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2 2k 3] AR 327] 4o} TEE nonylphenol, octylphenol, bis (2-ethylhexyl) phthalate &) EA] #
Fpd & d3aida of whdelA: YA E WA P A ol GHotE o] file] 223ty ol o]
#Arbe 2 w21 aminopropyl 43 2g)§ o] 43t Hel3t F GC/MS-SIM by oz FAF o) b5 8.
A< 213t nonylphenol (NP), octylphenol (OP), bis (2-ethylhexyl) phthalate (BEHP)2] 3|48l NP, OP
£ 0.125-12.5 ug/g, BEHPE 0.0125-12.5 ug/g WSldlA $2 38 2o 439 W& A5 &
FA 23 vhegt &AM FI 1639 17 HA 7] Alsel H4350w Nonylphenol- 442 4]
BolA Z2&5.2™ bis(2-ethylhexyl) phthalate= A AlgolA] HAEHg D, 1 =¥ E= 0.06-0.24 ug/g
2} 0.36-2.35 pg/gol At Octylphenol2- AW ¥ Aol HEHA] ket of W& o M2 4
A ez fA Hgo] 753

Abstract : A comprehensive analytical method of endocrine disruptors[i.e., nonylphenol (NP), octylphenol
(OP), bis (2-ethylhexyl) phthalate (BEHP)] in meat or pork samples was developed. The method employed
closed culture tube extraction with dichloromethane and solvent exchange to iso-hexane and SPE (2g)
aminopropy! column, followed by determination on gas chromatography linked to mass spectrometry
(GC/MS) operated in the single ion monitering (SIM) mode. For the multipoint recovery of nonylphenol,
octylphenol and bis (2-ethylhexy!) phthalate OP, NP were showen good recoveries in 0.125-1.25 ug/g range
of concentration, and BEHP more good recoveries in 0.0125-12.5 pug/g wide range of concentration. The
present method was applied to beef or pork samples of mart and butcher in Cheonju city and near Cheonju.
The range of concentrations was respectively, 0.06-0.24 ug/g in nonylphenol (NP) and 0.36-2.35 ug/g in bis
(2-ethylhexyl)phthalate (BEHP), but octylphenol (OP) was not dected in any samples. This method provides
a powerful analytical tool to investigate a wide range of endocrine disruptors in biological samples of

limited quantity.
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AdFHez AL ARIE AN} FokEe]
QAzH oR A 589 ufRu)Al 2Hg71A-e] uiAAbE
ol i ma ¥HY] B8 i A% A3 o
AAZIR 718, b A, v o 2, v Y97
A F)E vlA 3 QUohs A3t dF A g
2y wel 1 s HE $27) oAz AU
373522 ZFolA]l Dioxine, DDT, DDE, Benzo [a]
pyrene, Bk, 45l A A7 I
F7133 gl A B2 Al o3 d3F el
o' a2yt 2 dFdAHEAQ]l nonylphenol (NP),
octylphenol (OP), bis (2-ethylhexyl) phthalate (BEHP)
F 52 olF B YA AolE doF: 7
32F B3z YRyl gde A3 436N o8 B
Aell gk 77} 37,30 o) A E 02w ¢
AJEE1T Wb 1618 Hof Fol| A wl-g- ual Al
olmj =3} 73] FAIStE Sl EFoldh B3] olE
EAEE 29 A4 B3 AYHow e
Z 5 e 34 5 AR dae 400 o)Ak A}
453 Q7] WZell 3, 7, g E& 2GAA o
£ B HolAad F3ld oAl x&s 9l
orn] 1 xF A vf$ A Pt

Alkylphenol§ % nonylphenol?] A= C8 =x
C18 F2AHE ol 843l FRAZF 4¢3 &2 A
A}& AX HPLC P9 GOMS™H12g 9] Mg
o] REL o] i}t o]F 2] nonylphenols
octylphenol?] FAIAZe] # A= T &Y
Tsuda® ol 28} actonitrile g 7|3 B8 2233
hexane 2 2 £uiE ¥l ¥ Florisil 24 & 53] Alg
42| lipid& ¥2] YA F GCMS oz Az}
9o} Khim!® 52 A|3}% A ¥Z2] nonylphenold}
octylphenol®] FAIA o] A% QA7F Soxhlet $2&
¥ Florisil ZYP& o] 43 AAAYHE AX J4HE
718 |43 HPLCZ SA] A3lgc}. Bis (2-ethyl-
hexyl) phthalate®] A2 F2 AlExA=|o) 9% &
FA=E FHRtr] A8l HE, vlopr}El, W, ool &
S3E TRAE e 2AAE AMEe AE
j&}ed phthalate- 78 GC/MS Wljoz d&xoz
A3 Wl o] FH-F o)F3 glupion

