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Abstract: Per- and polyfluoroalkyl substances (PFASs) are considered as persistent organic
pollutants (POPs), which should be restricted or eliminated. In this study, concentrations of four
perfluoroalkyl carboxylic acids (perfluorobutanoic acid PFBA, perfluorohexanoic acid PFHXA,
perfluorooctanoic acid PFOA, perfluorodecanoic acid PFDA) and four perfluoroalkyl sulfonates
(perfluorobutane sulfonate PFBS, perfluorohexane sulfonate PFHXS, perfluorooctane sulfonate
PFQOS, perfluorodecane sulfonate PFDS) were analyzed in food contact materials (FCM) collected
from Hanoi, Vietnam. A total of 15 FCM samples was obtained including several categories such
as instant drink/food boxes, bags, cups, wrappers, and tray. The FCM samples were untrasonic
extracted with methanol, concentrated, and filtered before analysis by a liquid chromatography—
tandem mass spectrometry (LC-MS/MS) system. Recoveries of native and surrogate standards
ranged from 70% to 130% with RSD < 20% in replicated analysis. Method detection limits of PFASs
ranged from 0.04 to 0.08 ng/g. Concentrations of Z8PFASs ranged from not detected (ND) to 1.46
(average = SD: 0.417 + 0.479) ng/g. Detection frequencies of PFASs decreased in the order: PFDA
(33%) > PFBA, PFOA, PFHXS, PFOS (27%) > PFDS (13%) > PFHXA (7%) > PFBS (0%). Average
concentrations of individual compounds decreased in the order: PFOS > PFDA > PFHXS > PFOA
> PFBA > PFHXA > PFDS > PFBS. Relatively low PFAS concentrations found in the FCM samples
of this study indicated that these substances were mainly derived from unintentional sources rather
than intentionally added to the materials.

Keywords: PFASs, PFCAs, PFSs, food contact materials, LC-MS/MS.

* Corresponding author.
E-mail address: hoanguyen@utehy.edu.vn

https://doi.org/10.25073/2588-1094/vnuees.4966
96


https://doi.org/10.25073/2588-1094/vnuees.4

P. D. Minh et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 39, No. 3 (2023) 96-104
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ti€p xuc voi thuc pham tai Viét Nam

Pham Dang Minh?, Hoang Quéc Anh?, Tran Thi Liéul?,
Phan Dinh Quang?, Nguyén Trong Nghia®, Nguyén Thi Chuc?,
Nguyén Thi Anh Huong?, Lé Hitu Tuyén!, Nguyén Thi Quynh Hoa%"

YTrwong Dai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Noi, 19 Lé Thanh Tong, Ha Ngi, Viét Nam

2Vién Khoa hoc An toan va Vé sinh Lao dong, 99 Tran Quéc Toan, Ha N¢i, Viet Nam
3Truwong Pai hoc Su pham Ky thudt Hung Yén, Hung Yén, Viét Nam

Nhan ngay 18 thang 7 ndm 2023
Chinh stra ngay 15 thadng 8 nam 2023; Chap nhan dang ngay 30 thang 8 nam 2023

