R E 48 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 63,201-207, 2012

LCMSZAWEHEEHEORENSDERAT = ) —/VA— A BREHRE

B wHt, H TR AR R S BRSO3, MR PR

EA7 =/ —/VA (BPA) Idt h~ORNZW<EAERZRTRREMENH D Z LRGN TWD. 4Fl, 20104
BLORNFOFFH RO ML H DBPA— HEREZ A L. HEEHNICH dHILO/NEERGEA L& %,
20104FF L UR0114FED [HAHESR OFERE « SEmIRILICB I 2 TR BN A - BB I X D 40 LEHCHME L,
EFNENDOIN—T T L ORBMEBETOBREEICAEDE TEDEELAWVITHBEMT 21TV, ZN6ERE, ATV
FA XL, SHTICHE L.

1427 70— 72558 U T- B 5L 3E R OBPAD & BT IZLC/MS & FIWTIT - 72, LOMSOAHRMEIZU T O L &
L7c. 517 A : Cosmosil 5Cg-MS-1I, BEHH : 72 h=F UL« 0.01%HH:E (4:6), ¥¥ 7 U —FBE :3.0kV, =—

VEBIE 44V, T YNR—T g VIR 500C, 2 Vg R X — 17eV, MRMBIE : m/z227—-212.

BEEO B BITEIN L7-BPAD R R IF W 5 70%LL
11, 1380 2ng/gTH Y, NS ORILI.0Ong/gTH ST,

BENDEARAT = ) — VAT SN o7,

CVMEI%LL T ThHoT-.
A RO TIF2010EEB L U201 TEOWTNHTTD

Tz, MHEERIX4, 5, 10,

F—U—F: 27/ —)LA, —HERE, LCMS, ~—7%7 v XXy FHA, &

i U ® i

A7 x /=LA (LLFBPALBET) X, KU I—FRx
— MNUDTTAF v 7 ERET LBOE ) ~—°, THRF
URHEOIREE LTHERA STV D, A E TIXBPAIZHN
SN FALEHE E LCRETLV U A N vy 7Sk
6CTMED—DTH Y, FRZ TR ~DORENRES
NTWHI, 2008512 H F 2 TIZBPAZ AfE L BRESIC &
STHERWE LHEL, BPAICHIBZMA 2B Z & -
=Y. F o — 7 TIRO~3 A O & AR ~DBPADE
AEEIET 2%, HLHE~ORBEBCONTHLAEE
STWNBY,

ADBPAZ BN 2 ERKIT RS TH D & B 573,
R A 2 2FE (BEFSA) O TiRFS &2 HBPALH &
NTFEFDBHE SN TND L9 ICFROEFE L ONE =
—T 4 TSN TV ABPARN R ~EET 2 Z LI
LrEEBIOLND. 0D, BiWEKEOBPAOEIEZ
FAET L L1E, AME~DOEEEZMDL ETEETHD. =
NET, BPAOKSHEELTICE T A5 HBEOREI1ILKH
DB HEHE TG ERIEICY— 7 v bR AR Ty B
ICEDERT = /) —)LADO— HEREFEIC OV TE)I
SIONWAE LTS, ZOR, 3EEDHE - SR LU0
BAENPOMBOE AT =/ — VAR SR TV 5.

BPAD 34T 171413 Z U E TGC/MS % IV 7= 70111416
N—AIThH o720, FEIEE{ERLC/MSZ -2 F
EPEIRL L NN TN S.

Z T, AHIEE HIZLCMSIZ L B ok E AW T,
WHT~—r >y "Ry P HFRUC L > TRMZEAL,

BEMIZOWTEBEOBIEBIZESW RN L 2T o 72
ETREERR T, REHROEAT =/ —/VA—HiE
MEZREL-OTHRET 5.

