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% =& A (bisphenol A, BPA) " —EyA —3x A, H & (bisphenol A diglycidyl ether, BADGE )
EFATAY QRSN H A IR Ak E B k&4 (bisphenol A(2,3-dihydroxypropyl)
glycidyl ether, BADGE-H,0) & =B A =3 & k&t —7K-&4 (bisphenol A bis(2,3-dihydroxypropyl)
ether, BADGE-2H,0 ) A3%E 4 £ AL&4 9 —frA =3 A Hih B 8. £.164 (bisphenol A(3-chloro-2-
hydroxypropyl) glycidyl ether, BADGE-HC1) & —&yA =3 A, ik — & .14 (bisphenol A bis(3-
chloro-2-hydroxypropyl) ether, BADGE-2HCI1) Fo i =By A = 3% 8+ i B Ak &4 & £.164 (bisphenol
A(3-chloro-2-hydroxypropyl)(2,3-dihydroxypropyl) ether, BADGE-H,O-HC1) & &#IsaE4E hdy > A
B AL 5 AR ARG AT LA e B SRR L A AR A O ik o REHHERAL AR o B
VAW IR = T IR R ORI 0 8 LR dadfn 2 E Sl i g B 2ASep-Pak C18 % Sep-Pak Florisili
AT FAL ~ RIEREABIE » A HEORA R MRS AT R E o 45 A 2 B M E AELuna C18(2) (25 cm X 4.6
mm i.d., 5 um thickness ) ° YAZK/ T/ BEAR LA B AR 0% 0 AR o K230 nm A4 &304 nm T
R B O BRI TAE AL B © 7 An0.2 + 0.470.8 ppmifh &A% M 7R homdb i 8L b o 33 SR 480.9~
108.8% » 4 AR EE INHAS5.5% 5 FAm0.05 ~ 0.140.2 ppmit A A2 E R ZN Tt - L4 ®
BE581.1~109.8% » 4 FHARIEF NS5 T% © R Iy ikZ i 1 Ik-EBADGE-2H,0 * BADGE-H20-HCl %
BADGE-2HCI34 %0.003 ppm * BPA ~ BADGE + BADGE-H,0 %BADGE-HCI# %0.005 ppm °

FAfEE | RTEAA - R_BPATIREH ME - SPURMBEN

[l

Al

A H3A (bisphenol A) R TZHELY > ] HzkE]
ELTEIR W A YR SR DR K ERRE
B (flame retardant) 5% » =2 AR R BUE 2 T ik iE

(polycarbonate, PC) Z#s 198 RIS - H KA
H25% A - F A FITR AE FE £ ot B AIORHRE DE 1 B B LA
REBIE S KT ATREM R € 7 VA M B F
M EEZ H5E « N A S H B (bisphenol A
diglycidyl ethe, BADGE ) i » Br{ERBIRE B RN
HEAN » IR AL IH A AR (organosol ) HH{EEs
LER SRR - SRR (polyester ) HH{F Ry LKl

(enhancer) -°

P B AR 32 (estrogen) » HEid Ffa B
1Y (hormone disruptor) B¢ IAT#Y) (endo-
crine disruptor )+ HA-H NS UAAYEE ST F IR IR
BESZ— - WHAEY (mammal) ZR&0HE - H
LDs, 556500 mg/kg * AEl (rat) HILDs, 53250 mg/kg °
HIHAIREE « R REIREBRRE? - HFFBRA

By AR SIS IR (teratogen) - &5 [FEEE - B{ERHR
B RO A A RN R T T B AT R 52 I e RE 3 A
o AL SEIERETYIRAES - TIBADGE W e
BB BUEY)E (carcinogen ) BUZE%E | (mutagen)
FIREE A A A AR A T BB B B - BADGE
VAR KES AR - BIEEEYE - &Ko
AN ZE - GEEPEOKEYA AT REH
THEKE K &Y (bisphenol A (2,3-dihydroxypropyl)
glycidyl ether, BADGE-H,O ) sz -y A B & H ik
k&%) (bisphenol A bis(2,3-dihydroxypropyl) ether,
BADGE-2H,0) ~ fERZIGA MIERB B HE - K
FrEf MRl g &l T FRH P RS & Lamn
TEATERE T EE(LY) (bisphenol A(3-chloro-
2-hydroxypropyl) glycidyl ether, BADGE-HCI) -
AT EBREH W S &Y (bisphenol A bis(3-
chloro-2-hydroxypropyl) ether, BADGE-2HCI ) 1N
My A "B S H Bk &Y E (LY (bisphenol A(3-
chloro-2-hydroxypropyl)(2,3-dihydroxypropyl) ether,
BADGE-H,0-HCI) “ » #[If#— - BADGE K H.5HlifiT2EY)
RHEHEED T A RARKFER G {EREE
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SO
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/ +HCI
2

