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Determination of Bisphenol A in Canned Beer by Ultra Performance Liquid Chroma-
tography-Tandem Mass Spectrometry based on Isotope Internal Standard
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2.Xiamen Key Laboratory of Food Packing Material Safety Evaluation and Testing, Xiamen 361004, China)

ABSTRACT: The work aims to establish a method based on isotope internal standard by ultra performance liquid chro-
matography-tandem mass spectrometry (UPLC/MS-MS) to enhance the determination ability of bisphenol A (BPA) in
canned beer. The canned beer samples were mixed with BPA-'*C12 after ultrasonic treatment, and then analyzed by
UPLC/MS-MS and quantified by isotope-labelled internal standard. Quantified by the calibration curve of isotope-labelled
internal standard, the detection limitation of the method was 1.00 pg/L. The linear equation was y=1.73x+0.206, the cor-
relation coefficient was 0.9992, and the spiked recoveries of BPA was 91.0% to 109% with RSDs ranging from 4.68% to
6.63%. Then, the method was applied to determine the pollutant migration of BPA in 6 canned beers from Xiamen local
market. The results showed that BPA was found in all samples with the average concentration of 1.48 pg/L. The method
has the advantages of simple and fast pretreatment, low detection limitation, high sensitivity and good accuracy, which
can satisfy the requirement of detecting low BPA concentration in canned beer.
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TR [ MU E T 3 b, S b O R B fE T
. T IR i Z G bk, &85 PiiErEn”
iz R 7 B B0 | RIS RE G AN R E A, Y
JZUREHEER A ( BPA ) BGE R A ML 4 7] B
PO A A dg i, FRIE 31 FhEERE MR T BPA 1)
Kot Al 1.26 ~ 3.81 pg/LB), min&E ki -
A A 0.081 ~0.54 pg/L®, #ZFiy LI A
0.65 ~ 4.7 pg/L",

Wy A, XFR2,2-— (4-FFIFEHL) ks, K
Hefoh BPA [ ATES) IR REAE . BEIROS . MR &
AT AR E 45 0 ARYE GB 31604.10—2016,
et P 8 A 2 % - R I O DO o A b Ak B i
i BPA iR, JRHIIMR R E . 1% R
W E MY+ BPA IE R R 10 ng/L, & T
Y I Zy b fEmuEg v BPA (R e B . ARG I
WA ikl | SR G- T AT ek
o e AR A R RE A R, S TS 5 L
) JR R, F 5T A B3 T 4 IARE i A b B 5 T A, LA
PRGN 5 2 A AR PR o G S SR FH A S
ARIEATREMBATACEE , 32 RO i - i B ik R4 7k
FUTT RS K o BPA (A, 46 PR R 7.0 ng/L;
HPRAENUE ] PLEXA A A B 5 45 . bRk,
iz FHROAH - B B s 2. BPA Gkl /I
FEHI, KRN 0.2 pg/L. FEAHAE B ERE A AT X
WA, fE—ERRE BRI T R, I HFE AR AR
KAl GEAETEIR 1Y BPA 1T, S ke s e

SCHRELCR R 2 I BR TR TS R S T A B 1 T4
TEMUE AL S rP A I AR Y BPA-1PC12, 75 R A
APRAE, BIVAT B0 R S IS B i BPAL
BT B AT B NG U o BPA 5 e BOAS 56 W A
PP RS, SE A R

1 LIf

1.1 AR SN EEEE

FZ0 . BPA FrifEdh, AiEE>99%, BT ik
FC L) ARAF S [FAE AR BPA-PC12 K,
10 mg/L, HZA Tokyo Kasei Kogyo 2~ d); HEE, {4k
afi, Bhr TR (i) ARRAF CBE, shrdd,
Blhr TF) (B0 ) ABRA R . 48 5 h e g A
T TR MU 0 1 SR ) T e T

FEUAR VA AB SCIEX Triple Quad™ 5500
LC/MS/MS, ZEE AB A H]l; SK 8210HP i+ Il 15 Uk
. LRSS A RAF; Milli-Q Baik &
i, RE%HEAA

