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Comparative Analysis of Detection Methods of Bisphenol A in Inner Coating of Food Cans

SUN Kui-kui, XIANG Hong, YANG Di, LI Da-wei
(South China Agricultural University, Guangzhou 510642, China)

ABSTRACT: This work aimed to study the migration of BPA from the inner coating of metal food cans. HPLC and GC-MS
were used to determine the migration of Bisphenol A in the inner coating of the food cans. For HPLC method, the recovery was
92.6%~102.4%, the linear range was 0.02~50 mg/L, the linear correlation coefficient was 0.9998, the degree of precision was
4.0%, and the detection limit was 0.0012 mg/L. For GC-MS method, the recovery was 84.8% ~ 103.2%, the linear range was
0.05~200 mg/L, the linear correlation coefficient was 0.9944, the degree of precision was 4.5%, and the detection limit was 0.03
mg/L. These two methods were compared with UPLC-DAD and UPLC-MS methods based on the protocols described by the li-
teratures. The HPLC-FD method had the advantage of low detection limit, high precision, small random error, high stability,
wide application range, simple sample preparation and low testing cost. Therefore, it was the preferred method for the determi-
nation of BPA migration.
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FHE—E MR ZAEFMX LA T &M
LEFE AR XY A K H A SETE AL, 2009 4
T T B SRR OB ARSI B AR
XU A TR SIS s) T EA, #E e
I GC-MS LA A 7EK . ZBE (65% ). LR
(4% ) X 3 FrE BT AT, dEmiEsr
KRBk EREE (PC) il S Xy A 1o & i i) i
M e BT . RS e T 1 b
HPLC-FD 55 4 & B e FR B oWy A i 2
O SRR ST T AR A B S
T - FR I BT T S bR (BULIHE ) o
By AL W F R HAT A5k B i i . BHE
APk TR E . 966 . HPLC-MS Al
GC-MS 25X XU A ORI i 7 4psRessl
N7 1 > HPLC-FD ik [RIBfRar il i Sk il b 14
TS A0 A I o BT 5 o LA 2R AN
R Tt BPA sERHEATIFIE 0 Sk, (EXEAR R Y
BPA K5 4 T R G HL AT BRI ST E A /D D
H T BPA J& & bl R LA 5 DLk 5,
DI DB ANR] BPA Al kit A7 g, i
SR LA ARYE A O S = AR SRS 20k, kil
AR A Kl i, R SO bk s
W TR AR A R it S %

1 #RlERE

1.1 MEEEE

ML B S EE S R L TR SRR
FEMRIR)Z, RURITRED, HdlREM AR AL B A,
CAS 80-05-7, Sigma-Aldrich AF]; JT/KZEE, AR
G, KRR o, AR %, Kt
KA O, @ik, 2/5>99.9%, 3
[ Fisher 2w KB FK, K K b2zatm)
EAER, SHFE>99.999%, bR ] .

1A% S ERA IS, LCI0A-TVP #, HAR
BN T POURIMIES, RF-10AXL B, HAEHEHA
H) A PEENL, X15400 B, 0T R R
BRRAT; BB EEKRSE, HH-S4 8, F N7 E
SRR AR T, BT, AL204 AU, M
FR-FER 2GS (1) BRRATR; e dER
T4, DHG-9240A 1Y, ¥ RBHAAES A FRA
A); TEIRIEIGAR, LHS-250-SC AY, FIHEFERRRRAY
A RA; S-BBHAL, 7890-5975C #I, [
Agilent AH]; EMAY, K1512 &, bt HebkplA

FRNE]; k75410, RE2000B %, Jtot sl
AR

A TS S A TR
B K B S ke, X B 2o Tk
iR (3%) . LFEE (10% ) fENE IR, 535
RFRME . BTk, B,

1.2 RiGBEFATE

R T A R oA T A S Y 1
BAEFHKR, TREDBKMER, AR TR0
58, W R B iR R B AT I S, X
2% T GBI/T 5009.156—2003 { £ 5 FH bkl J
il it BRI ) ) L ¥R 95 C, R 0.5h
VE IR 2RI RE R oW A RS I

1.3 Fi&

1.3.1  FRifEE IR AL E

HERRFREL BPA FRifEin45 25 mg, DL LNEVSR,
FEARZE 25 mL ARAA R, BCHIK | mg/mL 4R
ARG, BT UKFE A H

1) WAHETED . AriE TAER : F CRiRebR
THEREAW, HIFE 0.02, 0.05, 0.10, 0.20, 0.50 mg/L
PREZRS, R BN 0.45 pm (A HLIER L IE,
HERERS

2) KB, AETARIRW . F R
HEREAS RN 0.5 pg/L~200 mg/L AFRIE TAEM, W7
LIl
132 @SSk r s

TR R AR i - A T R I 2 A . (i
A Diamonsil Cg# (250 mmx4.6 mm, 5 pym) ; £
Wk 25 °C; Yieh MR G — K CIRBREE R 55:45) 5
WHECAN 1.0 mL/min; SOGRM RN 275
nm, KKK 305 nm; #ERERA 10 pL.

