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K ER Rk ] — 46 A B & & 48 A A7 ok (High performance liquid chroma-

tography, HPLC)#®) 5k P A& 5 0 i+ & K% ez (robenidine ) 8948 7 i o WRE VBB
K 3, Av4 Alumina B SEP PAK & C 18 SEP PAK BAEHAL, AEAIR & R Aa AT

AT B R RAT EEALZUER R BSR4 5164 0.05,0.25 & 0.5ppm 69 e g AT
o0k 2K B 4E B EII E B 80.0~92.3%, B E BN 0.5-7.0% 2 M, w ik = %
0.025ppm. AR i A F PP R A b R 69 7 ik, AR & AR RRAT BB b B L BR AR on &
05 HF, # RA LG A b 8 RER K

ﬁ;} = Robemdine
K AL, P é“%@,l%,z#}z woolmai O O‘:“H“NNHf;’NHN” CH-(_- Co-HCE
Mo, W hnE R, B AN R RIS 2D H
;ﬁ& rlj@%ﬁ ,,,,,,, ‘ . C«laHngﬁzN%H(EB?O‘ST
# 1R 8495 (chicken coccidiosis) 2 FH Eimenia
1B [ A 2 A B S AR, B A 1 S B B BB A, Figuer 1. Chemical Stracture of robenidine.
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rEEH Bl AN L IFAAE LAY, B K I RE PR B0 E 3] 0. 1ppm, H AR 5 A7 B2 B
W@’ité(% H, ZRIK IR %%E@ﬁ% 1 [ fin) R % ’ﬁ&, JJ _______ AR RS A SR E NS KRR B A RO
il %’fﬁﬁﬁfﬁ%&f”%ﬁm,_. """ H.7E Y i i%afﬂ%m H B EAHBE T E VA ELD K g, AR R
it BT A f%f BT8R %‘%ﬁ% 'f‘”%ﬁ?f%rﬂ“f’ - %@@Wﬁ BE% (ELRE 5 AT s B 4 e A o 0 E TR AR
B R B e A A B s T BRI, A A AT % FEWy, H [ Lx@ﬁ%&h ;«;%; “"fﬁu@:ak T AT A
R A B W% T %i@%%’%%%ﬁ@ﬂf} A B il ﬁﬁi@ﬁ%y PR, F ot HE
Th B S H) R, [R] i [ & T Eiﬁff FF i
BRI w ] FH A5 YEYEEE i AR i M E v (po- R %%ﬁ NSy P R e g?%&, ------- 1A ?’?iﬂ_r
larography )™ | & R AH I A7 ‘i"? (HPLC)® KK B hik, dfiR; 13‘(%1%%?;%@%}*} B T R A I B
FUBHE (GO O EIT 48T, o R E AR R B DI R T ERE A TR T N R
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tion, Kyoto, Japan..

IRV -Shimadzu C-R3A Chromatopac,
Shimadzu (‘()rp(}rmifm Kyoto, Japan.

W e A R LichroCART RPS&-‘-*IPN B3, ko4
Sum, WG 4mm, [£]% 25em 205, B Merck,
Darmstadt, F.R. Germany.

AR A% -Nisser Multi-Blender Mill, i
NS ATBE I B 70, T AR R L 4 17, Tokyo,
Japan.
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tory evaporator, B{l(hl 4&»1 Yfmiam, WP 15,
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Miltord, MA, USA.

