hinh 5. Ty 1¢ miu dat va khong dat tiéu chudn theo QCVN 6-1:2010/BYT cuia tirng nhém sdn phim

Véi ty 16 mau khong dat tiéu chudn theo timng loai san pham khao sat trén dia
ban thanh phd Hué Tan luot la nuwdc uéng doéng binh dung tich 19-20 lit (75,0%), nuwdc
udng ttr cay nudc nong lanh (75,0%) va may loc nudc RO (32,5%) sé tiém an nhiéu nguy
co anh huong xdu dén stic khoe nguoi tiéu dung (Hinh 5). Két qua nghién ctru chung toi
thu dugc cao hon so véi mot s6 nghién ctru ctia tac gia P Manh Hung & Hung Yén
(2016) (33,3%); tac gia Than Ngoc Ha ¢ Can Tho (2020) (39,7%) [3], [4]. Tuy nhién, két
qua chting t6i thu dwoc lai khong chénh 1éch dang ké so véi két qua cua tac gia Nguyén
Vi Thuan (2019) 6 5 tinh Tay Nguyén (56,7%); hay nghién cttu cta tac gia Lé Van Khoi
& Hau Giang (2018) (57,6%), va thap hon so véi két qua ctia Nguyén Vit Thuan & Tay
Nguyén vao nam 2023 (70,7%) [6], [8], [9].

Trong téng s6 mau nghién ctu, ty 16 mau nhiém ting chi tiéu vi sinh vat quy
dinh trong QCVN 6-1:2010/BYT tir cao dén thdp lan lwot la Coliform tong sd (57,5%); P.
aeruginosa (30,8%); S. feacal (25,0%); E coli va Clostridia (2,5%) (Bang 4).

Bdng 1. Ty I¢ nhiém tirng loai vi sinh vit trong cdc san pham nwéc udng tryec tiép (n = 120)

Chi tiéu vi sinh vat S6 mau khong dat (n) Ty 1€ (%)
Coliform tong sd 69 57,5
E. coli 3 2,5
P. aeruginosa 37 30,8
S. feacal 30 25,0
Clostridia 3 2,5
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Nguyén nhan dan dén su hién dién véi s luong 16n Coliform téng s6, P.
aeruginosa va S. feacal c6 thé do diéu kién moi truong san xuat, quy trinh khir khuan tai
stt dung binh, nguén nuwdc dau vao trong qua trinh san xuét va bao quan nudc udng
déng binh van chua dwoc dam béao, hay qua trinh vé sinh dinh ky cc voi nuwdc hodc thay
16i loc RO ¢ cay nudc néng lanh, may loc nwde RO c6 thé chuwa duoc thye hién dung quy
dinh.

Trong nghién ctu nay, ty 1é nhiém Coliform tong s6 cao hon so véi nghién ctru
cua tac gia Lam Tan Toan & Pong Thap (2016) (6,9%), tac gia Pham Van Hung ¢ Ha No6i
(2020) (33,0%) hay tac gia Nguyén Vii Thuan (2023) & 5 tinh Tay Nguyén (42,7%) [4], [8],
[9], [11]. D61 v6i chi tiéu P. aeruginosa, ty 1& nhiém & cac mau khao st cao hon két qua
nghién ctu ctia Lam Tan Toan (2016) (14,6%) va ctia Vi Thi Heong 6 Ca Mau (3,8%)
nhung lai thap hon nghién cttu ciia Than Ngoc Ha (2020) (32,8%) hay ctia Nguyén Vii
Thuan & cac ndm 2019 va 2023 (41,5% va 45,3%) [5], [8], [9], [11]. Ty 1& nhiém S. feacal &
cac san pham nudc udng trén dia ban nghién ctru la cao hon so véi két qua cta tac gia
Lam Té&n Toan (2016) (1,7%); tac gia Vii Thi Huong 2017 (1,3%) hay Nguyén Vii Thuan
0 Tay Nguyén vao cac nam 2019 va 2023 [5], [8], [9], [11].

Két qua phan tich E. coli va Clostridia 6 nghién ctu nay khong chénh léch dang
ké so véi cac nghién ctru truede day.

4. KET LUAN
Nghién cttu 120 mau nudc udng truc ti€p trén dia ban thanh phd Hué cho thay:

- Coliform tong s6 co ty 1€ mau khong dat tiéu chuan 1a 57,5% (69/120), dao dong
ttr 4,0 CFU/250 mL dén 2,5x102 CFU/250 mL;

- S6 luwong P. aeruginosa dao ddng tir 5,0 CFU/250 mL dén 2,2x102 CFU/250 mL
véi 30,8% mau vuot qua gidi han t3i da cho phép theo quy dinh ctia QCVN 6-
1:2010/BYT;

- S0 lwgng vi khuan S. feacal bién dong trong khoang 4,0 CFU/250 mL va 2,8x10!
CFU/250 mL, véi ty 1é mau khong dat tiéu chuan yéu cau theo QCVN 6-1:2010/BYT la
25,0% (30/120 mau);

- Trong tong s6 120 mau, 2,5% mau vueot mitc gidi han t6i da cho phép d6i véi 2
chi tiéu E. coli va Clostridia theo QCVN 6-1:2010/BYT.

- C6 moi twong quan chdt ché gitta cac chi tiéu: Coliforms va P. aeruginosa (r =
0,998); Coliforms va S. feacal (r = 0,994); P. aeruginosa va S. feacal (r = 0,985).

- Trong 120 mau nghién ctru, ¢ 73 mau (60,8%) nudc udng truc tiép khong dat
tiéu chuan yéu cau theo QCVN 6-1:2010/BYT, véi ty 1é mau khong dat tiéu chudn theo
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ASSESSMENT OF MICROBIAL CONTAMINATION
IN DIRECT DRINKING WATER IN HUE CITY

Ton That Nhuan Than'", Le Thi Ha Thanh?
1 Drug, cosmetic and food quality control center of Hue City
2 Faculty of Biology, University of Sciences, Hue University
*Email: nhuanthan0824@gmail.com
ABSTRACT

To overcome the shortage of drinking water in many places around the world, direct
drinking water products such as bottled water, gallon water, RO water purifiers,....
have become increasingly popular. However, the quality of these products has also
been of concern after many poisoning incidents in the world and Vietnam, which
have been recorded due to the use of contaminated water sources. In this situation,
this study was conducted to assess microbial contamination in direct drinking water
in Hue City in 2024. The result of the microbial contamination rate in 120 direct
drinking water samples surveyed was 60,8%, in which the contamination rates of
total Coliform, Pseudomonas aeruginosa, Streptococci feacal, Escherichia coli, and
Clostridia were 57,5%, 30,8%, 25,0%, 2,5% and 2,5%, respectively. The results
indicated that it is necessary to strengthen the management and assessment of water
quality as well as education and raising awareness of risks affecting the quality of

water sources for consumers.

Keywords: Clostridia; Total Coliform; Escherichia coli; direct drinking water;

Pseudomonas aeruginosa; Streptococci feacal.
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