opetA] £ A7) X2 g7} njd FAeg A}

£ 213l BRSSP $FAT AE 427, o
A7) AN 283 e A7) 3714 e
AR (B seE B AFFE FA A
Foha et $& 2o} ARe oo = ohe
AA AR iF, PR 24, A2 w4 Y
3 59 2 uld WA P A7)0A et

2.4 H

2.1. 7|Ha 2ol J)u/ A 2 A 7]

71A| Azute 0 9)- AR 7|2 Fisons-8000
Z|A Z2vE 38} Trio-1000 AFE323} A
(quadrupole) A &F8-A17] (Fisons. Inst., Manchester,
UK) 2 7453 Z& AM-3lgc) GOMS 48
213 @=-2 CP Sil 8 CB cross linked 5% phenyl me-
thylsilicone fused-silica capilary column (25 m % 0.25
mm 1.D., 0.12 um film thickness)& ARS-3}gc) 2.2
SxE Mgl 150°ColA 1% B}t MEA & F 1
2 7°CH 3 190°C7HA] - F 18 52 v EA)
T F oA 187 1°CH &8 2000C7HA] &% o
Al 187 10°CH &8 305°C7HA] g8 28 g9t
HEA st

Alg F42 1pldx 39 whge #E3Ud
(spli& AM3ldom F¥u): 14: 10|} 4t 7)
A LH(99999%)& AN, $4-2 1.0 mL/min
2 ¥ 2 AE 77 2 AHEY 2w
74z} 200°C, 300°C2 Rt o] &3l =] &= T0eV
Poted U ol 2EE BHUFE AL olette
Adste] st ddeld Ay (single ion
monitoring, SIM)& ARg-sted 231t} SIM Hbe o))
N AR oleEe 7 Ngtee) B4 % 3 Az
AAA) ke A& Adslgc). Table 1,23 SIM HbY
ol o3 Aeg o] Aol BRI AR ES

Table 1. Three selected ion groups used in SIM mode

Group  Retention time range Selected ions

. . nonylphenol (m/z 135)

Gi 1 3.0 min-11

roup min-110min - viphenol (m/z 206)
. . bis (2-ethylbutyl)
2 -
Group 2 17.0 min-23.0 min phthalate ester (m/z 149)
Group 3 23.0 min-28.0 min Bis (2-cthylhexyl)

phthalate (m/z 150)
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A3 A)& 2 Octylphenol, Nonylphenol, Bis (2-ethylhexyl) phthalate®} §A13 & 97

Table 2. Molecular weight, characteristic ions, retention time, response factors, recoveries of EDC from 10 ug/g standard

solution
Compounds Mole.cular Chargcteristic Retentifm time Response
weight ions ] (min.) factor*
Octylphenol 206 107, 108, 206, 207 7.11 0.9975
Nonylphenol 220 107, 121, 135, 149, 150, 177 (6.23-7.00) 2.8141
Bis (2-ethylbutyl) phthalate ester 334 43, 85, 149, 150, 167 19.10
Bis (2-ethylhexyl) phthalate 390 71,113, 149,159,167 2425 0.6240

* Values relatives to internal standard bis (2-ethylbutyl) phthalate ester.

At

2.2. Alef 9! o3
¥ E 2o (dichloromethane, iso-hexane, methanol,
diethyl ether) XHF-z-ebBA4 (Fisher) & PYN-E T ]
t}. Nonylphenol. octylphenol, bis (2-ethylhexyl) phth-
alate®] FZgo4e Aldrich 53 Alekg AR33is]e.
m, £3] bis (2-ethylbutyl)phthalate ester:= &< 34t
golo ] g} o] HHEAIA WSt ARSI
2% conc H,S04
CsH4 (COOH); + (C;Hs),CHCH0H ™
phthalic acid 2-ethylbutanol
CsHaC:04 (CH3)2 (CH2)10
bis (2-ethylbutyl) phthalate ester

Silica gel (70-230 mesh)-2 o] 3}eigh(DCM)2.2 A
A3le] ALS-BIHH.