Tém tit: Cac chat per- va polyfluoroalkyl (PFASs) la cac chit 6 nhidm hitu co khé phéan hiy can
duoc han ché hoic loai bo. Trong nghién ctru ndy, ham luong cua 4 perfluoroalkyl carboxylic acid
(perfluorobutanoic acid PFBA, perfluorohexanoic acid PFHxA, perfluorooctanoic acid PFOA,
perfluorodecanoic acid PFDA) va 4 perfluoroalkyl sulfonate (perfluorobutane sulfonate PFBS,
perfluorohexane sulfonate PFHXxS, perfluorooctane sulfonate PFOS, perfluorodecane sulfonate
PFDS) dugc xac dinh trong mét s6 vat liéu tiép xuc thuc phim (FCM) thu thap tai Ha Noi, Viét
Nam. Téng cong 15 mau FCM nhu vo tai sira, hop thire an, tai gidy, coc gidy, gidy gbi banh,... da
duoc phan tich. Cac mau dugc chiét siéu Am v&i methanol, ¢6 ddc va loc trude khi phan tich trén hé
thdng sic ky 1ong khdi phd kép (LC-MS/MS). D6 thu hdi ciia cac chat thém chuén nam trong khoang
70% dén 130% voi RSD < 20%. Gidi han phat hién cua phuong phap (MDL) d6i voi cac PFASs
nam trong khoang 0,04 dén 0,08 ng/g. Nong do ciia 8 PFASs dao dong tir dudi MDL dén 1,46 (trung
binh + SD: 0,417 + 0,479) ng/g. Tan suét phat hién ctia PFASs giam theo thir tw sau: PFDA (33%)
> PFBA, PFOA, PFHxS, PFOS (27%) > PFDS (13%) > PFHXA (7%) > PFBS (0%). Nong d6 trung
binh ciia cac hop chét giam theo thir tyr sau: PFOS > PFDA > PFHxS > PFOA > PFBA > PFHxA >
PFDS > PFBS. Nong do PFAS dugc tim thdy trong cac mau FCM tuong ddi thip cho thdy ngudn
phat thai cac chat nay chu yéu lién quan dén cac ngudn khong chi dinh thay vi dwoc thém vao céc
vt lidu trong qua trinh san xuét.

Tir khéa: PFASs, PFCAs, PESs, vit liéu tiép xtc véi thuc pham, LC-MS/MS.
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1. Mé diu

Per- va polyfluoroalkyl (PFASS) la nhém cac
hop chét flo hitu co trong phan tir thuong co
mach carbon lién két voi cac nguyén tir flo
(khong phéan cuc) va mot nhom chuc hitu co
phan cuc [1]. Vi cu tric dic biét ndy, cac phan
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tir PEASs ¢6 d6 bén cao vé mit hoa hoc (do lién
két C—F rat bén vimg) va tinh chat bé mat dic
trung (c6 kha ning chong bam dinh nuéc va dau
m&) [2]. Hai nhom PFASs dién hinh duogc san
xuit va ap dung rong rai trong cong nghiép la
perfluoroalkyl carboxylic acid (PFCAs) va
perfluoroalkyl sulfonic acid hay sulfonate
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(PFSs) [3]. Perfluorooctanoic acid (PFOA),
perfluorohexane sulfonate (PFHxS) va cac hop
chét lién quan da duoc li¢t ké trong Phu luc A
(cic chat can phai loai bo) theo Cong udc
Stockholm vé cac chat 6 nhiém hiru co kho phan
huy (persistent organic pollutants, POPs) [4].
Perfluorooctane sulfonate (PFOS) va cac hop
chét lién quan duogc liét ké trong Phu luc B (cac
chat can phai han ché) cia Cong udc nay [4].

Vatliéu tiép xuc voi thuce phflm (food contact
material, FCM) doéng vai trd0 quan trong trong
nganh cong nghi¢p thuc pham va trong cugc
song hang ngay [5]. Céc nguyén liéu phé bién
dugc sir dung san xuit FCM bao gém nhura, soi
dét, gidy, bia,... [5]. Tuy nhién, cac vat liéu nay
cling co thé chua mot lwong nhat dinh cac chat
doc hai nhu bisphenol A, chit déo hoa
phthalates, PFASs, cung véi nhiéu chét 6n dinh
va cac chat phu gia khac [6]. PFASs da dugc phat
hién trong cac mau FCM thu thap tai nhiéu quc
gia khac nhau trén thé gi6i [7]. Him luong tuong
ddi cao cua cac PFCAs d3 duoc béo céao cho mot
s6 mau FCM tai T4y Ban Nha, Pai Loan va Hoa
Ky véi muc cao nhét phat hién duoc 1én dén
2356, 2111, 1934 va 1283 ng/g cho céc chat
PFOA, PFDA, PFBA va PFHXA [7]. Trong khi
do6, cac PFSs it dugc tim thdy trong mau FCM
v6i mirc ham luong thap (dudi gidi han phat hién
dén 37 ng/g) [7]. Su c6 mat cia PFASs trong bao
bi thuc pham dugc cho 1a mot ngudn phoi nhidm
ciia cac hop chit nay ¢ con ngudi [8]. Mot
nghién ciru tai Hoa Ky da chi ra ring nhom dbi
tugng tiéu thu bong ngd tu ché bién bang 10 vi
song (trong cac bao bi c6 chira PFASs) ¢6 mirc
ham lugng cic chit PFOA, PFNA, PFDA,
PFHxS va PFOS trong huyét thanh cao hon tir
39% dén 63% so v6i nhom dbi twong khong co
théi quen nay [9].