BADGE-HCI
who

o]

BADGE

w\,o
4

SO

Q0
OH

‘/FHCI

BADGE-H,0

o el o |

BADGE-2ZHCI

[E— ~ BADGELTE M2 2 rk

MR EAFTE B ERFEMES (genotoxicity ) °

— TN I A e BADGER 5 i K& 4 5 =
AR TR & B2 e % (HPLC/ECD) @ »
Lhe g (HPLC/UV) P& et gs (HPLC/
FLU) & H i 7o e AR T E R ES " (Ge/
MS) U HE SR E R E (LC/MS/MS) OfERRH] -
H RS AR ET S - HERGO/MSk I L&
VI BRI AL R - B RIMESEARIRBIAEH - K
ZERHIAN ZBPA® » Biles® A" DLHPLC/FLUZM 7 7]
LT RS S S W BADGE K E: AT AEY) » Uematsu®”
% NDLIEFHHPLC/FLU %> #7 5 B #E o Wk 8 k) A
BADGE-2HCI - f Ry UnyEAe 88 75 LU AHHPLC/FLU 43
HBADGE-2HCI » BADGE-2H,0 &2 BADGE-H,0-HCl -

7K J5944F FE T FHHPLC/FLUE YT & J@ e N —
A ~ BADGER HATEY Z 5t ik FER DI
BEAT 0 EEEIK ~ 4%EEBRVEWE ~ 20% 18 K5 A TR L IE
BEBEEST B REEH - AR HER20%
R EHEET (60°C » 305348 Fm o (B ER

BADGE 2H,0

KawamuraZ V72 5£120°C - 3043 S INZE B2 15 HY
B ORBR R AR R R R R R R L L & 2
WHIEI - AREFFEHE—S E T RS AR T N A
BADGE K 4742 g i -

MEERTGE
—  iRBERR

AW FERT 6 A RESERICRH i BE (RN 95 4E3 H 210 H
g H St Atk BRI I Rk i - A
mmE ~ SEEHEORE ~ W~ BRERECEL » BRI FREKE
KRS o

=
() HE FAHE o

PN HPA (bisphenol A, BPA; flifE = 99.0% ) KA
ZEpAZEREH I (bisphenol A diglycidyl ether,
BADGE; #lif£= 99.0% ) ¥ H H AR 5L T
A Fiik (Tokyo) - bisphenol A(3-chloro-2-
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hydroxypropyl) glycidyl ether(BADGE-HCI; iliJ&
93.7%) ~ bisphenol A bis(3-chloro-2-hydroxypropyl)
ether(BADGE-2HCI; #fi[£99.7%) ~ bisphenol A(3-
chloro-2-hydroxypropyl)(2,3-dihydroxypropyl)
ether(BADGE-H,0-HCI; #[%96.5%) ~ bisphenol
A(2,3-dihydroxypropyl)glycidyl ether(BADGE-H,0;
fli£95.8%) K bisphenol A bis(2,3-dihydroxypropyl)
ether(BADGE-2H,0; #li%98.1%) 1 F £
Sigma-Aldrich/AH] (Saint Louis) » DA EHET77E
AR RS, -
(ONEE

L5~ i IENEE - IECKE R FEE =T E
fik (tert-butyl methyl ether, TBME ) ¥Jii% H 55
Merck/X ] (Darmstadt) il R EAH G AT % -
FALERIE H PEEMerck A F] » MRy aABERTAR -

= RERMHE

(—iEJEEHT[F : Sep-pak C18 K Sep-pak Florisili& &
B @ 28500 mg » 3590 H B Waters A (Mil-
ford, Massachusetts )

