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Tom tit

Ngudn nhiém cac hop chét perfluoroalkyl va polyfluoroalkyl (PFAS) c6 thé dan t6i sy phoi nhiém trong ngudn
gbc thuc pham. Céac san phim trong trot st dung ngudn nudc va dit bi nhiém PFAS c6 thé din dén sy hap thu
nhitng hop chédt nay vao hoa qua ciing nhu rau ci. Vi vay, viéc kiém soat su ton tai PFAS c6 trong nhiing san
pham nay 1a can thiét. Trong bao cao nay, phuong phap FDA C-010.01, dya trén phuong phap chiét QuEChERS
duoc dung dé chiét PFAS, sir dung chiét pha ran phan tan (dSPE) DisQuE, sau d6 dem phén tich theo phuong phap
LC-MS/MS sir dung hé ACQUITY UPLC I-Class PLUS ghép ndi XEVO TQ-XS. Phuong phap dugc danh gia trén
nidm loai 5 san pham khac nhau 1a xa lach, dau tdy, nam viét quét, ca rét va khoai tay. Vi su thay déi nho véi
phuong phap ctua FDA, huéng tiép can nay trong viéc phan tich PFAS to ra chinh xac va manh m& déi véi 16p 30

hop chat PFAS khac nhau.

Loi ich

= Quy trinh chiét PFAS ra khéi thuc pham tiét kiém thoi gian va don gian, st dung phuong phéap chiét
QuECHERS va lam sach bang dSPE.

Phuong phap phat hién PFAS trén hé théng XEVO TQ-XS cho d¢ nhay cao, phat hién dugc & miic néng do
dudi ng/g (ppb), phu hop véi bdo cao cua EFSA va FDA.

Cho két qua dang tin cdy v6i viéc sir dung kit PFAS véi su thay di hé thong LC nhdm c6 1ap nhitng chét c6

thé gay nhiém ban h¢ thong ciing nhu dung moi.

G161 thiéu

Anh hudng t6i méi trudng cua cac hop chit perfluoroalkyl va polyfluoroalkyl (PFAS) da dugc biét dén vi sy phd

bién cua chung trong san phidm hang ngay. Va cac van dé méi trudng anh hudng téi ngudn thuc phdm cua chung ta.

Trong cac san phdm ndéng nghiép, PFAS anh hwong 1én nudc va dat dé tudi va nhirng loai cdy nay cé thé bi phoi
nhiém. Nghién ciru chi ra ring thuc vat c6 hap thu PFAS, riéng véi PFAS chudi ngin nhu acid perfluorobutanoic
(PFBA) va acid perfluoropentanoic (PFPeA) trong bd phan dung lam thuc pham va nhidu chit khac co trong ré va
than cay.? Nudc dung trong tudi tiéu thudng la nude sinh hoat hodc nude ngam, ngudn phoi nhidm cé thé dén tir
méi truong (chit thai cong nghiép san xuat, bot ciru hoa, nude tir cac khu xur 1y rac thai.2 O nhidm dét co co ché
tuong ty, nhung viéc dung cac san pham sau khi x@r Iy nudc 1am phan bon 1a mdi quan tdm chinh trong viéc phoi

nhiém trong trong trot.4



Mic du nhiéu qudc gia di ban hanh quy dinh vé& giéi han PFAS trong nudc, gidi han PFAS trong san pham sau xir
1y nude va thye pham van chwa c6 van ban quy dinh . Co quan An toan thuc phim Chau Au (EFSA) da nghién ctru
va cong bd nguy co anh huong tdi stc khoe con ngudi boi PFAS trong thuc pham. Céng bd mdi nhat vao nim
2020, chi ra ring 27 loai PFAS ton tai nhiéu nhat 1a & trong ca, hoa qua va trimg.® Dir lidu c6 trong nghién ctru nay
¢6 duoc nho st dung nhiéu k¥ thuat chiét va phan tich khac nhau. Cuc Quan 1y Thuc pham va Dugc phim Hoa Ky
(FDA) kiém soat lugng chat gy 6 nhiém bing phuong phap nghién ciru tong thé khau phan (Total Diet Study,
TDS).® Bé ¢ thé bao ham PFAS trong nghién ctru nay, ho da xdy dung va thim dinh phuong phap chiét PFAS
trong thyc pham.” Phuong phap nay (FDA C-010.01)2 sir dung phuong phap chiét QUEChERS, tiép theo 1a lam
sach bang chiét pha ran phan tan (dSPE).

