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O nhiém vi nhua (1 um dén 5 mm) hién dang la vin dé to I6n déi véi cdc hé sinh
thdi ciing nhe sikc khoe con nguwoi trén pham vi toan cau. Trong nghién ciru néy, nhém
tac gid giGi thiéu két qua danh gid 6 nhiém vi nhwea trong 4 logi nwde uong dong chai
thu mua trén dia ban tinh Phii Tho vao thdang 7 niam 2022. Mitc do 6 nhiém trong nuée
cam lén toi 43 vi nhua/lit, cao hon so voi nuoc uéng thao moc, nudc khodng thién va
nuwoc ngot co gas (dao dong tur 1 dén 5 vi nhwa/lit). Vi nhuya dang soi chiém dén 95 %
va chii yéu chiing c6 mau sdc néi bat (@6, tim va xanh). Kich thuée vi nhwa trong nude
ngot ¢6 gas lom hon, xdp xi 200 % so véi 3 logi mede uong con lai. Nguyén liéu va
quy trinh san xudt c6 thé ¢6 lién quan t6i s 6 nhiém vi nhuwea trong 4 d6i twong nghién
citu. Cdc yéu té bao quan (nhiét @, dg am va danh sing) da dwoc danh gida trong nhiéu
khodng thoi gian khdc nhau. Khéng cé sw khdc biét I6n vé nong dé vi nhwa trong nuée
khodng thién nhién va nwée cam sau 6 thang bao quan. Anh sang dwege cho la ¢é danh
hirong nhiéu hon so véi yéu té6 do am va nhiét d3. Tuy vdy, can dau tw nghién citu
hon nita vé ban chdt vi nhwa 6 nhiém ciing nhw gidm sdt chdt lwong nguyén liéu, quy
trinh san xudt, xdy dng tiéu chudn vi nhwa cho san pham niede uong déng chai nham
hwong toi bao vé sirc khoe nguoi tiéu dung.
Tir khéa: Vi nhua; O nhiém; Nuée uéng dong chai; Phu Tho.
Abstract
Evaluation of microplastic pollution in bottled drinking water in Phu Tho province

Microplastic pollution (1 um to 5 mm) is currently a major problem for ecosystems
as well as human health on a global scale. Owning the ability to widely disperse as
well as accumulate easily in the organism infected. In this study, we introduce the
results of microplastic pollution assessment in four types of bottled drinking water
purchased in Phu Tho province in July 2022. The contamination level in fruit juice
is up to 43 microplastics/liter, much higher than in herbal drinks, natural mineral
water and carbonated soft drinks (ranging from [ to 5 microplastics/liter). Fiber
microplastics account for 95 % of the time and mainly have striking colors (red, purple
and blue). The size of microplastics in carbonated soft drinks is approximately 200 %
larger than in the other three drinks. Materials and manufacturing processes may
be closely related to microplastic contamination in the four study subjects. Storage
factors (temperature, humidity and light) were evaluated for various time periods.
There was no big difference in microplastic concentrations in natural mineral water
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and orange juice after 6 months of storage. Light is said to be more influential than
humidity and temperature. However, it is necessary to invest in further research on the
nature of microplastic pollution, monitor the quality of raw materials and production
processes and develop microplastic standards for bottled drinking water products in

order to protect human health.

Keywords: Microplastic; Contamination; Bottled water; Phu Tho.