1.2 A&
1.21 #REIERKBE S
YERAFREL BPA FREM 50 mg & 50 mL A=,

FHF K CRFREE N 12 1) BRI E 2, B % BPA
FT R B R 1 /L A 5 o FH P B K CIRFR L 1
1) BRFRAG SR, 155 BPA s E R 50 pg/L
) a9 . HERAAZHL 0.5 mL 10 mg/L BPA-13C12 K]
MR NARE T 50 mL &S, HFEK (R
Jo1 1) B, HREEEWEESR 100 pg/L 1
BPA-13C12 WAR# . HL 20 uL Ei& BPA ]y 1
20 uL ARV 960 pL 8 7 Ab i i) P iR & L 15 31
BPA JEEMWE N 1 pg/L. BPA-13C12 JREHKE N
2 ng/L WIbRIE TAER W . IR B, [ ARV R,
450 pg/L BPA 0] 1A R0 A TR A AR, i 45
F| BPA-13C12 Bt W LB 4 2 pg/L. BPA ik
JERO, 1, 2, 5, 10 pg/L BRI FRIE TAER W
1.2.2 HmLE

CIR)— A 7 O B i o R o S A R 3 B O
ZEMOE (FEZS FARRS ), JFEE, K2 10 mL MR A
100 mL AT B8 pedtrh, B TS BE A i
730 min, BRZE CO,o Bfif5, HERHFLHL 980 pL A
FER T HERE/NIR, A 20 uL 100 pg/L 1R 2 N
R, PRZIRS), JH 0.22 pm B4t =Xad g gsid g, 15
FIREIFE A28 FIRE S, R FH R = 80 AH i -
FRIE BT OM o RSP TINE 3 IR
1.2.3 EBeMRBEBRIEEHE

WAHEIE ;. Agilent 1290 VA (31N 5 (B354,
Waters Acquity ™ UPLC BEH Cig 1.7 um (2.1 mmx100
mm); FEEK 35°C; WidhtH, A B 5 mmol/L LIR%E
KW, B AHEE; WA 1.0 mL/min; AR
2L, BEEEVEBIFEF : 0 min, 75% (EF34L) A;
4 min, 0% (fRFR%0) A; 5min, 0% (AF%0)
A; 5.1 min, 75% (EB5040) A; 7 min, 75% (fk
HE0) A
1.2.4 Rig&H

B ESI; B RIREE (TEM), 550 °C;
HBEE L (IS), —4500 V; KA HES (CUR),
207 kPa; ZEfb#s)/E /1 (GS1), 345 kPa; Hih#s )t/
(GS2), 414 kPa; hifE= ALK (EP), —10eV;
filf 1 2 O HE( CXP ), —16 eV ; 1 R IR 100 ms;
MR T FE . EREE (DP) FIAEE
it (CE) W 1,

#1 BPARRMENRIHRIESH

Tab.1 Mass spectrum parameters of BPA and isotope in-
ternal standards

N HEF BT KR hikEeE
&Y =
(m/z) (mvz) JE/eV /eV
212.1° 80 -18
BPA 227.1
133.1 80 24
BPA-3C12 240.1 225.1° 80 -18
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2.1 WA ENESL
211 [RigEsH

¥ BPA Fil BPA-"C12 P54 B il i 5 2 e 5
0.1 mg/L W HAREW, TRk & iib . RIS
VI Alsf e B R o FH e S5 17 2 TR (EST)
B TR 71k, X BPA Fll BPA-"*C12 B Fi% 241
W, AR FE T EFERIE. R
FEREREEULE 1,

212 @EiELEHE

T SRR ) 2R B BR G 40  RD ARG I R A
BLASEM, SR IR B A BRI R U, RSk
B X SAH S AR IEAT T Ak o S5 5258 v ) 9 sl A R
FHZK R EE A sh AR, R0 25 3 % B Pk B 1 X 15
SR, HER BPA N ETHARE, & MR
LA TG E, FHIKSH 5 mmol/L 4R
B KU TRORT P B OV iR sh Al . RS, E— 25 X B
FEVEI S AT AL, R BNIETEARBE . SRR AY $ B
FitaigA .,

