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Determination of ponazuril in pig excrement by high
performance liquid chromatography
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Veterinary Pharmaceutics Development and Safety Evaluation, Guangzhou 510642, China)

Abstract: [Objective] To establish a method of high performance liquid chromatography (HPLC) with a
photodiode array detector (PDA) for the determination of ponazuril in pig feces and urine. [Method] Urine
samples were extracted twice with 0.2%(¢) acetic acetonitrile and dichloromethane. Feces samples were vortex-
extracted by acetonitrile and purified by hydrophile-lipophile balance (HLB) solid phase extraction column. The
mobile phase was 0.005 mol/L potassium dihydrogen phosphate solution (A)-acetonitrile (B), the mobile phase
ratios of V(A) : V(B) for urine and feces samples were 55 : 45 and 56 . 44 respectively. The detection
wavelength was 255 nm, the column temperature was 35 ‘C and the injection volume was 30 pL. [Result] The
detection limit and quantitative limit of ponazuril in urine were 0.02 and 0.05 pg/mL, respectively, which

showed a good linear relationship in the range of 0.05-5.00 pg/mL, and the determination coefficients (R*) was
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0.999 8. The average recovery rates ranged from 93.49% to 99.16% at three spiked levels of 0.05, 1.00 and 5.00
pg/mL, and the intra-batch and inter-batch relative standard deviations (RSDs) ranged from 0.97% to 7.62%.

The detection limit and quantitative limit of ponazuril in feces were 0.10 and 0.25 pg/g, respectively, which

showed a good linear relationship within the range of 0.25-100.00 pg/g, and R> was 0.999 5. The average
recovery rates ranged from 89.55% to 95.88% at three spiked levels of 0.25, 25.00 and 100.00 pg/g, and the

intra-batch and inter-batch RSDs ranged from 1.76% to 3.63%. The recovery rates of ponazuril in feces and

urine were both higher than 89.50%, and the intra-batch and inter-batch RSDs were both lower than 8%.

[ Conclusion] This method has simple sample pretreatment and sensitive detection, and is suitable for the

determination of ponazuril in pig excrement.
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Fig. 1 High performance liquid chromatograms of different samples
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Table 1 Recovery rates and relative standard deviations (RSDs) of ponazuril in urine sample n=3

p(MFEERF)/ (ng-mL™) Y5 #/% Recovery rate b PY A FR v i Z2/% Intra-batch RSD ok B o v A 22 /%
Ponazuril concentration 1 2 3 1 2 3 Inter-batch RSD
0.05 93.54 97.56 93.49 7.62 5.95 5.78 6.43
1.00 98.26 98.78 98.75 1.34 0.97 1.29 1.17
5.00 99.16 97.43 98.86 6.15 6.09 5.87 5.72

® 2 MRFEBRFIEEEM RPHEWER SHEMIRERE

Table 2 Recovery rates and relative standard deviations (RSDs) of ponazuril in feces samples n=3

w(AFEERA (ng g ) 15 #/% Recovery rate HE N AH XS bR HE R 72 /% Intra-batch RSD 4 ] % 4 A4 22/%
Ponazuril concentration 1 2 3 1 2 3 Inter-batch RSD
0.25 95.88 89.55 90.65 1.76 2.30 2.00 3.63
25.00 91.95 93.57 94.00 2.29 2.46 2.34 2.40
100.00 93.87 95.24 94.50 2.77 2.97 3.17 2.82
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Table 3 Result of cryopreservation stability experiment of ponazuril in urine sample n=>5

{RAF I T)/d POMHFEERH) supe/(ng-mL ™)

P(MAFEERF)g.p/(ug-mL™") Actual ponazuril concentration

Preservation time Initial ponazuril concentration 1 2 3 4 5 X£S RSD/%
0 0.05 0.04 0.05 0.04 0.04 0.04 0.04+0.00  6.93
1.00 0.99 1.00 0.97 1.00 0.99 0.99+0.01 1.48
5.00 4.68 4.72 451 4.84 4.70 4.69+0.12 247
30 0.05 0.04 0.05 0.05 0.04 0.04 0.04+0.00  2.61
1.00 0.99 1.00 0.98 0.99 0.99 0.99+£0.01 091
5.00 4.71 4.77 4.54 4.87 4.72 4.72+0.12  2.48
60 0.05 0.04 0.05 0.04 0.04 0.04 0.04+0.00  5.39
1.00 1.00 1.00 0.98 1.00 1.00 1.00£0.01  0.85
5.00 4.70 4.77 4.53 4.86 4.70 4.71+0.12  2.51
*4 EEHFSTEEKRFOFREREM ISR
Table 4 Result of cryopreservation stability experiment of ponazuril in feces sample n=>5
A7 A/ WORHEER R e/ (ng- g ) w(IAFEERF )25/ (g g ") Actual ponazuril concentration RSDs
Preservation time Initial ponazuril concentration 1 2 3 4 5 $+S
0 0.25 0.21 0.24 0.22 0.22 0.22 0.22+£0.01  6.29
25.00 22.87 23.47 24.28 24.56 23.54  23.74+0.68 2.85
100.00 93.50 89.04 97.27 99.24 95.00 94.81+3.89 4.11
30 0.25 0.21 0.22 0.23 0.21 0.23 0.2240.01 3.44
25.00 24.03 23.83 23.40 23.44 2270  23.48+0.51  2.17
100.00 94.23 87.96 94.32 84.57 94.84  91.18%4.65 5.10
60 0.25 0.21 0.22 0.23 0.24 0.21 0.23+£0.01  4.94
25.00 22.39 21.76 21.96 21.70 2147  21.86£0.35 1.59
100.00 97.38 97.03 83.50 83.98 9473  91.33£7.00 7.66

