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REEMPFHTERRESEHNE

RAE A
S REAS,
W R

R EANOSHE2EAA MASH MBS LT IHAAR T F I T ERA - N & F ARG
PIARBY 400 » ARIZATBUREHT & 5 892 A 22 B 45 £ F 55 890089853 245 2 1oy HL AR & AT ik o 4T 75
TR T o BIA TR &85 0 R ORI R IR AR R L4 0 B AR R 4E S A
FAL o RABEA A SRR B RSN E 0 EORAAE N B SRR - AR Rk FAM L E
A iB 7% BAIZYE0.2 ppm > AT RIF 0 RAKFE10.0% © F 104 H: 9 F A 34F 5% % 8 301,08 ~ 5.60
ppm * SLHE R 0 R FE30.0% 5 1045 FH A P A 1458 20.87 ppm » S E TG R FE
10.0% : 5 SNOMERE M A 102 W 3 55 AT o R E L RANO5F8 9 R A A7 # M A2 & o

RAEEER | ThFEHE - 4509 ~ BP9 - BN - SEHA - SWRMERTE

i

Al

Y HEZER  HUEBEREE RS ZE
7 EMEERE R R R ZERMEINERR - 8
R R B 82 2 R 2 S R L R EE Y [
ERERTE - SRR A TERE R —RIEES
ZRA)Y -

B ST RER R — AR PTEE  REEE
Y 2EFEERE - EEERENEEZE Bphenylurea
e S WRAL - BB B Y 5 R L RS L T 5 R
JE? - RITEE R R EGI4ESHAH NS V&8
I EHAR NI BE P HR A 5 O BEPTEH PRI HE AT
B FR%E BRaESE FEVI R - 8 FH &100~200 ppm - %
FEHISH o J5RERE{%4,4-dinitrocarbanilide (DNC)
Hi12-hydroxy-4,6-dimethylpyrimidine (HDP) 21 : 185
&%) (complex ) ¥ » HAsks /57 Differential-pulse
polarography ~ FL1i: « EAHRHTEY - EXCRIH =T
EY SRR AT B E R L% o DADifferential-
pulse polarography J Fhtt it - B AR » =2
R FEEE - FAEEITE R R E - 2
A - BEEIE N EETINE Y R E - S BREE
e mRORAE AT R FOE R A E T 0
BMIRED - RBTE e A B IOFE2H22HE B AT
558900898555 /A5 T B i ENY) FH LTS e ke T k-
ThRERE 2 Mk, VIRER A S RO AR AT

KETBRREARFAFEE LT ETE " HEA S
W T REMBREEZHE - R40fFmiet - iR
HSE PO LI R S R o 1 & f il i s o A - B
T TEELITS5%  BRISTFEFHHTERSE
gt se A - LT RERZ BB ES

Enide=
A /=

TRARE AT SR
G IR BRAS RFHEA SARE i - TLRLE R
BH o iRt R AE M - DIERFEEEL L 2 i
RE R MERR -

MEERTGE
—  REERIR

A E P 2 B AR5 2 H B4 H BB H
FefE T BT O BT BRI AR G
o EARER  FAEAR > AT AR o &
AR ~ PR - (ESERS - SRR R IR SRR T
Wi hotE T - Hrh ey ~ SRR (RRRAT ~ B
b)) REH#ARIBARES 100 HET400F

() -
=B MH KRR
g

J5REFS (nicarbazin) ¥ IREEMES (Sigma,
U.S.A.) - HE% (BDH, England) - Zfi& (LAB-
SCAN, Thailand) ~ IECUHE (LAB-SCAN, Thai-
land ) Kt k88 (70~230 mesh) (Merck,
Germany ) JERHEMTHR o = BB A H BRI
(Merck, Germany ) F¥FHERZER -

[y g =
JEME © FL720.22 um > Nylon#1& (ChromTech,
US.A.)