E BR F &

1. 3B

1) BS#OSE

201043 L UR0ITFEWTH 41000 B OB M EZ, SAXD
6HIZINT T, ND R —rS—<—rr v B LUVINERE L
DIEA LTz, BUBHE ERR204E AT EC D fRE - ik
BV L OER VE R R O REEE - Seaeikin) i
5 TN Ao BB IE ) D&, 18 k- K
AN, 28 RLSNOFE - FRSEME - °%H, 37« AbbE -
HHoBHE - S8, 48F IR, SEE . 9 - BN, 6
BRI, THE RORAT S, SH ZoMoR - B
B - WRECEE, ORF : GHERE - WBLRG, 108F : MM, 11EE
D PSE - DME, 128F 3L - FLELGL, 13%E . TofhoRs
(BL——, vFa——5%), B4R BEbKD
4R MBEIZ LT (Table 1).

2)

20104F 1% PR 204F BB RO iR - Seafkin)'”, 2011
T DR VE AR R ORERE - a8k Dick i 2 &
SRR Ao R R (D &, BRBHMERIC L e R
SE R E A RE LT

B RMTE DA BB OV TEBRORZREIZHE, KiX
WERL, NSO RMIIZEDOEETHND D, E2iddh
T5, B EORBEEITo2%, BNHEICAT LA

TR RE L 2T v 2 — R AL R S SN AT e R

169-0073 HUAUER BT X I AHT 3-24-1



202 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 63,2012

Table 1. Food Groups of Total Diet Study Samples

Food Group Number of Foods
2010 2011
1 Rice and rice products 11 11
2 Celeals, nuts and potatoes 38 38
3 Sugar and confectionery 32 32
4  Fats and oils 15 15
5  Beans 25 25
6  Fruits 20 19"
7  Colored vegetables 21 21
8  Vegetables, mushrooms and seaweed 40 40
9  Spices and preference beverages 41 41
10 Fish, seafoods and fish products 86 86
11 Meat, eggs and meat products 47 47
12 Milk and milk products 19 207
13 Other foods (curry sauce etc) 14 14
14 Drinking water 1 1
total 410 410

*1:strewberry was excluded
*2: goat milk was added
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Sample 5 g (IV,V, X, XI, XIII:2 g)

Extract with 15 mL of acetonitrile

(2 nd time, 10 mL)

Homogenize for 1 min 2 times
Centrifuge (3,000 rpm, 10 min, 10°C)

All of extracted solution

| Add 140 mL of water
Oasis HLB (30 mg)
(Conditioned with each 5 mL of ethanol and water)

Wash the column with 5 mL of 15% ethanol, followed by
5 mL of water and 10 mL of petroleum ether

Elute with 5 mL of ethyl acetate
Eluate

Reduce the volume to 0.5 mL by evaporation in vacuo
at40°C

Dry under N, stream at room temperature
Residue

Redissolve in 1 mL of acetonitrile * water (4:6)
Filtrate through 0.22 pm filter

LC/MS

Fig. 1. Analytical Procedure of Bisphenol A in Foods
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Fig.2. MS Spectra (Scan) and MS Chromatograms
of BPA (A, C) and BPA-dis (B, D)

Cone voltage : BPA, 44V ; BPA-dis, 46V
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Fig.3. MS Spectra (Daughters) and MRM Chromatograms
of BPA (A, C) and BPA-dis (B, D)

Collision energy : BPA17eV, BPA-dis 20eV
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3. BRERE
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Table 2. Recoveries of BPA and BPA-d |4 Spiked to Total Diet Study Samples

BPA BPA-d |4
Recovery C.V. Recovery C.V.

Food Group
1 Rice and rice products
2 Celeals, nuts and potatoes
3 Sugar and confectionery
4 Fats and oils*
5  Beans*
6  Fruits
7  Colored vegetables
8  Vegetables, mushrooms and seaweed
9  Spices and preference beverages
10  Fish, seafoods and fish products*
11 Meat, eggs and meat products*
12 Milk and milk products
13 Other foods (curry sauce etc )*
14 Drinking water

