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Abstract: In this study, concentrations of perfluoroalkyl substances (PFASS), including seven
perfluorocarboxylic acids (PFCAs) and three sulfonates (PFSs), were determined in freshwater fish
and food packaging material samples collected from Hanoi, Vietnam. Concentrations of
Y10PFASs ranged from 0.24 to 1.73 (median 0.62) ng/g wet weight for fish samples and from
undetected to 536 (median 0.98) ng/g dry weight for food packaging materials. PFAS levels in our
fish samples were within low to moderate ranges compared to other countries, implying a
relatively low contamination degree of the water environment in Hanoi. PFAS contents in almost
all food packaging samples were generally low (<2 ng/g), except for three mochi paper trays
(323-536 ng/g). The sources of some long-chain PFCAs (e.g., PFOA and PFDA) in a few food
packaging samples were still unclear. Relative potencies (REP) of PFASs to PFOA based on
thyroid hormone disruption effects were reviewed and applied to estimate toxicity equivalents
(PFOA-EQs) of PFAS mixtures in analyzed samples. Regarding toxicity contributions, PFOS and
PFOA were the most important compounds, accounting for about 70% of PFOA-EQs.
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Nghién ctru dinh luong va uée tinh d6 doc cia cac hop cht
perfluoroalkyl trong mau ca va bao bi thuc pham tai Viét Nam
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Tém tit: Trong nghién ctru nay, ham lugng cac hop chét perfluoroalkyl (PFASs) bao gdm 7
perfluorocarboxylic acids (PFCAs) va 3 sulfonates (PFSs) duoc xac dinh trong cic mau c4 nudc
ngot va bao bi thuc phdm thu thap tai Ha Noi, Viét Nam. Ham luong Z10PFASs dao dong tir 0,14
dén 1,26 (trung vi 0,62) ng/g trong luong uot dbi v6i mau ca va tir khong phat hién dén 536
(trung vi 0,98) ng/g trong luong khd v&i mau bao bi thyc phiam. Ham luong PFASs trong mau ca
nam trong khoang thip dén trung binh so vé6i cac qubc gia khac, phan anh mic do 6 nhlem PFASs
tuong ddi thap trong méi trudng nude tai Ha Noi. Ham luong PFASs trong hau hét cac mau bao bi
thuc phim déu thip (<2 ng/g), trir 3 mau gidy 16t banh mochi (323-536 ng/g). Ngudn gbc cua
PFCAs mach dai (vi du nhu PFOA va PFDA) trong bao bi thuyc pham cia nghién ctru nay chwa
dugc xac dinh mot cach rd rang. Hé sé doc twong duong (REP) ciia PFASs so véi PFOA dua trén
anh huong gy réi loan hormone tuyén giap duoc tip hop tir cac nghién ctru trude ddy va ap dung
dé tinh gia tri 46 doc twong duwong (PFOA-EQs) cho hén hop PFASs phan tich duoc trong cac
mau. V& miat dong gop cho téng do doc, PFOS va PFOA 1a hai chat quan trong nhét va chiém ti 16

trung binh khoang 70% so véi PFOA-EQs.

Twr khoa: PFASs, PFCAs, PFSs, c4, bao bi thuc phém, doc tinh.

1. Mé dau

Cac hop chat perfluoroalkyl (PFASs) 1a cac
chat 6 nhidm hitu co bén vimng do trong phén tir
c6 chira cac lién két C-F v6i d6 bén hoa hoc cao
[1]. Cac chét 6 nhidm nay dwoc quan tim do
chung c6 kha nang tich lily sinh hoc va doc tinh
cao. PFASs dugc san xuit trong cong nghiép tir
nhitng ndm 1930 va sau d6 dugc st dung rong
rdi trong cac san phim thuwong mai va cong
nghiép [1]. Mot s PFASs nhu perfluorooctane
sulfonate (PFOS), perfluorooctanoic acid
(PFOA) va perfluorohexane sulfonate (PFHXxS)
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da duoc ké vao danh muyc cac chit can duoc
loai bo, han ché cua Cong udc Stockholm [2].
Su phoi nhiém PFASs trén co thé ngudi co thé
xay ra thong qua nhiéu con dwdng khac nhau
nhu tiéu thu thuce phém, nudc uéng bi 6 nhiém,
hit thd, nubt phai bui, dat va tiép xuc voi cac
san phim chita PFASs [3]. Su phoi nhiém
PFASs dugc cho 1a ¢6 lién quan dén cac biéu
hién bat thudng trong hoat dong cua co thé nhu
chtrc ning mién dich [4], sy phat trién hé than
kinh [5], chirc ning tuyén giap [6], bénh gan,
than va ung thu [7].