EEE
1. A& : 100 mL » 50 mL » 5 mL (Pyrex )
2. 53R sF © 250 mL (Pyrex )
3. JEFENE : 500 mL (Pyrex)
4. WIBREHTERE © NE1.0 x FE20 cm  (Pyrex)
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E A EEAHE TR (high performance liquid chro-
matograph ) RAf
1. VAL 26 24K © Shimadzu LC-10 ATVP pump
( Shimadzu, Japan )
2T HAS [ kg H 8 (photodiode array detec-
tor) : Shimadzu SPD-M 10 A ( Shimadzu,
Japan)
3. MiEEEE : GASTORR GT-103 (Lab-Quatec,
Japan )
4. J@HTE : Lichrospher 100 RP-18 » #7{%5 um * A
%4 mm x ££25 cm (Merck, Germany )
5. F0ds + SISC 327133 1 IR 2 - FHEEL
7
CNEAERE AT R E A% (LC/MS/MS) -
1. Waters Micromass Quattro Premier’™ MS System
2. @M : Cosmosil 5 C18-MS Waters * f7{€35
um * A2 mm x £E150 mm (Nacalai Tesque,
Japan) -
s ZEIGRR

1. ###EI9E SR (blender) : #ESEMIEZTERE -

AI5% © WTI-168A * ROC -
2. Y8 1% (homogenizer) : Nissei AM-3 (Nihons-
eiki Kaisha, Japan) °
()RR B 2E E (rotary evaporator ) SRR
1. Buchi 461 Water Bath
2. Buchi RE 121 Rotavapor
3. Buchi 168 Vacuum/Distillation Controller
4. Sibata Circulating Aspirator WJ-20
(w1t E L LB - R0 x £E20 cm » T
i A B T AR B R AT AL - PUSE TSI R R AL
10 g » TEEHRE Bl FRAHBEA -

F BERRZ AR
5 REREEIREEELKI100 mg - IEHERTE - &

REEMT - DLABESRZE100 mL » {EREHERT
E AR LA ST 20.2~4.0 ug/mL - HEPEFREUEVAWR -

il

-
/N

+t

 BEMEAR AS

(e AT
ZHEELILBEFK L5050 (viv) ZELBE S DL
JEEEIE - BUSTRIE B EFHIETTR -

(CEEAHE T R R
ZIBHFEEE T /K60 1 40 (viv) Z HERES %L
TEHEETE - EURRIE R EEE TR -

iR RS

(2R
Ui BB Ay - DUB RS E 289 E 1% - B EE£I10
g KGR E - BERGE#ET - J1AZH550 mL
BHYE 19 5% o MREE - BEFEDLLES
mL[FEBEEEE =R - B ELLAIE30 mLiE k&
& GOHERR R AL Z BB R
IECBE75 mL » IERZ 1078 - WWEEZEE @ AR
FERL T - R40°C/ARIB IR I ME E52 » DL HIE(
g RZ s mLyA % - (b -

=gk
S LB LA - A TER R
15 mLEYEE . gl S LS EAE N - R L
& "R R A WO TR R LA EAR
FERAZ 10 mL4y R & e A i YEiRE AE
R FLHRGEE 2 o EHLAFEE LS mLiE AEFERIE -
A6 mLEE - e RIREE 2 hERTE - A
40°C 7K IE HRR BRI M 22 3~4 mL » DU BN VA TR IS
RS TE A 2S5 mL > FRUEIESEIE R o HHERK -

- SRS ER 3

Z2A%E

ATt S IR B R ATHE IR 2520 wl - D BIE A=K

WA TR - STV GRASE T RAHENT - SRl
BIEL AR YA VIR T 15 DR e o i B R P R ol — e g Feb 1 e 1
a R R LE B 2 - PR N SR R R e i
JiREMZEE (ppm) ¢

XV
M

sy RERE AR (ppm) =<
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YR iR R A I SE . (Ann. Rept. BFDA )

Vs R AT L E A Z B (mL)
C: HE B RERE T RESZBE
(ug/mL)
M : Bl iriaie s EeE (g)
R R A R AT E R
KRR T A R340 nm
TEENAEVA Y AR PR B VA TR
FEENAHFE ¢ 1.0 mL/min
SXUEEET R ELE (LC/MS/IMS)
=

W T R EERE 22 i DA s R0 A g A R e i 5
RIERY o PhBSvE S B B P 158 T m/z 137 R 1071
RIS R RIS L A HLER . E e RS R EE T
S PR R ARSI UE L AR LR - FE25 %6 iR A i
N AR R i & H T RER RS -

TR RCTRAE R AT BB I s A e

(HERE R -
1. [BHT%& : Cosmosil 5C18-MS Waters (2.0 X 150
mm )

2. B EIH - IR CERPTIREL 2 AR

3. U8 30C

4. i3 1 0.2 mL/min

5.7 EARE 1 5ul

(VB R

1. Bt - BB (L EBET (negative ion elec-

trospray ionization, ESI")