23. MR

A& (Table 3y AFAY HeHRE 2|H9 vlolE
o} AR A 20008 1€ 20U-2474A] 533} ¥
H712 B4} JEadN d2F 2R
(FD3, HETO, Denmark) 2. 1947} 54 2% ¥ o
Al Az7NeA S0°C2 2947t ARNH 3] U=
& 93 A2 F 94 A€ AR T A
2ollA Bl AMLEIe) ol Alme] S¥ i
&2 o 70%He}

24.%8 9 N

Aoz §AA1Z ARANM AxAIY A EE
&3] 05-1.0g& 3t 70mL ekl Y Wi
22 (intemmal standards, ISTD) bis (2-ethylbutyl) ph-
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Table 3. Informations of meat and pork samples

Sample No. Sampling site Sampling date
1. beef Bl 2000. 1. 20.
2. beef Ml 2000. 1. 24.
3. pork M2 2000.1.24.
4. beef M3 2000. 1. 24.
S. beef B2 2000. 1. 20.
6. pork M4 2000.1.24.
7. pork B3 2000. 1. 20.
8. beef M5 2000. 1. 24.
9. pork B4 2000. 1. 20.

10. beef BS 2000. 1. 20.
11. beef B6 2000. 1. 20.
12. beef B7 2000. 1. 20.
13. beef M6 2000. 1. 24.
14, beef M7 2000. 1. 24,
15. pork B8 2000. 1. 20.
16. pork B9 2000. 1. 20.

thalate ester 1.25 ug/mL& 7}3}. 20 mL2| oj<d 3w
e 718 F 2739 Gy SHAE o83t vl
okgtke] ulsg zhc}). Digestion blockellA 50-60°C
2 FAAA 242 Bt 32 HEEE T3t
A}l & S0mLEo| o3 TEES B, oo
£ 35°CE §AA1Z] digestion blockel| A HArlA=
A3 H3A)Z]c) 4 mL iso-hexane& Holl 7}3lx
bl g A2 F 35°CE FAIA[F] digestion blockellA]
2E BAo] %& o 71x] 7pddivt. Ad-2olA YA
7) ¥ iso-hexane 8 mL= #4313} A]7} 2 g aminopro-
pyl SPE (IST, UK) #3ell {&A)Z). 4 x4 mL iso-
hexane -0 2 48X 7)1 42jo-2 w3} SPE Z
Hol| FA=E o] Qe E4EAL Sx4ml diethyl ether
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2 221171} Diethyl ether £2]|N-& 24 74} 3lo))
A oF ImLz 238 Z2A 1) o2& GC/MS vial
of &4 Aa 7IABlM @3] A=A 7))
150 uL diethyl ether 7}3led GC/MS-SIM o2 B
Agicl H& 3= 270449 79 OP0.3,NPO.1,
BEHP 0.1 ug/mL.9] 37, SIM H}A]2] A= OP 1.0, NP
0.5.BEHP 0.5 ng/mLjc}. =3t Ajge] 712 mej3)
73%8H4l= OP 10. NP 10, BEHP 1 ng/gic}.

2.5 a2k

Octylphenol, nonylphenol, bis (2-ethylhexyl) phthalate
o B F&3 ANF GOMS-SIM 4] o2 Yo
21 bis (2-ethylbutyl) phthalate ester W} 28283 3}.9]
52 wel vE A AAsH 44 res-
ponse factort= 5 ppm®] octylphenol, nonylphenol, bis
(2-ethylhexyl) phthalate 2] EF8N3} Z7)o] H7}A
7] bis (2-ethylbutyl) phthalate ester S ppm Jyigs B
A2 852 yolE vlwsle] AT (Table 3).
dutHes WrEFEdar FHU4z Aud
fluoranthene-d o, phenanthrene-d o, pyrene-d;2 ¥-°} A}
459 B o JYe HFe QM SHYLE
A% AFAPEA o] AN} o) F FHUA X%
$GES o) Trheln TP} ohe oJyo
o FollAjd= -2 phthalate ester#2 bis (2-ethylhexyl)
phthalates} &2} 21313 AAle] uj$- v]4&:3} bis (2-
ethylbutyl) phthalate ester& R EFE2 2 AR&-3lg
c}. Nonylphenol2] 7-¢- m/z 135¢)}4] 57]¢] <&
2927} oAl 57 ¥92) WAE HE Yahed
WYEFEAe] WA ulwsled 2] (el 28 A4t
3t 3 AYL 7R AP A-HA ) 1.0