Phuong phap phan tich hoa hoc dinh lugng
(phd bién nhét 1a sic ky ghép ndi khéi phd)
duogc sir dung rong rdi trong cac nghién ciru vé
doc chat trong moi trudng, dic biét 1a cac hon
hop chat 6 nhiém c6 nhiu cau tir voi tinh chat
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tuong ty nhau. Tuy nhién, cac phuong phap
phén tich dinh luong nay chi co thé bao gdm
mot sé luong cu thé cac chit (phu thudc vao
thanh phan ciia dung dich chuan) nén khong thé
danh gid mot cach tong thé do doc tuong duong
ctia ca hdn hop (bao gdm ca cac chit phan tich
dugc quan tim va cac chét twong tu khac). Hon
nira, tac dong cong huong va uc ché giira cac
chat trong hdn hop cling khong thé duoc ngoai
suy bang su cong don cac gia tri tich so cua
ham luong va hé sé doc 1y thuyét. Vi vay, cac
phuong phap xét nghiém sinh hoc trén dbi
tugng t& bao nhim danh gid do6 doc tuong
duong cia hdn hop chit 6 nhiém dugc giGi
thi€u va str dung rong rai cho nhiéu nhom doc
chat hiru co nhu dioxin [8], hydrocarbon thom
da vong [9] va PFASs [8, 10]. M6t trong nhitng
co ché gdy doc cua PFASs duoc quan tim
nghién cuu 1a kha ning canh tranh véi hormone
tuyén giap nhu thyroxine (T4) dé lién két véi
transthyretin (mét loai protein c6 kha nang van
chuyén hormone tuyen giap va retinol dén gan),
hau qua la lam gidm lugng hormone trong co
thé [11]. Vi vay, mot s6 phwong phap xét
nghiém sinh hoc da dugc phat trién nham xac
dinh hé sd doc cua cic chit PFASs riéng 1€
cling nhu danh gia tong do doc cua hdn hop
PFASs [8, 10]. Hé s6 doc cua cac chit PFASs
thu dugc tr nhitng nghién ctru co ban nay co6 y
nghia quan trong ddi véi cac linh vuc héa hoc
moi truong, ddc hoc, danh gia rui ro.

Trong nghién ciru ndy, ham lugng cua 7
chiat PFCAs va 3 chat PFSs dugc phén tich
trong cac mau ca nudc ngot va mau bao bi thyc
phém thu thdp tai Ha Noi, Viét Nam nham dua
ra nhitng thong tin budc dau vé sy cd6 mat cua
nhoém chit 6 nhidm nay trong ngudn phat thai
(san pham tiéu dung) va trong mdi truong
(sinh véat). Bén canh d6, d0 doc tuong duong
dugc xdc dinh dya trén ham luong chat
(do dugc bang phuong phap sic ky 1ong khéi
phd) va hé sé doc (dugc nghién ciru va cong bd
dua trén nhiing phuong phap xét nghiém sinh
hoc trén té bao) ciling dugc udc tinh. P§ ddc
tuong dwong trong cac mau sé dugc dung dé
danh gia rti ro cta hdn hop PFASs (quy vé chat
dai dién la PFOA) thong qua so sanh véi cac
lidu phoi nhiém tham chiéu.