(SFERE © FL120.45 um * Nylon#1&

m-%kE

()8 B (Centrifuge ) : Labofuge 400 * & [EHer-
aeus Instruments’\ & (Hanau ) &

()5 6B EET (Fluorescence spectrophotom-
eter) : F-4500 © HAHitachiZ\ &) ( Tokyo) ik

E)ERMERE HT#% (High performance liquid chro-
matograph ) : HZHitachiZ & » FLFEEI A Hitachi
organizer » DG2410FrE 2% (degasys) ~ L-2130=
B R G2AH (tertiary pump )~ L-2200 5 B
B 28 (autosampler ) K L-2480% ¢ ies - &Eht
[ A B EZChrom Elite 2R /3 1

(MEHTEFE © Luna C18(2) © (25cm X 4.6 mmid., 5
um thickness ) * J5[E|Phenomenex/\ ] ( Torrance,
California) JEhh

()RR EEfE R (Rotary evaporator ) : Fi:BuchiZ\ &)
(Flawil ) FE

AiEEE &% (Vortex mixer ) : ZEE Barnstead Inter-
national A& (Towa) EEfH

I BERRZ AR

(U W - 4 B BUBPA » BADGE »
BADGE-2HCI1 * BADGE-H,0-HCI * BADGE-H,0
K:BADGE-2H,0%#710 mg > ¥51EME » 2BILLZ
B VAR E A %100 mL » SSEUBADGE-HCI #4725
mg » FETEREE » DLAFBTAMRI EAZE100 mL - {4t
VEIEHETF R

(CNE AU A« Bl S A RO DL 2 S R
Fid 54%0.05~0.4 ug/mL& I & TEHEA TR

AR ¥t

(—ZERY
L - DU BER2 ¢ FEHEREE - I ATMBE

5 mL - JEiE & 158 0 £83500 rpm#fELa10
r#E o I ETEW - TREIRELITBMEE #2011
Ko GOF LIE RN ERE R o FA38°C kA TREE
EEHHEZEAT] mL -

2. WM ~ ABASSEARL - B BE R o o KEHERRE -
A BEALIN2 gk Z/ES5 mL » fEisE & 1475
%+ #€3500 rpmBE (105088 - B BB - TiE
WL ZIEEERIEIR » &6 EERR S TR
LA A PLZ BRI IEC AR AR5 mL - i
VRTS8 0 N (Z5ERE) BEEmERT
A TENEES mL » fA38°C 7K VA Rl R VE fi5 B 471
mL °

(Z)Sep-pak C 183t I8 & b7 [H 5L
¥ FRFEEUR 7K 10 mL » 2 AFASE AR ESS mL
7K5 mL{E{bZ Sep-pak C18EJEEATRAF » IR
BILA10% ZHE RS mLEYE2R - EAEME - 2
TR - ELAFE/ZRE (208, viv) V875 mLiE
VeaZx BT - R R A IRAE I -
L3FAH ~ W28« PRI A 38 C KA R R R i 22

i 0 DNOFBEIRE EARZE2 mL - RSEEETE
HAERR -

2.k ¢ PR BB A DLIE R BES mLiE{b 2
Florisil/@HT[E - WM W @ JTIIERNEES mL
FA38 COKIB IR IENE £8Z - LSBT R
2 mL - FEIEELENE - BHERTT -

ENEF - KT RIS BES mL - B 2L Sep-pak C18/E
M bt - DAOBBE R EAZES mL o FEJEHE
EE o HERR -

(B ALEBI AR - BRERECE R BRS¢ R
E#DL045 umIEEETE - fHERTT -

+ + HPLCE E MR

(~JHPLC /> Hrfsetf:
BEEER : (A) 2B (B) HEE - (C) K
DU IRsrEfE =T

Time

(min ) A (%) B (%) C (%)
0 42 3 55
14 42 3 55
16 60 0 40
28 60 0 40
30 100 0 0
44 100 0
45 42 3 55
60 42 3 55

a.Ji# 1 mL/min
biEAE 1 20 uL
c.EEIEEIES ¢ HEFE I R230 nm 0 U304 nm

(CREEE o B
IETBPA + BADGE K EA4i7AE P HE R DL 2
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FERCER50.1 ~ 0.2 ~ 0.320.4 pg/mLALPURRE
BETHEATR - RS EIUR & A 420 uL
3 NE A S RCRAHE AT - LR IRHPLC/ BT 6
HET=EE ST - BRI IE MR
» AR[E R AT B AR e AR AR