Table 4. Multipoint recoveries of EDC from 10 ug/g stan-
dard solution by various concentration of internal standards

(Unit : %Recovery)

ISTD

Concen- 00125pg/g 0.125pg/g 125pg/g 125ug/g
tration

average

0):4 1416 13015 141£18 135415 135+16%
NP 2610 92+5 110+8 13012 1108
BEHP 90+7 85+6 8l1+6 89+7 86%7

*Recoveries calculated from the spiked 10 ug/g each EDC to 1.0 g
dried beef or pork by GC/MS.

*Values as means of 3 determinations + standard deviation.

“Values are not including 0.0125 ug/g of ISTD concentration.

g ol 10ug EDC 88437 00125,0.125,1.25,12.5
pg HNE-EFEEL spikingdt F 33] o]4} W&l 2
2 AP ¥ 2 HEgE A el sl AAbsted
Table 49\ ehjc}.

Conc. =
Areaof NP Wt. of ISTD (ng)
—Blank (ug) .
Area of ISTD  Response factor )
Dry weight of sample (g)
% B5g =

Aznteagto 2 HE AN FE(ug/)
spiking® A 29 %5 (ugfg)+spiking 3} & AR FE(ug/p)

(2)

3.d® 3 g

E =8olA #F3h= EDC B4l W3 dapas)
EY A1 22 B d7RE o de) ngs
I ekt 22 873 AlgelA= EDC B4e] 4 ppb
(parts per billion) == ppt (parts per trillion) 2 Zx) 8}
22 o]EE AEI) HAstd 2 o) & AR e
Aot B3] & AyolM dFstmal sk A
AMBE 48, A4, triglyceride, cholesterol, chole-
sterylester 59 lipid& =33t 9)7] wjFo| &3
EDC E4vMe ZAEsl7] siMe shdgt 32 B4
S5 E AA WA S AT ¥ 289 e
#Hazt AFAok g} Tsuda”? 52 34¢) 73t Flo-
risil Z¥] 7} hexane-g o]&-3}e] Wl A& Re] A A
sfgon, 2 ANz FAde) 7+8 aminopropyl 2
HE o183l FAA F welEal A ui-
glyceride, cholesterol, cholesterylester $~2- iso-hexane
oz AAAG ¥EE LA A F Agd A
FE 35lde 24 EDC 84 5 M2 ARA gx A
FE e 2708 Al d4H oz Pash=
tde]2 7344 (single ion monitering, SIM)2 AR
A 5 BAE A3 3582 Table 49 el
Wk SIMY 2] A2 o] 2Alel Al o 2 wis) Bl o) B
$eEe A ZFaAd)s whd Aegsinat sk op,
NP, ISTD, BEHP2] 2-2e]e] 7tei =7 Z7}Aj3)
o2 dTelME SIM HEA 2 R )8
1008 o] ¥ =g vehli, wiAe o 3
A AR oM E 200 AE 52 3teg Vepd
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A Al & % Octylphenol. Nonylphenol, Bis (2-ethylhexyl) phthalate 2] % A) &} 2

00AD790 1: SIR of 2 Channels Ei+
100 7117 206.00
2.18e6
1 RY
% miz 206
C T ¥ T T T T L) T L T T L} 1 ¥ T T Ll T L3 T T
00A0790 1: SIR of 2 Channels El+
100 6.236 6.860 135.10
2 N 1.92e6
“ miz 135 RT
6.997
5.659
0 Ll T T T T T T T T T T T T T i T L T T T
00AO790 2: SIR of 2 Channets EI+
100- 24.245 150.10
3 1.98e6
m/z 150 RT
% -
0- T T T T T T T T Y T ™ T T T T T T T T T T
00A0790 3: SIR of 1 Channel El+
19.108 149.00
1007 1.30e6
4 RT
% mz 148
T T T T T T T T T T T T T T T T T Tt
2.500 5.000 7.500 10.000 12.500 15.000 17.500 20.000 22.500 25.000 27.500