2. Thyc nghiém
2.1. Chdt chudn, héa chat

Cac chit phan tich trong nghién ciu nay
bao géom 7 PFCAs (perfluorobutanoic
acid PFBA, perfluoropentanoic acid
PFPeA,  perfluoroheptanoic  acid  PFHpA,
perfluorohexanoic acid PFHxA, perfluorooctanoic
acid PFOA, perfluorononannoic acid PFNA,
perfluorodecanoic acid PFDA) va 3 PFSs
(perfluorobutane sulfonate PFBS, perfluorohexane
sulfonate PFHxS, perfluorooctane sulfonate
PFOS). Chat dong hanh bao gom: *C,-PFBA,
BC,-PFHXA, BC4-PFOA, ¥Co-PFDA, 80,-PFHXS,
C4-PFOS. Chét ni chuan cho 2 nhém PFCAs va
PFSs twong ung 1a ¥C,-PFOA va 3Cs-PFOS. Cac
dung dich gbc dugc cung cip boi hing Wellington
Laboratories (Canada). Cac dung dich ctia duong
chuan dugc chuén bi trong methanol €O néng do
ctia cac chét phan tich 1a 0,1; 0,5; 1; 2; 5; 10 va
20 ng/mL; va ndng dd cua cac chit dong hanh va
chit ndi chuan 14 5 ng/mL. Cac hoa chét khéc bao
gdm: methanol, methyl tert-butyl ether (MTBE),
nude, ammonium acetate, tetrabutylammonium
hydrogensunfate (TBAHS), sodium carbonate va
sodium hydrogencarbonate véi do tinh khiét cho
sic ky duoc cung cap boi hdng Merck (Diic).

2.2. Thu thdp va chudn bi mau

Céc loai c4 nudc ngot ding phd bién trong
ché bién thuc pham duoc thu thap tir hd Yén So
(YS) va hd Tay (HT) tai Ha Noi bang phuong
phap kéo ludi va lya chon ngau nhién. Cac mau
thu thap dugc bao gém: ca chép (Cyprinus
carpio, n = 5), r6 phi (Tilapia spp., n = 5), me
(Hypophthalmichthys nobilis, n = 5) va troi
(Labeo rohita, n = 5). Cac mau ca sau khi lay
dugc chuyén vao thing chtra nudc 1ay tai chinh
cac hd duoge khao sat co suc khong khi va véan
chuyén vé phong thi nghiém ngay trong ngay.
Tai phong thi nghiém, phan mé co trong céc
méu ca dugc tach riéng sau d6 dong nhat bang
may xay, chuyén vao ng polypropylene va bao
quéan ¢ nhiét 6 -22 °C dén khi phan tich.

Cac mau bao bi thuc phérn duogc thu thip t
cac si€u thi va ctra hang tién loi trén dia ban
quan Hoan Kiém, Thanh Xuan va Long Bién,
Ha Noi. Céac loai mau thu thap dugc bao gom:



N. D. Hieu et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 40, No. 1 (2024) 88-96 91

hop nudc dira (n = 1), vo tai sita (n = 1), vo hop
dau phong (n = 1), vo hop snack khoai tay
(n = 1), vé hop mi an lién (n = 3), vo gbi banh
(n = 3) va gidy 16t banh mochi (n = 3). Cac miu
sau khi ldy duoc cha trong cac tui
polyethylene riéng biét & nhi¢t do phong.

2.3. Quy trinh xit Iy mdu

Mau ca duge xir Iy theo quy trinh tham
khao tir nghién ctu trudc day [12]. Mau c4
(1 g) dugc dong nhat véi 5 mL nudc deion bang
thiét bi dong hoa mau T 25 digital ULTRA-
TURRAX® (IKA, Puc). Dich dong nhat dugc
thém chat dong hanh (5 ng), 1 mL TBAHS
0,5 M (pH = 10) va 2 mL dung dich dém
carbonate 0,25 M rdi chiét 2 1an voi 5 mL dung
moéi MTBE biang may lic KS 501 digital
(IKA, buc). Cac dich chiét duoc gop lai va co
dudi dong khi nito dén gan khé. Sau d6 mau
duge thém chét ndi chuin (5 ng), dinh muc dén
1 mL bang methanol va loc qua mang loc nylon
0,2 um trude khi phén tich dinh lugng.