2.5 SCRRERINE

M5 0] LA S 5 IR FE R R S, FE0E
WA FEZR A I HE R TE 4R 2 5 1.0~1.5 d, “F 34
HEN 11.14 mg, fE45245)5 40.5 d FEAA H 58 B

PR A A FE R 1) HE = I AE 45 2 )5 0.5~1.0 d,
SERHEH BN 0.033 mg, fE4A 2 )5 12.5 d ZEARHEH
SEYe . WU AL, A7 VR IE B HEE Y R A R
BRI B A



%1 ok it i, S ¢ e AR E SR DN 5 2 HRIE ) o D 2R 39
x5 TNEREERIEEFMKRTBIEZRF O EHHLED
Table S Average elimination amounts of ponazuril in feces and urine samples at different time intervals
et . _ F4{% Feces _ _ R Urine
Sampling time *iﬁjﬁﬁﬂj ?/mg SN .Hﬁ/% . $i’2.ﬂF.’c|j Ei/mg i .Hi/% |
Average elimination amount  Accumulative ratio Average elimination amount  Accumulative ratio
0~0.5 3.76+0.46 7.75 0.026+0.020 16.48
0.5~1.0 6.72+1.68 21.62 0.033+0.023 37.60
1.0~1.5 11.14+0.54 44.63 0.022+0.008 51.75
1.5~2.5 7.554+2.16 60.22 0.008+0.003 56.64
2.5~3.5 3.91£1.16 68.30 0.006+0.000 60.75
3.5~4.5 2.13+0.44 72.71 0.007+0.003 64.98
4.5~5.5 1.62+0.45 76.04 0.007+0.002 69.42
5.5~6.5 1.72+0.46 79.59 0.010+0.006 75.74
6.5~7.5 1.15+0.57 81.97 0.008+0.006 80.48
7.5~8.5 0.76+0.42 83.54 0.006+0.006 84.37
8.5~9.5 0.98+0.96 85.55 0.016+0.016 94.43
9.5~10.5 1.08+0.42 87.77 0.005+0.003 97.40
10.5~11.5 0.56+0.38 88.93 0.002+0.003 98.89
11.5~12.5 0.82+0.35 90.63 0.001+0.002 99.70
12.5~13.5 0.49+0.47 91.65 — 99.70
13.5~14.5 0.44+0.09 92.56 — 99.70
14.5~15.5 0.43+0.18 93.44 — 99.70
15.5~16.5 0.47+0.27 94.41 — 99.70
16.5~17.5 0.37+0.40 95.17 — 99.70
17.5~18.5 0.24+0.14 95.67 — 99.70
18.5~19.5 0.20+0.07 96.08 — 99.70
19.5~20.5 0.2840.16 96.67 — 99.70
20.5~21.5 0.23+0.11 97.14 — 99.70
21.5~22.5 0.21+0.16 97.58 — 99.70
22.5~23.5 0.09+0.05 97.78 — 99.70
23.5~24.5 0.15+0.10 98.09 — 99.70
24.5~25.5 0.05+0.01 98.19 — 99.70
25.5~26.5 0.16+0.18 98.52 — 99.70
26.5~27.5 0.07+0.03 98.67 — 99.70
27.5~28.5 0.12+0.08 98.92 — 99.70
28.5~29.5 0.06+0.01 99.05 — 99.70
29.5~30.5 0.09+0.11 99.23 — 99.70
30.5~31.5 0.08+0.07 99.40 — 99.70
31.5~32.5 0.07+0.05 99.55 — 99.70
32.5~33.5 0.08+0.09 99.72 — 99.70
33.5~34.5 0.03+0.00 99.78 — 99.70
34.5~35.5 0.03+0.02 99.85 — 99.70
35.5~36.5 0.02+0.02 99.89 — 99.70
36.5~37.5 0.02+0.03 99.93 — 99.70
37.5~38.5 0.01+0.02 99.95 — 99.70
38.5~39.5 0.01+0.02 99.98 — 99.70
39.5~40.5 0.01+0.01 99.99 — 99.70
40.5~41.5 — 99.99 — 99.70
1)RARR R 362825 )6 R “—7 AT A H

