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HRARERNEP D FTERREEZRE

BREZ BRI
[EaR s

W R

AT ERE AT A B4 F N EMEET T By M B AR ME | L 73 F &4 (Nicarbazin)#
FZLA AT~ B B2 )XY K 402 ppm ©

At E1RE89.02.2244 F £ F 7 89008985 5% A4 2 5 UR AR T ik AT HEA ~ FEN
B BEHEANREBHENBT S FOEXAREE T BBRMA T ER » &8
VAR TR Kb IS R R R 45 0 B AR B gR AL 0 AR AR 5 2ORAR B AT R T

R SEIARAR M B SRR -
A EAAFIZAAM AL H

(5

Mo [ 1% 471 35 BAR T Mo B B Fe A - HE IR

BB ) BB B AR B R0 0 BRI R ATH A BB Y X E0.2 ppm
MRRTFAF » SEHF1T.5% o P10 H A+ A 14575 % £0.30 ppm * FLH 2 55

RAHEFEL10% o 154 2 N P A 644 7%

MK -

R 2N

40% ; B 124F B B 5 ] B3 B B F R3S

Kk

A -

#0.22~1.10 ppm * SLHERIF » R R

R4 A48 A 2 A A 7

FALEER - T3 RE#E(nicarbazin) ~ #KW A - FEHEN - FEEARE - SWRAEE
#7:%(high performance liquid chromatography) ~ ;&8 /847 S B B 5L % (liquid
chromatography / tandem mass spectrometry)

Bl &
BYIHEEZER - HIEBRE KK

&R EMEERE KRG 2 EREE
B EEW - STERKAREYHLE S KREMH
RS MR Y 2 fifRE - SEREER ~ &
EFERE N —REEE 2T - ThRER
REEEY > B RE > HEEENHENE
Rl phenylureatf; ZHiAL - EEAEE Tk A5 [
TS SL 5 S 2B -
ThFREfE£%4,4-dinitrocarbanilide (DNC)

436-

Eil2-hydroxy-4,6-dimethyl -pyrimidine (HDP)
Z1 1855 Y (complex) » Highs Hikf
Differential- pulse polarography  fLfi%
RARHTEY SRR AEETEY SRR
FERE BT R IS 5k 9%  Differential-pulse
polarography Jz L3 » BUER » B2 #E
T EERMEDE RIS R E
B st WA B R R RE - 0 BREERE
15 OB AH T BT v 2 B BRI E R
o FEEIMEY o (TEbE R A4 89.2. 22 F
BFH890089855F /2 T B ah FHEN Y FHEENE
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el Hik- T REE 2 ) ORERES
ARG AT -

B S RER RS R -
THIERFELZBEGMENEZ T SEYEIR
I AR 5 7 BT T AR R
W VR Rt BREH TEPA R - BERI&E100 ~
200 ppm * {FEERASH? - AEHERBEEEN
St R ETTERRN AR - BE
HARSEHABT I RERBZHE  HE
HEPREREEC2ZHERR - DU
RIS AL 2 o HERE R RR -

MFETTE

—  REER

AFAE PR 2 i ig iR KB 9443 H 24
A EI TR B BEK  BF
T BT SR - B - AR
WA T EH TS BT E - HAdHR
100 ~ AR SH(EIE6M: ~ 3L - filio
fF BB D1 BERN RS E
WIS 114 ~ BE2{F) - He3t401F - ank— -

~ R MHREA

(—) a5t
ThREKS (nicarbazin) % 18 F 12 #E 1
(Sigma, U.S.A.) - HHfiE(BDH, England)
ZJE(LAB-SCAN, Thailand) ~ IFE L%
(LAB-SCAN, Thailand)¥JE¢FILCHR 5 —
FH LA HH i 1% (N N -dimethyl-formamide,
Merck, Germany)# FHGR# ; fig 4 &b
$4(70~230 mesh) (Merck, Biomedicals,
Germany)£x G HT#k -

