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of: Bisphenol A (BPA)2} di-2-ethyhexyl phthalate (DEHP)= U1
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Abstract: Bisphenol A (BPA) and di-2-ethyhexyl phthalate (DEHP) is the considerably hazardous materials,
endocrine disrupting chemicals (EDCs), which is accumulated to the human’s fat and tissue. We studied the
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relationship between the concentrations of BPA and DEHP in the precocious puberty and the normal controls
using GC/MSD. BPA concentrations of the precocious puberty are lower than that of normal controls. But DEHP
concentrations of the precocious puberty are higher than that of norma controls. From these results, BPA is
not related to the precocious puberty. Otherwise, DEHP is somewhat related to the precocious puberty and
the concentrations of the precocious puberty are approximately 45% higher than that of norma controls.
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Bisphenal A (BPA)+= polycarbonate plastic epoxy
FA) o] @A 24, polycarbonate plastics} ©]E9] 4
A Az Al 71 AEE AREE AL QT BPAS] ol &
Eg7l 240 198361 A& Eil H9l=t, o] 2ol
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21. E2017] ¥ A7+

A E5EA S $3l Agilent (Palo Alto, CA, USA)ALS]
6890 714 AZntE e 9| 5973 AFAEI|E A
AAS Gas chromatography/Mass sdlective detector
(GCIMSD)E AH&-3tth ' FES 9184 IKA
(Staufen, Germany)AFe] HS501D shaker 2 4 &2
£ 9% Heraeus(Hanau, Germany)AF<] Varijuge-F&
77k AR, AlE £3E A= Sdentific
industry (Bohemia, USA)AFS] vortex mixerg, A& 5
=& 9diAE Zymark (Hopkinton, MA, USA)AL2]
Turbovap LV evaporator 2 Heidolph (Schwabach,
Germany)A12] WB 2000 X FZ5 7| E AFE-3S]th
715 AL 98 AH83 Freezere LAUDA
(lauda-konogshofen, Germany)A12] ecoline RE112%1 T

22. ANef H AR

221, A2k

Aol AM8-E BPAS} DEHP EFEd 3} A3
A4 WHE-EF=EZ hisphenol B (BPB)E= Sigma Aldrich
(Saint Louise, MO, USA) AMAI 24 X FEAIE 10 mg=
g 10 mLoll =o] 1000 pgmL EFEN 02 e
3 o2& Weol ule} 54151 ALgIITY,

Acko] AlL-H acetonitrilest F& A] AlgH
diethyl ether= HPLC 53522 JT. Baker (Phillisberg,
MT, USA)AMAelH &4 7heRajo] AL&H B-
glucuronidesg/arylsulfatase= Roche Diagnostics (Mann-
hem, Germany)A 1Al & A1-&-3F9tk. GCIMSD 4 &
Qe AHE-3 fF=A3F Al 22 1% trimethylchlorosilane
o] d#® N,0O-Bis(trimethylsilyl)-trifluoroacetamide
(BSTFA/1%TMCS)EH Sigmar kAl S AHS-3H T

222 @& A9l xF

Aol $1x8 o] F U2 EE 814 ofolz e A
gk 4 10005 stk AHE Alae AP
AHEE7] AR 2-3Ce WA EHI R BEksl
10071 9] A& 5 50 xsS Fol, 2E]al 5071
= A e Aot
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Bisphenol A9} DEHPS] E&5 =9}

E2RoHE
231 A2 HXz|
H2 1 mLoll YR EZEZ BPB 10 pgml £91S
50uL F7F 3 &, el AS A A7 Y8 acetonitrile
2 mLe A let) o] AL & B3 & 450 GolA]

Z)

=
g AAEE & Aeds FHste dAvtAR
Eo 02 M acetate buffer
(pH5.0~5.5) 1 mL3} Heix pomatiadl Al 2]

B-glucuronidase/arylsulfatase 50 ul2 23 55°Col| A

59

3N S THp RS AATh MR & AR B
diethyl ether 5 mL& 713+ t-3 shakerE AF&-3le] 10
27 A8 A A 2Z3519) o] £8-29S 450 G
A 527t A EE B -20°Ce] W21 E o) §3ted
%71%‘——% FAS § Ak 7t2E 9HE] 29 A7
% P,0s, slicagd 2 KOH7F E0] & ElA Aol H
oA 308 FF WAISt FES AASAT. A7)

BSTFA/1%TMCSE 50 uL& 7}shed 80°Coll A 30%
B A8 w2 A7l ¥ videl €74 GC/MSD
o 2 uus FY3F. o] o A-&-¥E GC/MSDe] +
2z 78 Table 12} 7},

= ?_]?d' E]"E <
n monitoring (SIM) modeol| w2}

Table 1. Instrumenta conditions for GC/MSD

GC conditions
Column : Ultra-2 (cross-linked 5% phenylmethylsiloxane,
0.2 mm I.d. x 25 mm length x 0.11 um film thick-
ness)
Carrier gas : He at 0.8 mL/min
Oven temperature program :