1) Sampling time indicates days after administration;

¢

”»

represents not detectable
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3.1 BiEEEMt

SRR o BT B 2 R R AN UK
EUHPLC—48 Al v DL & LC/MS v AR
5% >k H B HPLC—)t HL — A& £ 41 (Photo-diode
array, PDA) £ ll7EAH LT B 40 KA AT LC/MS i,
HA TR, F20E DAL HYEE T BRE S shA
(306 5 FH TR [4, 13-14], KA 22 K F B R 38
2% PR T LA A TR EL B M R R R B 2 R UK IR
T A HUAE N 2 B o 6 bR B 206 %S B AR
0GP B I e ) b FR I B 5 LR B BN, FE AR T
FR AL T A R e, AR AR . SR B A 4%
MRS 0.1%(p) FERZK IR 4 IAE 7K AE, XL
R I U T — B % A T A U B0 R € T U
ARG HXIRR . 540, K A R 20 A B A5
FEF RN R M FEERRIRT, FSERE R Ak B H
P 24540 ) O B B 1) Ab A 2 S 0138, Rtk imt sl AR L
51) 25 304G 00 R R R 3 5 ot o 0 R R R
AN L L 4y D (55045, VY)Y A
(56:44, V/V) i, LREGITELE H, T4 g S 3
U oy Bg e A
3.2 HmEIREREML
321 #EREM HIRERAE TR, 57
TR OB I S B LA, BT H
i, JLFANE T K™ AAREG 7 5 T Il LR
Ll SR RSEIE ), I 2 R 5 A Rt
VEEE o MAFEERFI AR FE 220 (pKa) 2904 7.41%, &
T IR DI, B b R A AT AR TR B 5 R 1
IR T AR IR o A58 50 1]
H5 T WA LRREA CIEVE IR BUE 7, 4558 %
ENLE R E SO S B ArsEE] e R e
o, HMAEERR, R &ERH 0.2%(p) LERTR
e ZIERPEIE R . 5746, J8 IR B K P TR
WL, SRS T /KBRS 8 EE, W%
H R R B HEAT A 2 R EUR R B & e
AELE 78 20 38 B0 V8 A A FE 2R ) 160 70 s 4R 47 1 2 B
TP

B TR S A5TRT RV (0 i o 22 R BROK, [AIRE I
FEIUTT VR T SRR o BAS DU L SK, [ AH 2E
HY (Solid phase extraction, SPE) #H X} - ¥ — i A5 HX
(Liquid-liquid extraction, LLE) HE.AG L R 47 &
DU LF A A7 ARG R SPE 18 2L 4
BT BERES T Z. o6, RIS Lt 17 4
8 Cle CHESESEBUE ), KL LA 2 I3

BACR B 5 m, (B TR LR R R M K58, BN G
VTR FE O BV, M LA AT, 5 5 823k, 1
LIEREA AUTIE B, TNEE 5K B, §e R G 8 F
F SPE V154 S A1 5 (5
322 AAEM RE R SCERBIRL [20-22] K iH
FERRAI B 5T, J3 0l iz T VR A 2 B g - A8
(Mixed anion exchange, MAX) fl HLB /MEAE Ay i
AAE, R IE MAX /NIRRT R 4%, A S i
AR PRI AV K, T HLB /M i A 0 e fai s, B
A XE ML R IR, /N T TR A 52 ) 1544 45
R, BeRS A H AL A E AT, IR &
2 JE B WP R 2 5 7K B xS RIS R 4k
ROCR B 52, AHETT 73l %5 T LHF-7K (1294228,
3173416, VIV) E RGBS O % 5 ASFATHE
ms X HER I ZE AR L 10% B IR R
88.52%, RSD A 3.24%; ZMEAAFL 5 E ol 20% A,
[FIYSC RN 89.93%, RSD N 4.09%; LB & LK
30% I, BIUEHN 92.27%, RSD A 2.52%; Z ik
MG 40% I, Bk # 4 34.66%, RSD N
3.56% o {FAL RN BEE 2B ARF G B 38 nms A
ZE5, CIERA AR T 30% B, 2 0G5 % How
IAB B, e T 30% B [ 2 BEAIG, DRk A 2%
i ZHE—K (37, VIv) VE MBI .
33 g
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