Céc nghién ciru vé PFASs trude day chi yéu
tap trung vao mot sd it cac san phdm (vi du nhu
tai dung bong ngd dung trong 10 vi sdng) tai cac
nudc phat trién & Chau Au va Chau My [7].
Trong khi do, thong tin vé su c6 mit cia cac chat
PFASs trong FCM tai cic nu6c dang phat trién,
trong d6 c6 Viét Nam, nhin chung con han ché.
Trong nghién ctru nay, ham lugng cta 4 chat
PFCAs va 4 chat PFSs duoc phén tich trong cac

mau vat liéu tiép xtc voi thye pham duoc thu
thap tai Ha Noi bang phuong phap sic ky 1ong
khoi phd kép (liquid chromatography-tandem
mass spectrometry LC-MS/MS). Nghién ctu
nay dugc thuc hién nham muc dich cung cép
nhing thong tin khao sat budc dau va cap nhat
vé su c6 mat, mic ham luong va dic trung tich
lily ctia PFASs trong mot s6 loai mau FCM tai
Viét Nam. Cac két qua phan tich vé ham lugng
PFASs trong FCM tai Viét Nam s€ duoc so sanh
v6i cac nghién ctru trudc day dugc thuc hién tai
mot s6 qudc gia trén thé gioi.

2. Thuc nghiém

2.1. Chdt chuén va héa chat
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Hinh 1. Coéng thuc c4u tao ciia mot sé PFASs.

Dung dich chuan PFASs dugc cung cap boi
Wellington Laboratories bao gdm: hdn hop cht
chuan khong danh dau dong vi (PFAC-MXB) va
hén hop chét ndi chudn (MPFAC-MXA). Céc chét
phan tich trong nghién ctu nay bao gom:
perfluorobutanoic acid (PFBA), perfluorohexanoic
acid (PFHxA), perfluorooctanoic acid (PFOA),
perfluorodecanoic acid (PFDA), perfluorobutane
sulfonate (PFBS), perfluorohexane sulfonate
(PFHxS), perfluorooctane sulfonate (PFOS),
perfluorodecane sulfonate (PFDS). Cong thirc
ciu tao ctia cac chat phan tich duoc thé hién
trong Hinh 1. Cac dung dich hi¢u chuan bao gom
8 chat chuén khong danh diu dong vi va 6 chét
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ndi chuin (C,-PFBA, 3C,-PFHXA, 13C,-
PFOA, BC,-PFDA, !80,-PFHXS, !3C,-PFOS)
duoc chuin bi trong dung moi methanol voi
néng dd cua cac chat phan tich 1a 0,1; 0,5; 1; 2;
5; 10 va 20 ng/mL; va néng dd cta cac chat ndi
chudn 13 5 ng/mL. Céac hoa chit dugc sir dung
trong nghién ciru nay bao gom: methanol, nudc,
ammonium acetate v6i do tinh khiét cho sic ky
1ong khdi pho duge cung cap boi Merck (D).

