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Migration and Determination of Bisphenol Compounds in Can Linings

BAO Yang, WANG He-ya, LI Zhu-ging, YAO Wei-rong*
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Due to the potential toxicity and health risk of bisphenol A and epoxy derivatives thereof, the application of can
linings for food packaging has been strictly prohibited in China, the United States and the European Union. In this article, the
structures, application, toxicity, migration and analytical methods of four bisphenol compounds such as bisphenol A (BPA),
bisphenol A diglycidyl ether (BADGE), bisphenol F (BPF) and bisphenol F diglycidyl ether (BFDGE) are summarized.
Meanwhile, recent applications of solid-phase extraction in the sample pre-treatment for determination of these bisphenol
compounds are reviewed in brief.
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Table 1 Determination methods reported in the literature for BPA and its epoxy derivatives in foodstuffs, food stimulants and packaging materials
FE i e PF ol i Ab 2 s st o ik 3CHR
Chromabond Cis. “PAfif: 2mL; Multospher 100 5-C18(250mm X 4mm)

&S BPA. G LRE: 2mL ZBEIRELG FEFs BESETRME, R 22 Pl
frihak BADGE YEME: 2mL i 205 - /K (90:10, (A)YFIZ NG - FEE(L:2, VIV)(B), HPLC-FD Gl
SRy A VIV), #IFEIIBER R O 40%A 1| 25%A 7& 30min, 10min LOD: 10~30ug/kg
BLUD) e ERESML, KA 5%A, 10min 40%A; 30°C; ik
Tk 5, HERE S M 0.8mL/min. FD J&275~305nm
g BPA. KB AR I IR S E R Ce WRAH LG HE, HPLC-FD;
EVR7/IR BADGE. Wi IE Ot BT - 2 (1:1) 383K (TC-C1s, 4.0mm X SPE-HPLC-FD
LN BFDGE W45 Cre-SPE ZEUN, FHEEVE/G, 250mm, 5um) R: 85%~110% [9]
it EEZ WAl T, Eoki. FRE- KL RSD < 9.4
ik [AEELY] LIEHBAREEL, SPE i gk 4 YR LOD: 0.06ug/L
Ko\ N Symmetry Cis(50mm X HPLC- MS-MS
o 4-n- THEBAHL, ymmetry Cu(
/374 BPA SPE - 2.1mm, 3.5um), 0.1% R: 82%~97% [10]
RLYIEARH N N
York SRR R A R LOD: 0.01~0.6ng/L
FEAMAE pH2, SPE #RHL. Hfk: 4mL
LR T 3B (MTBE), HE, 4mLJK; L ACQUITY (trademarked)
FE: 250mL FESE, 3mL % 10% HFEEAW . UPLC BEH Cis(2.1mm X LC-MS-MS
K BPA 3mL 7K. 3mL 10% I -29%NH.OH ¥ itk 50mm, 1.7um), 5% MDL: 5ng/L, RSD: 25% [11]
VERSFE S AR BE, AN SPE. ¥EMi: 8mL & KA 5% FAE - R: 40%~120%
10% FIEEI MTBE . JEMR K 50 C AL KB EE DI
W 0.20mL, KRR Z 1mL, BEFESHT
30 Ffr BPA. A A RN I Waters XBridge Cis (150mm X LC-MS-MS BPA:
RRaES P £ Supelclean Envi-Carb 17 84, 211mm, 315um) it LOD Jy4puglkg, R: 82%~ [21]
pp ey [} T P [ AR AR TR 4E PR AT 0.1% S 7K B B eI 94%, RSD: 3.9%~8.7%
EZLi BPA. BPF. 2 B 3 Rk DB5-MS GC-MS
4em BADGE. BRI (OK. 3% L. i X LOD: 0.15~0.86ug/dm?  [22]
30m X 0.32mm) 408
BFDGE 10% £ FE)$FREL ( ) HEBAE LOQ: 0.51~2.77 ug/dm?
BPA- o -
EZ L A Eli SE7N DB-SMS GC-MS
il BPA R AR (30m X 0.25mm) LOQ: 10~20ng/g [24]
ik ToK AT AA ' R: 42%~112%
1000mL 7K ¥, FUK 2R Cus i, HPLC-UV
f— BPA pH4.0 j5 FFE. 10mL Sy JishiH: LI +0.02mol/L Z#4%(80:20); LOD: 60ng/L, 26]
3IRVEMEL I 4 GDX-502 84 i il K. 226nm; ¥iid: 1.0mL/min; R: 84.9%~95.1%
ERIGEEILY] Faf: 25°C; dHFERE 10uL RSD: 2.2%~7.6%
+5 BADGE A AR vk, M u Itospher 100 5-Cis (250mm X RPLC-FD
Jilizf PLEs G HREL, amm)FET; R RPLC-MS [28]
A e Sk i [ A A HL RN - BEE(L:2, VIV)BEEEVER LOD: 10~30ug/kg
UEA BADGE Kromasil 100 C RPLC-MS
N I ZI R (156m X 0.4cm 5ﬁmﬁ LOD: 0.05~0.4mg/L  [29]
% i Aem ou RSD: 3.9%~5.0%
Bk 73 il Cs ¥ _
BiEK 5 BADGE. 3o T AL AL ODS Hypersil Cis #1: HPLC-FD
ke Fn4x BFDGE A It BRI 2, (250mm X 4.0mm, 5upm), LOD: 4~28pg/L [38]
sk 0 FETED e PR BR PV R: 33%~120%
B BT 2R SV B R e . SPE R liChrospher 100 Rp-18(250mm X
Cus FEPEHL . “FH5. #5fk: SmL 8- 4amm, 5pm); FAEE- &
BPA. BPF. TAUPEE(HPLC 27)(1:1). 5mL HIfE. 0.05% LRI ZE K (1:1) (A)FI HPLC-UV
ik U ( 24)(1:1)~ 5mL HEE b LIRIIHEAK (L 1) (AR [50]