QuECHERS 12 ky thuat chiét dugc s dung rong rai dé chiét thude trir sau khoi thyc phim va dwoc ap dung cho ca
nhitng chét gy 6 nhiém khac. K thuat nay st dung mudi va acetonitrile dé chiét chat quan tdm bing co ché tao két
tua bang mudi va tich pha. K§ thuat chiét nhanh va don gian nay duogc st dung chiét PFAS tir nhiéu loai san phim

khac nhau, str dung hé théng ACQUITY UPLC I-Class PLUS ghép ndi XEVO TQ-XS.

Thi nghiém

Xir Iy miu
Miu dugc thu thap ngoai thi truong. Dau tdy, nam viét quat, xa lach, ca rét va khoai tdy duoc s dung trong

nghién ctru nay. Bo phan in dugc cua timg loai dugc dem dong nhat bing may xay. Mau dugc bao quan trong ti

dong (-20 °C) va rd dong trong tii lanh (4 °C) qua dém trude khi chiét.

5 g mbi loai miu dwoc chiét voi mudi chiét DisQuE AOAC QuEChERS. 20 chét chuidn chira MPFAC-24ES va
M3HFPO (Wellington Laboratories) chita ddng vi dugc thém vao 5 g mau & mirc ndong do 1 ng/g. Quy trinh chiét
QuEChERS va lam sach bang dSPE duoc thé hién trong hinh 1. Chit ndi chudn MPFAC-C-IS dugc thém vao mdi
mau trudce khi tiém vao may sao cho ndng do dat 1 ng/g (0,5 ng/mL véi vial). Sau d6 dem lic v6i hé théng SPEX
Sample Prep Geno/Grinder. Chat thém chuan dung trong pha lodng ddng vi dugc ding dé tinh ndng d6 PFAS am.

Chat ndi chudn, c6 mat sau khi chiét, diéu chinh chuan thay thé cho bat ky thay d6i nao trong khi tiém.



*5 g mau
+Thém chuin & mitc nong dé 1 ng/s (MPFAC-24ES + M3HFPO-DA)
*Thém 5 mL mrdc

*Thém 10 mL acetonitrile + 150 pL. acid formic
+Lic 1 phit

*Thém mudt AOAC QuEChERS (6 g MgSO,, 1.5 g natri acetate)
LicSphit
*Ly tam 5 phit, toc dd ving 4000 vong/phut

_

*Chuyén 5 mL dich sauly tam sang cdt dSPE 15 mL (900 mg MgSO,, 300 mg PSA)
Licsphit
*Ly tam 5 phnit, toc dd vong 4000 ving/phit

*Phalodng 1:1 bang amom acetate 2 mM
+Ly tim 5 phit, toc g vong 4000 véng/phrit
*Thém ndi chuan cho dénkhi datnong d6 1 ng'g (MPFAC-C-IS)

Hinh 1: Quy trinh chiét QuEChERS dé chiét PFAS tir mdau thuc pham, siv dung muoi DisQuE AOAC (pin:
186006812 va cgt chiét dSPE (p/n: 186008077).

Céc dung dich chuin dugc pha trong khoang ndng d6 0,01 ng/mL dén 5 ng/mL (twong duong 0,02 - 10 ng/g).
Vi sy ¢6 mit ctia chat thém chuén va ndi chudn, loai bo anh hudng nén miu 1a khong can thiét, nhung ciing ¢

thé duoc sir dung khi sir dung phuong phap pha lodng ddng vi.

Diéu kién ctua phuong phéap

Diéu ki¢n LC

Hé théng LC: Hé ACQUITY UPLC I-Class PLUS FTN va kit
phan tich PFAS.