(=) Ak
TR : fL1€0.22 um > Nylon# &
(ChromTech, U.S.A)) °

(EyF-32k
1. A& : 100 mL > 50 mL ~ 5 mL
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K— REMERERMHEREEBHEH
DR
il ERER
sl Al % o BE BE A
N Il HEPIE BT
JLEr HT iR 2 0 2 0 4
HHER LR 0 4 0 1 5
2Rl RN 2 1 2 1 6
FEFA 0 3 0 0 3
=120 2 0 2 0 4
= HERR 0 2 0 0 2
EAR 2 0 2 0 4
AR fEsHRR 2 3 2 1 8
=L 0 2 2 0 4
=R 10 15 12 3 40
(PYREX) °

2. 53 R=F 250 mL (PYREX) °

3. JEHE - 500 mL (PYREX) °

4, WIEEATER © W10 X 20 cm3f 3
EFE(PYREX)

= BRRHH

(—) =R AHE BT (High Performance Liquid

Chromatograph)-A#ft E1E :

1. VA B 5% A4 © Shimadzu LC- 10
ATVP Pump (Shimadzu Corporation,
Kyoto, Japan)

2. LM ES 1% 2 (Photodiode Array
Detector) : Shimadzu SPD- M 10 A
(Shimadzu Corporation, Kyoto, Japan)

3. % 4E : GASTORR GT- 103 (Lab-
Quatec Co., LTD., Japan)

4. J@HN7’& : Lichrospher 100 RP-18, 5 um,
1.d. 4 mm X 25 cm (E. Merck, Darmstadt,
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F. R. Germany)
5. 85785 © SISC 32 HsThf3.1 EHHE S
o AEELF] -
(=) WRAE T 7 R 0 E R R (LC/MIS/MS ) B4
1. Waters Micromass Quattro Premier ™ MS
System
2. @M  Cosmosil 5 C18-MS Waters,
5 wm, i.d. 2 mm X 150 mm (Nacalai
Tesque Inc., Kyoto, Japan)
() I BE ZE DRSS -
1 I EER(Blender) * M SRS
W - AUGR © WTI-168A » ROC -
2. 19E #(Homogenizer) : Nissei AM-3
(Nihonseiki Kaisha Ltd., Tokyo, Japan)
() 7% JEE 24 25 B (Rotary evaporator) A £
fifi
1. Biichi 461 Water bath
2. Biichi RE 121 Rotavapor
3.Biichi 168 Vacuum/ Distillation
Controller
4. Sibata Circulating Aspirator WJ-20
() g 1 E AL s L E A - N1E1.0 X 20
cm » NinEHBR AR Z BEEETER - N
HE R EALER10 g - EE L i A
BRI

CIREARZ AR
TGRS $ AR E AL AT 100 mg - F§

iR E  BENAERS - LIBERZEL00
mL - {ERIRAE R - B R L2 ISR -
AR -

h - BEMEARZHEH

() B AT EA
Z NG FE 7K DLS0 1 50 (viv)Z ELBITE
E1t% DLERRGE E - RS IE B2 EhFE S
R
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(=) E AR AT ER I E R
ZIEHEBET7KLL60 40 (v/v)Z HLBIE
Bk LA IEETE - BURRIE R EEE
i o

7 AR A

(—) ZEHY
IR EE Y] - DA E SR E % -
HUs#EAI10 g » fEHEMRE - BRIIEH
oo A ZBE50 mL - #8155
% > HhREE - FE DL ZAES0 mLIFE B
BE R - B LLZIE30 mLiE
& GORERIR SR IARLZ
FSEAFIZ IE 5275 mL » HEZ 105388 Ui
BOBRE - BABMERE - R40°CAKm
IR GE e, DL A EEES mL
fR% - HEEHEA -
(=) Fb

R 7S.(—). B L VA TR - 1 EATER
TR ERRZ 15 mLEEE S g AL
SRR - RER B T A R
R A T s i P DL = R A R
10 mL R TE R FRGE - RIREAE
MO EZ - FLAHEELS mLEA
EREREE - RAIPEERe mLE . - IR
TEIPERTE - 1240°C/KIA th R EfE E3~4
mL » DI B A TRIA R E A 2S mL
TR % - BEERR -