Mau bao bi dugc xir 1y theo phuong phap
tiéu chuan CEN/TS 15968:2010 (E) cua Uy
ban Tiéu chuin Chau Au [13]. Cic méu bao bi
dugc tach 1ay 16p vat liéu tiép xuc truc tiép vai
thuc pham va cat thanh nhitng manh nho c6
kich thudc khoang 1 cm? Mau bao bi (c& 1 g)
duge chuyén vao ong ly tdim 50 mL cing véi
chat dong hanh va tién hanh chiét siéu am véi
15 mL methanol ¢ 60 °C trong 2 gio. Qua trinh
trén duogc lip lai 2 1an sau d6 gop dich chiét vao
binh cau. Dich chiét dugc co dudi dong khi nito
dén gin kho. Sau d6 miu duoc thém chét ndi
chuin (5 ng), dinh mic dén 1 mL bing
methanol va loc qua mang loc nylon 0,2 pm
true khi phan tich trén hé thdng LC-MS/MS.

2.4. Phan tich dinh luong trén LC-MS/MS

Céc chit PFASs dugc phan tich trén hé
thng sic khi 16ng ghép ndi khéi phd hai lan
(LC-MS/MS-8040, Shimadzu, Nhat Ban). Qua
trinh tach séc ky dugc thuyc hién trén cot
Poroshell 120EC-C18 (21 mm x 150 mm
X 2,7 um) va cot bao v¢ Poroshell 120 EC-C18
21 mm x 5 mm x 27 pm) (Agilent
Technologies, M¥). Pha dong bao gdm: kénh A
(hdn hop methanol va dung dich ammonium

acetate 2 mmol/L trong nudc, 1:9,...) va kénh B
(methanol). Cac thong s6 co ban ciia hé théng
LC-MS/MS dugc tham khao tir phuong phap
titu chuan ISO 25101:2009 [14]. Detector
MS/MS duogc van hanh & ché d6 ion hoa phun
dién tich am (electrospray ionization, ESI) va
quan sat da phan Ung (multiple reaction
monitoring, MRM).

Ham luong cua cac PFASs trong mau duoc
tinh theo phuong phap ndi chudn. Ti 1¢ tin hiéu
va ti 1¢ nong do cua chat phan tich d6i voi chat
ndi chuan c6 mbi quan h¢ tuyén tinh trong
khoang noéng d6 0,1 dén 20 ng/mL véi hé s6
tuyén tinh R? > 0,99. Két qua phan tich duoc
dam bao chat luong va kiém soat chat lugng
thong qua viéc phan tich mau trang, hiéu chinh
két qua v6i miu tring, do thu hoi cua chit dong
hanh (60-120%), d6 thu hoi cua chat chuan
trong mau thém chuan (70-115%) va @6 lap lai
(RSD < 20%). Gidi han phat hién ctia phuong
phap dbi v6i cac PFASs duoc xac dinh dya trén
ham luong trung binh trong miu tring cong véi
3 lan d6 léch chuan va dao dong trong khoang
0,01 dén 0,05 ng/g trong luong w6t cho mau ca
va trong khoang 0,04 dén 0,08 ng/g trong luong
kho cho mau bao bi thuc phém.