ErE HE

J\s

A7 e B T R IR S AR MR VA TS 20wl > S BIEA
R GIT R - bt B R S AR E IS T 15U
e ¥ B s ] L s 1l o+ 0 FR A MR AR R A

WS R AL G S (ppm) - FHEIRAN
T
W AR BALEYIAR (ppm) =

C : BB RIS R SN A L&Y 2R
& (ug/mL)

ViR e A #EtE (mL)

W BB o EaE (g)

ZEE

()R 110.2 ~ 0.4520.8 ppm&H A LG ZIRETE

HE IR T - SRR (= E A -
FHEZE IR - DT R ST S R -
TR -

S (A)

Intensity

Wavelength (nm)

©

I.

b
ELYSwRRT ERA T
n

Intensity

i E
:';\'

sREdIEgd

¥

|

§

S A%

Wavelength (nm)

Intensity

Intensity

T LY wa "

=

JERAN0.05 ~ 0.1520.2 ppm#H A LEYIZRE

BRI R IO e o R B RR P35
B -

FER BT AR

—  EXURMEBT R 2R
()i A f=e 2 3B 12

A A ~ BADGE K EATAY DAV SE BB ER
LTI UL E LIRS o SRR A BADGE
FEeEYE AP ERE - B RN EA K
BADGER I £200~400 nm 2 & [ HI 152 B
Bz N AR BADGERY I I E15 5230
304 nm > N ZEFARIIET R R277 ~ 304 nmif]
BADGEWI ST 5230 ~ 304 nm * HAIFSEE
230 nm 2304 nmfEREEENZ FEEENT R
KB -

CEZILERa T)

4

i

VL0

[y ]

FHABADGE/K &Yt 5 - & AL & YHE
PESRAE » s TR BT - — AN A
BADGE N EATEYINI ST KR8 257K SR AE
6 EE RS ENAHIATE © 2B Lintschinger 5 Rauter''”
FiE o RS - JAHPLC O HTHEF » BPA »
BADGE-H,0 ;. BADGE-H,O-HCI=f{L. & ¥4
BRI BT » L FE 2B B /K 8 R Y S o P o

®)

R LR ER AR AR R R Y]

P

Wavelength (nm)

e (D)

Wavelength (nm)

B — - R_EpARBADGEZ # YL [EIFE (A), (B) excitation/emission spectra of bisphenol A; (C), (D) excitation/emission spectra of

BADGE
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il i 1 L 1] 1] I

Mirutes

B= - MZERA - BADGER ELTEMIZ R Z HPLCE L

peaks: 1. BADGE-2H,0; 2. BPA; 3. BADGE-H,0-HCl;
4.BADGE-H,0; 5. BADGE-2HClI; 6. BADGE-HClI;
7.BADGE

ER BRI IE T =R LAY o - (HER
RS EAE A0 AS [F) R Y R B VA W - ] DA R
TR - B =R CEAEYRIEATERE - A
VTR L SV USRS R S/ R RS KSR (4203 ¢
55, viv) g - RS BIEA .2 ZA5ELBT -
IR =GV 2 i - NMESBEIR R
H R g #ERL AR -

= BRI EREY
CNEBFERLZ BRaS

B FARESS OB N B A BT STER AR ER 1 DA
[ FHZE B [ AEEY© 213151 3 BR - TR 2R B
CO o i B IR A B - R AR TR A EE
VI FRETEE  EAZEINE & A 2 E R - DAEA
AT B RE ESGIG AN  » 2% Leepipatpiboon® A"
K Lintschinger® A\ "2 2 #E 0 f5 % » LATBMEfE 5
FEVYATE - Bl & Sep-pak C18:@ 8T HE F(L - B
RSVABLE AT A ~ BADGE K HAiT A Wi
IR H g ERE e = 2 2EE T8 R
WFFE i I TBMETE B B5 T8 14 e = i B a0 i 2
ZEIVAT o