2.2. Thu thdp mau vt liéu

Cac mau FCMs duoc thu mua tir cac siéu thi
va nha hang trén dia ban quén Thanh Xuan, Ha
Noi v6i sd luong 1a 15 mau. Céc loai mau va sd
luong thu thap dugc (n) bao gdm: hop nude dira
(n=1), tti stra dau nanh (n = 1), hop dau phong
(n=1), vo snack (n = 1), tai bot ca phé (n = 1),
mi ly 4n lién (n = 3), gidy goi banh (n = 3), giay
goi hamburger (n = 1), gidy goi dd an nhanh
(n = 1), coc gidy (n = 1), gidy goi banh mochi
(n=1). Trong khao sat niy, chung t6i huéng dén
viéc thu thap nhiéu loai mau bao bi ¢6 16p chdng
bam dinh va tiép xtc voi cac loai thuc pham
duoc ti€u thy rong rai trén thi truong ¢ Viét Nam.

2.3. Quy trinh xir Iy mdu

Quy trinh xr Iy mau duoc tham khao tir
phuong phap tiéu chuian CEN/TS 15968:2010
(E) cia Uy ban Tiéu chuén héa Chau Au [10].
Céac mau FCMs dugc loai bo 16p gidy in mau trén
bé mat vat liéu va chi tach 1iy 16p bén trong ciing
tiép xtic truc tiép véi thuc phadm bang phuong
phap thu cong (ding kep kim loai dé boc tach).
Li do chinh phai thuc hién cong doan nay 1a 16p
in mau thuong 1a cac 16p vé bén ngoai véi muc
dich cung cép thong tin va nhin hiéu san pham,
cac 16p nay khéng tiép xuc truc tiép voi thuc
pham. Thém vao 6, viéc loai bo cac 16p nay co
thé han ché dugc mot sé tap chat gay anh huong
dén thiét bi phan tich LC-MS/MS ciing nhu sy
nhidm ban tir méi truong bén ngoai.

Sau d6, mau bao bi dugc cit thanh c4c manh
c6 dién tich 1 cm? béng kéo. Khoang 1 g mau
duoc chuyen vao ong ly tdm dung tich 50 mL
cling véi chét ndi chuan va 15 mL methanol. Ong
chtra chét phan tich dugc chiét siéu am & nhiét

d6 60 °C trong 2 gio, sau d6 duoc ly tim ¢ toc
dd 1500 vong/phut trong 10 phut. Sau khi ly tam,
dich chiét duoc chuyén sang binh cau dung tich
100 mL. Budc chiét mau duoc thuc hién thém 2
lan nita. Cac phﬁn dich chiét duge g0p lai va co
dic dén 1 mL. Dich chiét c6 dic duoge loc qua
mang loc nylon 0,22 pum trudc khi dugc phan
tich trén hé théng LC-MS/MS.

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

Béng 1. Diéu kién MS phén tich PFASs

Chat lon | loncon | Ning luong
me va cham (eV)
PFBA 212,8 | 169,0 10
PFHxXA 313,0 | 268,9 10
PFOA 412,8 | 368,8 11
PFDA 512,8 | 468,8 12
PFBS 299,0 | 989 31
PFHxS 398,8 | 98,9 37
PFOS 498,8 | 98,9 44
PFDS 598,8 | 98,9 55
13C4-PFBA 2170 | 1720 8
BC,-PFHXA | 314,9 | 270,1 8
1BC,-PFOA | 416,9 | 372,0 10
3C,-PFDA | 514,9 | 469,9 11
180,-PFHXS 403,0 | 73,9 49
13C,-PFOS 502,8 | 79,9 55

Céc chat PFASs duoc phan tich trén thiét b
sic ky long khdi pho LCMS-8040 (Shimadzu
Corporation, Nhat Ban). Cot tach Poroshell 120
EC-C18 (2,1 mm x 150 mm, 2,7 pm) cung védi
cdt bao vé Poroshell 120 EC-C18 (2,1 mm x 5 mm,
2,7 upm) dugc cung cip boi Agilent
Technologies. Pha dong gém 2 kénh bao gbém:
kénh A (hén hop methanol va dung dich
ammonium acetate 2 mmol/L trong nudc voi ti
1€ 1:9) va kénh B (methanol). Chuong trinh
gradient ciia pha dong (tinh theo ti 1 thé tich ciia
kénh B) nhu sau: ban déu 50% (0-2,01 phat),
tang dan dén 95% (2,01-18 phut) va giir trong
4 phit (18-22,01 phut), giam vé 50% (22,01-25
phiit). Téc do dong pha dong 0,25 mL/phat. Thé
tich bom mau 1a 2 pL. Detector MS duoc van
hanh & ché d6 ion hoa phun dién tich 4m
(electrospray ionization, ESI) va quan sat da
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phan tng (multiple reaction monitoring, MRM).
Céac diéu kién cu thé cua detector cho cc chat
phan tich va chét chuén danh diu dong vi duoc
thé hién chi tiét trong Bang 1.