T SRS ERE

Fe e B A T R R HE VA 4520 WL > 433
EABEAREIT BT - 2B T T
AR » fob b T S 4 Y 150 e 2
27 5 TR e i 1)y S5 9 0 B 3 B
Ry FHRTIIEFERR i B T E
W22 & & (ppm) :

TR S & B (ppm) = CQV



HEA heFEA g RO R R R

C : R (B —) KSR/ 5 -~ e
& R (ug/mL) °

V iR L E A Z BB (mL)

M : S iiefe 2 EE(e) -

TR RO AT 2 R

LM HHES @ JR340 nm -

MEIMATR © R AT B AW -

FEFEFLE © 1.0 mL/min °

At 7 g AR 8 05%0.02 ppm e
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N\~ SRR AR AT & B E RE 15 (LC/MS/MS)

=]
e

A H TS R EURE 2 e R DA s RO R g A
FR I R AR ERD o Pl A5 e L LA B Py 15
Fm/z 137107 E 2 F g i R a2
FEE ELE - 5 S Y BE - FE B bR AR HE
SLAEE TR EEER - 25 % IR EE - BIRESE
FletaNEa ) RERERS -
BRI R I T BB B R E (e
() HERRRAH -
1. J@HT4 © Cosmosil 5C,,-MS Waters (2.0
X 150 mm)
2. #EhfH © CH,CN : H,0=60 : 40 (v/v)
3.0 30°C
4. it ¢ 0.2 mL/min
5. 7EA&E : 5uL
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(=) B R R
1 BT JR - EiREEE T L& BT (Negative
ion electrospray ionization, ESI-)
2. a2
(1) BHIEEEE : 25kV

Q) BETFIRIRRE : 80°C
(3) ERRSEER : 30V

(4) VATHRBORE © 150°C

(5) i fEREE - 40 eV

(6) FRALBEA RS TR @ 10027 H/ N

(7) WEIH AL AR © 5008 F1//)N
153

(8) fH AN =0 - % B S e R =
(Multiple Reaction Monitoring
model)

(9) fEHTEE T« REBET-Fom/z 301 - i
FRsm/z 13752107 -

FEREETER

- RERR

IR IT B e A B o4 N 25 T BhY) F 2
PEEAREYE o HERHLA BB IR(ER)
T REMEEE A E50.2 ppm® o fRIHHIE
o ROHFE ZFREEE « R400F g
HH 16 ETRER » 1540.0% » E74
EEHIE0.2 ppm » HEIENFF - NERKE
17.5% - FR10H#E A g I3 (30%) @ B =
0.03~0.30 ppm * HH1{F#E5#0.2 ppm » TS
10% 5 15EFHEAN PR HH71F46.7%) » -
#0.06~1.10 ppm » HA3FRHERT K2 3(F
80.2 ppm © NEFEERA0.0% 5 120F S E LA
H5H(41.7%) » 7824 £0.03~0.19 ppm * 55
FE 5 3 EHEN bR HH 114(33.3%) » 58
#0.03 ppm * FFEHE AIFE) o THAFTHH
ERiE ) RERE - S EHET20.22~1.10
ppm (A15R =) » E &R AHE A R 2 & —~
h e RSN i REREE -
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xR~ fEtEHE#H# R FEREE
Hy g HITEE R Eantas G P e ] NERE
(%) (ppm) (%)

#HEA 10 3 (30.0) 0.03~0.30 1(10.0)
HEA 15 7 (46.7) 0.06~1.10 6° (40.0)
EEHA 12 5(41.7) 0.03~0.19 0(0.0)
EE A 3 1(33.3) 0.03 0(0.0)