e RO 42 DAE AR G BT (RS E - HPLC 4347 83
7~ * BADGE * BADGE-HC1};BADGE-2HCIfJ[E] 1
HIRET0% - HEVTEEEHELE TE ; X
WWEERRL 2 IR E R & BT - MEDNIEC R
Fbg > HELITBMEE BZETUA R - —F ML
BAAY - DB EEER - 25 Leepipatpiboon
HEANFHFE - DZIBERFEIUSE - FFfIR(L
SNEENTIEF TR E - ERAIBEN > G624
5 R TR INA Z S8 IECkE - DL
Brimfis - AR E AT E L - FEe e iREE T
EE -

O[S v )

IR Pt FE B4 [ AH A7 K 2% Ry GL-Pak PLS-2 »
Supelco Envi-chrom PX.C18 » ZF &AWL 55 H1Y)

Recovery (%)

= BADGE=2H,0
a1 BPA
i BADGEH,0-HCI
.. BADGE*H,0
140 _ BADGE-<2HCI
+# BADGE*HC]
120 1 BADGE
o
00 :\\\R‘\E—Q
80 HER
60 - BEE :
i AR
40 - HH
20 - g
0 b ‘

MeOH:CH;CN(2:8, V/V) CH,CN

Eluent

 TIEHIRRIRE AR ZERA « BADGERELTAY

Recovery (%)

B Oasis HLBEZ#T[E/ARE R R Z LLEL

— BADGE<2H,0
= BPA
= BADGE*H,0°HCl
= BADGE*H,0
140 BADGE<2HCl
= BADGE*HCI
120 BADGE
13 §]
o H
2 H]
A0 Wi
0 i e
HiHE

MeOH:CH,CN(2:8, V/V)

Eluent

B~ LLRER/ZRE(2/8, viv)H 2k B Sep-pak C18/EHT[E

AR ERA « BADGERESTHEMZ MR

HERERME - 5elloasis HLBEHT R K& PN —
Ty A AV VR VR BRI BRI 17 o R T IR S DA HH
5 mL ~ 7KS mLiE(LIHA - #50.1 ug/mLN B ASE
B SRR mLRAZK10 mLFEEER - AT
[ DAZKS mLppefgare » SEEMYE1R - vk
WEE - Hopl AR/ Z8EZ A E L (20/80
0/100, v/v) VWS mLIER 2 - Wig2 R » &
BEER » DAHPLCAT » FER IR - BELMEH
RIN20% FESAE Ry v B We - B S IE Ry (Al
BADGE-2H,0 F.BPA ) fy[EIIT=R (ANEPY) - kb
#:Sep-pak C18 (500 mg) HlOasis HLBEHT[E
ZEIR T B RS (WEH) o DARE LA
(10% ~ 20%}230% ) LB IR e ALk Ea]
W B8 > B8R DL10% LIS R AE B ki g
BT Z B (ANE S ) .

AR BB AR DL AT~ W52 58 R gk gioksh Bk 473 e
EHE > SRR R S & N B AZ ST
82005 BRI DA B3t 7 Y R 2R S S B © S
REHPLCREIFESH R - FAT AA 2 LR R
07 - SRR A B E S THE RN A
e » (LA BE IS 8 S I BADGE-2H, O I 1h 2K 5%
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L BADGE=2H,0

I BPA
14y 7 BADGE*H,0+HCl
£ BADGE=H,0
1 I BADGE<2HCI
Y BADGE=HCI
7 BADGE
100
3 (nit] = =
= [ i 2l
o i i
i =
i of| (8 2
= i i
i 1
o0 - i 1
il 4
o Il |

10% acetornitrile 20% acetornitrile 30% acetornitrile

Eluent

BN ~ LEE R R L6 Z 5/ 7K 125K B Sep-pak C18/E#T
[F;AEER —ERA ~ BADGERESTEM 2 R

SO RIS B - R Sep-pak C18EHT[H L
ZUNWE R o T B ATESCDAE FBES mLyE
{bZFlorisil @7 [E A - Wi H i LAHPLC /3 #T
Al S TR -

