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Abstract: Based on the characteristics of the laboratory proficiency testing and verification, the liquid chromatography analysis in the two
national standard methods of the No. 1025-14-2008 announcement and No. 781-6-2006 announcement from the Ministry of Agriculture of the
People’s Republic of China are optimized. In combination with the thermal precipitation process, rapid determination of the fluoroquinolone
residues in chicken and egg samples could be accomplished, which provides a quality verification reference for the results of the proficiency
testing and verification following the procedure of the national standard method. The test samples of chicken or eggs were extracted according to
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the national standard method to obtain the standby liquid (with the volume of the egg standby liquid was fixed to 6 mL). 1 mL of the standby
liquid was precisely withdrawn for solid phase extraction (SPE) purification, then, the protein was rapidly precipitated by adding 0.2 mL of
acetonitrile, vortexing, and heating for 20 min in a water bath at 55 ‘C. After centrifugation, the supernatant was collected for rapid determination
of the drug residue by high performance liquid chromatography. When the rapid heat precipitation method was applied to chicken and egg samples,
the recoveries were 81.08%~103.09% and 77.60%~102.94%, respectively. The remaining standby liquid was further purified in accordance with
the national standard method, and the purification processes were slightly optimized as follows: only 3 mL of the standby liquid of egg was taken
for SPE purification; whilst the standby liquid of chicken was firstly frozen, then thawed, and centrifuged at a high speed. The supernatant was

collected for SPE purification. Overall, the optimized procedure is simple with improved recovery and repeatability, and can not only provide a

quality verification reference for the results of proficiency testing and verification, but also allow daily rapid batch detection.
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Table 1 Linear ranges, regression equations, correlation coefficients of four fluoroquinolones

. iy pite
B L AR KHATEE/(ug/L) AR 5 A 5
CIP 0.5~400 y=1.0514x+0.3030 0.999 9 y=0.846 0x+0.184 0 0.999 9
DAN 0.1~80 y=8.863 5x+0.6120  0.999 9 y=9.227 8x+0.6137  0.9999
ENR 0.5~400 y=2.204 3x+0.5704  0.999 9 y=1.776 2x+0.488 0 0.999 9
SAR 0.5~400 y=0.748 4x+0.016 1~ 0.999 9 y=0.602 0x+0.0542  0.999 9

R 2 A MEIEIERILZSRNIR . E2R (2/ke)
Table2 LODsand L OQsof four fluoroquinolones

4 27k a ek
LOD LOQ LOD LOQ
CIP 10.00 20.00 5.00 10.00
DAN 1.00 4.00 0.50 2.00
ENR 5.00 20.00 2.50 10.00
SAR 10.00 20.00 5.00 10.00

3 ORI 4 MEIEEESS R DR R AR AR ERE

Table 3 Recoveries, intra-assay and inter-assay RSDs of four fluoroquinolonesin chicken

P FHEICE % 7 RSD/% 49 RSD%
ugke) ek 1 Hok2 K3 ok 1 k2 k3

20 87.19 9792  100.22 764 646 171 8.24
CIP 40 89.64 9553  103.09 192 487 431 6.99
100 9042 9271  97.15 084 138 187 3.25
4 81.08  84.03 8584 479 800 174 5.94
DAN 8 8345 8159  82.99 148 081 1.43 1.60
20 81.83 8341  83.82 0.71 1.15 1.01 1.42
20 93.83  99.81  93.00 290 802 112 6.05
ENR 40 91.08 9533 9297 281 060 175 2.67
100 9259 9521  93.13 072 055 1.13 1.48
20 86.85  99.70  101.48 243 771 618 9.14
SAR 40 89.64 9553  98.18 384 135 359 4.90
100 90.58  96.04 9426 .02 182 092 2.83
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Table 4 Recoveries, intra-assay and inter-assay RSDs of four fluoroquinolonesin egg