&t 40 16 (40.0) 0.03~1.10 7 (17.5)

a » BUFEITOM ~ SEALLAE ~ Biof: ~ IH10F ~ L1 - b - BRI F2fF - C - BREATF30 - BE3H: -

&K= AERBIRIEREREE

fmae | SRR | bR & B (ppm)
1 FrTRR HEA 0.30
2 T HERF 0.60
3 {ESERR HERT 0.30
4 = AR HEIF 1.10
5 e TR HEME 0.56
6 FEFR HERH 0.22
7 e HERF 0.55

S e e FekL &7 L 25 (AR /S~ ) e i
TR g A7 R B B A T RE (A B S~ )
SR E R RERE - SRmeaR
HTRRTT G RUE R8BI - AR EAE RN
s RALRRT S RUE MBS R M
EFESH - ARFERERBIT  ZRIRRA
GRUEFEOE » DFEREMFERH 5/
TFFERUELF BT - SRR SRS IR
2fF 3 WEIRRTT e RUE A0 TEERT &
RMEFROME - ARFERUEFEN 5 53R
fFEME FEBatAE+=) -

= BRI TFEEREFREZ LR
F BB N R (R EHEIA BT

TR BB F S REBEESTERR
EfEHE » £ (America) K IE A (Canada)
W4 ppm > I (Australia) 5z £ 75 B (New
Zealand) 0.5 ppm"" » H A& (Japan) @+ B
(European Union) "? K AE®50.2 ppm (155
) e

= 0 RUFEHBRER I FERRATRERL
LR

KIFASOFEHETTTHEREA  HEE ¥
NgER T REARE Z HHE - 10200 8a i 129

Nz f) > H80MI4FE I EER » B
EJUNR %ﬁéiﬁﬁﬁ%ﬁhéﬁiﬁfl’j%ﬁﬁ%
Eilll FERIIFEYE(MRL) (ppm)

e 4.00

JI[IEVN 4.00

BRI 0.50

i PE 0.50

HA 0.20

EXEE 0.20

HREE RE] 0.20

~440-
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B - J3FE% (Nicarbazin ) #Z#51.0 pg/mL
Z R BT E R

N RGBS BRE  S0FE

10
5
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T T
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B= - T&EHAGEEGH FEE
(Nicarbazin) Z EXURMEEMTEE

441-
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5
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T T
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“ ARG H T FEE
(Nicarbazin ) Z &XUEIEETE L

ZHERTR o i E%4.01~16.00 ppm » Hrh
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9.390
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—
0 5 10

minutes

s ANERHITSREGH YRR
(Nicarbazin ) Z &XUEIEETE L

S
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mihs

Similarity: 0.3343 Threshold:0.9389

260 260

AT ERBERmERED FTER

300

320

340

360 380 400

(Nicarbazin ) 2 Yt —HIgERE7I 4% H 25
PHNEIBEEFE

Similarity 0. Slivﬂ_ Threshold (1 gﬁ

mébs

nm 240 260 280 300 320 340 360 380 400

CAERHEAGERE FER
(Nicarbazin ) 2 Y& ZHIEEREZI 4 H &5
PN EIREEE

Elw

Sirnilaritye0.9344 Threshald:0 9330

mihs

nm-> 240 260 280 300 320 340 360 I 400

BA-TE&H#EEFGEERHEHDD FBE B
(Nicarbazin ) 2 Yt —HIgERE7I 14 H 25
PANEIREEFE

22 Fe
"""I 209878
100%
w W eb B e
i o]
|
L
| 22.6%
|
|
| 1
|
| O SRS | (S~ VRIS . ¥ S S

400 _ 400 _  EB0O 0 200 _1ge8

B~ 5 B4 (Nicarbazin) &2 55
TRAEENT R E LB E

B2AFiaHe s &5 hE5#15.01516.00 ppm"”
o OAFEFERHEAG R » 1R E S EE1.10
ppm ° A A E0.20 ppmZ5.5(% < T
KERE > 2EFEE - HEEHEERLE
A RBERE HEE & - BokE - IREBEFS
B8] Fe A R A e fH L A A AR BT HADIE
(FF HZ 2 ) B40008 53 (ug) / kghSE? -
HLBEON THAGTE » AIg A NSHZSR
IR 24 mg AR EHET i i i = i
1.1 ppm > (R HENERER" » A
IEEEENI20 ¢ A REBZEIER
132 ug * AN R ADIFY1/100 @ $UIEZE 2 ERE -