Fig. 1. Typical GC/MS-SIM chromatogram of each 5 ug/ml EDC mixture: 1 : octylphenol, 2 : nonylphenol. 3 : bis (2-

cthylhexyl) phthalate, 4 : bis (2-ethylbutyl) ester

00A0801 1: SIR of 2 Channels El+
3974 206 .00
1007 6.5065
%3 :Nz 206 RT
3514 9.630 10.714
Al T L} T T T L} 1 L] L} T T Ll T T T T T Ll T M
00A0801 1: SIR of 2 Channels El+
1007 2.913 :3510
3514 6. "o 2 ‘“;?.
%d3 -3.974 miz 135
T T ¥ Li 1 T L) T L T 1 T T L} T L] T T T L T
00A0801 2: SIR of 2 Channels El+
26.067 150.10
1 24 312
00 2.8608
E 3 RT
mz 1593 7,
AJ T T T Ll T L L) L} T T L} T A L4 T T T L] T LI
00A0801 3: SIR of 1 Channel Ei+
19235 148.00
1007) 3.13e6
o :Vz 149 "
] 21.721
o T T T T T T T ¥ T T T T T Y T T T T T T T™ n
2.500 5.000 7.500 10.000 12.500 15.000 17.500 20.000 22.500 25.000 27.500

Fig. 2. Typical GC/MS-SIM chromatogram for EDC in beef and pork samples; 1 : octylphenol, 2 : nonylphenol, 3 : bis (2-

ethylhexyl) phthalate, 4 : bis (2-ethylbutyl) phthalate ester.

924 3% 9 A =) Sppme] octylphenol, bis
(2-ethylbutyl)phthalate ester, bis (2-ethylhexyl) phthalate
2} nonylphenol £34M& SIM Hpfjo 2 zZtzrel M
15l 2lekzk(m/z) 206, 135, 150, 1490 A4] o1& Ao}
B2 Fig. 13} 3} Fig. 164 WFE A7} 7111,
6.23-7.00, 24 .24, 19.10 (Bl A 4709] B-2]7} o]
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Axd %8 1,2,3,4% 27 octylphenol. nonylph-
enol, bis (2-ethylhexyl) phthalate®} bis (2-ethylbutyl)
phthalate ester®] ¥-92j2 7}7}e) RZ BN sz
22 FAbsle] WY As4E 2= GO/MS-SIM =2
ntEa S B8 Helsldd AsE 22 AAFE
GC/MS-SIM #hl& o] g-3ted AlA AlZo] #3552



100 A%E

00A0811

1: SIR of 2 Channels Ei+

) 4016 208.00
I 1 171e5
] miz 208 RT
% 3558 | 786
: 9.725 10
__,-.—JJ\.__ ........ ._...,\‘.,,‘.____.A,,»%o
- Ll T T T T T ¥ LAGEEA S T T T T L Ll T L) T 1
0040811 1: SIR of 2 Channels El+
) 3555 135.10
3.005 5000 2 6.24e5
64027046 RT
% ) 9722 .77 miz 135
k] T LIS | ML T T T 1 T T M A T T L} T T T Ll
00ADS11 2: SIR of 2 Channels El+
) 24373 150.10
3 8.32e5
RY
% ™z 150 __,_J 28.508.27.099
T T T T L 1 T L) L} Ll T L Al L) Ll L3 T T T T
DOADS11 3: SIR of 1 Channel El+
\ . 19.337 149.00
mwz 149 3.04e6
; RT
%
1 T T T 1 T T T T L] T T ML E L L l— T T T T n
2.500 5.000 7.500 10.000 12.500 15,000 17.500 20.000 22.500 25,000 27.500

Fig. 3. GC/MS-SIM chromatogram from blank test of beef and pork samples; 1 : octylphenol, 2 : nonylphenol, 3 : bis (2-

ethylhexyl) phthalate, 4 : bis (2-ethylbutyl) phthalate ester.

