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ki ARR SIEK

EREIREREERE

5 &

hisetmatH

W R

BT 58 VAR 5 2R ARG W B IR 3505 (UPLC/MS/MS) 5 # K & S b E B R Y& &
B e T R By PC R FAZ MR P FAZ MR A LA IR 48 0E TR i IS AB BRAE G AT B i
AL MR AAZHE 2 Tk e i 2 UPLC/MS/MSR] 2 £ KBy 3% 59 % o 8l 2 3178 w25 ~ 50

%100 ppbx L JK By -

IR R 593.6~102.2% » % RAFEAER.6~11.4% ; K ixZ i H

FRE %10 ppb © APTIE X 5 ik #T31FTTE K E & » A4tbied » AR Y E 414.5~494

ppb °

RASEER - TEE « RMEENSRBEL L  KER - BELKTINE

j[l[

Al

TEE TR C H,0 » HfsHE R aE— -
T-HE(CH,) AT AR IR A (7 (ortho) ~ [H{i(meta)
a7 (para) b - E A DUBBAT K B85 - A H
FEARE SR R o AR - RIS - TEB
P EH(CAS No. 84852-15-3) 5 %600 =7 BA#EY) 2R
&Y EREEERIR 0 B E295~3207C ¢ A
BIAE - SRERAR - Kig - EFERER LR
@5 HEHAE” T E )} (4-n-NP, CAS No. 104-40-5)
EEB T RAESERA G - TERM R Lt
F170FEEBEY) > 535k B SR B 7§l 0% -

s g
%24 NP

B— - TERAERES N

T-E W} (nonylphenol) By T3 iy » BN 5
WA T HEY) (endocrine disruptor) » 5 60% T 5
For P S A2 2 = B B £ F B B 8 (nonylphenol
polyethoxylates, NPEO) » [EZ 5 FH iAVE A {F
R BB FETE A - HRRIINREE - B
R R 2 BRI B BUOR 5 BUA R = AR R n
fig ( tris(nonylphenol)phosphite, TNPP ] VRN ¥
AR E R T AL 5 TEEY IR AT IR i i
FilefRe Al g - A B ISR 2 o B - #iksE
Bl e (I T ER - B —REM® - RH

EE -

19914 Soto S A\ W58 B - 5L f 5 B AL i
WA ERER RN - TR ~ 2 5ER
BEAR 5 HHIEL) RS IR B IN TR B 48/ N » SE R
REWER 2 - EFEME R EL OG0 - M 1 =)
B8 A AEE B E @AY Wb &
(alkylphenol) * 752 FEERSE R PR - R
R ] E I P B HTE (vitellogenin) O %

TEMEREZENE  RBEERRGSE -
KFPAEMREGZHTEM 2 GE » HEAHE
FEME - MUK R B £ ERHREE SR KEE
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EENLE /G R ]

Beah - AR A T RN B AV R B E T
eIV WER GO HERYIE 2B —EHEE
{LEEYE® -

TEE 2 2ge @t BURHER - HEBEE
Ba o BTEH AR TR 2 A B AUE R & (no
observable adverse effect level, NOAEL) Ry 15 mg/kg/
day"” - A\HEFEBE THBRIEBEYEA - Hruk
E B R 17.97 B E TR - ARSI FE
EE RN TR R A E 57,5 ng/day - FHPER25
DA B MEbE B i A 5 53.6 ug/day + EIEEE
T-HEfp A& 5528.04 + 25.32 ng/day”” ©

A TEMmHERE - B2 BEEHE2005
RS 0 BE T N EENPEOAVE R 5 2 S 2
PRER0.1%"? - {TEBE @B R20074EE5] &
an U R e A A e ST R S A
TEMERI(NPENPEO) Z R & R0.1% (&)
DU i B A 7K 728 (o i A R R 1 A i L
YEYE -

— i 53 BT = B R #Y 07 e RO T AT
Bl & o — ti B8 51 A HH 8% (HPLC/DAD) !~ &5k
B I8 (HPLC/FLU) ™™~ B (L2 H Hi 88 (HPLC/
ED)"” B iR 8 (HPLC/MS) "2~ SEAHNE H7
G K BB TR 28 (GC/FID) R B sl HH 2
(GC/MS)(B'ZQ)L%'% .