1. Pt van dé

Vit liéu nhya (cac polymer hitu co
tong hop) ngay cang cé vai trd quan trong
trong cudc sdng hang ngay cia chung ta.
V6i nhitng wu thé vé gid thanh ciing nhu
do bén, ching dugc st dung trong hau hét
cac thiét bi, dung cu tir gia dinh té1 cac co
quan, van phong. Trong khoang thoi gian
70 nam (1950 dén 2019), san lugng nhya
trén toan thé gidi wdc tinh 1én t&i hon 9 ti
tAn nhya [1]. Hién nay, lugng nhya dugc
tai ché chi khoang 9 % [2] trong khi phan
16n rac thai nhua bi vt bira bai ra moi1
truong tu nhién. Thoi gian phan huy cta
rac thai nhya udc tinh Ién téi hang tram
nam, dat ra thach thuc to 16n 1€n cac hé
sinh thai tu nhién. Vi nhya (MicroPlastic
- MP) duoc dinh nghia 1a cc d6i tugng
nhya ¢0 kich thude tr 1 pm tg1 5 mm [3].
Chung dd duoc tim thy tai hau hét moi
noi tir ndi cao t&i bién sau cho téi cac thuc
pham, nudc udng cho con ngudi [4 - 6].
Vi kich thuée rat nho, vi nhua dé dang
tich lily trong co thé cac loai vat trong d6
c6 con nguodi. Nghién ctu cua Farrell va
Nelson (2013) quan sat thdy su nhiém phai
vi nhyra ca loi cua khi dn phai mdi (thit
trai xanh) bi 6 nhiém vi nhya [7]. Trong
khi dd, nghién ctru tai Bi thuc hién boi
Van Cauwenberghe va cs (2014) udc tinh
con ngudi cd nguy co mic phai 11 nghin
hat vi nhwra mdi nam thong qua viéc tiéu
thu cac loai hai manh vo [8]. Tham chi,
viéc tim thdy vi nhya trong mau nguoi da
dugc chi ra gan day [9]. Mic du su anh

huodng cia vi nhya téi stc khoe con nguoi
van dang trong giai doan nghién ctu thi
viéc han ché 6 nhiém vi nhya thuc pham,
nudc udng tiéu thu truc tiép 1a viée cap
bach trong giai doan hién nay.

Bao bi nhya dugc st dung hét stic
pho bién, da dang vé chung loai. Ching
duoc san xuét chu yéu tir 3 loai nhwra chinh
1a polyethylene (PE), polypropylene (PP)
va polyethylene terephthalate (PET).
Khoang mét nira trong sé chiing chi duoc
sit dung mot 1an dan téi lwong rac thai
nhua hang ngay 1a vé cung 16n. Hién nay,
nude udng dong chai ngay cang dugc sir
dung phé bién do sy tién lgi cua chung.
Chrflng han nhu tai Italia, nguoi dan su
dung trung binh gan 400 lit nuée loc déng
chai mdi nam [10]. Do d6, nguy co méc
phai vi nhya clia con nguoi tir nuéc udng
dong chai, déc biét 1a bao bi nhya trd 1€n
ngay cang hién hitu. Mot s6 béo cdo gin
day da chi ra sy ¢6 mit cua vi nhya trong
nuée uéng déng chai tai nhidu quéc gia
khac nhau nhu Trung Quéc, Indonesia,
An D¢, Thai Lan, Brazil va My véi mirc
d6 6 nhiém cao nhét Ién t6i 10,000 vi
nhya trong 1 lit nudc [6, 11]. Tai Viét
Nam, 6 nhiém vi nhua di dugc bao cao
trong nhuyén thé hai manh vo, nudc song,
ho, tram tich song cho t&i mudi an [12 -
14], nhung chua c6 nghién ctru nao thuc
hién trén cic san pham nudc udng dong
chai bao bi nhya. Do do, nghién ciru nay
huéng t6i 02 muc tiéu. Thir nhat, khao sat
mutc d6 6 nhiém vi nhua cua 4 loai nudc
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déng chai thu mau trén thi truong tinh
Pht Tho. Sau d6, so sanh murc dd 6 nhiém
vi nhya trén hai d6i tuong duoc bao quan
& cac diéu kién khac nhau vé thoi gian va
nhiét do.

2. Poi twong va phwong phap
nghién ciru

2.1. Phwong phdp thu miu

Cac mau nghién ctiru duoc thu mua
trén dia ban tinh Pht Tho (thanh phd Viét
Tri va cac huyén lan can) vao thang 7 nam
2022. 04 d6i twong nghién ciu duoc thu
miu bao gdm nudc khoang thién nhién,

nudc ngot cd gas, nudc €ép hoa qua va
nuée uéng thao moc (Bang 1). Trén mdi
dbi twong nghién ctru, ti thiéu 03 nhdn
hiéu khac nhau duogc thu mua. Viéc lua
chon san pham nghién ctru dam bao hai
yéu t6 1a ¢6 nhan hiéu va con han sit dung.
Mau dugc bao quan & diéu kién phu hop
v6i khuyén céo cta nha san xuét trong qua
trinh di chuyén ciing nhu tai phong nghién
ctru. Thong tin vé san pham nhu nhan hiéu,
s6 10 san xuét, han st dung, dia diém va
thoi gian thu mua cta timg san pham duoc
ghi lai can than. Nép chai chi dugc md
ngay trudc khi phan tich vi nhya.