Vial: Vial ty dong tiém lam bang nhua polypropylene,

nép bang nhuya polyethylene


https://www.waters.com/nextgen/us/en/shop/sample-preparation--filtration/186006812-disque-aoac-method-15-g-sodium-acetate-and-6-g-mgso4-50-ml-pouch.html
https://www.waters.com/nextgen/us/en/shop/sample-preparation--filtration/186008077-quechers-900-mg-mgso4-and-300-mg-psa-15-ml-tube-50-pk.html

Cot sac ky ACQUITY UPLC BEH C3g 2.1 x 100 mm, 1.7 m

Nhiét do cot 35°C

Nhiét ¢6 mau 4°C

Thé tich tiém 10 uL

Tbc d6 dong 0.3 mL/phut

Kénh A Nudce + amoni acetate 2 mM
Kénh B Methanol + amoni acetate 2 mM

Chuong trinh gradient

Thei qian (pht) %A %B
0 95 5

1 75 25

6 50 90

13 15 85

14 5 95

17 5 95

18 95 5

22 95 5

Diéu kién khoi phd

Hé thong khdi phd Xevo TQ-XS



Ché d6 ion hoa ESI-

Thé mao quan 0,50 kV
Nhiét do desolvat 350°C

Téc do desolvat 900 L/h

Téc do cone 150 L/h
Phuong phap MS Xem Phu luc

Quén 1y dit lidu

Phin mém sic ky MassLynx v4.2
Phin mém MS MassLynx v4.2
Dt liéu MassLynx v4.2 with TargetLynx 4.2

Nhiing thay d6i véi phuong phap chuan ciia FDA

Ky thuat QUEChERS cta FDA khong st dung mudi ¢6 kha ning tao dém. Nhirng mudi khong tao dém (MgSO, va
NaCl) dugc so sanh voi hai phuong phap st dung mubi tao dém (AOAC va CEN)%10 d@é xac dinh diéu kién chiét
PFAS hiéu qua nhat d6i v6i nén miu nam viét quat. Hinh 2 thé hién do thu hoi khi sir dung ba phwong phap. C6 su
thay d6i d6i voi ting hop chit, nhung néi chung ba hdn hop mudi déu chiét PFAS véi higu qua twong ty nhau va

phuong phap AOAC duogc lya chon.
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Hinh 2: Danh gia sy sai khac khi si dung cac hén hop mudi QuEChERS qua do thu héi va hiéu qua khi lam sach
bang dSPE c6 sir dung GCB qua peak chong. (A): PFOA; (B): PFTreDA

Chat hép thu trong dSPE duoc danh gia, tap trung vao lugng carbon den dugc graphit hoa (GCB) thém vao. Trong
phép so sanh nay, phan con lai ciia chat hip thu dwgc gitr ¢b dinh, st dung 900 MgSO, va 300 PSA (véi mdi cot 15
mL). CAu hinh nay duoc kiém tra c6 va khong c¢6 150 mg GCB vi GCB duoc biét dén 1a chat hép phu manh, co thé
lam giam d¢ thu hdi cia mot s6 hop chat. Cac peak chong 1an & hinh 2 thé hién dnh huong khi st dung va khong sir
dung GCB 1én peak. Thong s6 peak (va d thu hoi) giam khi st dung GCB. Hiéu tng nay ting khi do dai lién két
C-F tang. Vi vay, GCB khong dugc sir dung trong phuong phap lam sach bang dSPE.

Thay d6i cudi cung véi phuong phap ciia FDA 1a thém budc pha lodng trudce khi phan tich bang LC-MS/MS. Diéu
nay gitp cai thién hinh dang peak Actia hop chit PFAS duoc rira giai som, khi tiém trong 100% acetonitrile s& gay
ra peak bi ché va chodi véi cac hop chat nhu PFBA, PFPeA va 4:2 FTS. Hinh 3 cho thay tac dung cua budc pha

lodng v&i cac chét rira giai ra som (VD: PENA), né khong gy anh huong khong tot mot cach rd rang.



PFBA PFPeA PFBS 4:2 FTS PFNA

6.83 8.86 12.76
4.07 7.43

-

100% acetonitrile 1:1 2mM ammonium acetate:acetonitrile

Hinh 3: Hinh dang peak khi khong qua pha loang (xanh) va qua pha loang (do)

Két qua, thao luan

Phuong phap ctia FDA méi chi tham dinh trén nén mau rau xa lach. Nghién ciru nay da mo rong voi 5 loai mau khac nhau, thé
hién trong bang 1. S6 lugng chét phén tich ting tir 16 trong phuong phap ciia FDA 18én dén 30 hop chit PFAS, trong dé co:
carboxylate: C4 - Cy4; sulfonate: C4 - Cyg; cac hop chat méi duoge quan tam: GenX, ADONA, 9CI-PF30NS, 11CI-PF30UdS;
céc tién chat: FBSA, FHxSA, FOSA, NMeFOSAA, NEtFOSAA, 4:2 FTS, 6:2 FTS, 8:2 FTS.