2.5. Bdm bdo va kiém sodt chat lwong (QA/QC)

Quy trinh va két qua phan tich dugc dam bao
chat lugng véi cac thong sd bao gom: do tuyén
tinh, gidi han phat hi¢n, mirc ham lugng nén
trong mau tréng, d6 thu hoi va do lap lai. Budng
chuan ctia PFASs trén khoang nong do tir 0,1 dén
20 ng/mL (v6i chét ndi chuan ndng do 5 ng/mL)
c6 R? > 0,99. Gi6i han phat hién ctia phuong
phap (method detection limit, MDLs) dugc xac
dinh béi 3 1an d6 léch chuan cua két qua phan
tich lap lai (n = 9) v6i cic miu thém chuén tai
ham lugng 0,5 ng/g, c6 gia tri trong khoang tu
0,040 dén 0,10 ng/g. M&i 16 mau bao gébm 5 mau
thue, 1 miu tring va 1 mau thém chuan. Do thu
hdi ctia cac chéat chuan trong mau thém chuan
dao dong trong khoang tir 70% dén 120%. Do
thu hdi ctia cac chat dong hanh trong miu thuc

dao dong tir 80% dén 130%. D¢ léch chuan
tuong ddi cuia cac chat khi phan tich lap lai mau
thém chuan thap “hon 20%. Nong do cua
cac PFASs trong mau thyc dugc hiéu chinh véi
mau trang

3. Két qua va thao ludn
3.1. Ham luong PFCAs trong mau vat liéu

PFCAs dugc phat hién trong 7/15 mau khao
sat, bao gém: hdp nude dira, hop snack, ly mi an
lién 1, ly mi an lién 2, gidy goi banh 2, gidy g6i
banh 3 va gidy gbi banh mochi. Cac mau hop dau
phong, tai sita dau nanh, tai bot ca phé, ly mi an
lién 3, cbc glay, glay goi banh 1, gidy goi
hamburger va gidy goi d6 an nhanh deu co ham
luong PFCAs dudi gidi han phat hién. Tan sut
xudt hién cua cac chat giam theo thu tu: PFDA
(5/15) > PFOA (4/15) = PFBA (4/15) > PFHxA
(1/15).
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Hinh 2. Ham luong PFCAs trong mau bao bi thuc phém tai Viét Nam.

Ham lugng tong ciia 4 PFCAs (Z4PFCAs)
trong c4c mau phat hign duoc dao dong tir 0,085
dén 1,194 (trung binh 0,454) ng/g. Ham luong
Y4PFCAs cao nhit dugc phat hién trong 1 mau
ly mi &n lién (1,194 ng/g). Mau hop nudc dira co

ham luong T4PFCAs thip nhat (0,085 ng/g).
Ham luong phat hién duoc cua moi chat dao
dong tir 0,082 dén 0,641 ng/g. Véi sé lugng mau
han ché cua nghién ctru nay, chung t6i chua tim
ra quy luat chung vé muac ham luong ciing nhu
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dic trung tich liiy cia PFCAs trong mau bao bi
thuc pham. Cac két qua khao sat budc dau cho
thdy PFCAs ton tai trong bao bi thyc phim &
nude ta c6 mirc ham lwong twong ddi thip va chu
yéu xuat phat tir cac ngudn khong chi dinh.