2. a2

(DEAHEERE : 25kV
(2)BfEF IR 80°C
(DAERRSEFEE : 30 V
(OABIFESCRE © 150°C
(5)

(6)

N

4

fifERE R - 40 eV
BRELSE N AR UUE © 1008FH/NEE
(DIABIEBCZ FRBTHE © 5008/ NFF
3 (EEIER - ZE R EENEEL (multiple reaction
monitoring mode )
ERHIEE T« RHET Rom/z 301 » TBET Rym/z 137
107

L e E
— RERER

IR TR AEB9S 6 A21 A% T BhY) Fgehe
REE | FERINLA B B IR (B RRER
S EMATE0.2 ppmPA T o MRILIEHE - OSEEFE 7 A S
F o RAofF e tE S E o H T RER 0 4515.0% -
Hrh4fbE EHEE0.2 ppm o EEETRE > TEKE
10.0% © A 10FFHEAI g2 i =R 540.0% (Rathaf: - H
FH3{EEE0.2 ppm ) ¢ 52 £0.02~5.60 ppm *© NEFE
#30.0% ; 100 S EHEAN 2 HER20.0% (2 -
Hrp 1 fFiE3#0.2 ppm) - 588 50.03~0.87 ppm * T E
T%3#10.0% 5 102FR8 A 10 ZEA 2 i it Rig H T
B - FFERE (FEZ) - HAFENFREREER

®RZ -~ AEMEHERSRIERE T ERIET

g e~ TEH
- ik R SR
*ER%%%E/DJ” #F%& (%> (ppm) ﬁié’iﬁl

(%)
HEA 10 0(0.0) E RG] 0 (0.0)
AR 10 4400)  0.02~5.60  3(30.0)
EE#HA 10 22000 003~087 1(10.0)
1EA 10 0(0.0) ER G 0(0.0)
et 40 6(15.0) AfmHi~5.60 4(10.0)

R AT o AT (20— ~ @ =) Hig—R50)s
FEREES TR AR dhR (0@ =) - K
fETREESE  FOc T mEBEY R Ha (0
09 ) e s S A T AT eR I Rl R B R (ANE T
) REREEE R RERE S 25 E20.87~5.60
ppm - Erofhteitte s Bem (0R=) - &

20

8.665

104

nv

0....5 10.

Time (min)

Bl— » T+ EREEER pgmLz SRORIERETERE
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BT RO R SR A

20

154

101

mnv
8.685

O T T T T é T T T T 110 T
Time (min)

B— - #AtiaiS et HFERZSRUREEBERE

1800000
1600000 |-
1400000 |-
1200000 |-
1000000 |-
800000 |-
600000
400000
200000

0

Peak area

y =406895x + 22894
R =0.9997

0 05 1 15 2 25 3 35 4 45

Conc. (ng/mL)
B= - USHREBES T+ B R LEdhiR

RerfibBgns i - EMRFFEREGBI - TRERE
PFELE ; SRR O RUEFBBME - IMFERUEFEI
5 RERA T A RUE B - HerfrixErtinie &
G (k- Bt -

i [ W Thrwpiedd ] S8

i
—gaxn
.
—_— y,
\
¢
i T o 3 i X ) k. = L

B~ AT tmRg e D FERZ X MR IR &
DI E R E L

100] 422
MRM of 2 Channels ES- 301 > 137
2017, )
Area 6.16x10°
o |
K 100%
o T T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00
1001 4.23
447 MRM of 2 Channels ES- 301 > 107
Area 1.39x10°
% -
22.2%
T T T AL T 1 Time
0.00 2.00 4.00 6.00 8.00 10.00 12.00

B - hFERZESHREET SR E R ETE

100] 422
MRM of 2 Channels ES- 301 > 137
3167
Area 8.99x10°
% 4
100%
0 T T T T T T 1
0.00 2.00 4.00 6.00 8.00 10.00 12.00
1001 4.26
651 MRM of 2 Channels ES- 301 > 107
Area 1.90x10°
% -
20.6%
T T T T T T 1 Time
0.00 2.00 4.00 6.00 8.00 10.00 12.00

BN~ TRt D FERZSMREEN SME
FEETE
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YRR RFAEHEHR (Ann. Rept. BFDA)

