BT BEEETHEE

il

Z [ BB ES ] www.angle.com.tw

RGLSEVIIZEEEHR. 1 - 87-98 2010
Ann. Rept. Food Drug Res. 1 : 87-98 2010

IKE B &R 215

ki ARR SIEK

hisetmatH

wW B

RHF R VAR 5 2R AD B T T H 30k (UPLC/MS/MS) 2 #7 7K & & = KBy 7% 94 % - 4R
BY N m R By PC B AL AR MR P ERAZ S A LRI B IE Colg W I8 R BRAE G HT [ IR
ABHE MR AAZAE 3 7 A ik 42 UPLC/MS/MS ) &2 Jt 3L By 7% 58 & o 8 2 5 i w25 ~ 50
Z.100 ppb= LIk Ey > T3 B FE 493.6~102.2% * 4 FA B A8.6~11.4% ; KIikZ
FRE %10 ppb © PAPTIE L X 5 ik #T3 1R T B R E & > A4thid » LAY E 414.5~494

ppb °

RASEER - TEB - RMEETSRBEL L  KER - BERTINE

i

Al

f%%ﬁ%ﬁ%CMHmo - HistEanE— -
TH(CoH,,) AT A IR A AB (7 (ortho) ~ [E{iZ(meta)
a7 (para) b - E A DUBBAL K B85 R - A H
St T BE B M R 4 e R BED o — BT S - EE
P i(CAS No. 84852-15-3) 5 %47 <7 FLAgY) .2 IR
aY) - ERTEEEREIR - WETR295~320°C ¢ 1]
BINE - GRARAER - Kt > EERERZ R
@ ; HHERE S -5 (4-n-NP, CAS No. 104-40-5)
EEB T RAESERA G - TERMm Lt
B70TEEREY) " 53k BRI g fERID%E -

s g
%24 NP

B— - TERAERES N

87
ARl REBESRE
BITE
T-E i (nonylphenol) fy T E M - BN

WA TP (endocrine disruptor) » 5 60% T 5
For P S A2 2 = B B £ A B: B 8 (nonylphenol
polyethoxylates, NPEO) » [EZ 5 FH iAVE A {E
R BB FUETE A HRRIRINRERE - 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 TEE IR AT IR i
FlefRe Al g - A B ISR 2 o B - #iksE
Bl e (0 TR - B —REM® - R#H
EEE -

19914 Soto 5 A\ W58 B - 5L iy 5 B 7L i
WA ERERRIMEE(L - TR ~ 25
PR 5 HHIELI RS IR B IX TR B 48/ N - SE R
REWIER 2 - ELREME R EL UG - M I =
B8 A FEIEE BB ES Wbt 5
(alkylphenol) * 75l /2 FHEBES R TR - IR
R ] E I P B HTE (vitellogenin) O %

TEMBEREZESE  RBEEFRGSE -
KFPAEMERGZHTER 2 GE  BEAHE
FEME - UK R B £ E IR EE S R K -
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CTY I EIRGE R H R RIS 2B — BT
{LEEYE® -

T Bl 2 et BUBMER - HEZEE
Ba o BTEH AR T ER 2 8B AER & (no
observable adverse effect level, NOAEL) Ry 15 mg/kg/
day"” - AHEFRBETHEBAEBEYREA - Huk
FE B RS 17.97 B E TR - RIS FE
R RN TR A= 57,5 ne/day - FHPER25
DA A ML B i A 5 5%3.6 ng/day + EIEEE
T-HEfp A B 5528.04 + 25.32 ng/day”” °

A TERmHERE - B2 BEEHE2005
L HE TR N HNPEORA TS BB % 2 i 2
PRER0.1%" » ITEAEBR2007FE5T " &
o FH YRR AR AR e, HAEET SRR
TETEHI(NP RNPEO)Z [R EIFEHEF50.1% (&)
DU T BRI 7K I i o2 1 A5 R HIJ g A 5 A L
¥EYE -

— i 53 BT T B B 7Y 07 A e RO T AT
Bl & o — i B8 51 A HH 8% (HPLC/DAD) !~ &5k
@ 8 (HPLC/FLU)'™™ '™ « B L2 4% 28 (HPLC/
ED)"” B iR 8 (HPLC/MS) 2~ SR AHNE 1
LG K BB TR 28 (GC/FID) ™ R B sl HH 2
(GC/MS)(B'ZQ)% .