AWFeZ BRER DGR R KBRS HEHEZ
THEE T SRR E RS R K E A TR B &
B METTHEKELEEERE  FHE
Rt A B THREE 2% -

MEERTGE
—  iRBER

AWFFEFT M 2K AR BE (R98FI H £ 10H
MEGILMAES kG LA ER - isgka
161 ~ WokMASH ~ BEE3 M - A R iR BSEI YY)
3 HEF3FRRES -

= feBREEA

1. AR

F 5/} (nonylphenol, 4-NP; 94 %) H 1 &

Riedel-deHaén”\ F](Seelze, Germany) * H.&#T-
Ep A7 BADHE L (P Cy-n-NP, 99%) i H £ (]
Cambridge Isotope Laboratories/ 5](Andover,
MA, US.A) -

2. il
Mg ~ TEC K R NEARE RBLCHR - &K el
ZEEER - 9% H 2B Merck /A F](Darmstadt,
Germany) ° 0.22 umJE[&E(PTFE, 13 mm)#H
Chrom Tech (E-Chrom Tech Co., Taiwan) °
Chromabond R [ ££ G 1T [F. G I BUE R E, 6
mL, 1000 mg)i# 5 {#E Macherey-Nagel GmbH
& Co. (Diiren, Germany) ° 40 mLIHHE (V&
BT R

= RE

1. = RO AH G A R B B 8 (Acquity UPLC K
Xevo TQ MS) : ZEFE Waters/ 7] (Milford, MA,
U.S.A)ET © BRVEE A By Target Lynx iz
Gl =Pay 4/ -a0

2. EE & (Shaker) : EEIERAF(FRIL)ESM ©

3. BRI fEHE(Rotary evaperator) © FiEBiichiZy
F](Flawil, Switzerland) & i °

4. Bt ¥ (Centrifuge) @ FEEBeckman Coulter/y
H](Brea, CA, U.S.A.)E i °

5. EiEE & %8 (Vortex mixer) : S Barnstead
International 2\ &](Dubuque, 1A, U.S.A)E i ©

IREARZ AR

1. [AIA7 32 N HE VAR -
H7"Ce-n-NPIZH#E L (100 pg/mL, 1.2 mL)E A
100 mLAEM » PALIE AR E A ZE100
mL ¢ 1.2 ug/mL:Z R -

2. BEUEYAVR -

TR TR L5010 me » FEHEREE » DA
CIB VAR E A ZE 100 mL - FEHERAN0.125
mL - DLAEEARZE25 mL » RER0.5 g/
mL - SETEF R - (R - /SR
Y #E K 0.1~1 mL > 53 51E A 10
mLZAEH - S INANEEAEER0.2 mL > DL
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TR EE T B W T R R SRR R

ZEERWRGYIE  BRE50.005~0.05
ug/mL (& AR R 0.024 ug/mL) - i
TEREUEVATR -

h -~ TA

1. i A
A 2% FE K 2 i s Pl B BB AL RRUTRESE
% FA-18C e BRIT R R F -
2. ZHY
FETERE U R iR e 1S ¢ @ HEMERTE - B
FASBRHEE LV TR N Ce-n-NPJEI (7 32 A5
FEAEVRR0.2 mL > EFE3047 8 - IRINZAE25
mL - EEFEI058# % - I EERS mL o &
RIS EEREE LE » INALLZRERG Z EChE
5 mL > EE10578#% - FFESE > T
(ZBEE) » FR40°C/KIR IR B EZE 2 - DUIE
bl mLERE - b A - SR EIR
HA53HT -
3. Wy FE G AT R (Florisil cartridge)iF{b.
7 Chromabond i B2 £/ H[F.(6 mL, 1000 mg)
FR130°CHEFEINZ 1 6/NIE 1% - B ARz gy b
EHEZEZE R - DUIECKES mLy R B LR it
[ TR o EAMSH LR 2B - DUE
Ot © IEAS @ 2, vIv)IATR40 mLAETTHEE -
G SR R R RAE L R R 40°C KIS R
BHEEE - LS mLIBER - #SPTFESETE
% o ERR - ETT TEMEERND -
4. HEHE
(DF5TEE T LR 2 2 ARl R TR T e
10 L 43513 AUPLC/MS/MS » HH
AT TR RS2 A e T
Elp 2 & EA (ppb) ©
(2)HU#0.05 mL » & 253 B I T B E
B K G - BCEBEE0~50 ng/mLT-
ZIERERINAWE - 5T E SR AR
HOYATR10 L » 43 BE A RAH G BT 8B i Rl
#&rh > DURNFIUPLC e MSTEAEEETT 4347
TEE M m/z 1338 K NS R EE fhm/z 112
Bt T~ 2 U6 s TR T EL B E 2 T BE B N I