213 trEHMEEESR

SR I BRTE E B, FERR A ORIRE s
AH TR VR B 1 [ R AR, it AR fb & 905 bR
U TR AR LU AELIR] B Bk A 90 5 P s Pk B LU AE Y 2 P
KR, WWENE A S, % 1.2.0 FEH Rk E AN
0, 1, 2, 5, 10 ug/L By BPA b TAEE R ( AR
RN 2 ng/L ), SRR TRORH € 3 - o B BT 14X
HERESM AT, £33 BPA [0 1 AL A R BR4) BPA-"C12
AL A, DL BPA BT (x, pg/L) Mtk
br, OiEIEEZ Ly (AJA) AHAER, 2 HlbrifE
W A 2, SRR y=1.73 x + 0.206
( R*=0.9992 ),

SRR S I B AR i 5 8 Tk i PR
A AR T, B bR E S A i, # R
1.2.2 AR FE 7 B A1 1.2.3 5 1948 S5 A A A
LI E AR 0 (ki 5 e H SIN>10 B A i E B PR
45 1.00 pg/Lo
2.1.4 RBEESEKZR

B BT MY SRy 605, A T 3 e AR B AR 1 TR T
BRI, 8 BPA BB INZK 435120 1,3,10 pg/L,
WHRY BT B FE YO 2 /Lo B MR BEPATRCH] 6 4
FeEah, % 1.2.2 7T TR B, $R R 1.2.3 7
FIALAS TAE A AR, WiE BPA & &, TE
S IR FNA X bR R 25, S5 LR 2. 3 PRIk
T B AR TR 91.0% ~ 109% , A X H i 22
4.68% ~ 6.63%, <7 1k Y a1 A 5 FIORS 2% B2 245 &
GB 31604.10—2016 fYER .

®2 RANXPHENTGERUMEES BPA SEH
B EFAE T E
Tab.2 Recovery and precision of the method used in this
study for detecting BPA in beer

fepyy  MBRED R R PSR
(mgL™)  (ngl™ % Fi2/%
! 1.09 109 6.63
BPA 3 2.73 91.0 4.96
10 9.83 98.3 4.68

2.1.5 WiRESIMRERE

MR E AR AR gEREY R, HE
B 0 75 T o | r s 35 o i 14 i s g 7Y e
FREI M BT, AT SE I vk iR B ik —
R T WBRTE R MR IR ERL I I BPA & )
Z5E, SRR 3, i IR AL, NARIETE BPA Ji
HIREMT 10 pg/L WA RIFmgd:, HeaRh
1.00 pg/L, i&HFE AL ALK BPA (A .
[F v 2 AR5 R Ak 22 M ARG, B 23k i —
HAEAAS b B W) S A5 [ 1 e A o U7 o e e
FRFR X LA 5 e B HE B IE AR 5%, PR I 3 ok P AR AR T T
DA B R SR04 T, 4 vmi A 0 3 ) M 12

® 3 HERAIREMIMRE
Tab.3 Comparison of internal and external
standard methods

ik (NN TR/ MM R AL
(ng'L™h (ng'L™h (R)

HMRIE 10 ~200 10.0 0.9996

ISE7RES 0~10 1.00 0.9992

2.2 HEmoth

FE T 3 b BE AL S 5 5 R o E ML R B 3 0
MY (25 FUREAL ) 45 6 i, % LR AL By ik KAL R
R AR EAT 00T, BEARE A TINRE 3 K, SRHN
bRk SR ER 6 N R T BPA 1F XK
MR E N 0.617 pg/L, 29 HXF bR e 22 4
4.93%; TE 6 DAFMAE A Rk BPA, P34 T vk
JE R 2.10 pg/L, FHXTFRUEMZE R 5.21% 4 RFIFE 5
) BPA A (EFn4wias (ARE i R A, 75 B0RE S
BPA iR TN 1.48 pg/L. 4@ 5 H e i 2 1 21
WARBRIRZ, 1M BPA 2R EE M, Ko
42N %) BPA R BEXE MU iz i A7t R rh R AT 88,
X4 8 G PRI A BPA B B EIA

3 4iE

SR FHHE T [ 28 A ) AR A €0 3 - S K i 33 12
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i 45 ) &y P e MO vf BPA Y& i o M FAMR
%, WO IR R PURE BRSO 5, R, 3E T
G DN WP R PRV E Y BPA L SRHTZOT AN 6
T 42 )& 5y hifE U b BPA 1Y i, R IR
BT L . REUE R, REWE R B W il AR
I, R RE A PR A I A5 R R TR, AN R
R MU BPA B AR | KU A B B T Y
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