AFeZ BRER DGR R KBRS HEHEZ
WHEE T SRR E RS R K E A T Em B &
B METTHEKE N EEERE  HE
Rt A B THREE 2% -

MEERTGE
—  iRBER

AWFFEFT T 2K B AR BE (R98FI H £ 10H
MEGILHMAES G LT ER - ingka
161 ~ oKMASH - BEE3 M - IEHA 0 R KBS BN Y)
3 HREF3 RS -

= feBREEA

1. AR

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

Riedel-deHaén”\ F](Seelze, Germany) * E.§#T-
FE [EI A7 B HE L (P Cy-n-NP, 99%)HH# H £
Cambridge Isotope Laboratories”\ &](Andover,
MA, US.A) °

2. %
Mg ~ IEC K K NEARE RBLCHR » &K R
ZEEFR - 19 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 T E, 6
mL, 1000 mg)H# H {E[E]Macherey-Nagel GmbH
& Co. (Diiren, Germany) ° 40 mLI§HHE (V&
BT R 2

= RKE

1. = RO AH T A B8R G B 8 (Acquity UPLC K
Xevo TQ MS) : ZE & Waters/\ 7] (Milford, MA,
U.S.A)E T © BERVEE A By Target Lynx{Z
GElD=Pay (4 -a0

2. B & (Shaker) : EEIERAF(FRILESM ©

3. BRI fEHE(Rotary evaperator) © FiEBiichiZy
H](Flawil, Switzerland)ZE if; °

4. LB (Centrifuge) @ Z£E(Beckman Coulter/y
H](Brea, CA, U.S.A)E T °

5. fEiEIE & %8 (Vortex mixer) : E[# Barnstead
International /A &](Dubuque, 1A, U.S.A)E i ©

BRI 2 SRS

1. [AIA7 32 N HE VAR -
H7Ce-n-NPIZH#E L (100 ug/mL, 1.2 mL)E A
100 mLAE S - LB R E A 2100
mL > fR%1.2 ug/mLZ IEEREVA TR »

2. BEUEYATR ¢
TR Y T FE B A5 ME 4010 mg » fERERRE » DA
ZIBVERRIEZ 2100 mL - FEHEREN0.125
mL - LA ERZE25 mL » RER0.5 ng/
mL » fEEEEMIERERE - A - fGiEE
I T B HE 0.1 ~1 mL » 43 H1E A 10
mLAEH - FINANEEEEER0.2 mL > DL
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TR EE T B W T R R SRR R

B ERIAR G5 » fIRE 550.005~0.05
ug/mL (& A EHE R F0.024 ug/mL) » i
TERFHEVATR -

h -~ TA

1. i A
A2 FE K 2 i s ] B BB AL ARRUTRES B
% o FA-18°Cre BRIT R R F -
2. ZEHY
FE TR U R iR e fS ¢ HEMEMTE » &
FAB BRI LVE o TR Ce-n-NPJRI (7 32
FEAEVRR0.2 mL > EFE3047 8 - IRINZAE25
mL - EEFEI058#% - I EERS mL > &
RIS EEREE OE - INA LSRG Z ECHA
W5 mL - EERI1078#% - FESE TN E
(ZBEE) » TR 40 C/KIR IR B E R 2 - DUIE
bl mLEfE - e b A - SR EIR
HA53HT -
3. WY FE @ AT R (Florisil cartridge)iF{b.
#Chromabond i B2 £/ H[F.(6 mL, 1000 mg)
FR130°CHEFEINZ 16/ NI 1% - B Rz e gs b
EHEZEZE R - DUIECKES mLy R B L it
[ BV - AL 23T - AR
T © PIERS @ 2, vIv)ATR40 mLAETTHE -
G ISR R A R R o R 40 C /KIS R
IBHEEE - LS mLIBER - fSPTFES:EE
% o BEEMIR - ETT TEEERERE LR -
4. EHE
(DF5TEE TR 2 22 ARl R TR e
BIRA10 L 43513 AUPLC/MS/MS » HH
BT TR R RS 22 e R T
Elp 2 & &EA (ppb) ©

(2 0.05 mL » & T 253 BRI T B E
HEJFE R 215 - BeB0~50 ng/mLT-
ZREHE LR INA R © K5 E A IR ME AR
HOYATR10 L » 53 HIE A AH G BT SR Rl
&R DURNFIUPLC R MSTEAESETT 34T
TEE M Im/z 1338 K NEREEE fim/z 112
Bt T~ 2 U6 s TR T EL B E 2 T2 SRR AR N