TEEEVER - #8054 B AR UE SR ik
B AR NI E AR b E R G
& (ppb) °

i (mL) 0.05 0.05 0.05 0.05
NPEE#EEH(mL) 0 0.002 0.005 0.01
ZJB(mL) 0.05 0.048 0.045 0.04
fERETE(mL) 01 01 01 0.1
NPEE(mgmL) 0 10 25 50

Tale Hh £ E i < & & (ppb) =
(n+mX2-A) X5
M
n  ARHERL IR #R 2 y BiEE
m AR AR
A @ ZBERIR P T A 2 & & (ppb)
M : IS E R (g)
5. UPLC/MS/MS M1
(DUPLCH 4
a. [EHTEHRE © Acquity UPLC® BEH C18 * 50
X 2.1 mmi.d. > 1.7 um ° S5 Waters/\ 5]
(Milford, MA, U.S.A)E i °
b. EFEIRE  407C -
c. BEIHEATE © (A) 0.05%F /KA » (B)Z

i
DU AR RR =T
Time (min) A (%) B (%)

0 50 50

5 95
4.2 5 95
43 50 50
55 50 50

d. ik : 0.6 mL/min °
e. TEAZE 1 10uL °

(2)MSf5H:
a Bt i EEME T (AT
(ESI ) ©

b. BAlEFERE : 20KV -
c. Cone voltage : 36 V °
d. Desolvation gas: Nitrogen 1000 L/hr °
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(A) (B)

C9H19 OOH

B= - TEE A) RE—EXHEREY B) 2#EERX

e. Desolvation temp: 600°C °

f. Source temp: 150°C °

g. Cone gas: Nitrogen 20 L/hr °

h. Acquisition: Multiple Reaction Monitoring
(MRM) » EHILEE 2 AT BT m/z
133 ~ 147 R [FIRL 3R YRS AR e o — ATl
Tm/z 112

i. Collision Gas: Argon, 3.5 X 10”° mBar °

AR | EI e

BB #%igiEx5 ¢ - fEHERTE - BEARER
BEOE T - IWINFEA ZENEREEA 0.2 mL » 47
BTN IR HE VA R 2 B R 25 ~ 5052100 ppb.Z i
&g §-RNINEE=E® » FAREEEHE -
WRFT ST Z 53 M 54 K8 HPLC/MS/MS TE &=
% - BRIMRE LI » SHEEEISER -

FEER BT AR
— ~ tmREXER]

R EER 2GR - SRk ER » K AERE
L% LUROKAEY)Z EHER R E - SO
FUATHHIE 2 e S S K A AL - DUBZK S eff:
%~ HRGR/AK&ESH - IR - IR ¥
i R W) 41~ FUECHRIE ~ W SCE) 37 R ks
BV - B RACRD) 31F - HEF314F -

R—  TEMREMUERAE ConNPATZ EE2H

-~ BEBZ O
L. ik
THEE B — ELSEEEY 2 IREY - LLGC/
MSoHT - B FE R R E T (m/z) 40~250 > 2
Em/z 107 ~ 121 ~ 135K 1492 B+ Fr R Ry
BEHD - HORIEEE T T E RS 2 2R 0 &E
PHEHIFRPR #7200 ppb - 5 EHE S BEUE -
M)A JE ST HT A AR B oo AT 2 2
E% o DIHPLC/FLU /3L #T - (BB RS
BEEE  TERUE S - GREE R T E R U i
BE o R Y EETTHERY 5 UPLC/MS/MSS>
W2 R R S ~ T E R - B oY
A [FIRFESE A - ORI ZE#EER FHUPLC/MS/
MSET/KE R TR R &2 -
2. UPLC/MS/MS{§ -2 H5

T B A HE VA TR e L C -n-NP P S A HE iy
FAEST Z B FLBURERREST - HoHr28
WFR— - BEIETEN 2 BT Bm/z 219 E
EHEFm/z 133 ~ EHBEFm/z 147 - EVEBE
T-HLE BT L RT7.5% » MRIZECE 2 8 i
HECD s IR H AR B TR NRE RN 10% 0
FHERBRE RS A 2 A S EIE R £ 50% [
(L Z A YE S NS (PNH,) s RESE T Bym/z
225 EEBETm/z 112 EEERTENE=
T-EL 7 K P Co-n-NP AR AZEHE (s B B ] 43 71l
E51.70 min 522.09 min ©