#37] AR 127] AlgelM 42 AzvlEaP2 Fig
20|} Fig. 2014 Ae€ mvz gt 206, 135, 150, 149¢]]
Al 4709] 527} Ao e olEe HFF AL
ztz} 3.97, 6.33-6.97, 24 .31, 19.23 (B)g}. o] RE
Fig. 13} v mapd A& m/z 3t 2069014 $-¢2] 19
A= WEE Azle] "¢ S5tn YA miz el
ANy 7 HF5E Aep£0.1 @ A0 el
o webA Fig. 29] 397 2,39 AL 742 &
v] A Aol B3l ¢l nonylphencl#} bis (2-ethylhexyl) phth-
alateo]%l 1 4= R FEA <l bis (2-ethylbutyl) ph-
thalate esterdd & ¥<l¥ 4 2U%lT octylphenol®] 7
= AE9A gk B3] Fig 29 m/z 135914
nonylphenol®] 73$-= A4 5712 $-e)7) doj
=d| o]#-& Fig. 18] nonylphenol Z&w}e 133} ¢
WalA dXEE o 4= 31sio ©ERA nonylphenol st
e R A gl B o] dR 437 A 37]eM
AEINUTE AL goz A& AFs) Fe]
g8 A Helet AZget Fig. 32 Alae] AN}
A3 & o] Wyt vigbl Yol A% Zsrkeay
olt}. Fig. 3elA) m/ze] 206, HE-FA|ZE 7.11 ()M
w8t Bfelx YRR Yol OPE HEHA ot
oz wEalgt) Fig. 32 m/zd] 135, HF-BA|7}
6.40 ()= NP o), Fig. 3¢ m/zy] 150, o] 5-§A]3}

24.37 (32 BEHP Zigvulg 1% 0| 1, Fig. 32] m/zH]
149, HFFAIZE 1933 (32 WREFEA o]} 53]
BEHP2| 79+ 7 wle g7t wl¢ 27 ekt
2] 39 ofelivt UL SAEE ¢ 5 A
I Y AHFE st Aart gy shaA|
2 2g=A gotolstr v Advict 84} wletAdY
& WysloF & 2|n)di.

Table 29\ A octylphenol, nonylphenol, bis (2-ethyl-
hexyl) phthalate®] ®JFg§ A|7+2 Z+zt 7.11,(6.23-
7.00), 24.25°]¢]c}. Bis (2-ethylbutyl) phthalate ester&
HEEFER 3l Zhze] W RulA Aol &ael
7}e-A) 4= 22} 09975, 2.8141, 0.62402. OPs}
BEHPE: | Mo} 2h& Zh& ey NP& 1Mo &
e b ot oA e Zzte) Bl R SEY
71714 7§ ihg BAoz HMEY =8 dusl
£ 3] AR 3] AE2RE %] ISTD
23t 437] EDC B3] 3488 Table 4o epdo}.
OP2] 7% 0.125-12.5 pg/g WYX 130-135% 34
£ vehd ubd 00125 pg/gell M 14%2] w9 @
< ¥H4ig JePioh NPY) S 94 0.125-125
pg/g WY olA 92-130%2 34gE Jelyon
00125 pg/igoll M= 26%] =i & 348-E e}
W} BEHPE 0.0125-12.5ug/ge] A Welel] 24 90
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A A A& 3 Octylphenol, Nonylphenol, Bis (2-ethylhexyl) phthalate 2] $-A) ) 2 101

-89%2] $2 3482 el a=ls OP, NPE
0.125-12.5 ug/g®] =W A 2dAde] Efslx
0.0125ug/g &] W& FxoAe F23pg2 Qs
2 A3 A7) w4 oljickn A4Ed.

Z2v} BEHPS) 79+ A A =g 3
A 2 Fego] A 4AT g 7EE A 4y
of A v A W3 AAg Jd& 4 Uz A
¥t 125 ug/lg WRBEFEAY S oA OP, NP,
BEHP9} 3482 7}7} 135, 130, 89%%i}. OP, NP2]
7tz 30% ol4de} %o ex-g $uHis1, BEHPS 7
= 11%2] §9 238 it 28 ¢ 4+ AU
oL 2432 & 9 A AA& AXH NP}
BEHP:= v $£2 482 HFY 4 3o} OP
o] A9 35% olAe] He| 2 xg ksl 1 B4
&o] w$ A Jepled, olgdt o)f= oj4¥Al
o o3 ¥<& He|HA A lipid A A FA
o] <& BEHP9} WREZFEAQ bis (2-ethylbuthyl)
phthalate7} 4% 8-2¥%17] wF< OP, NP9 24