2.5. H¢ s6 doc va cong thire tinh do doc

Céc nghién ciru vé hé sd doc ciia PFASs
chu yéu dugc thuc hién trén kha ning canh
tranh lién két v6i hormone tuyén giap T4
[8, 10]. Weiss va cong su sir dung phuong phap
xét nghiém lién két voi  transthyretin
(TTR- binding assay) dé danh gia kha ning canh
tranh lién két twong ddi (relative potency, REP)
ctia cac PFASs v6i T4. Hon hop gom TTR, T4
va cac chat PFASs trong mdi truong dém
Tris-HCI (pH 8) dugc duy tri & 4 °C qua dém.
Sau d6 duong cong biéu dién sy phu thudc cia
ti 1¢ % T4 lién két voi TTR va nong do PFASs
duogc thiét 1ap dé xac dinh hé sé REP so v6i T4
(chinh 14 ti 1& ndng do T4/PFAS tai mirc do lién
két 50%). Hé s6 doc tuong dwong ciia cac chat
so v6i PFOA duoc tinh dua trén ti 1€ REP cua
chit d6 va REP ciia PFOA. Behnish va cs.
(2021) da phat trién phuong phap xét nghiém
sinh hoc véi co ché biéu hién gen mi hoa cho
luciferase dua trén kich hoat hdéa hoc
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(chemically  activated  luciferase  gene
expression, CALUX) sir dung dong té bao ung
thu chiét xuat tir xwong nguoi (dong U20S)
biéu hién thy thé chic nang tuyén giap (TRP)
va gen ma hoa luciferase dé xac dinh REP cho
cac PFASs. Phuong phap phan tich nay dugc
dic quyén cung cdp bsi hing BioDetection
Systems B.V. (BDS, Ha Lan) dudi tén thuong
mai TTR-TRB CALUX®. Hé s6 doc theo co
ché canh tranh lién két v6i TTR cua cac PFASs
duoc trinh bay trong Bang 1. B§ doc tuong
duong quy vé PFOA trong cic miu duoc tinh
theo cong thirc sau: PFOAEQ = Z(Ci X REP).
Trong d6 C; 1a ham luong cac chat PFASs trong
mau (ng/g) va REP; 1a hé sb doc twong tng.

Bang 1. H¢ s6 doc theo co ché canh tranh lién két
v&i TTR cua mot sO PFASs

, , TTR-TRP
Phuon Lién ket truc tiép voi CALUX
b & | TTR (hé sé doc TTR) | (hé sb doc
phap [10] CALUX)
[15]
Chat tham | = 1, PFOA | PFOA
chiéu
PFBA - - 0,0018
PFPeA - - 0,08
PFHXA 0,007 0,11 0,19
PFHpA 0,039 0,61 1,40
PFOA 0,064 1,00 1,00
PFNA 0,022 0,34 0,32
PFDA 0,007 0,11 0,12
PFBS 0,003 0,05 0,31
PFHXS 0,085 1,33 1,60
PFOS 0,065 1,02 2,00

3. Két qua va thio luin
3.1. Ham lwong va ti 1é PFASs trong mau cd

Két qua phén tich dwoc thé hién trong Hinh 1
cho thiy PFASs dugc phét hién trong tat ca 20
mAiu ca lay tai ho Tay va hé Yén So v6i ham
luong dao dong tr 0,14 dén 1,26 (trung vi
0,62 ng/g). Nong do 10 PFASs & cac loai giam

dan theo thir tu: ca troi (0,86 ng/g) > ca chép
(0,61 ng/g) > cd mé (0,58 ng/g) > cé rd phi
(0,57 ng/g). Nhin chung PFCAs chiém ti 1¢ cao
hon so voi PFSs va chi phat hién dugc PFOS
trong s PFSs duoc phan tich. Cac PFCAs
mach ngin (vi du nhu PFBA va PFHxA) duoc
tim thay pho bién ¢ cac miu ca rd phi. PFOS la
hop chat chiém wu thé nhét trong miu ca chép
(0,21-0,48 ng/g), chiém tir 41-77% trong
Z10PFASSs.

Mot s nghién ciru dd béo cao ham luong
PFASs trong mau ca nudc ngot thu thap tir cac
tinh phia Bic Viét Nam (0,2-0,5 ng/g): miu c4
r0 phi, ca chém, ca 16¢ dugc léy tir cac con sdng
mién Trung va mién Nam Viét Nam (0,5-0,91
ng/g) co ham lugng twong duong hodc thap hon
khong déng ké so véi miu ca da duoc chung toi
bao cao (0,14-1,26 ng/g) [16, 17]. Téng 7
PFASs dugc tim thy trong sau loai ca tir ho
Taihu, Trung Qudc dao dong tir 1,3 dén 35 ng/g
[18]. Mot s6 méu ca ldy tir hd Asan cho 321
PFASs 1én t6i 197 ng/g va 0,22-130 ng/g dbi
v6i Z10PFASs tai khu vyc hd phia Nam Han
Quéc [19, 20].