HoAh BRI  SE B AR R R AR R 5 S
Ho REEEEE  THBEHERLE W
EHE4%0.45 umJERGEE - DAHPLC AT » #5528
R SRR 2 BADGE-2H,0 0 4 57 51 #% &
FE o B HSep-pak C18/E T E L
FLAERR -

EAERR

BN BAECE LS Y RIEIEER R~ B
FiriS .2 fmuedigg - H AR RIR R — - Fra bR

ZHHBRE (7)) BE0.99A b - RREEVTERE
0.4 ug/mLEANH BAF ZARIERA R -

[
4

F=— » RZERA ~ BADGER ESTE Y SRR A

I AR IERAR
Compound Slope Intercept r

BPA 125756210 - 894676  0.9987
BADGE 204364641  -147633  0.9985
BADGE-H,O 113406925  -481684  0.9995
BADGE-2H,0 225053917  56840.6  0.9996
BADGE-HCI 182513323  -243389  0.9999
BADGE-2HCI 267366788  -413880  0.9999
BADGE-H,0-HCl 238109373  -745908  0.9997

v AINEIEER K E g R E

WhN0.2 ~ 0.47%0.8 ppmE A ZBALEMZIRE
TUE VSV AU R T B RINEF=EE 0 [
FEfEze i aths » DT 2l Ak omHE e o I
SPEEE  HRAUE T FLEWZ BRI
80.9~108.8% » BEARE/INRS.5% 3 ¥RAN0.05 ~ 0.1/£0.2
ppm e A B AL G V) 2R A R R AT AT fa e
Hro [ A E ST EIGRES - SRR S eEYZ
[ R AT A 81.1~109.8% » B FAAE/NAS.7% » HPLC
[ M7 B FE A B\ AT AR PR & DAS/N LA
FAE B H B HE » BADGE-2H,0 » BADGE-H,0-HCI
KBADGE-2HC1#0.003 ppm ; BPA - BADGE »
BADGE-H,0},BADGE-HCI#5]£50.005 ppm °

A AHAKEABZERME

Fo TIRLAZIEVERIRC S C SN A L&Y ZIRE
FRHEVA Y 22 T M e o AT R VAR E 1 - DA S e

120000000
100000000 ¢ BADGE2H,0
| |
_ 80000000 BPA
= A BADGE-HCI'H,0
~ 60000000
3 ® BADGEH,0
40000000 0 BADGE-2HCI
20000000 © BADGE-HCI
< BADGE
0
0 0.1 0.2 0.3 0.4 0.5
Concentration (pug/mL)

B+ - RZERA - BADGERELTAE M2 B £ thig
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R~ IBEERA HRIR IR —ERA ~ BADGERELTAEMZ

R =R
Compound Recovery” (%) Compound Recovery” (%)
0.2 ppm 0.4 ppm 0.8 ppm 0.05 ppm 0.1 ppm 0.2 ppm

BPA 90.2(3.6)° 98.3(1.8) 104.6 (4.0) BPA 104.1 (3.6)° 99.9(1.9) 88.3 (4.6)
BADGE 97.0(1.3) 95.1(3.5) 88.0(1.8) BADGE 91.1 (1.3) 95.0(2.0) 84324
BADGE-H,0 104.0 (0.9) 108.8 (0.3) 94.7 (3.1) BADGE-H,0 89.7(0.9) 904 (1.7) 81.8(5.3)
BADGE-2H,0  80.9(0.1) 107.9(0.1) 81.8(0.3) BADGE-2H,0 101.6(0.1) 109.8 (2.7) 107.4(1.5)
BADGE-HCI 974 (4.1) 91.6(3.6) 97.1(2.0) BADGE-HCI 104.0 (4.1) 81.1(24) 95.0(2.0)
BADGE-2HCl  102.6 (1.3) 96.5(2.1) 87.4(1.1) BADGE-2HCI 983 (1.3) 83.7(5.7) 88.0(2.7)
BADGE-H,0-HC1 97.3(1.3) 94.2(5.5) 94.8(2.1) BADGE-H,0-HCl 96.6 (1.3) 81.5(4.5) 94.0(4.7)

*Average of triplicate
*Value in parenthesis is the coefficient of variation (%)