Bing 1. Mjt 56 méu nwéc uong déng chai nghién civu 6 nhiém vi nhwa dwge thu mua
trén dia ban tinh Phu Tho nam 2022

TT | Ki hi¢u San pham Han sit dung | Noithumua | Ngay thumua | Bao bi
1 SI | Nudc khoang thién | 01/6/2024 02/7/2022 PET
2 | 2 nhién (c6 nhan | 23/5/2024 TP, Viét Tri 02/7/2022 PET
3 | 3 hiéu) 21/3/2024 02/7/2022 PET
41 S8 T\ e ngot co gas |—0/112022 02/7/2022 PET
5| S5 ©C Ngot €o 15/12/2022 | TP Viét Tri 02/7/2022 PET
6 | S6 (cd nhan hi¢u) 77 2057 02/7/2022 PET
7 | 7 Nube cam (co | —28/122022 03/7/2022 PET
8§ | S8 ahfin higu) 22/5/2023 | H. Thanh Son 03/7/2022 PP
9 | s9 ; 04/6/2023 03/7/2022 PP
10 [ 810 T oo uing thao |—28062023 03/7/2022 PET
L[ ST o066 nhin higu) 10022023 | H. Tam Nong 03/7/2022 PET
2] si2 |™ 07752003 03/7/2022 PET

2.2. Nghién cwu danh hwong cua
qud trinh bdo quan

Céc tac nhan vat ly nhu nhiét dg, anh
sang, d6 am va thoi gian duoc biét tdi 1a

céc yéu td quan trong anh huong téi do

bén cua bao bi nhwa. Nham xéac dinh vai
trd ctia timg yéu td, nghién ciru nay danh
gia muc d6 6 nhiém vi nhua trén 02 ddi
tugng (nudc khodng thién nhién va nudc
cam), cung 16 san xuat trong cac diéu kién
khac nhau dugc gidi thiéu trong Bang 2.

Bing 2. Poi twong va cdc diéu kién nghién civu dnh hwéng ciia qud trinh bdo qudn téi

0 nhiém vi nhwa trong nwoc uong dong chai

TT | San pham | Diéu kién M ta chi tiét®"
L e Bao quan || PE trong t0i, nhiét d9 -16 = 2 °C, d0 am 50 5 %, 0; 3 va 6 thang
2 Khodng thién Bdo quén 2 D§ trong tc‘gi, nhiét 40 40 + 2°C, 4o @m 75+5 %, 0; 3 va 6 thang
3 nhién (c6 Bdo quan 3 D@ trong t(}i, nhiét d0 25 +2 °C, d(f)q am 65 =5 %, 0; 3 va 6 thang
4 nhan hicu) Bdo quan 4 B§: trong t0i, nhi¢t do 4 = 2 °C, d6 am 50 + 5 %, 0; 3 va 6 thang
5 ' Béo quan 5 | D¢ ngoai sdng, nhiét d§ moi truong, 0; 3 va 6 thang
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TT | San phim | Piéu kién M@ té chi tiét®
6 Bio quan 6 | Dé trong toi, nhiét o -16 + 2 °C, d6 4m 50 £ 5 %, 0; 1; 2; 3 va 6 thang
7 |Nuéccam |Baoquin7 |Dé trong tdi, nhiét do 40 + 2°C, d6 4m 75 £ 5 %, 0; 1; 2; 3 va 6 thang
8 |(conhdn  |Béoquan8 |Deé trong toi, nhiét dd 25+ 2 °C, d6 4m 65+ 5 %, 0; 1;2; 3 va 6 thang
9 |hiéu) Bao quan 9 pé trong t01, nhiét 6 4 +2 °C, d0 4m 50 5 %, 0; 1; 2; 3 va 6 thang
10 Béo quan 10 pé ngoai sang, nhiét 0 moi truong, 0; 1; 2; 3 va 6 thang

(1) : Nhiét dé 40 °C dwoc duy tri én dinh trong tu vi khi hdu LABTECH LHT-0250F.