PAHPLC/MS/MSF3 i » Fefed i {b iR
K EERHE - RS EIFE RS TGS B $2 B E K
Kifse2E EEREMERLL0.05% R K © £
BYA TR R TS BAE » FE B & KA E B R
Fosd - RIE /K 3 & 2 B L SR T AR
AL (# FH Acquity UPLC® BEH C18 » 50 X

Compound Precursor ion (m/z) Product ion (m/z) Cone energy (V) Collision energy (eV)
219 133 36 26
4-NP
219 147 36 18
BCy-n-NP 225 112 38 20
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B 4 Marylphenal
100 J 1.70
1 44116 .54
1 T2177
% |
o LRRARE LARAN Al R MY RS LA RARLD LAy RALN RN MERR) LR
4 Momylphenol
100 169
B8 .05
12641

=

=

F1:MRM of 2 channels, ES-
219.096 = 133,003
3.830eH05

min
F1:mEM of 2 channels, ES-

210096 = 147 246
2.840eH00 4

min

F2:mREM af 1 channel, ES-
22516 112.039

100 ] C13-4n-nonylphenol 1.228e+005
1 I.om
1 10037 .26
1 52064
%
L E R R Kl A K] R L Rl Uil L] L K] L Al R R h R R Rl Ht A Rt R ARy
D20 040 0G0 O0B0 100 120 140 160 180 OO0 20 Z.40 ZAD 28D

BE= - TEMZELRERURTERAIIRERZBITERL

21 mmid. 1.7 pmfEHERE - HRETERE
FERL R AR 8] ATER S AEAT S - HLpiE
{(0.6 mL/min) * EFESEIMER 2 HFER
[ A S 53 BT B R {E7H6 min - BHEER = 97
HE o

3. B
TR AR 38 B 22 B IR T R B A S

ZIE - 5 RIE T RE K B 2 S B s
B WARZEBHHRZE FHEREE 5 EE

HIREERIAT « £ SR EMERE S T
EMAMHE - Nylont'E ~ E13 mmZJE
R VA H 253,87 ng/mL » [Alf£Nylon#s
B HAR47 mmZ R TR A H R R 88.68
ng/mL * GHP & PVDFME T HE A H & 577
F519.2524.35 ng/mL » MHEPTFEME & 5 T
HEp 2 v o B 13 mmZPTFEME
TERESEEST ST -

BT EM NGRS JISERIZE R0



RIS

&=~ TRMEZ0.22 ymiEfR 2 TRE A H 2

Material Size (mm) Amount (ng/mL)
13 3.87
Nylon
45 88.68
GHP 13 19.20
PVDF 13 4.35
PTFE 13 ND

ERAEBED > SN S ZE Y (pressurized
liquid extraction) /720" V4 o [AIRHA 2%
HUZEE (accelerated solvent extractor, ASE){RfA
FEARMHP AR - mEBREE  BAER
RIE - BIRFNEHE - A BRIEHE - 2
EME KR EZER - B RE AR
ASEfE(E% » T R{EHIEIE100 ppb © FERH
ZE RS B I S A B g 4 o ORI ST
AHEEERASEZEHY -

R (PPME Z T 2 BB HE L~ MR
Tt B2 2 B B 0V e B D 25 2 31 T e
DEHRSRIIMAZKE2S mL > DIERAHE
10578 - BUH 2155 mL > DLESRWZET mL
RAETT T - TR SER2.4 - 10.750.3
ppb * EEURDAER) S TR VE S R ERE -
PP B BB HE VE B ME VS H » MR e
BE 2B R LE T Re sk BB E B mE
H o BB EED S B S VAT 2R -
SEER - TEM R A 23 b
J& #7 [ 4 Oasis® HLBJEHT[F + Florisil @7 [
% o B EEEUE 7 A Chromabond * B4
WEEEERE TR » 43 H1Ll40 mLIEC KT @ R
(9:1,8:2,7:3,5:5, vV)IETIHHE » #5540
Y - DUECKE : (S : 2, vIv)IBTRZ T
RS R A  EIRES595.4% - D40 mLIEC
e A (8 : 2, vIv)IETRIE FsChromabond B
W MR BEZE A 2 IR - TR =B
6.9 & 3.4 ppb * FHEYEEEELLHUFE LR 130°C N
Bae/ - HR{ERER0.7 = 0.1 ppb ° Oasis
® HLB¥ B ETE L% - LZHE20 mLif
2 e 2R LB mLAf#E - T 5= E0

Recovery (%)