Nong do

thém chuan Carboxylate Sulfonate sl il Tién chéat
(ng/g) dwoc quan tam
0.1 95-118 78 - 118 108 - 121 87 -135
’ (9,4) (17) (12) (5,7)
Xa lach QJ@WQ 10 80 -90 92 - 101 86 — 95 69 - 99
Bl I [V ’ 4.2) (44) (5.4) (3,0)
5 84 — 95 99 — 104 94 - 103 82— 108
(4,9) (5,4) (6,1) (6,2)
0.1 72 -121 95 - 111 95 - 104 81-110
’ (7,0) (12) (10) (10)
Khoai Giau 10 77 -93 92 — 102 85 - 96 68 — 103
tay tinh bot ’ (6,1) (5,0) (6,5) (3,8)
5 71 -84 76 — 83 74 -85 62 — 85
(4,0) (3,6) (4.6) (4,1)
0.1 78— 132 94 - 110 90 — 101 94 — 108
’ (6,6) (12) (9,5) (8,9)
Ca bt Nghéo 10 79 -98 91 -103 88 — 106 79 -102
R T ’ (6,9) (5,7) (6,2) (5,0)
5 75 -89 80 - 87 77— 86 70 -89
(8,0) (4,0) (5,6) (4,5)
0.1 89—-110 89 -118 100 - 111 104 - 128
' (10) (7,9) (14) (6,3)
DAu tay %g 10 82 - 98 92 - 98 86 — 101 75 - 104
22y duong ’ (3,2) 4.2) (5,6) (3,0)
5 90 - 99 99 — 105 95 - 105 86 — 105
(7,4) (6,5) (7,3) (7,3)
0.1 8?8—6?9 862 1—1 ?9 87(;91)02 83( g 11)06
Nam | sl . 85 _ 101 95103 91— 101 80— 101
quat | duong ’ (8,3) (5,6) (8,5) (4,8)
5 65 - 93 80 -89 79-93 70 -89
(5,4) (2,7) (5,1) (3,3)

Bang 1: Khoang d¢ thu hoi (%) trong tirng loai nén mau khdc nhau véi ba mike nong do thém chudn, n = 5 véi

tirng mikc nong dé. (n) la d léch chudn twong doi trung binh.

5 mau tir cung mot nén miu duoc thém chuin ¢ 3 mic ndng do: 0,1 ng/g, 1,0 ng/g va 5 ng/g. Sic ky do vét ion
cua tung hop chit PFAS trudc khi thém chuén véi khoai tay & muc nf‘)ng d6 0,1 ng/g thé hién ¢ hinh 4. Mat khac,
cic dong phan phan nhanh va ddng phan mach thing caa PFHxS, PFOS, NMeFOSAA va NEtFOSAA dugc phat

hién trong nén mau, thé hién & hinh 5 cho PFOS trong nén mau ¢ muc ndng do 0,05 ng/g.
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Hinh 4: Sdc ky do dinh lwong PFAS trong khoai tdy khi thém chudn 0,1 ng/g. Danh sach cdc chdt ¢é trong sdc ky

do cé trong phu luc



Cranberry Potato Carrot
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Hinh 5: Sw phat hién dong phan phan nhanh va mach thdng cia PFOS tai mirc néng do 0,05 ng/g véi nén mau nam
viét quat, khoai tdy va ca rot