EEIER - KA b B EAEHE 5L AR ek
o R THIETE AR e h 2~
& (ppb) °

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

g b TR Z & & (ppb) =
m+mX2-A) XS5
M
n : ARHERL NN #R < y BiEE
m AR RN AR AR
A ZBERP 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 WatersZ\ &)
(Milford, MA, U.S.A)E & °
b. EFEIRE  407C -
c. BEIFHATE © (A) 0.05%F /KA (B)Z

i
DU S p R =T
Time (min) A (%) B (%)

0 50 50

5 95
4.2 5 95
43 50 50
5.5 50 50

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

(2)MSfsH:
a Bt i EEE T (AT
(ESI ) °

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

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) - (HHEEE 2 AT 8T m/z
133 ~ 147 R [FIRL 3R YRR o — AT
Tm/z 112

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

AR | EI e

BB #RigiE55 ¢ - fEHERMTE - BARER
BECE T - IR ZNEREEA 0.2 mL » 47
BN IR HE A R 2 B R 25 ~ 5052100 ppb.Z i
&g F-RNINEF=E® » FAREEEHE -
WRFTEEIT Z 53 M 554 » RS HPLC/MS/MS & &=
% - BRIRE LI » TR EEIER -

FEER BT AR
— ~ tmREXER]

N R 26 - SRk ER K AERE
L% LUK EHER R ER - #ORT
FUATHHIE 2 e S S K A &L - PUBZK feff:
%~ HRRRK&ESH IR - 3R - ¥
i R ) 41~ FUECHRIE ~ W SR 37 R ke
BV - B RACRD) 31 - HEF31F -

R—  TEMREMUSRAE ConNPATZ EE2H

= BEBZOW
L. i ik
THEE B — BELSEEEY ZIREY - LLGC/
MSoHT » B FE R E T E(m/z) 40~250 - 2
Em/z 107 ~ 121 ~ 135K 1492 B+ Fr R Ry
BEHD - HORIEEE T T E Y 2 2R 0 &
SHE IR K200 ppb @ HEIREBEHUE - 5
M)A JE ST HT ALY B oo AT 2 2
E% o DIHPLC/FLU /3L #T » (BB R
REEE - TERUE S - BB RN E R U i
B E o R Y EETTHERE 5 UPLC/MS/MSS>
Wz B B E =~ TR~ By
A [FIRFESE A - ORI SE#EER FHUPLC/MS/
MSEIT /K E R TR B e -
2. UPLC/MS/MST§ 2 #5

T T AU VA TR e L P C -n-NP P A HE iy
FAEST Z B FLRBURBHREST - Hor28
WFR— - BETERN 2 BT RBm/z 219 E
EHEFm/z 133 ~ EHBEFm/z 147 - EVEBE
T-HLE BT L RT7.5% » MRIZECE 2 8 i
HEOD s IR H AR B TSR N E RN 10% 0
FEERBRE RS R i 2 A R EE R £ 50% - [
(V1 A HE S NS (PNH,) s & RESE T Rym/z
225 EEBETm/z 112 EEEFTENE=
T-EL 7 K P Cy-n-NP A SAZHE s 87 B i 43 71
E51.70 min 522.09 min ©
PAHPLC/MS/MS /3 HTHE » Ry d =i bR
K EEE - RS EIFE RS INES B $2 B E K
K se2E EEREMERLL0.05%FE K © £
BYA TR R TS EAE » 2 B & KA E B R
Fosd - (RIR /K 2 & 2 B L SR T PR
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
BC4-n-NP 225 112 38 20
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B 4 Manylphenal
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

2.1 mmid. 1.7 pmEHTERE » FHRERERE
FERL R N L8N - AT S AENTE - HER
{(0.6 mL/min) * Ei&EEHAET 2 HEE

[E] i HE S MT IS (2756 min - BEE RS 04T
B o
3. HiRH

FORIEGETE T R 22 B S IR £ A S

ZIE - E IR T REAK B 2 S B B A
B WARZEHHRZE FHEREE 5 EE

HIREERIAT « £ SR EMERE S T
EMAHE - Nylont'E ~ E13 mmZJE
R EE P VA HH 253,87 ng/mL » [Elf£Nylon#s
B HAR47 mmZ R TR A HH R 88.68
ng/mL * GHP . PVDF#E T HE A H & 575
F519.2524.35 ng/mL * MHEPTFEN & 5 T
2w S AER 13 mmZPTFEM S
TERESEET ST -