1 C 18 8 g a I 4745 FE-C 18 SEP-PAK
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Division of Millipore Corporation, Milford,
MA, USA.
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AMmmMT%PPAK%Lf}$ﬁpmﬂﬁ@J% """" &

1L % 5ml, H#H0/K A 50ml, e e

. C 18 SEP-PAK. %ﬁ@j;ﬁﬂ@ﬁ; """" i DL RS C= i 2 R (pg/ml)

sml i H 2 dfi 7 <, POE R + . B

A RAEEAR 2 BUF U A2 BT ARV I, o BN 0..05.,0..25
, 0305, &ggme%W%M%%%E%&Hfﬁﬁ
“ﬁﬁwﬁ%§&$ ----- A bk R AR, B IR S R,

WwﬁﬁﬁﬂhlV """""" w%igg B 15 14 SRR, B T 11 2 R 1 X

”T ”&% B [ R, 3 ) R A O M 1 1 B, R

A 3liw rdash L
H ER 4wy K MR ik, o Bl s I 0.05,

0.025.0.01 ppm i K Ay K bl 5 JH A% B0 i
TG bk MR R SRR, AR R A U Ve

GA RR /) I SR O R L R ) A R R
;;ﬂ_dﬁ{&x@ ....... %G
wt RS
__________ 5 o v W — JFF HPLC RIS AR A S RE R
I()ptl fr} }}J m:"'i} ﬁﬁf’&f m *fl“% ?ij ﬁf&ﬁf‘f?& ] @E’f ’é% ZK@ '@mmmyﬁm%ﬁﬁﬁﬁm
% 2 H e ﬂ]“fﬂ, 45 | LA ok ph 4 b ] R HE AR R HAG R I EARREATE, VL ECD il sk Bn 3t A
SRR P TE B A ORI O B Y BRI AR B SR B R OB B
L2 = =t = R WA FemEny b, VR AEE N E O bl B 80% HERYE
- - e s b
kop B 1 %ALWI}L{}% (ppm) R, SO SR o J& & (CG-50), ) |
(Cpg/ml B RPLE) * (5 ml K #RD) fra v TR L, v L RS IR AR R B8l T TR R, O
; -(1(3g e #E ) N, B2 W RS 4, D R 218, IRk oy
()Y = -1677.2054 + 43464 . 8787X (r=0.9970)
. 84754&
'y |
< 63566 -
42377 1
e
o /
oo 21189
(. . | L

.1 ¥ , )
0.50 1.00 15.0 2. 00
L‘""’.‘l* e 8““{‘*“* ) Concentration of robenidine (ug)/ml
TTull
Figure 2. HPLC chromatogram of a standard Figure 3. Standard curve of robemidine.
solution of 1ug/ml robemdine
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Table 1. Revovenes of Robenidine Spiked into Chicken Tissues

=[5 ] www.angle.com.tw

Sample Fortification Level Rm&rf
(ppm) (%)
Meat 0. 05 85.2(7.0)°
.25 BR.8(2.2)
0.5 81.2(0.8)
Orizzzrds (.05 85.4(5.5)
0.25 83.2(2.7)
0.5 84.5(2.6)
Liver .05 88.5(4.6)
0.25 84.3(4.1)
0.5 90.0(0.5)
Skin and Fat (.05 85.3(5.2)
.25 85.0(3.4)
0.5 88.9(3.7)
a  Average of three determinations.
b Number in parentheses is the coefficient of vanation(C.V. %)
e, 4 B p-chlorobenzaldehyde ) 1F ) 4% i O IM i s S m R AR T, A i A
& H GC-ECD #lse., & C@pmE©, =£5 A EEIE R R B Ay 10.5 4y, (B iy B R
A 2 0.05 ppm, TR 0.2 ppm 2 8]l A bf, HoAT HEIEE G e aE B R A A ) R j]
3'; B 70%, & z.i;{;}[« e B L 4k ﬁg f;’}iﬁ%{ﬁ g;%m*ﬁ{ﬁlj g, VL LichroCART RP-Select B @k, A
% R ;"'??"3 - 32 % CHE/0.1% 658 /67.9% /K R ENAH 7 1T, 4
0.1ppm, | A ABSIGE R B B R A 8 Ay A, I B A B
70%. [ s Gr  WHEREIZ. WFPL LichroCART RP-Slelect B 8
B o TR EIJV’F%% Ifi w‘%@ K, H%& m‘?aﬂ --------- - Frig s, BEHH OME/0. 1M it s #/ 7K (4/
_%1&} {"L E//L (J( ﬁ HU ffj *5:3{2 %Mﬁk p Lh Or(}ben 1/1)lﬁ:{f }%& % *’—'F}“Wi%[“ﬂiﬁ/}ﬁ% %Fﬁkj ﬂ 6 3 7 /{i ______
zaldehyde A RTRL R, 76 AT s SRR AR Ase AT FLEOE Y BRACR RLAF o MUR HUE AR P87 5
________ G, O TR (B 2, BTV IR Ao, B AT LTI A
K, RHAWABITY R THENRB S _ e
ko WL HPLC B, S0 o = REER
1S40 RN 23 0..05 ppm, 0532 KT L 5,
fﬂiﬁ"&/ﬂi """ i":: ’E?; ZW@J‘%; : %5% AR HE [T R 3,
A Iy g AR HE (BT e, 0. 2ppm ; H AL A &
# 9, 0.1ppm). W%k, HPLC 1!% %% /f L (;(
ECD 5535, #6115 50 118 2151, ) B et de
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Figure 4. HPLC chromatograms of a. chicken
meat blank; and b. chicken meat spiked with
0.25 ppm robenudne.
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Figure 5. HPLC chromatograms of a. chicken liver