Do thu hdi duge tinh bang cach so sanh két qua cua gia tri nhan dugc trude khi thém chudn vao nén miu tring va
sau khi thém chuén & cung muc néng d6. Su hiéu chinh duy nhét 1a truge khi tinh do thu hdi ¢6 budce hiéu chinh
bang noi chuin (Noi chuin duoc thém sau khi xir Iy mau nhim hiéu chinh hé théng va hiéu tng gy ra boi nén
mau).Khoang do thu hdi cia cac hop chit duoc thé hién trong bang 1 voi ting nhém méiu khac nhau, chia theo ho
cac hop chat PFAS & tirng mirc ndng do khac nhau, cung v6i do 1éch chudn tuong ddi trung binh. Khai quat lai,
gitra cac loai mau, do thu hoi dao dong trong khoang 62 - 135%, d6 thu hdi trung binh dao dong tir 72% dén 113%.
Do thu hdi trung binh véi ting ho hgp chat PFAS ¢ tirng muc ndng dé v6i cac nhom mau khac nhau thé hién trong
hinh 6. Céc nhom méu déu duoc thém chuan 1,0 va 5,0 ng/g, cho d6 léch chuan tuong ddi (%RSD) nho hon 10%.
Véi mic néng do thém vao 1a 0,1 ng/g déu cho %RSD nhoé hon 20%. FDA khuyén nghi d6 thu hdi nim trong
khoang 40 - 120% ¢ mirc ndong do 1 ng/g, %RSD tbi da 1a 22%. 1 Bao cao cho d6 thu hdi nim trong khoang dugc
chép nhan, trir rt it diém bat thuong vuot qua 120% ¢ muc ndng do thip. Tat ca %RSD déu nim trong khoing
duoc chip nhan. Nhitng gia tri cia phép thtr nghiém déu cho két qua tach va phan tich c6 do chinh xac va lap lai

cao.



Carboxylates Emerging
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Hinh 6: Pé thu hoi trung binh (n = 5) & ting mirc nong dé khdc nhau véi ting nhém mau khdc nhau.

Tinh dén anh huéng cia nén gdy anh huéng dén ndng do tinh duogc, ciing nhu thit thoat trong qué trinh chiét, chit
chuén ddng vi dugc thém vao miu trude khi dem chiét QUEChERS, sir dung phwong phéap pha lodng dong vi. Hinh
7 thé hién phuong phap nay cho két qua chinh xac hon, trong khi néu ding duong chuin dung méi, hiéu tng nén
rat 1on: nam viét quat, ca rot va khoai tdy. Nong d6 PFAS trong cac méau nay 1a 5ng/g. Khi khong st dung phuong
phép pha lodng ddng vi, ndng do trung binh trong nam viét quat, ca rdt va khoai tay lan luot 1a 3,6, 4,0 va 4,2 ng/g
va do phan tan cua két qua thu duoc ciing rong hon. Khi sir dung pha lodng ddng vi, ndng do trung binh 1a 4,7, 4,6

va 4,8 voi nam viét quét, ca rot va khoai tay, do phan tan hep hon.



Cranberry Carrot Potato
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Hinh 7: Do thi két qua khi khéng sir dung pha lodng dong vi (xanh) va c6 sit dung pha lodng dong vi (da cam).

Két qua trén dé thi la két qua trung binh thu dwoc.

Két luan

Chi véi thay d6i nho & quy trinh chiét, phwong phap C-010.01 sir dung QUEChERS ctia FDA da thanh cong trong
viéc phan tich PFAS trong nhiéu loai thyc pham. Ky thudt QuEChERS nhanh va don gian, sir dung lugng mau nho,
tiéu ton it dung méi hitu co. Phd cac chit co thé phan tich duwge md rong 1én 30 chat. Tom lai, phwong phap dya
trén huéng din cia FDA cho d6 thu héi tét, tir d6 cho két qua chinh xac. Phuong phap ciing cho dé lap lai tot, %
RSD thip vé&i cic mau co cing nén mau. Phuong phép cho do tin cdy cao, quy trinh phan tich nhanh va don gian,

cho phép quan 1y d& dang hon va ndm dugc anh hudng ciia PFAS t&i méi truong trong thyc pham.
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Phu luc