2.3. Phan ldp va quan sdt vi nhua

Qua trinh phan ldp va quan sat vi
nhua duoc thuc hién tai phong thi nghiém
sach, trong tu hut mot chiéu. Thao tac
thuc hién véi 4o blouse (chét liéu coton)
va gang tay (nitrile). Cac dung cu thuy
tinh nhu hé théng loc, cdc mo, dia petri
déu duoc rira sach, géi trong gidy nhom
trude khi st dung. Cac dung dich sé& dugc
loc qua mang loc soi thiy tinh, 15 loc
0,7 pum (Whatman, Ptrc) trude khi dung
dé tranh nguy co nhim chéo. Phan lap
vi nhua trong mau nghién ctru duoc thuc
hién thong qua ba budc, tuwong tu nhu
mot sé nghién ctru gan day [12, 14]. Pau
tién, mau nghién cuu s€ duogc lic déu rdi
chuyén sang binh thuy tinh c6 thé tich
phil hgp. Thanh phén sinh hoc (md) trong
mau nghién ciru s& dugce loai bo thong qua
viéc sir dung dung dich H,O, 30 % (do
tinh khiet >99 %, Xilong Scientific, Trung
Qudc), dun nhe ¢ 40 °C cho t6i khi khong
con ton du mo sinh vat quan sat dugc
bang mét thudng. Bude tuyén ndi vi nhwa
s€ dugc ap dung vadi viée st dung dung
dich NaCl (Shanghai Zhanyun Chemical,
Trung Quéc) bio hoa (ti trong 1,2 g.ml).
Ti 18 thé tich cua dung dich NaCl bio hoa/
mau nghién ctru 1a 4/1. Vi nhya trong mau
s& duoc phén 1ap thong qua budc loc bang
mang loc sgi thuy tinh. Mang loc s€ dugc
lam kho & diéu kién thuong, bao quan kin
cho t61 khi quan st xac dinh vi nhya.

Quan sat vi nhua dugc thuc hi€n dudi
kinh hién vi soi ndi (Olympus SZX2-

TR300, d6 khuéch dai 300 lan). Tiéu chi
chép nhan vi nhua ddi véi cac dbi tuong
quan sat dam bao theo dé xuit ciia Nor
va Obbard [15]. Viéc quan sat dugc thuc
hién boi tdi thiéu 02 chuyén gia kinh
nghiém va doc lap. Két qua quan sat cua
mdi ngudi s& duoc téng hop vdi day du
cac thong tin nhu vi tri (gid tri hai truc OX
va OY), mau sdc, hinh dang, kich thudc
t6i da. Vi nhua duoc chép nhan khi ca hai
chuyén gia quan sat xac nhan. 03 phép do
duoc thyc hién trén moi nhan hiéu nghién
ctru. Nong d6 vi nhwa duoc tinh theo gid
tri trung binh (£ do 1éch chuén) cta sb
lugng vi nhya trén don vi dong goi (chai)
va thé tich (lit).

3. Két qua va thio luin

3.1. Nong dp vi nhwa trong nuwéc
uéng dong chai

Gan 50 % s6 lwong mau nghién ctru
¢ chira vi nhya. Nong d6 vi nhya trung
binh dugc ghi nhén tir 1,22 (dd uéng thao
moc) téi 43 (nudc cam) vi nhya/L d6 ubng
doéng chai (Hinh 1). Nguyén nhan cho su
khac biét 16n gitta nudc cam va 3 ddi
tuong nghién ctru con lai c6 thé 1a do kich
thudc ludi loc st dung trong quy trinh san
xuét. Bén canh d6, viéc st dung bao bi PP
dbi voi san pham nude cam duong nhu cé
anh huéng t6i sy 6 nhiém vi nhya so véi 3
dbi twong nghién ctru con lai sir dung bao
bi PET. Tuy nhién, nhom tac gia quan sat
thiy gia tri d6 l1éch chuan 16n hon 100 %
trén ca 4 ddi twgng nghién ctu. Pidu d6
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dugc giai thich boi sy phan b khong
déng nhét cua cac hat/soi nhua trong cac
mau nghién ctu. Pac biét hon, két qua
nghién ctru cho thay su chénh 1éch 16n vé
nong d6 vi nhya gitta cac nhin hi¢u trong
cung ddi twong nghién ctru. S6 luong vi
nhwra quan sat duoc trong mau S7 cao gap

100

Vi nhwa trong 1 lit san pham

ke

$1-3 S4-6

10 14n so véi mau S9 trén cung d6i tuong
nuéc cam. Khi déi chiéu két qua nay véi
han sir dung ghi trén bao bi cia san pham,
thoi gian con laila 5 (S7) va 11 (S9) thang
50 v6i thoi diém thu mua. Tuy nhién, mbi
trong quan ndy khong dugc quan sat thiy
trén cac d6i tugng nghién ctru khac.