Rate (°C/min)  Temp. (°C) Hold (min)
150 1
10 220 0
5 260 5
30 320 2

Run time : 25 min

Injection volume : 2 pL

Injection port temperature : 280°C

Transfer line temperature : 280°C

M conditions

lon source temperature : 230°C

Scan range : 50~400 m/z

SIM selected ion(mvz) : 149, 167, 357, 371, 372
Solvent delay : 5 min
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A 3A. ol AL8E 5ol BPAS] m/iz 372
9} 357 o], DEHP®] m/z 1499} 167 o] &, 18
Lﬁ%jmf—g%‘ BPBS] m/z 3719} 357 o] &S AElsle]
HE3

A el g BAEA e ATAES
Blank plasmacl]l =& BPAS} DEHPE 83 5%
50 ng/mLo] =5 F7tste] 53] whEAIE & 3iTh
¢, HA B4 BRASH DEHPE 371, 35, A+
a8y & AHE ToE 99o] He EEEA]

q

plasma 1 mL°ﬂ &
5 AAE 3 2 AE: Mo FYsisih

%*XJOH ?:;‘ BFM} DEHP7} Hc}oﬁaeo FF U
o1 2491 75 RAE F13l) Aeh blark plasma
ol BPAS} DEHPS €% %% 50 ng/mLe]
SE% 7be ARt 4920 2 29 5
3] 13t blank plasma A5 & A 8] ske] GC/
MSDZE #4138t Aozl A¥= Fig. 1%+ 2t Fig.
1014 B upel 2ol BPAS] A f-oll= Wallede
Q3 glol £2) Ho1} DEHPY] A5 Faape] 3
A &2 He Ae S 5 ATk 22y DEHP
£ AR ARE AN AEHE 7 TREE 7]
HE Aoy, Be-grt A BAo) JLe njE =
B2 ol AEHA wot &9d 717] A4S a2

4o M o
r°*‘

il

w5 <]
E AHg-et7] =2 Stk BPASH DEHP 3 YR &
2 (BPB)Y WEE AIZte Zbzk 9011 min, 12.34

min 22|31 9.78 min oo o9 I AHEH
< Fig. 29} 2ot fr=A sk weS AX 271¢] OH
717} OTMS 712 A gd BPAY] RER [M]*o] &<
m/z 372 28] 2 W E7]7} oA W7k [M-CHgl ]2
o] miz 357°] AZH Ut DEHPE 284 [M]* o] &
o] m/z 390, [M-CgHzs] 0129 miz 167 28] 3L [M-
CieHa0lt o122 miz 1497t A& =t WEEFE
4 BPB= f=A3 we-S AX 2719 OH 7|7t
OTMS 712 A $Eo] BE2} [M]*o]-22] m/z 386,
[M-CHg]*0]-2-2] myz 371 28] 3 [M-CHg" ol 22 m/
z 357°] AEHAJY. A F AL st GC/MSDE]

=



378

o
rlo
o2
Jo
o,

(a) Standard

Abundance

110000

100000
30000
20000
Foooo
E0000
50000
40000
30000
20000
10000

BPA

A

TIC:

ISTD

re

O;

N

[e2:9

_1

)

- A

P

STD1.DMdata.ms

lDEHP

L
8.00 9.00
Time--»

(b) Blank plasma

sbundance

4000073
350009
3000073
250007
2000073
150004
100003

50007

IS

L]

i

TIC:

TD

1000 11.00 1200 1300 1400 1500 1600 17.00

bk 2.DMdata.ms

DEHP (contamination)
i

1
Time--> 9.00

(¢) Spiked plasma

Abundance

10,00 11,00 12,00 13.00 14.00 1500 16.00 17.00

TIC: cal 100-1.D4%data.ms

20000
18000
16000
14000
12000
10000
2000
000
4000
2000

BP

N

=

.

ISTD

DEHP

Tirme- 600 700 &00  9.00

10,00 11,00 12.00 13.00 14.00 1500 16.00 17.00

Fig. 1. Tota ion chromatogram of BPA and DEHP from standards, blank and plasma sample to be spiked standard and internal

standard by SIM Mode in GC/MSD.
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(a) Mass spectrum of BPA
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Fig. 2. Mass spectra of BPA, DEHP and ISTD.
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Table 2. Recovery and reproducibility of BPA and DEHP in
human plasma n=5

Recovery (%)  Reproducibility (%)
BPA 10291 5.39
DEHP 99.13 7.12

Bisphenol A calibration curve

y = 00183 + 00022
R?=09975

STD/ISTD ratio
o o o
E= o oo

o
N

0 10 20 30 40 50 60
Conc. (ng/mL)

DEHP calibration curve

20 y =09367x - 78731
R? = 09987

STD/ISTD ratio
nN
o

0 10 20 30 40 50 60
Conc. (ng/mL)

Fig. 3. Cdlibration curves of BPA and DEHP in human
plasma.
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AlE9 A7F £4S 9lste] BPASH DEHPY] %A
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Fig. 4. Distribution charts and average curves of the concentrations of BPA and DEHP in human plasma
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