BADGE. BFDGE

10mL #EaiK. L#E: 500mL K,
ELE T 20min. 2mL HIfE,
VBT, 250uL HEEE

FE(B) BAREVEMG: HEFF &
20uL; Wi 1mL/min;
HHNEK 277Tnm

LOD: 0.20ug/L
R: 79.7%~97.0%
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FE ey b AT A 3 5t el 77 v SCifk
- LiChrospher 100 RP-18 HPLC-MS
WHx BPA-d16,
LR BPA SPE VR (250mm X 4mm, 5pm) R: 101% [51]
FIiE - 7K(70:30, V/IV) LOD: 0.7ng/mL
Cis SPE FEiG L.
Fffif: 5.0mL
ZIE, 5.0mLK- 2%
(90:10, V/V); EFE: 6.0mL HPLC-FLD-UV
B R FE SN SPE ;0 Wk ¥E: Synergi 4u FLD: BPA il BPB [
20.0mL 7K - ZJ5(80:20, VIV); Fusion-RP80A(250mm X LOD 435124 1.1, 0.7 ng/kg,
Yeli: 5.0mL LW, VR4 s 4.60mm); ¥#d: ImL/min; LOQ: 3.7. 2.3pg/kg [54]
FaifEsk  BPA. BPB GICHE, TEEHET, 6.0mL IE k- WifEs: 20puL. UV: BPA i
LR . TiE(96:4, VIV)RE; BREEVEMG: 2 - /K(50:50, V/IV), BPB [f) LOD

BB FAi 1 Florisil #:(5.0mL iF

Ot - £ 41 (96:4, VIV));

FLD: k¥ 273nm,
Wk K 300nm; UV kK 228nm

435175 20.0. 15.4 uglkg
LOQ: 66.9. 51.3ug/kg

WPE: 20.0mL IE Ot - MR LT
(93:7, VIV); ¥Efii: 5.0mL &R 1,
VEME 4 2 20.0mL I Z IR 2166, JiEks