57-9 $10-12

M3u nghién ciru

Hinh 1: Nong dp vi nhwa tinh theo lit va ¢ léch chudn trong 4 loai nwéc uéng dong chai
thu mua trén dia ban tinh Phu Tho thdang 7 nam 2022 (S1-3: Nudc khodng thién nhién;
84-6: Nuoc ngot co gas; S7-9: Nwoce cam va S10-12: Nuwéc uong thdao méc)

3.2. Pic diém ciia vi nhwa trong
nwéc uong dong chai

Dang soi chiém uu thé (95 %) trong
téng s6 vi nhwa quan sat dugc (Hinh 2).
Két qua nay kha twong dong véi hinh

dang vi nhyra quan sat dugc trong cac mau

200 nm
—_—

mudi in tai Ha Noi [14]. Hon thé nita, vi
nhya dang soi thuong co khéi luong rat
nho (chiéu rong thuong nhé hon 20 pm)
nén chiing dé dang phan tan trong khong
khi va chiém uvu thé trong hau hét cac ddi
tuong nghién cuu, ké ca nudc, tram tich
cling nhu mau sinh vat [12].

Hinh 2: Vi nhwa quan sdt trong mau nwéc uong dong chai dwéi kinh hién vi soi noi

Olympus SZX2-TR300, dwong vién mau tring mé td kich thwéc ciia vi nhuwa
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Mau sic vi nhua trong nuéc udng
doéng chai duogc thé hién & Hinh 3. Cac
loai vi nhya c6 mau sic ndi bat (do, tim,
xanh) chiém wu thé so véi vi nhua trong
sudt. Luu y ring tat ca bao bi ciia cac san
pham nghién ctu déu c6 mau trong sudt

100%

80%

Mau sac vinhya (%)

51-3 54-6

Nghién ciru
hodc trang. Két qua nay cho phép dat ra
gia thuyét vé vi nhya 6 nhiém trong nuéc
udng déng chai chii yéu dén tir sy 6 nhidm
ctia nguyén liéu hodc quy trinh san xuét.
Mot phan 6 nhiém vi nhwra ¢6 thé ¢ ngudn
gdc tir bao bi.

| Xanh

WTim

Trong sudt

579 $10-12

Loai mau

Hinh 3: Mau sic ciia vi nhwa trong 4 logi nwéc uéng dong chai thu mua trén dia ban tinh
Phui Tho thdang 7 nam 2022 (S1-3: Nwoc khodng thién nhién; S4-6: Nwoc ngot co gas;
87-9: Nuwoc cam va S10-12: Nwdc uong thao moc)

Kich thudc vi nhua trong mau nudc
ubng déng chai duoc ghi nhan tir 15 t6i
1.380 pm, trong d6 chi yéu 1a vi nhua c6
kich thudc tir 100 td1 500 pm. Kich thude
trung binh nho nhat duoc tim thiy trong
cac mau nudc cam (168,8 + 129,1 um).
Trong khi @6, cac mau nudc ngot co gas
chtra vi nhua ¢é kich thudce 16n hon so voi
ca 3 ddi tugng nghién ctru con lai. Ching
16n hon 163 % so v6i miu nudc udng
thao moc, 186 % so véi mau nudc khodng
thién nhién va 264 % so v&i mau nudc

cam. Diéu d¢ dit ra gia thuyét vé su anh
hudng (c6 thé c6) cua khi gas tdi su giai
phdng vi nhya trong nudc ngot hay sy 6
nhidm nay dén tir nguyén liéu hoic quy
trinh san xuat loai nudc udng nay.

3.3. Anh hwéng cia qud trinh bdo
qudn t6i 6 nhiém vi nhua

Nong d6 vi nhya trong nudc khoang
thién nhién va nudc cam sau khi bao quan
& céac diéu kién khac nhau dugc gidi thiéu
trong Bang 3 dudi day.