82.7 4.5 82.1 6.6
88.3 5.5 90.0 4.9
84.3 4.2 83.7 3.1
83.8 3.8 76.6 2.3
73.5 6.7 61.9 6.2
87.8 2.0 82.8 2.7
71.2 8.1 68.1 8.3
87.9 8.8 82.2 4.9
83.0 10.8 86.9 5.3
85.3 6.2 74.8 10.7
87.8 6.4 83.2 3.5
80.4 4.2 78.3 10.6
70.0 4.7 64.7 9.1
81.9 9.9 79.8 10.4

spiked level: 10 ng/g (*:25 ng/g)

(%, n=3)
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UL 0.01%FEE (4:6), MSEfEL LTHRy BT U —&
£3.0 kV, a—2FFE44 V, TV A_— 3 VEES00C,
Y Vg TR F—17eV, MRM (m/z227-212) T4y
Mrasz&E L.

AVEIZ BT 2BPAORMNENRIT AR & H70%LL 1,
CVIEI1%LL T, MR IX1.0ng/g 4, 5, 10, 11, 13
Bid2ng/lg) ThoT-.

B R MBEHOBPAGH BEFITHER, 2010FB L
WFEDONTNHTRTOFENSL BERT =/ —/VAITH
SN oT.

Table 3. Contents of BPA in Total Diet Study Samples

Food Group __ BPA
Content (ng/g)
1 Rice and rice products ND
2 Celeals, nuts and potatoes ND
3 Sugar and confectionery ND
4 Fats and oils ND*
5 Beans ND*
6 Fruits ND
7 Colored vegetables ND
8 Vegetables, mushrooms and seaweed ND
9 Spices and preference beverages ND
10 Fish, seafoods and fish products ND*
11 Meat, eggs and meat products ND*
12 Milk and milk products ND
13 Other foods (curry sauce etc) ND*
14 Drinking water ND
ND< 1.0 ng/g (*<2.0 ng/g) (n=3)
A) (B)
&) (B)

Food group 6
Spiked (10ng/g)

Food group 3
Spiked (10ng/g)

Food group 6

Food group 3

Food group 13
Spiked (25ng/g)

Food group 4
Spiked (25ng/g)

Food group 4 Food group 13

Xt it et Mg i A AAas e

Retention time (min) Retention time (min)

Fig.4. MRM Chromatograms of BPA spiked to
Food Group 3 (A) and 6 (B)
m/z227—212

T T T T T T T T
5 6 7 8 ) 6 7 8

Retention time (min) Retention time (min)

Fig.5. MRM Chromatograms of BPA spiked to
Food Group 4 (A) and 13 (B)

m/z227—212
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Survey on Dairy Intake of Bisphenol A by Tokyo Residents Using LC/MS

Tetsuya SHINDO®, Yuki SADAMASU?, Keiko SUZUKI?, Yasukazu TANAKA®,
Akiko TOGAWA?, and Yoko UEMATSU*

There has been concern that bisphenol A (BPA) might be an endocrine disruptor for human beings. Hence, the daily intake of
BPA from food was surveyed in Tokyo residents in 2010 and 2011. Foods purchased from local retail stores in Tokyo were
classified into 14 groups according to “The Daily Food Group Intake” in The Health and Nutrition Conditions of Tokyo Residents
2010 and 2011, cooked or left uncooked to prepare regular diets, combined according to each group, and homogenized to create
samples for analysis.

Quantitative determination of BPA in the 14 food sample groups was carried out using liquid chromatography—mass
spectrometry (LC/MS). The LC/MS analytical conditions were as follows: analytical column, COSMOSIL 5C18-MS-II; mobile
phase, acetonitrile—0.01% acetic acid (4:6), capillary voltage, 3.0 kV; cone voltage, 44 V; desolvation temperature, 500°C;
collision energy, 17 eV; MRM measurement, m/z 227—212.

Recoveries of BPA spiked to each group’s sample exceeded 70%, and the coefficients of variation (CV%) were below 11%. The
detection limits of BPA were 2.0 ng/g for groups IV, V, X, XI, and XIII, and 1.0 ng/g for the rest. BPA was detected in none of the
14 groups in 2010 and 2011.

Keywords: bisphenol A, daily intake, LC/MS, market basket, food

a

Tokyo Metropolitan Institute of Public Health
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073 Japan
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