PFAS group ternal standa
PFBA carboxylate 213.0 169 8 5 BC-PFBA | 1
PFPeA carboxylate 262.9 218.9 5 5 BC,-PFPeA 2
268.9 16 (=]
PFHxA carboxylate 312.9 RBC.-PFHxA 3
118.9 16 21
318.9 14 8
PFHpA carboxylate 362.9 BCL-PFHpA 4
168.9 14 14
368.9 22 7
PFOA carboxylate 412.9 BC.,-PFOA =
168.9 i 15
418.9 18 9
PFNA carboxylate 462.9 - I- BCo-PFNA (=]
218.9 18 15
a468.9 6 E] |
PFDA carboxylate 512.9 BC-PFDA 7
218.9 (=] 15
518.9 8 8
PFUNDA carboxylate 562.9 BC-PFUNDA 8
268.9 8 14
568.9 12 12
PFDoDA carboxylate 512.9 - BC-PFDoDA =]
168.9 12 21
R 168.9 14 22
PFTriDA carboxylate 662.9 BTC-PFDoDA 10
218.9 14 20
218.9 14 22
PFTreDA carboxylate 712.9 PFTreDA 11
168.9 14 20
80.1 7 27
PFBS sulfonate 298.9 =C,-PFBS 12
29.1 7 27
79.9 32 31 |
PFPesS sulfonate 348.9 - BCL,-PFHxXxS 13
98.9 32 25
80.1 38 35
PFHxS sulfonate 398.9 BCL,-PFHxS 14
291 38 29
79.9 16 34
PFHpS sulfonate 448.9 BC,-PFOS 15
98.9 16 34
79.9 30 42
PFOS sulfonate 498.9 PCs-PFOS 16
298.9 30 40
80.1 24 40
PFINS sulfonate 548.9 BC,-PFOS 17
299.1 24 36
80.1 46 46
PFDS sulfonate 598.9 BC,-PFOS 18
29.1 46 46
R 169 5 7
GenX (HFPO-DA) emerging 285.0 P x i = BC,-GenX 19
en
< 251 12 10
ADONA emerging 376.9 PC,-GenX 20
377.3 84.9 12
= 351 14 22
9CI-PF3ONS emerging 531.0 o = e BC-PFOS 21
- 450.9 16 26
11CIl-PF30UdsS emerging 631.0 e e = BCs-PFNA 22
306.9 42 18
4:2 FTS pPrecursor 326.9 BC.,-4:2 FTS 23
327.3 80.9 42
406.9 1=2 22
6:2 FTS precursor 427.0 BC.-6:2 FTS 25
427.3 80.1 12
506.9 28 26
8:2 FTS precursor 526.9 BC,.-8:2 FTS >
527.3 80.9 28
78 25 25
FBSA precursor 297.9 BCL,-PFHpA 24
118.9 25 15
78.1 30 25
FHxSA precursor 398.0 BC,-PFHpA 26
169 30 25 |
FOsA precursor 498.0 T7.9 40 29 BCL,-FOSA | 30
a1s8.9 36 15 |
N-MeFOSAA precursor 569.9 eao == == Dia-N-MeFOSAA 28
418.9 34 15
N-EtFOSAA precursor 584.0 D.-N-EtFOSAA 29
525.9 34 18
=C-PFBA = 20 172 7 8 BCL.-PFOA | =
BC-PFPeA — 268 223 11 7 BTCL,-PFOA —
273 10 (=]
BC,-PFHxXA - 318 3C.-PFOA —
120 10 18
322 16 i
BC,-PFHpA = 367 BCL-PFOA -
172 i 16 15
376 = 8 |
BC,-PFOA - 421 BC.-PFOA -
172 (=] 16
172 7 18
BC,-PFNA — a7z 3C,-PFOA —
223 7 18
a473.9 25 7 |
BC,-PFDA = 519 BC-PFDA —
219 25 13
524.9 £ 8
=C;-PFUNDA - 569.9 =C-PFDA -
273.9 £ 14
569.9 23 10
BC-PFDoDA = 615 BC_-PFDA =
168.9 23 22
168.9 18 25
=BC.-PFTreDA - 715 Z15 15 oo BC-PFDA -
80.1 34 28 |
=C;-PFBS - 301.9 BC-PFOS -
99.1 34 24
80.1 13 38
BCy-PFHXS - 402 BC-PFOS -
29.1 13 30
80.1 36 34
BC.-PFOS - 507 BC-PFOS -
299.1 36 34 |
BC,-FOSA — 506 77.9 13 28 BC.-PFOA —
418.9 24 o
Ds-N-EtFOSAA = 589 abz o o — 1B3CL,-PFOA _
418.9 17 18
Di;-N-MeFOSAA - 573 pmpn p— o BCL,-PFOA -
309 14 18
13C,-4:2 FTS = 3z9 BC-PFOS —
80.9 | = 21 L
409 48 21
BC,-6:2 FTS - 429 =C-PFOS -
80.9 48 27
509 20 27
BC,-8:2 FTS - 529 BC-PFOS -
80.9 20 37
169 5 12
BCi-GenX — 287 BCL-PFOA -
119 5 12 |
370 10 10
BC,-PFOA - 415 = e
169 10 15
80.1 5 40
BC-PFOS = 503 = s
29.1 =3 40
470 20 10
BC-PFDA - 515 — =
219 20 15
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