3.2. Ham luong PFSs trong mau vt liéu

PFSs duoc phat hién trong 7/15 mau khao
sat, bao gom: hop snack, tai bot ca phé, ly mi an
lién 1, ly mi an lién 3, coc glay, gidy goi banh 2
va glay g6i banh 3. Tan suit xuat hién cua céac
chat giam theo thtr ty: PFHxS (4/15) = PFOS
(4/15) > PFDS (2/15) > PFBS (0/15). PFSs
khong phat hién duoc trong cac mau: hop nudc
dira, hop déu phong, tui stta dau nanh, ly mi an
lién 2, gidy g6i banh 1, , gidy g6i hamburger, gidy
g6i @6 an nhanh va gidy goéi banh mochi.

1,0 7
0,9 7
0,8
0,7 7
0,6 1
0,5

0,4

Ham lugng (ng/g)

0,3

0,2

101

Ham luong tong ctia 4 PFSs (Z4PFSs) trong
cac mau phat hién dugc dao dong tir 0,154 dén
1,270 (trung binh 0,440) ng/g. Ham lugng
Y4PFSs cao nhét dugc phat hién trong 1 mau ly
mi an lién (1,270 ng/g). Mau hop snack c6 ham
luong T4PFCAs thip nhét (0,154 ng/g). Ham
luong phat hién dugc ciia mdi chat dao dong tir
0,125 dén 0,943 ng/g. Tuong tu nhu cac PECAs,
quy luat vé mirc ham luong va dic trung tich liy
ctia PFSs trong mau bao bi thue phdm chua duoc
thé hién mot cach ro rang qua két qua phan tich
cua nghién ctru nay. Sy c6 mat cua luong vét mot
sd PFSs trong bao bi thuc phim & nudc ta ciing
chu yéu lién quan dén ngudn gbc khong chu dinh
trong qué trinh san xuat, van chuyén va bao quan
vat liéu.

W PFBS OPFHxS WPFOS 0OPFDS

Hinh 3. Ham lugng PFSs trong mau bao bi thyc phém tai Viét Nam.

3.3. So sanh ham luong PFCAs va PFSs trong
mau vdt ligu tiep xuc voi thue pham cua cac nuwoc
trén the gioi

Ham luong PFASs trong mau bao bi va vat
lidu tiép xuc vdi thue phim di duoc cong bd
trong mot sO nghién ctu trude day [11-14].
Trong s6 cac mau FCM dugc khao sat, tai bap
rang bo tu ché bién bang 10 vi song 1a dbi tuong

mau duoc quan tdm nhiéu nhét do kha ning thoi
nhiém PFASs tir bao bi sang thuc phim trong
diéu kién nhiét do cao [11, 13, 14]. Ham lugng
cao nhat cia PFBA, PFHxA, PFOA va PFDA
duoc tim thay trong cac mau tai bong ngd tai Dai
Loan lan luot 1a 1934, 1283, 233 va 216 ng/g
[14]. PFBA va PFHxA cling dugc tim thay trong
mot mau véi mirc ham luong tuong ddi cao trong
mau tuong ty tai TAy Ban Nha (820 + 124 va 811
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+ 232 ng/g) [13]. Tuy nhién, tin suat c6 mat cua
PFASs trong mau FCM, dic biét 12 cac mau co
ham lugng cao (> 100 ng/g) nhin chung tuong
dbi thdp. Ham luong cua ciac PFCAs trong mau
FCM tai Viét Nam déu nho hon 1 ng/g va thude
khoang gié tri thip so v6i cac qudc gia khac trén
thé gidi.

PFSs so voi PFCAs, thong tin vé su ¢6 mit
cua PFSs trong FCM nhin chung con kha han
ché. PFBS dugc phat hién trong 1 mau tai glay
dung khoai tdy chién (2,2 ng/g) va 1 mau gidy
chbng tham dau (6,1 ng/g) tai Dai Loan [14].
PFOS duoc tim thdy voi tan suat tuong dbi cao
trong cac mau tai bong ngd va che gidy tai Tay
Ban Nha, tuy nhién ham lugng do dugc khong
vuot qua 10 ng/g [11]. Ham luong PFOS trong 1
mau hop ga chién va 1 mau gidy goi ga chién tai
Théi Lan 1an luot 13 37 va 22 ng/g, dugc cho la
nhimg muac ham lugng tuong d6i cao cta hop
chét ndy trong FCM [15]. Ham luong PFSs trong
cac mau FCM cua nghién ctru hién tai déu thap
hon 1 ng/g, phan anh su c6 mdt cia cac hop
chat nay chu yéu lién quan dén ngudn gbc khong
chu dinh.