#T, 20.0mL ZJEE %

4-n- THEMAET,

” ST k4
# BPA. ¥t PLE-SPE 3 J# 4

Jisiliges BADGE IF 2 Fi
FiE sk P I - Z I HEL,
i (igact/] SPE 1 JEI 4

Symmetry Cis HPLC-MS-MS
(50mm X 2.1mm, 3.5um), R: 92%~97% [62]
0.1% S /KR A J3E W I LOD: 0.3ng/g
Nucleosil-100 Cus, HPLC-FD
(250mm X 4mm, 5pm) LOD: 4.5~7.9ng/g [63]

PRI U85 6 P e R: 87%~105%

W R.AE; RSD. AR Z; LOD. A HME; LOQ. & /IR,

2.2 XU T A Ty v

Ty 2 ) I 14D 43 BT 7 ¥ 3 R 2 v SO € vk
(HPLC), & H BRI #847 AMEIAR(UVD) 2 0A I
#H(FLD). FUili(MS)%5. TR - BTk (GC-MS) 42
S FH LT T IR S g v (E LI SA) 2 0 K J () — iy il 7
Bro 31 BIA T 45 X 28 W o I A I 7 vk

UVD W, BN Z, REES, /R
AR 107 ~1012g2650 A R B KG  #5 (DAD) 1) Hy
B, GRAN TFIE UVD $H B2 K Bk s, DAD A LA
I SRAFE i 1) € 1% ] S A i 4 2 i O 1%, #4331
SEREL EMEE RS, G SPE ALFEFE N, A7 SEI A
R I i e S ASERL 1K) BPA I, KPR T34 0.05~
0.7mg/kgt3028:54 Gu SUAH 43 25 8 ) 53 5 ) 25 3 28 i Y.
JFe R 700 PR Il A RS HORT:, A BR AT 42 0.20 g/ L0,
FLD 1R BBUE L UVD 1 2~3 M2, Figh& SPEHIAR,
XU X, AR ATIA 1 X 102 pg/Li,

KR, RBUE U, H IS 8 M S S e 4 (6 AR
e RS M EAAT )RR, Biedermann £55¢
LT 3P T B, LT AT () A RS 00 Sk R
" BADGE. BFDGE A& H 10 T4 k. Bk,

FH S - 5261 (RPLC-FLD) 20 #T,  4n 54521 B 11 45
R W ARG, JF H IEAT 5 - 22 (NPLC-
FLD)#E—Bafih . W RmASRA—2, WK E |7
R B Y RN GC-MS #— k. B S,
HPLC K4y e, ek, |EMGEMA, B
12 T X S BT 1) 43 A A

ELISA BT LEAF KA FH T Fr i o0 2R 40 o 1) A
We efim, REEm. ARrt, AHLTITAR
BeE, WA B S Es. Har, EBH Tk
i, ARG KL RIS R 2R
SRR 23 7 RSN (U BPA FIMIXS 20 1 & A 228.29,
BPF 4 200.24, BADGE >4 340.42, BFDGE 4 312.37),
AT E AR, TR — AN, AR
ST G B N o AL G i SRR AR 2R AL A TR, A T R
JIAIR], 41 BPA [5G i 4 0.05~500ng/mL e84,
Ryoko SR T H ACHE X X P REFL  BPA 15
H, FENH SRS SPE, ELISA . 101 6 5
BPA ) FE M 5l 1~7ng/mL, InkR[mlc 4 (102.6 +
19.0)%. Zhao 28] ELISA Kyl Kk BPA 54 i,
MR KT 92%, FMIFR R 0.1ng/mL. ELISA HTM
MG LA R, 75 20— 20 iR 58 3%
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T TSRO R 2, 50 A00H % & &
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