MG DR, MR A bR RS R H A
BAESE] 2R 7.7 min,

TSRS A DU A 5 454 - GC 4t
2514-h HP-5MS B4 H( 30 mx0.25 mm, 0.25 pm );
He /3 40 KT 99.999% ); /<344 1.5 mL/min;
PERE RN 260 °C; HEFERM 1 L, A4;
TR AR P FHEAA PRI I B 150 C, FFEk
1 min, L 15 C/min FHEZ 240 °C, $F4E 1 min,
SRIGLL S °C/min FHEZE 275 °C, $5%E 1 min, &5
PL5 °C/min J+% 300 °C, #F4E 4 min,
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MS &t FRER 70 eV; EIJE 250 °C;
GC-MS %11 290 °C; HFIAERFTH 3 min; MS P
FEACH SIM 7 20, Kl 25 - 213, E FE B 10 213,
1.3.3 i AR S 2 IR AR LE i i

SERTHTE A T BRSO = R B R R TR
B, HFHHSEHILIE 1,

*1 ZHARBEMEARSARMERAL

Tab.1 The ratio of contact area of food cans with the food

volume
B} Hefih il Hff/
A A em’ LNAT (em” » mL™")
a4 192 250 0.768
mzs 237 310 0.765
FEFH 233 310 0.751

MRPE T R A B 4 R, R RGBS
PO, 3 AT AR g 8 em?, BEELMIA RN 10 mL,
HILEZH 0.8 cem?/ mL.

1.3.4  [DEE S5 B Al o

FRYEE RS S i S g 25, A XA A
(R BE A A NS5, BRIV BE 4331 2.0, 5.0, 10.0
mg/L ARERESD , BRI 3 4517, SR
FEF- R [T A6 KA X AR i 25
1.3.5 #Eah b2

WA . S5 EAE (B AR
K AR R 2 ) ) R, R BT
A% 10 mmx60 mm (4R A, FHRb 4R Lokl 2
J&, FAREPEAFIRIVE S Uk, AR 30s, FH
ZEMKIEVE, ARG B b o R EORE T
B/INER e, IR BRI E ]S , TRGH SR KR
TR, BUL IR 0.45 pm ARFLUERE S 8
JERH

SRR RIARET A EARRE, R R T
BFalE, A AR ACKH IR 2=, R
e RACRE BRI T, J5H O riszE &5k
WA, ZA R 3 R, REHIMRIRRES
0.22 um JEMETUE S & H

2 GRSiTH

MG I 45 R I 2% HA Sk, S50 4k
HUORCINER . R REUE . KRIVEE .
IFIE] AR S5 5 TR XUy ARG B J LR 7 95 2R AT
Xt EE AT o

2.1 HPLC #1 GC-MS #&iX e 4b I A9 Eb B2

WO TAL PR T A, AL B R R 2ORR I,
IR JE LB NE L B8 5 BT PR AR . GC-MS il
AR BIARRS S 2%« ZOREGR, (1 GC b AT — A
LA AL, BB BB W A PR
w, 290250 C, W EEORHER IR P R B A%
P~y o ) o AR 22 LEBOR, 14 GC-MS 7
Friny, R R I B R R, ELA O A i
e il E 15

22 ZMSHELLER

1) HPLC-FD. LAz - A A4S 21 AH 7 A 2tk
T y=75481x—15062, HHFFR %L R*=0.9998, Hir#:
JEEVRIEN 0.5 mg/L (H—RIBRERES, B85
FEf O, HEANREKH . SR ER, SR
T, LMEMEEE R 3 13U A AOAREIIER R 1.2 pg/L,
ERRA 4 we/L, SHHHESN 10 min.