Céc chat phan tich (PFCAs va PFSs) trong
nghién ciru nay thudc nhom chit fluoroalkyl
phan tir khdi thap (non-polymeric PFASs). Ty
theo muc ham lugng cua PFASs trong vt li€u,
su c6 mit cua nhom chét nay duoc chia thanh hai
ngudn gdc: i) Chu dinh, PFASs dugc thém vao
vat liéu dé dat dugc mot s6 tinh chat bé mat
mong mudn (han ché sy bam dinh cua thuc pham
1én bé mit bao bi va chéng thim nudc tir thuc
phim ra ngoai bao bi trong qua trinh luu trit, vin
chuyén va sir dung); va ii) Khong chu dinh, sy
c6 mat cia PFASs trong vét liéu do nhiém ban tur
mdi trudong, thiét bi san xudt vat lidu, ngudn
nguyén ligu tai ché [16]. Di voi nhém PFASs
chu dinh, cac mtrc ham luong thap, trung binh va
cao lan luot 370, 2820 va 25200 ng/g; trong khi
cac mirc ham lugng thap, trung binh va cao dbi
v6i nhom PFASs khong cha dinh 1an luot 14 0,
200 va 370 ng/g [16]. Céac gia tri ham luong
PFASs do duoc trong nghién ciru nay déu thap
hon rat nhiéu so véi ngudng 200 ng/g (mic trung
binh cia nhom khong cht dinh) va ti€ém cén voi
murc thap (0 ng/g).

4. Két luan

Su c6 mét clia cac chit 6 nhiém hitu co trong
bao bi va vét liéu tiép xtc véi thyc pham tiém an
nhiing nguy co' thoi nhiém vao thyc pham va
phoi nhiém trén co thé ngudi. Cac hop chat
fluoroalkyl véi tinh chit bé mit wu viét (chong
tham dau va chdng tham nudc) nén duoc st dung
rong rii trong nhiéu loai vat liéu khac nhau va c6
mit trong da dang cac san pham tiéu ding. Trong
nghién ctru nay, ham lugng cua 4 PFCAs va 4
PFSs dugc phan tich trong 15 mau FCM thu thap
trén thi truong tai Ha No6i, Viét Nam. Day la
nghién ciru du tién bao cao ham luong cua cac
PFASs niy trong bao bi thuc phdm & Viét Nam.
Két qua phan tich di bd sung nhiing thong tin
cap nhat vao co so dit liéu con rat han ché vé cac
hop chit nay trong bao bi thyc pham & nudc ta.
Céc chat PFASs duoc tim thiy ¢ murc ham luong
thap (dudi giéi han phat hién dén < 1 ng/g cho
mdi chét) va phan anh cac nguén gbc khong chu
dinh. Cac nghién cuu tlep theo vé PFASs va cac
hop chat lién quan v0i 50 lugng mau va pham vi
nghién ctru rong hon can tlep tuc dugc thuc hién
trong thoi gian toi. Cac nghién ciru méi day da
chi ra sy c6 mat véi mic ham lugng cao cua cac
tién chat cia PFCAs va PFSs trong FCM, dién
hinh l1a fluorotelomer alcohol, fluorotelomer
carboxylic acid va fluoroalkyl phosphoric acid
ester. Bén canh d6, cac nghién ctru chuyén sau
vé su thoi nhidm PFASs tir bao bi vao thuc phim
va cac tac dong truc tiép 1én co thé con ngudi tai
Viét Nam 4 rat can thiét.
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