T P ECE /% #£A RSD/% 417 RSDI%
gk ek 1 k2 K3 ok 1 k2 k3

10 8826  90.65  88.15 516 378 262 4.19

CIP 20 8847 8931 8621 238 099 128 2.23

50 8635  86.89  87.20 099 124 099 1.16

2 78.83 8288  77.60 188 151 1.61 3.29

DAN 80.74 7849  80.29 175 144 128 1.93

10 7939 7822 80.06 074 118 097 1.38

10 8205 7934 7844 315 441 237 3.92

ENR 20 8326 7934 7975 205 269 1.09 2.99

50 8231  80.00 81.16 088 137 070 1.45

10 91.68 8882  98.75 488 580 038 6.17

SAR 20 8826 8575 102.94 247 287 143 8.51

50 8506  84.34  90.55 091 145 131 345
22 Wb B A (1) 4 H FQs E ffﬁ?ﬁ%ﬁ‘]ﬁj\%%l% PPYMERIGSEE, Xf
FR, FEZPAR, XA XS RIAIRS SR (1) /AR L BT
221 &EE&F PO, BEIGHFERETE 20 min LA SZERZH10 75 BSFIIIE o

AR 781 SA%-6-2006 FMAMVES 1025 SA% 222 FiktRHBEAAETE

-14-2008 HH A IR ANAHII A 0.05 mol/L B/ — 2%
-5, B 81:19 Al 82:18, WEEANHIN
1.0 mL/min 1 0.8 mL/min, A Cig 250 mmx
4.6 mm. AfEREIIIER TR R EWL), EREPR
ERIRBI AR, XTH T A F S 1l A .

GL-sciences Inc Inertsil ODS2 Cyg. FHFF Hypersil BDS
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Extend Cig. Waters Nova-Pak Cjg 254 BG4 .,  CIP.
DAN FI ENR [ iide s S AN, AR HARAY 5,
WA, Agilent TC-Cyg Cuifs i AESE LGB AF A X E AR

PO INFGTIETE AR AT AR, HiH
THESTHUL, @R (50 ub) , IRk
L (AR I R B o PRI AT R S TR A
I, 47 FQs i) LOD N 1 ngkg~10 pgkg, LOQ
N 4 pghkg~20 pgkg, HIMENLER N 81.08%~103.09%:;
M TXSERE, 4 FZ59) LOD 4 0.5 pgkg~5 pgke,
LOQ 42 pg/kg~10 ug/kg, FIEA 77.60%~102.94%,
FEWAR 2~38 4. REUE . ERRIE RS IR E NY/T
1896-2010 FH244% B3 S 5 i 2 IS ) R,
FHIT HABSCHR 532 (Ansk 5 fs) R — e .

<5 X EREMR
Table 5 Methods and effects of relevant literature

YH F ik L AR FiERR
s e p s R . 4 FF FQs EHLE ) 42.9%~90.4%,
2 B [19] S i A 2B, s e ]
7K F G BORAR E AR HA TG B F 4 A R IEER K R G LOD 3 20 ugkg, LOQ % 100 pgkg
REFFD FZRURAN GRS AR F AR L AT 57 FQs P34 =D A 62%~103%
P A SRCRAR Gtk B b AU ER K 2 K E e 47 FQs #9 = E A 78.9%~95.3%
s o b e 47 FQs 49 =K E 7T ik 85%1A L
= Ry 5 S0IE N E A R ”/—'& w2 ER 2K 35 . . N
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Table 6 Influence of vibration mode of n-hexane and standby liquid on the effect of fat removal

X ~ P T ey
o7 sk W /min K EAAML ii’;@; PR

& R
, 10 times 0.50~0.60 5.00~5.30 +H+ A
FaEnst , /
30 times 0.80~0.90 4.90~5.20 -+ -+
A 150 r/min 0.80~1.00 4.80~5.20 ++ -
K i 5
300 r/min 1.80~2.00 4.70~5.00 - -
. 1 500 r/min 2.00~2.30 4.40~4.80 + -
v 1
3 000 r/min 3.90~4.20 3.60~4.00 - -
. .. 1500, 150 r/min 3.00~3.20 4.30~4.70 - -
e KR, 0.25, 5
3000. 300 r/min 4.50~4.70 3.80~4.20 - -

A CPRTERWIER, ME, RFEMRMER; ORTER R,
LVER 1025 5 A H-14-2008 KA TTER, BR reEs a7y o IS < B 82 b T SR S = ¢ = D i il i =
HAYHL S mL £ F_EAEBET SPE 194k, (HIEXSPIRE FERITE A A KA. RSk M R E T-20 C
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Fig.3 Comparison of egg samplerecovery
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