B TEM AN RS IS

I ZEHL:
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&=~ TRMEZ0.22 ymiEEfR < ERENAH 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  SUINE TS ZE Y (pressurized
liquid extraction) /720" V4% o [AIRHA TR ZE
HUZEE (accelerated solvent extractor, ASE){RfA
FEARMHA AR - mEBREE - BAEIR
RIE - BIRFNEHE - A BREHE B
EME R FEREEZER - B RE AR
ASEfE(E% » T R{EHIEIE100 ppb © FERKH
ZE RS B R A B S B o ORI ST
FHEEERASEZEHY -

R (PPME Z It 2 BB B L~ iR
Tt B2 2 B B 0V e I P 25 2 31 T e
DEHRSRIIMAZKE2S mL > DIEGRAHE
10538 » BUH ZfES mL > DAAREWZETD mL
BTN - EEME FER2.4 ~ 107503
ppb * EEURDAERD S TEEEVE S R ERE -
PP E BB HE LVEG MEEH - MR EE
BE 2B R LE T ae sk BB E B mE
H o CER FH B S B S (VAT AR -
SEEE R - BB R R B 2 3k
J&@H [ 4 Oasis® HLBJEHT[F ~ Florisil @7 [
% o B EEEUE L E A Chromabond * B
WEEEERE TR » 43 51LA40 mLIEC KT : R
(9:1,8:2,7:3,5:5, vVIV)IEWIHHE » #5540
B VY - DLIECKE @ RERES @ 2, vIv)IETRZ I
RS  EIRES595.4% - D40 mLIEC
e A (8 : 2, vIv)IETRIE FsChromabond B
W MR 2 IR - TR = {E
6.9 & 3.4 ppb * FHIYEEEELLHFE HR130°C N
Bae/ - HR{ERER0.7 = 0.1 ppb ° Oasis
® HLB¥ B T[E &% - LZIE20 mLif
2 IRfE 2R LB mLAf#E - 5 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

~ TNEAHEAE Chromabond® RYEEEX B P EERE

2 FARERR

20 ppb * WA FEER F 20 B 1% 2 B SR Y e
SERGHTFRAE Ry T LG AT -

1T E 7 (5200 ng/mL "C,-n-NP)FEHE AT
NhnZEREEs g - (K200 ppbiRFE - 435
DA 2B ZE B R LA 2 1 26 B G #8865 g A7
L - fE R TEREHEE RS EE L
TAREAEVA R ~ ZEEUR R R LI 43 11 550,99 &
0.02 > 1.69 * 0.08}1.61 + 0.05 » BERigie
R EERE - RS ER 0 X
FERFE Z 3K E NIRRT RS - i)
&g BEH > BIE T REME FL NIk Sk B R
&= MZEES TR EEE A - S
KRR E & - KELTEMEEES T2
fRaE f -

4. BRHE S AR AR B

[ 7S Ry 7K R e 2 B (2 N IR D10 ~ 25
K50 ng/mLIFHEVA WY - P Z A HE TR N Hh
B 3RS S AR SR - HSE
B E (R () 50.9977 £+ 0.0034  BERTERE
BHET  EESRINETESO ng/mLUARNZ
TR B I RS LA RAT 2 AR IR AR -

5. s hnmEcEEs

fAZE o fa kg iES g 0 S BIRIN25 ~ 5052100
ppbZ BHES - B—IRINEE=E® » [
TEZ2 H B - IRFT L .2 5 BT 7 iR 1 (E
FfEUPLC/MS/MSE &% » S EIRFEN TR
93.6~102.2 % * B FARERE3.0~11.1% * Al
Fx= o ERAE LR B2 N TR
EME - Z2ERRERRIN2S ppb e, - B
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Sample 5 g

Added 100 pL 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

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

Peak area ratio

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

Bl » K Sk AR AR EE 2B SR MR
TR - HI{FZVRITER24.8 ppb - BE{ET

2.1 ppb » FHHELL(S/N ratio) ¥ R32.4 » DL
AEELL > 10 B2 AR Z R ER10
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K= KESPRMEEAR 2 BUTE
Recovery (%)"
Compound -
25 ppb 50 ppb 100 ppb
4-Nonylphenol 102.2 (0.5)° 99.5 (0.7) 100.2 (0.5)