\ FHER IR RIBBH R E 1R

g gl RE M E AT Z i - B/
LR EREETERE - AT RReIsE Rk
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o i ; e 2
B | B |
| | f | | I :
| | B | |
o | B | !
Lp: ila!-' : |
3 j 1 100% | ‘ 100%
B | | B | |
] i | I
| | HB " | |\
1 \ |/ | | : i-/‘«
i ‘ 200 qu‘u‘ 6.00 800 0.00 i i 200 dbﬂ/ 600 8.00 000 |
™ it : ™) 5 |
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| (" I |
i | N :' |
1 } | 24.0% | | [l 23.1% :
1 il L] I :
| | B |
': AN ! o e — -
B+ - A& EAKREREY FBEE B+— T 68 &pmERE T FEH
(Nicarbazin) 2 SxURIEETEHE ( Nicarbazin ) Z =% AEE H7 58 B
EEME BiEETE
RA  KESOEE RUFEMERIERMASTER
K F F Uy ¥ ¥ & (ppm)
i H (%) 0.02 1.01 2.01 401  7.01 15.01
| f: | | | |
il & % & 1.00 2.00 3.00 500  8.00 16.00
% 80 30 10 (33.3) 6 3 1 0 0 0
A 94 22 8 (36.4) 8 0 0 0 0 0
ﬁ% 80' 25 11 (44.0) 7 0 0 1 1 2
i 94 18 8 (44.4) 7 1 0 0 0 0
%t 80 47 8 (17.0) 8 0 0 0 0 0
E 94? - - - - - - - -

AL 1. HEAREAT 7> 8OLE B LU AT - 94ERERLFTNT ~ L~ B~ 15 - 0 -
2. MRS HEE R -
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HiTHbiaieaEhs  SEREE - /EERD
HEA e e - REMEERIFREEL - B
BB AR ;B AR R ROER " E A
BN | HE32EZ3EAE I E 0 WK
[EIE 40 SR 1ESE 1 L FUE LLETEE - SRR
HERT S A e - L E R IR R EMER - AL
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[FEE40IR B 1EE 11 FURE LIS - ERE
KMt fs - M ERIAREE R R - B8
"R R B IR AIERT o R o S RRERT
fads  REEERERFERR  CB% T #ZH
RER G HRIERT ) R -
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Survey on Nicarbazin Residue in Chicken Meat and Offal

HWI-CHANG CHEN, SHOU-HSUN CHENG

Southern Region Laboratory

Abstract

Nicarbazin is widely used against coccidiosis in chicken farms but has been suspected to exert adverse
effects on human. The maximum residue limit of nicarbazin in chicken meat and offal was set at 0.2 ppm by the
Department of Health (DOH) in April 2005. Therefore, we conducted a survey on nicarbazin residues in chicken
meat and offal from food markets islandwide between March and April, 2005. A total of 40 samples were
collected and analyzed by the standard method promulgated by the DOH in 2000 using HPLC. The detection
limit is 0.02 ppm. We also used HPLC/tandem mass spectrometry to make further confirmation. The results
indicated that 17.5% of samples violated the regulation set by the DOH. Among them, one meat and six offal
samples were found containing nicarbazin residues higher than the limit of 0.2 ppm. One out of ten chicken
meat samples was detected with 0.30 ppm nicarbazin and six out of fifteen chicken offal samples with nicarbazin
residues ranging from 0.22 to 1.10 ppm, whereas twelve black-bone chicken meat samples and three black-
bone chicken offal samples were all in compliance with the regulation.Our survey denoted that the application of
nicarbazin in chicken farm should be monitored for food safety.

Key words: Nicarbazin, Chicken meat, Black-bone chicken meat, offal, HPLC, HPLC/tandem
mass spectrometry
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