blank and b.chicken liver spiked with 0.25 ppm
robenidine.
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Figure 6. HPLC chromatograms of a. chicken Figure 7. HPLC chromatograms of a. chicken -
gizzard lt}lank »and b. chicken gizzard spiked skin blank ; and b. chicken skin spiked with
with 0. 25 ppm robenidine. 0. 25 ppm robenidine.
OY =910.3279 + 34541 .8852X (r = (0.9943) Y = -398.0000 + 38780.0000X (r=1.0000)
¥
o 34599 30342 »
v
o s
< 25949 v 20757
300 - i
1730 1¢
o 19171
o
P (i
. . v —3 N — . i .
0.13  0.25  0.30 .50 013 025 030 02
Concentration of robenidine (ppm) Concentration of robemidine (ppm)
Figure 8. Recovery curve of robenidine spiked into Figure 9. Recovery curve of robemdine spiked into
chicken meat. chicken livers.
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Figure 10. Recovery curve of robenidine spiked Figure 11. Recovery curve of robenidine spiked
" into chicken gizzards. into chicken skin.
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Figure 12. HPLC chromatograms of a. standard solution of 0. 1ug/ml robenidine;
b. chick gozzard- blank;and c. chicken gizzard spiked with 0. 0zoppm robendine.
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Studies on Analytical Methods of Robenidine Residues in
Chicken Meat and Viscera

MALLING JAG, RURY §U§ AN

, CHENCHUNG LEE,
SHU-CHE LEE AND

National Laboratories of Foods and Drugs, Department of Health ., Lxecutive Yuan

ABSTRACT
A gh performance hguid chromatograph hie roberudine at 0. 00
(HPLC) method for the determination of robenidine

y, 0,25 and 0.5 ppm separately. The
residues 1 chicken meat  and

recovery data were varied

orm 80.0~92. 3% with co-
viscera  has  been efficients of vanation which ranged from 0.5 ~7.0 (1% .
leveloped. Samples were extracted with ethylacetate, The detection limit for the fortified samples was found
cleaned up with Alumina B SEP PAK and CL8 SEP
PAK cartridges, and fina

| to be 0. 025 ppm.
dly determined by HPLC

Twenty -five samples of chicken
Recovery studies were performed using chicken meat

meat, Lver, gi;%ijgi%fii‘“{fﬁf% and sk
at, were analyzed
wver, gizzard and skin samples each fortihed watl

L taken from the market
C 1t was fs:;z,z:zed Hha

a1 no robenidine residue
was detected in these samples
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