BPFCA
BPFS

€ 1,40 4
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Ham lugng (ng/g trong lug:
@
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o o
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=)
)
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Hinh 1. Ham lugng PFCAs va PFSs trong mau c4
nude ngot cia nghién clru nay.

Mot sb nghién ciru da chi ra ham luong cua
PFOS chiém uu thé nhit trong sb cic PFASs
dugc do trong mau ca [19-21]. Tuy nhién trong
nghién ctru cua ching t6i, ngoai trir ca chep thi
cac miu c4 con lai ¢6 tin suat va muc do phat
hién PFOS thip hon 15 rét so v6i cac PFCAs
khac Diéu nay ciing di dugc ghi nhan trong mot
s0 mau thiy san khac tai Viét Nam [16, 17].
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3.2. Ham lwong va ti 1é PFASs trong mdu bao
bi thuc pham

Trong nghién ctu nay, chung t6i da phat
hién PFASs trong hau hét cac mau bao bi thyuc
pham voi PFCAs dugc tim thidy ¢ 11/13 va
PFSs ¢ 8/13 miu khao sat (Hinh 2). Nong do
Y10PFASs nam trong khoang tir khong phat
hién dén 536 (trung vi 0,98) ng/g. Cac PFASs
khong dugc phat hién trong mot mau vé hop mi
an lién va mot mau vO goi banh. Murc PFASs
duoc do trong 3 mau banh mochi cho ham
luong cao hon han véi XZ10PFASs khoang
323-536 ng/g. Cac mau con lai chtra ham lugng
PFASs kha thip dao dong tir 0,07 dén 1,7 ng/g.

Nhin chung, cac PFCAs (75-100%) dugc
phat hién va chiém ti 1& cao hon cic PFSs
(0-25%). Tan suat phat hién cao nhit 1a PFNA,
PFDA, PFOA, PFBA, PFHXS va khéng phéat
hién dugc PFBS trong tAt ca cac mau bao bi
thuc phim. PFOS mot trong nhitng hop chat
quan trong cia PFASs chi dugc phat hién
trong 3 mau v6i ham luong twong dbi nho
(0,21-0,95 ng/g). Cac PFCAs chiém uu thé nhit
do 1la PFOA (50,35%), PFDA (30,97%) va
PFHXA (6,09%).

Gidy |6t banh mochi 3
Gidy |6t banh mochi 2
Giay |6t banh mochi 1
Vo géi banh 3
Vo géi banh 2

V6 gdi banh 1 | Khéng phét hién

V6 hop mianlien 3 | Khong phét hién
V4 hop mi &n lign 2
V6 hop mi &n lign 1
Hop snack khoai tay

Vo hop déu phong
VO tui sita BPFCA

HOp nuéc diva @PFS

f T T T T
0,010 0,100 1,000 10,000 100,000 1000,000
Ham lugng (ng/g)

Hinh 2. Ham lugng PFCAs va PFSs trong mau bao
bi thyc pham cua nghién ctru nay.

Céc nghién ctru trén thé gidi ciing da chi ra
su ¢6 mat ciia PFASs trong nhiéu mau bao bi
thuc pham khéac nhau [22-25]. Mot trong nhing
dbi tuong duoc quan tam nhiéu nhét 1a mau tai
bap rang bo ché bién trong 16 vi song vi kha
ning phoi nhim sang thuc pham khi tiép xtc &
diéu kién nhiét do cao [22, 23, 25]. Ham luong

cic PFCAs duoc tim thdy trong mau bong ngd
tai DPai Loan 1én dén 1934 (PFBA) va 1283
(PFHXA) ng/g [25]. Hai hop chit nay ciing
dugc phat hién trong mau twong tu tai TAy Ban
Nha v6i1 ham lugng khé cao 1a 820 (PFBA) va
811 ng/g (PFHxA) [24]. Néu PFASs duoc chu
dinh bd sung vao vt lidu thi mic ham luong
thap, trung binh va cao lan lugt 370, 2820 va
25200 ng/g [26]. Trong khi d6, cic muc ham
luong thap, trung binh va cao ddi voi PFASs ¢
mat khong chu dinh trong vat liéu lan luot 13 0,
200 va 370 ng/g [26]. V&1 cdc ngudng ham
luong quy dinh trén thi hau hét cic mau bao bi
thue pham tai Viét Nam déu chira PFASs véi
ngudn goc khoéng chu dinh (< 2 ng/g). Nguyén
nhan c6 thé 1a do sy nhiém ban tir moi truong,
vét lidu hodc trong qua trinh san xudt, luwu trit va
dong goi. Mot sb mau gidy goi banh mochi c6
ham luong PFASs (323-536 ng/g) nam & ranh
gidi gilta muc cao cua nguon goc khong chu
dinh va mirc thdp ciia ngudn gbe chua dinh.