Bing 3. Nghién ciru dé én dinh 6 nhiém vi nhwa trong nwéc khodng thién nhién
va nwdc cam
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Didu kién Nong dd vi nhwa trong 1 don vi déng géi San phim
; 0 thang 1 thang 2 thang 3 thang 6 thang
BQ1 Nd Na Na 1 0,33
BQ2 Nd Na Na 1 Nd Nudc
BQ3 Nd Na Na 0,33 0,33 khodng thién
BQ4 Nd Na Na 5 Nd nhién
BQS Nd Na Na Nd 1
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Pidu kién Nong dd vi nhwa trong 1 don vi déng g6i Sén phim
; 0 thang 1 thang 2 thang 3 thang 6 thang
BQ1 21,9 6,6 26,4 17,6 17,6
BQ2 21,9 11 6,6 15,4 15,4
BQ3 21,9 11 13,2 28,6 15,4 Nude cam
BQ4 21,9 11 6,6 17,6 242
BQ5S 21,9 8,8 15,4 24,2 26,4

™: Na = khong dp dung va Nd = khéng xdc dinh.

Két qua ndi bat nhit quan sat duoc
tir Bang 3 1a su khac biét 16n vé ndng do
vi nhya giita hai d6i twong nghién ciru.
Pbi véi miu nuéc khoang thién nhién,
khoang 30 % sb mau nghién ctru khong
c¢6 chita vi nhya. Két qua nay doc 1ap véi
céc diéu kién bao quan khic nhau ciing
nhu thoi gian nghién ctru. Nong do vi
nhya trong mau nuc cam cé su khac
biét sau 3 thang bao quan & cac diéu kién
khac nhau. Gia trj trung binh ctia ndng do
vi nhua trong mau nuéc cam sau 3 va 6
thang bao quan 16n hon gan gip déi so
voi thoi gian nghién ctru 1a 1 va 2 thang
(20,2 so véi 11,7). Pang chua y 1a nong do
vi nhya trong nuéc cam thp nhét & didu
kién bao quan 2 (130 hoa cap toc). O chiéu
nguoc lai, yéu t6 anh sang duong nhu
déng vai trdo quan trong nhat anh huéng
toi néng do vi nhua.

4. Két luan

Nghién ctru nay budc dau danh gia
murc d§ 6 nhiém vi nhya trong 4 loai nudc
udng déng chai luu hanh trén dia ban tinh
Phu Tho. Két qua nghién ctru cho thiy
gan 50 % luong mau nghién ciru ¢6 chta
vi nhua v6i mirc 6 nhiém cao nhét thudc
vé nude cam. Sy khac biét tir 20 dén 40
lan giita nudc cam so véi nuée khoang
thién nhién, nudc ngot co ga va tra thao
moc ¢ thé dén tir sy khac nhau vé quy
trinh san xudt. Phan 1én vi nhua c6 kich

thude nho hon 500 pm va cé mau sic noi
bat (do, xanh, tim). Do dé khong thé loai
trir nguyén nhan 6 nhidm dén tir nguyén
liéu san xuét. Su c6 mat cua khi gas duogc
cho 1a ¢ lién quan dén kich thudc vi nhya
dugc tim thay trong s6 4 ddi tuong nghién
ctru. Tuy vy, can c¢6 phuong phap chinh
xac hon (vi du nhu do phd hdng ngoai,
Raman) nham danh gia ban chét vi nhya 6
nhiém dé so sanh véi bao bi ctia san phdm
(chu yéu 1a PET). Nghién ctru dong hoc
chi ra ring yéu t6 anh sang c6 thé co vai
trd quan trong hon so véi mot sé yéu t6
khac nhu nhiét do, do am va thoi gian.
Nguy co méic phai vi nhua ctua nguoi
Viét Nam thong qua viéc ti€u thu cac san
pham nuéc udng doéng chai duong nhu
thip hon so véi mot sb nude khac nhu
My va Théi Lan. Bén canh viéc tim hiéu
rd hon vé ngudn gdc vi nhwa, viéc ning
cao giam sat nguyén li€u va quy trinh san
Xuat nudc udng dong chai co thé gitip cho
viéc dam bao stc khoe nguoi ti€u dung.
Trong tuong lai xa, nhom tac gia dé& xuat
xdy dung ngudng tiéu chuan ddi véi vi
nhya trong cac san pham nudc uéng dong
chai tuong ty nhu cac yéu ciu vé vi sinh,
kim loai nang.
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