&= FatdieiEREREE

= fEMESRHAERXRTERSRETT

e HHBRAE T & (ppm) +ERBEBIRERAER D TIER
EE R e 0.87 @R B FOHERS THSHEEY
£ E R 1.08 T 2 0
HEHF SRR 4.65 JbEbHE TR 4 0
HEHF =R 5.60 T 4 0
EEd 4 0
- BRI EAETRERIEE L LhE ﬁmm:ﬁ¢% ) 0
SEERERE T FEE SR A BT R L 2 0
e o EFORANE A4 ppm o BN PE 0.5 - | X
ppm'"Y - HARY ~ B R I O HTE0.2 ppm (403 =
) WOk - A 2 0
=80 - URBFEHIGEFFERBEEE N 3 1
AE 2 LEE B 2 0
7 SR 1A 8 O 4 B2 SE 1T i iy B v 7 - LIS M I 5 FEHE AR 2 0
YRR o SRS R T A - B R T P AT 0 5
1021 » H g A 8E 294 » Rimi280 » 9480954F .
FERIFE RS R - BRI T RE R LR R S B PR 3 0
B  LEHBESOEEE RS T RO REE AT 1 0
15.01~16.00 ppm » 94 Jx 9S-I - HEABRAERIGH Lz ) 0
WA EE R HEE1ERERE > L3805 g
1.10525.60 ppm (WI3=/N) - HELATHIZEA T RE TESEER 2 0
TR Y EERIY) - pgen s )

B EbEEHE

ThREEEEEEE > HEEEIEH SRR
BR A4 ROERE B2 E B BUKE o KBS B R
il fe 5 2B A 2 B - HADHE (FHZ 2R
&) 4005 (ug)/kefEE - FHDIBEE60L THIAGT
o IS ASHLEWMINER24 mg ARG ZHATE
HESR & 5.6 ppm - HEFHATERAZHAT - R HEK
afamE " (RASERERHER) 120 ¢ AT RE

K& RIUE F120 g X 5.60 ppm = 672 ug * MR EADI
F91/30 » B2 2 RERE - iR B R B4 Ryt o IR P 258
AT T A S YIS TRE  RERE G E DU
iy
F ~ EARFIRRE 2 BB RS 18

Rt B s R EAHUE N b B ARuh T R DU B

L RS 3

G- - A
CUNN N G A T
EC I o o A N
B+ - FHEmEEIREZ B R FERESERAER 2 thEs
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RO~ BENHEREEPETEZ HFERBERITLE

Egll VEEAfERE (MRL) (ppm)
ES 4.0
/1N 4.0
R 0.5
AT PE 0.5
A7 0.2
B 0.2
R R 0.2

At BERERELIEILIA - B B R (SR AR

FEREMEHEEARE LM  HEFEMEEER
JFER AR - WA AR IOR e T R -
HpZE& M E TN R SRR RR R
R E R RGEEEREMNE > URERREE S
BORBGIRAT R ESE B S S B - DERERZE
& EMRIHELEE > KERERFERELRE M
FERRBUR DA - Em A R AR R T Eh ) e L
i FEI2MEZIFATE L HE - W AAR[ENE 401 135
TR LIETEE - SRR R HERT i he - (L E5R
FIREMER L EALE: - B R ECREUT IR 5 A
BE o EE AR RE R "B S 325
Z3FAE 2 HE - AR ENE 401 5 158 55 11 5005 DLET
% o
O

B TREERHEN B ETEHEREG
PR B RZES, DS R AR » DURTEBGEE
ERENYEE - (HR T YIRS E o IFERE
FUSFEIY HEE S AHBRR E - R T LEFE R - H

BEII - BOAESTEIE - A REME ORI i
ZEREHE - AREGRER > BEINEED RN
AR E - HEEEEEAREY Y ZME - HE
HORREIY o fE ORI NI E A - REREE
REMACASHK FEHERESE - DIERIKENL
EEEAE -

SENRL

1 8RBCER - TR - BHEE - BRUIE - WIKE - HE
& ° 1993 « AN ~ HEERHERPHRERZZEH 5
HT o BAEHER - 20(3): 239-249 -

2. World Health Organization. International programme
on chemical safety world health organization. Toxico-
logical evaluation of certain veterinary drug residues
in food. [http://www.inchem.org/documents/jecfa/jec-
mono/ v041jel3.htm].