3.3. Uéc tinh dé c?‘éc cua PFASs trong mau cd
va bao bi thuc pham (Hinh 3)

0,7 (a)
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Hinh 3. Do doc twong tuong quy vé PFOA ciia hdn
hop PFCAs va PFSs trong mau cé (a) va mau bao bi
thyc pham (b) cua nghién ctru nay.
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Trong nghién ctru nay, d¢ doc twong duong
cua 7 PFCAs va 3 PFSs duogc xac dinh dua trén
ham luong chit (do duoc bang phuong phap sic
ky long khdi phd) va hé sé doc (dugc nghién
clru va cong bd dua trén nhitng phuong phap
xét nghiém sinh hoc trén té bao). Véi hé s6 doc
TTR, d6 doc cua cac PFASs dao dong tir 0,05
dén 0,74 (trung vi 0,24) ng/g dbi voi mau
c4 nudc ngot va tir khong phat hién dén 331
(trung vi 0,49) ng/g d6i v6i cac mau bao bi thyc
pham (Hinh 3). Bén canh do, do doc
PFOA-EQs trong mau ca va bao bi con duoc
tinh theo hé sé6 doc CALUX tuong Umg nim
trong khoang 0,05-1,23 (trung vi 0,26) ng/g va
khong phat hién - 331 (trung vi 0,68) ng/g.

4. Két luan

Nghién ctru nay di cung cip thong tin so bd
vé ham luong va mirc do tich lity cua PFASs
trong bon loai ¢4 nudc ngot va 13 méiu bao bi
thuc phém tai Viét Nam. Sy c6 mat cia cac hop
chat nay di phan anh nhimng tiém 4n nguy co
phoi nhiém vao thuc pham va co thé con ngudi.
DPbi v6i miu ca, nhin chung ham lugng céac
PFASs nim trong pham vi thip dén trung binh
s0 vOi bao cao cua mot sé qudc gia khac cho
thdy sy 6 nhiém PFASs trong mdi truong nudc
tai mot s hd ¢ Ha Noi khong qua nghiém
trong. Su ghi nhan PFASs trong md co cua ca
da phan anh kha nang tich Iy sinh hoc ciing
nhu sy ¢6 mit cia chat 6 nhidm nay trong moi
truong nude. V6i mau bao bi thuc phim, hau
hét ham luong cac PFASs déu & mirc twong ddi
thap (dudi gi6i han phat hién dén < 2 ng/g) cho
thiy ngudn 6 nhidm khong chu dinh. Bén canh
d6 chang toi da phat hién dugce 3 miu gidy 16t
banh mochi v6i ham lugng PFASs twong dbi
cao (323-536 ng/g) voi cac chat chinh 1a PFOA
va PFDA. Piéu nay phu hop véi cac cong bd
trugc day vé su c6 mat cia PFASs trong bao bi
thuc phém tai cac nude chau A khac nhu An
Do, Trung Quéc. Do doc tuong duong ciia hon
hop PFASs dugc udc tinh, cho thdy PFOA va
PFOS 14 2 chat déng gop quan trong nhat trong
do doc tong. Két qua phan tich budc dau gop
phan cung cip nhimng thong tin so bd vé ham
lugng cac PFASs trong miu c4 va bao bi thuc

phém tai Viét Nam. Tuy nhién can ¢6 nhiéu
nghién ctru chuyén su hon vé tac dong, su phoi
nhiém PFASs tir thuc pham ciing nhu bao bi
thuc pham 1én co thé con nguoi.
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