2) GC-MS. DAy - i BT 2 AR N 4 1
P y=2019.65x—11251.33, FXZE R*=0.9944,, fii
BEIREWEE N 0.5 mg/L —RIGRERES, B0
BRSO, ACEERIN, EHEABEK . 45RE
N, EIESER AT, DMEMEEL 3:1 313U A Bk
IRR>A 0.03 mg/L, K 0.1 mg/L, 43HritiE K
11 min,

SR TR A S AN T 2 A T 1A 4T A X
ot , 2% 7 89" UPLC-DAD #iI
UPLC-TOF- MS ARG 25 5 | 3 A% 2 5% F [
HIABUK XU 073, MERE R 09K
0.9952 F10.9992, kil KR35k 0.024 F10.014 mg/L,
ER RS9I 0.077 A1 0.037 mg/L, Z3Hrit )44 R
7.1 min,

GIHT TR B M — R Ltk [l 3 7 B T 2K
KR HPLC-FD fUZEEHIC RS R (5T 1,
ULIAEL MG R N R R AT HAphrkin GC-
MS # UPLC-DAD (#1262 %% R /T HPLC-FD,
HA 09944 5 09952, FRUPERHIX 2 Mohdfe et
T PR N A e B0 B B 25

6 I B2 F5 20 BT 5 % 8 RIS 1) S 56 251 T Fir
Kor HH R 2 P R AT T e A R el A (o5 o i R
& 53 M 7 AT I S A T REI 28 23 ) R AR BT
W B I A

— LT, GC-MS AR BR A e PR EE L
AR, PR AT AE) 107 2%, 1 HPLC Hfgik
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) 109, 7EM5E XN A B, HPLC-FD (A& FR |
TE BRI, HA 1.2 pg/L, et/ HA 3 Fhor:,
HJRR Al L HPLC-FD #:fEf 8, HAEE AT
PR RS UUE R A PRIR, S A 93k 5.k 250 °C,
s, 76 GC-MS #1 UPLC-TOF-MS Py Ll S Ak A
PR E M, 5280 5 R B AR AR AN
SR

HPLC-FD AUMA& 2R 18 T30, KT 43Kl
MUK R bkl XAMgR ] iz, H
J& GC-MS, UPLC-DAD #1 UPLC-TOF-MS 4%
DABEE 100 A b, XTREZHRGL, MK
1o AT GC-MS FZEATA:fLabHE, HPLC Fikh
FETIfET A, AR

2.3 fAREIRFIEE BRI LR

AT [T A 36 2 ) 2 S B i B B T LN I
Bl , 7E—E R UL T ik v AT
i 8 P e I 6 1) PR B, 2 ORIE VAR B 1 S e %
4 HPLC-FD 5 GC-MS Jillz [T f ) 2 235 25
% 2 HPLC-FD il GC-MS [ [RISCR 43551 R 92.6% ~
102.4%F1 84.8% ~ 103.2%, FHXFFRHEZE 79/ T
4.0%1 4.5%.,

&2 W ABMIREKRER
Tab.2 The recovery results of Bisphenol A addition

i AR/ SEYEEER% AAXTPRIERZ %
% (mgl) HPLC-FD GC-MS HPLC-FD GC-MS
2 97.9 89.9 3.78 423
L 5 92.6 84.8 3.94 453
Tk . . : .
10 93.5 94.2 3.98 275
N 2 97.3 87.7 3.23 3.68
2%
96.8 92.3 3.48 452
(3%)
10 95.5 103.2 3.24 3.62
o 2 102.4 94.6 2.45 267
5 98.6 97.6 272 1.98
(10%)
10 99.3 102.4 1.83 420

] i e g2 2 52 I O vk oE A R 0 3R A
HPLC-FD W E XU A BAT IRIBCR LU L Bl 2
AN FaEMEF SRR, T GC-MS Y[Rl 6 v
WA T HPLC-FD. &% B 8 7E HE 451 T T
T R 2 [ A AR, A BR e 22 R R
FEXTARAEZE(E RS, MIPRE % BERRAIR, PR 2 AT,
HPLC-FD F5 % K F GC-MS, [Hitt HPLC-FD (1
R, HRE. M RSD HAANEM 10%,
FESVFEEIN

3 #iE

=A

XGOSy A Y 2 AR T TXFEE, B
SELEREN], HPLC-FD HA WAL B ZePhAn e
A REIFRAK . SR . EANERT . S EaL
. ATHEE . REEL, BEEML . 5T
itk R A5 A AR S, IFH HPLC
AEH TR R RBEXT WUy A BEATAI , AREEAE N A
AR IR o o FH 2 SAGHI #4517 AR L 52 A A
gt 2~ 3 MR [ GC 43 HrET— M mr 2 it
Trfiidedl, iz A BRI R A i, RN
B, AFAE—E R JRBRYE . UPLC IR Sh AR A HL
R, BB AT LG B AR A TS e
. HPLC-FD  HUARSIE { B I [A] S i 1 DT A BE
AR BHAE S5, (B2, UPLC-DAD Al UPLC-TOF-MS
TWHKE . L5650, FEE Lo A
ARG IATSE o, HPLC-FD J7 4k 2 B 1 A A6 5 2
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