3. (TERRER(ZAT - 2005 - FEYERRMNY
FEFMEE - TR R E G 94.5 4R R+
094147233255 % »

4. TEBEREAE - 2000 - foitHENY) SR B ia
FE-T RERE R - 89.2.22 8 5489008985
BRI o

5. Yakkundi, S., Cannavan, A., Elliott, C. T., Lovgren, T.
and Kennedy, D. G. 2001. Development and valida-
tion of a method for the confirmation of nicarbazin in
chicken liver and eggs using LC-electrospray MS-MS
according to the revised EU criteria for veterinary drug
residue analysis. Analyst 126(11): 1985- 1989.

6. Matabudul, D. K., Lumley, I. D. and Points, J. S. 2002.
The determination of 5 anticoccidial drugs (nicarbazin,
lasalocid, monensin, salinomycin and narasin) in ani-
mal livers and eggs by liquid chromatography linked
with tandem mass spectrometry (LC-MS-MS). Analyst
127(6): 760-768.

RN ARUKRBFERBERT T+ EAEEE 2 AERERRE

% A % ¥ & (ppm)
T é ¥
s s 1 i $#H 0.02 1.01 4.01 5.01
5 = K - | | | |
il (%) F
¥ 1.00 2.00 5.00 6.00
T 94 — — — — — — —
el 95 10 0 (0.0) 0 0 0 0 0
- 94 10 3 (30.0) 1 3 0 0 0
W 95 10 2 (10.0) 0 2 0 0 0
- 94 12 5 (41.7) 0 5 0 0 0
SEEA g5 10 2 (20.0) 1 2 0 0 0
- ) 94 18 8 (44.4) 6 7 1 0 0
HEPI 95 10 4 (40.0) 3 1 1 1 1

1. 95 ISR AL fill B

2. QAGEFEALAERT ~ AL~ B 5~ L o OSEEREEETAT B B 0
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and sensitive detection of residues of nine coccidiostats
in egg and muscle by liquid chromatography-electro-
spray tandem mass spectrometry. J. Chromatogr. B
Analyst Technol. Biomed. Life Sci. 813(1-2): 181-189.
TTERBE LR - 2006 » Bh) FHEEREEIIRME - 95.6.21
HE T 095040484957 % -

BRI - 2005 © 75 18 Ml K 722 i SE 9 78 24 e T 3L
DL 200527 B /K E B ah B FH 378 o At A
T -

Canadian Department of Justice. Food and Drug Regu-
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amounts of food — table III veterinary drugs. [http://

11.

12.

13.

laws.justice.gc.ca/en/F-27/C.R. C.-c.870/124280.html].
New Zealand Food Safety Authority. Australia New
Zealand Food Standards Code: Maximum residue limit
(MRL) update. New Zealand. [http://www.nzfsa.govt.
nz/policy-law/legisl ation/food-standards/nz-food-
standards-2005-mrl.pdf].

Richard, Y. and Alison, C. Too hard to swal-
low- the truth about drugs and poultry. [http://
www.soilassociation.org/web/ saweb.nsf/o/
eff999544438cd73380256ae500390dd6/$FILE/S Atoo-
hardtoswallow.pdf].

B AN [http:/food.doh.gov.tw/chinese/health/
health_2_1.htm] °

Survey on Nicarbazin Residue in Poultry Products

HWI-CHANG CHEN AND SHOU-HSUN CHENG

Southern Regional Laboratory

ABSTRACT

Nicarbazin, widely used against coccidiosis in chicken, may pose adverse effects on human. The maximum residue
limit of nicarbazin in chicken meat and offal was set at 0.2 ppm as of its promulgation in June 2006 by the Department of
Health (DOH). A survey was conducted to investigate nicarbazin residue in goose meat, black-bone chicken meat, chicken
meat and offal from food markets in Taiwan from February to April, 2006. A total of 40 samples were collected and
analyzed by a standard HPLC method proclaimed by DOH in 2000. The detection limit was 0.02 ppm. HPLC/tandem mass
spectrometry was used to make further confirmation. The results indicated that 10.0% of samples, including one black-bone
chicken meat and 3 chicken offal samples, violated the regulation. The black-bone chicken meat samples was detected with
nicarbazin of 0.87 ppm and those 3 chicken offal samples with nicarbazin residues ranging from 1.08 to 5.60 ppm. Ten goose
meat samples and ten chicken meat samples were all in compliance with the regulation. The survey denoted that application
of nicarbazin in farm should be monitored for food safety.

Key words: nicarbazin, chicken meat, chicken offal, black-bone chicken meat, goose meat, HPLC, HPLC/tandem

mass spectrometry