120.0
100.0

80.0
60.0
40.0
20.0

0.0

9/1 8/2 7/3 5/5

Hexane/Acetone

~ IR E Chromabond® RYEEEX B R AR

W

By 2 FARERR

20 ppb * WA FEER F 20 B 1% 2 B Y IR
SERGHTIFAE Ry T LG AT -

1T E 7 (5200 ng/mL "C,-n-NP)FEHE AT
NNz ees g H5200 ppblRfE - 5351
DA 2B ZE B R LA 2, 1 26 B #8098 55 g A
L - SR TEREHEE RN mEL
TAREHEVA R ~ ZEEUR R R LR 43 11 550,99 &
0.02 > 1.69 * 0.08}1.61 + 0.05 » B iG e
R EERE - EHEE R ER 0 X
FER A Z 31K E MR IR T FREE - i)
&t BE7H 7 BIE T REYE SRk Sk B R
&= MZEES T A RS TR - S
KRR E & - KELTEMEEES T2
FRANE . -

4. FRME S AR R B

i 7S Ry 7K S e 2 b i (2 N IR 010 ~ 25
K50 ng/mLIFHEVAY » P Z A HE TR N Hh
T 31 iE S HAEME R neh &R - HSE
B E R () 50.9977 £+ 0.0034  BERTERE
BHET  EESRINETESO ng/mLUARNZ
TR B I RS LA RAT 2 AR R AR -

R NIENGY

fRze F i EAREES g IR IN25 ~ 505100
ppbZ BRHEM - B—IRINE(E=EE » [
TEZe 5 KPR IT .2 3 i 5 k3 (E
FfEUPLC/MS/MSE &% » S EIREN TR
93.6~102.2 % * B FAFERE3.0~11.1% * Al
= BRI E B2 N TR
EME - Z2ERRERIRIN2S ppb e, » B
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Sample 5 g
Added 100 puL of I. S. (1200 ng/mL) and 25 mL of acetonitrile

Shaked for 10 min
Centrifuged at 2000 rpm for 5 min

Supernatant 5 mL
Added 5 mL of CH3CN saturated n-hexane

Shaked for 10 min
Centrifuged at 2000 rpm for 5 min

CH;CN layer

Evaporated to dryness at 40°C
Dissolved in 1 mL of n-hexane

Chromabond® florisil cartridge (6 mL, 1000 mg)
J Eluted with 40 mL of n-hexane : acetone (8 : 2, v/v)

Eluate

Evaporated to dryness at 40°C
Dissolved in 1 mL of CH3CN
Filtered through 0.22 pum PTFE filter

Filtrate

l

UPLC/MS/MS (with standard addition method)

B - kEREERZRETIERRE

60 [ y=0.0666x+ 1.7444
R?=0.9999

Peak area ratio

-30 -10 10 30 50
Spiked Conc. (ng/mL)

B7X ~ IKESIKRHREE AR IR NN AR
TR IR INEF524.8 ppb » BE{E S

2.1 ppb » FHHELL(S/N ratio) g 532.4 0 DA
AL > 10 B 2 AT Z R E 10

K= KESZFRMEREZ BIGE

Recovery (%)"
25 ppb® 50 ppb
4-Nonylphenol 102.2 (0.5)° 99.5 (0.7)

Compound
100 ppb

100.2 (0.5)

*Average of triplicate
*Spiked level
‘Number in parentheses represents coefficient of variation (%)

xR0~ KEMREFEERCEEE

Variety Sample no. Detected no. Residue (ppb)
Sea fish 16 2 21.6,49.4
Fresh water fish 5 0 -
Shellfish 3 1 14.5
Shrimp 4 0 -
Cephalopod 3 1 32.6
ppb

= hEKERPEEEBZRE

REAETRE S kEIb A TS 14mEE -
AT BN AL » AR B 7 548 - KEUPLC/MS/
MSTE &SI TEMEEE - FERNRTUFTR - 1§
KEL6MF - 14 RIgH - 2 E S 21,6 %
49.4 ppb ; WRIKFSHIARERH BB 2R
faH o 1 E R 14.5 ppb 5 TEEENY3(: - 244
K - 1R HE532.6 ppb ; BIHAT AR
H e SEET31RKE S 2700 R - 4 E
F514.5~49.4 ppb - [E-E Rk tmighs Hi49.4 ppb
T-E W2 28 R ERETIERE -