< ¥< W BEHPO 3482 ohh Wi dejal
A7z M. o] yhgE I H37) Hx) 3270
g3t 42 A7} Table 5]}

Table 5. Concentration (ug/g) of EDC in beef or pork sam-

ples (Unit : ug/g dry)
Sample No. NP opP BEHP
1 nd nd 235£005
2 nd nd 0.54+0.06
3 nd nd 0.97+0.02
4 nd nd 2.194+0.10
5 nd nd 0.631+0.03
6 nd nd 0.57£0.07
7 nd nd 0.36+0.04
8 nd nd 0.77+£0.03
9 0.241+0.02 nd 1.831+0.05
10 nd nd 1.91+0.06
11 nd nd 0.541+0.02
12 0.10£0.03 nd 0941£0.13
13 0.06+0.01 nd 1.20+0.27
14 tr nd 1.194+0.31
15 nd nd 0.53+0.03
16 nd nd 0.87+£0.07

Values as mean of 3 determinations + standard deviation
tr : trace
nd : not detected
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Table 5= 2lviel AFAle} Hebge ¥ 2y
of daelest Ao ARHAN UL 2 1689
#17] HA|327] A|gell @& nonylphenol, octylph-
enol, bis (2-ethylhexyl) phthalate 2] A7 3}o|c},
Table 59 ©)3ka OPS] A9t o} Al RAAE 2
23] 43k NP2 A% & 1639 A8 3 139
AlgelM EXFge] FEEUT 33 ARoME 2
=97} 0.06-0.24 ug/ge)gitt. BEHPS] A4+ w
€ AladdA AEEHGEd 4 036 pg/goll A
235pg/g2 HHH o2 NP 10w o] FEE U}
47184 el Fell FEHT Ux KFAM Wy
A Foll B2 F5 W3] NP9} BEHP7} 48 3
FHe AL & = U 0)71 & Page 500} A
& A37] o BEHP# (0.7 pg/p)s} wlwshd
AR B PFH ooz i B2 Zolg) Ala
ot

ZAgH o2 OP,NP, BEHPS] 4] Aafo] Yiu
ZE2A 2 bis (2-ethylbutyl) phthalate 2 o] 835} 7}
skt 27ke) 3ol ki AHol7} e Aste o
At B A=A Ue FA4E 97] SsiE NP,
OP2} BEHPE 27t ¥ F-Fo2 Felsid 7p7] o
HWEEFEA 77 98 e fvujel Rejgdse
AFgoRe o] uhabshd, Aok B0e) SAR RS
AeMe A F 4ol FHet g3 oe
3pg Fol B & 477} desdn Alald
A AR ololl W AT-F S F gl

4.d =

1. #|317] s 227]ell £¥E octylphenol, nonylphe-
nol, bis (2-ethylhexyl) phthalate & A3 F23}=]o)|
N o|gsiRke ol8sled EIHoe 229 F 2g
aminopropyl ZReIAl olsdALe 2 ¥el AAG F
GCMS-SIM g0 2 3082k Fshgon] 54
348 2473 OP, NP 7= 0.125-12.5 ug/gol
A AL B W, BEHPE 00125-12.5 pg/ge] W
2 =AM 2 AALE B

2. 0] WPYE Flol {EHE Sfel 442 A
2 Hi#u) APl 842 FE5+ nonylphenol 2 33
AL oFe] AlgolM 720, bis (2-ethylhexyl)
phthalate:= 0.36-2.35 ng/ge]l Z3tso] glglem o
U A= Akl vld Ha 22 ghoz @)



102 AEE

3. FY&-FollA] octylphenol2- A3 HA&=A] st
o}

4.3 f3HE &5 A =284 3
Fregel g 2ok PHATR 24 Q77 ase 2
of whg ®F FAHY AW 3 35 843
o W&k A77t 5 Al qA FE=ejor ¥
Aoz Azt

#Atel 2

2 479 Nag A3HE 24EY 24 B
A ek o8 7R AgRolg AlgHE 9
Macaulay Land Use Research Institute2] A.Smith 3}
AL ARHALE o & AFRdta, A g
FAFHA e A=Y,
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