FOEAETRIY0.1 ng/mLIE & EH%E VAT - S#EfTHPLC=
BRSNS iT AR R R T HR 4 C Uk FE - 433
STELE] H A R S R 957 e i R T ”H#F’ﬁz*’ﬁﬁ
FERANFEIY - [ H A G I R B NR 1.67%

(A) Blank canned coffee drink

Minunes

(B) Spiked canned coffee drink
1

*Average of triplicate
"Value in parenthesis is the coefficient of variation (%)

%’H#F’aﬁzﬁi@sfﬁd\ﬁéo.m% s FH R g B R E
IINRT . 24% - VRG] 2 B BB/ INR0.84% - BEUR A
7Fﬁ7’7(£2**ﬂﬂf*7?§ % -

(C) Blank canned tomato juice

Minules

(D) Spiked canned tomato juice
1

B\~ FEERMIGEER R E T ARBE IR CER —EA « BADGERETTAEYM Z BATERE

Peak identification is the same as Figure 3
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#<PU ~ IZERA ~ BADGERESTAEY <R HAREH™

B/
Intra-day Inter-day
Compound (CV, %) n=3)  (CV, %) (n=21)
Peak area RT* Peakarea RT
BPA 1.55 0.31 2.80 0.84
BADGE 1.06 0.12 2.70 0.43

BADGE-H,0 1.45 0.20 5.23 0.47
BADGE-2H,0 1.02 0.09 7.24 0.55
BADGE-HCI 1.02 0.11 3.01 0.34
BADGE-2HCl 1.67 0.10 2.28 0.26
BADGE-H,0-HC1 0.22 0.14 2.73 0.56

*RT: Retention time

W Oim

AR DA SO A E AT B 5 2 O v HH AR A 7 e 4
BB ZEBA « BADGER HATEY 7 (L&Y 2
Ea ik BMEINR K/ LS/ RS AR - B E S
SITAMERRE S « TR - R -

WESSEURHM LA E A A - B ETNEZAEE - 5
B R S B A R Wk AR S DB VA B FE Y
Fi#&Sep-Pak C18Sep-Pak Florisil @ ifr[HF L » 57T
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Quantitative Assay of Bisphenol A, Bisphenol A Diglycidyl
Ether in Canned Drinks

MEI-HUA CHANG, HUANG-CHI LEE, YA-MIN KAO AND SHIN-SHOU CHOU

Food Chemistry Division

ABSTRACT

Bisphenol A(BPA), bisphenol A diglycidyl ether(BADGE) and its derivatives, including 2 hydrolyzed
products, bisphenol A(2,3-dihydroxypropyl) glycidyl ether(BADGE-H,O) and bisphenol A bis(2,3-dihydroxypropyl)
ether(BADGE-2H,0), and 3 chlorohydrin products, bisphenol A(3-chloro-2-hydroxypropyl) glycidyl ether(BADGE-HCI),
bisphenol A bis(3-chloro-2-hydroxypropyl) ether(BADGE-2HCI), and bisphenol A(3-chloro-2- hydroxypropyl)(2,3-
dihydroxypropyl) ether(BADGE-H,0-HC]), can dissolve out of can coatings into food. A quantitative method was developed
to assay these compounds in canned drinks by high performance liquid chromatography(HPLC) coupled with a fluorescence
detector. Depending on the drink types, these compounds were extracted using fert-butyl methyl ether or acetonitrile, defatted
with n-hexane, cleaned up with Sep-Pak C18 and Florisil columns, and then analyzed by HPLC. The chromatographic
separation was effected with gradient elution of water, acetonitrile and methanol on a Phenomenex Luna C18(2) column.
Recovery analysis was performed by spiking standard compounds into tomato juice at 0.05, 0.1 and 0.2 ppm levels and coffee
drinks at 0.2, 0.4 and 0.8 ppm levels. Average recoveries were higer than 80% and the coefficients of variation were less than
5.7%. The detection limits of method were 0.003 ppm for BADGE-2H,0, BADGE-H,0-HCl and BADGE-2HCI, and 0.005
ppm for BPA »~ BADGE » BADGE-H,0 and BADGE-HCI .

Key words: bisphenol A, bisphenol A diglycidyl ether, high performance liquid chromatography