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

xR0~ KEMRETTERCEEE

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

REIbmAES R EdbamEE3 1 mEE
IA] B ERAL - RAR 58 B E - KRUPLC/MS/
MSTE RSN TEMEREE  FEROEREATR - 15
K6 14ERIgH 20 E S B R21.6 K%
49.4 ppb ; RIKESTEE AR - B3 - 2R A
o 1 &R 14.5 ppb ; EREEENYI3M: - 20F
KigH - 145 HE532.6 ppb » BEAEE KR
H o 3k EMS T - 270K fgH - 4tb e E
F514.5~49.4 ppb » B Rk KB H149.4 ppb
TEM . % &R ERTERY

AR ERE SN RAERER L

Tsuda¥¥ A (1999) V43 #1 fEE L Vi his T
Flp & &Ry <20~110 ppb » 20004F 2 ffE i 2
JEfpHE " S{ffREE TE M &5 &R <2~19 ppb °
Datta® A (2002)""7" 5347 b 36 H A & fa 8 T
&g fiR TR & & 5119~1842 ppb -
Ferrara® A (2005)%F & K55 - FAF 5 Bk
WS R B TR S &5 5 5118~399
ppb%29.5~1431 ppb ° Lu¥ A (2007)"" 2 Fi# £
Bl & DU g % 55 (235.8 + 90.7 ppb) * HX
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BEREEE  BE
(A)
VBA221 23-Oct-2009
17:07:23
981023 STD_3 Sm (Mn, 2x3) F1
100+ 219.096 > 133.003 (4-nonylphenol)
1.75e5
Area
*
() B e e R T o o [T T T
1.00 2.00
981023 STD_3 Sm (Mn, 2x3) F1
100- 219.096 > 147.846 (4-nonylphenol)
| 1.80e4
1 Area
1
-
] a-?-l
|
! |
|
OJ-‘rVPﬂ—r*‘T—'r‘\*‘?-rﬁ-r%"‘l T
1.00 2.00

|981(]23 STD_3 Sm (Mn, 2x3)2: MRM of 1 Channel ES-
| 100 225.16 > 112.039 (C13-p-n-nonylphenol)
i ! 1.02e5
|

i Area
|

.

| |

| i

f &

]

| ]
: |

|

| - - i TIME |

IKEMKRIGRE R TER 2 2 E R ERAETERE

(B)

VBA221 26-Oct-2009
15:02:36
981023_sample_29-1 Sm (Mn, 2x3) F1
400 219.096 > 133,003 (4-nonylphenol)!
1.47e5:
Area|
=
I
1
|
0 ke
1.00 2.00 !
981023_sample_29-1 Sm (Mn, 2x3) F1
100 219,096 > 147,846 (4-nonylphenol)
1.40e4
Area
| |
LIS '
1
[}I A.-M\m_«u.m . »\_M.A:wa*
1. DG 2. 00 ;
981023_sample_29-1 Sm (Mn, 2x3) F2
100 225.16 > 112.039 (C13-p-n-nonylphenol)
| 1.19e5
4| Area|
|
!
i
|
O+ T T T Tt Time
1.00 2.00

¢ (A) BBAEAHR 50 ng/mL, (B) 1482 49.4 ppb
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TufiEfa(123.8 = 116.2 ppb) ° Basheer® A (2004)°"
A INEE T ZKELMTERBEE -
B IS Bk AEETTERBEES N
197.0 £ 13.1 > 103.1 & 36.0 ~ 46.6 = 11.4 > 64.8
+ 13.75260.5 + 10.4 ppb ° NemotoZ A\ “VH5%
st R R 240 EE R - BEER
9~800 ppb ° AMFFELE M IR =B Tsuda® AR
1999 52 20004 F &G AR E - s H A % 2 3
EEEE - ETrBEABEREKELTERE

B R T -

i

AW Z2 T LV UPLC/MS/MS 43 1T 7K iy R
EmREE B R EIGERN S
ohc EPMEERINEE R » FiEEEEE &
U R e M R R - AT ERET » R
FEPER]S ppbLA T o DA 2 T-Eefihan 5
frasnmEI - ECRE93.6~102.2% » 2 FARE]
F3.0~11.1% * i HE&ER10 ppb » LR
B2 R B E 1 - 7KEE SR i i 8 =
EREFR 3B R A4 B ER14.5~
49.4 ppb R T E/KE M TEB b5~ o
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Studies on the Analysis of 4-Nonylphenol in Seafood

MEI-HUA CHANG, WEI-LIANG YAN, YA-MIN KAO AND
DANIEL YANG-CHIH SHIH

Division of Research and Analysis

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