AR ERE SN RAERER L

Tsuda¥¥ A (1999) V43 f1 fEE L Vg 1
By &8 R <20~110 ppb » 20004 4 ffE b H
YRR HE " S{ffREE TEM & &R <2~19 ppb ©
Datta® A (2002)""7 5347 b 36 H A & fa 8 T
&g fiR TR & E119~1842 ppb -
Ferrara® A (2005)* F & 55 - FAF 5 Bk
WS R B TR & &5 7 5118~399
ppbJ29.5~1431 ppb ° LuE A(2007)"".Z 52 1+
E iR, & DU B A7 =1(235.8 £ 90.7 ppb) » HX
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(A) (B)

VBA221 23-Oct- 2009 VBA221 26-Oct-2009

17:07:23 15:02:36

981023 STD_3 Sm (Mn, 2x3) F11981023_sample_29-1 Sm (Mn, 2x3) F1

100+ 219.096 > 133.003 (4-nonylphenol) 100+ 219.096 > 133,003 (4-nonylphenol)!
1.75e5 1.47e5

Area 1 Area|

® s :

i

] i

[ e e e e e e ] 0 S \m. N_M?w‘:.:_'\_ !

1.00 2.00 1.00 2 00 !

981023 STD_3 Sm (Mn, 2x3) F11981023_sample_29-1 Sm (Mn, 2x3) F1i

100- 219.096 > 147.846 (4-nonylphenol)l 4 219,096 > 147,846 (4-nonylphenol)
| 1.80e4 1.40e4
Area Areal
1 |
| i
| i |
| ;&’-! L - i
! |
' |
| .
OJI" . p) —— oo ! GI MM\NMAA.\A- f.m cat WMWWM‘

1.00 2,00 1. DU 2. 00 ;
|981023 STD_3 Sm (Mn, 2x3)2: MRM of 1 Channel ES- |981023_sample_29-1 Sm (Mn, 2x3) F2
! 100 225.16 > 112.039 (C13-p-n- nonylphenol) 100 225.16 > 112.039 (C13-p-n-nonylphenol)
i ! 1.02e5 | 1.19e5
i { Area 4| Area
| | l 1
. |

=i =
| | 1
i 1 i
booe e PO TiME | Qe Ay Time
- ~1.00 200 100 2.00

Bt KEZKRGEGHTERZ ZEREEARBTEEE A) #Z245/87% 50 ng/mL, (B) 188 49.4 ppb
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TufiEf4(123.8 = 116.2 ppb) ° BasheerS A (2004)°"
HEFMEEG 2 KELTERRYEE B/
B S SRR AR SRR B E SR
197.0 £+ 13.1 > 103.1 = 36.0 * 46.6 = 11.4 - 64.8
+ 13.75260.5 + 10.4 ppb ° NemotoZ A\ “VH5%
st AmEE a4 T ER - BEER
9~800 ppb ° AMfFFELE M IR &= B Tsuda™ AR
1999 520004 F &G FAHE - B H A B R 23
EEEE - ETRBEAHEREZKELTERE

HEEETE -

i

AW Z2 T LV UPLC/MS/MS 43 HT 7K fi Hh =
EmRE R FRHEIMZERN A E
ohc EPMEERINEE R » FEEEEE &
U R e M R R - AT ERET R
FEPEE]S ppbLA T o DA 2 T-Eefihan 5
rasnEI o ECEE93.6~102.2% » %2 FARE]
F3.0~11.1% * i HE&ER10 ppb » LR
BT R B E M - 7KEE TR i i 8y &
EREFR 3B P A4 B ER14.5~
49.4 ppb R T E/KE M2 TEB b5 o
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Studies on the Analysis of 4-Nonylphenol in Seafood
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ABSTRACT

In this study, the residual 4-nonylphenol in seafood samples was analyzed by ultra performance liquid
chromatography with tandem mass spectrometer (UPLC/MS/MS). Approximately 5 g sample was added to "C6
isotope labeled n-nonylphenol as an internal standard, and then 4-nonylphenol was extracted with acetonitrile,
partitioned with n-hexane saturated with acetonitrile, cleaned up with Florisil cartridge and quantified by
UPLC/MS/MS with standard addition method. The average recoveries of 4-nonylphenol at the spike levels of
25, 50 and 100 ppb ranged 93.6~102.2%. The coefficients of variance were 8.6~11.4%. The detection limit
of 4-nonylphenol was 10 ppb. Thirty-one seafood samples were analyzed by this method. Four samples were

detected with residues of 4-nonylphenol ranging between 14.5 and 49.4 ppb.

Key words: 4-nonylphenol, UPLC/MS/MS, seafood, standard addition method



