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Abstract A method for the simultaneous determination of 4 non-steroidal anti-inflammatory

drug NSAID residues including flunixin meglumine meloxicam diclofenac sodium and ke-
toprofen in mutton muscle was developed using high performance liquid chromatography assis-
ted by ultrasonic-microwave extraction. The NSAIDs were extracted with acidified ethanol and
purified by a diatomite column. The subsequent analysis of NSAIDs was achieved on a Hypersil
C, column 250 mm x4.6 mm 5 pm with the mobile phase of acetonitrile-0. 2% triethyl-
amine 40:60 v/v pH 3.5 adjusted by phosphoric acid at a flow rate of 0. 8 mL/min at 30
C. The detection wavelength was set at 255 nm. The 4 NSAIDs were well separated within 20
min. The correlation coefficients for 4 NSAIDs were from 0. 999 3 to 0. 999 8 with the limits of
detection LOD S/N =3 of5-10 ng/kg and the limits of quantification LOQ S/N =10 of
15 -30 wg/kg. The recoveries were in the range of 65.3% —99. 6% with the relative standard
deviations RSDs less than 15%. This method is simple rapid and highly sensitive and can
meet the requirement for the qualitative and quantitative analysis.
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non-steroidal anti-inflammatory
drugs NSAIDs e
: NSAIDs 4  NSAIDs
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FDA 1
NSAIDs 1.1
NSAIDs : Waters €2695
2998 Empower
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- xH-300A
/
PT3100D RE-
52AA
H-2050R-1
NSAIDs
NSAIDs
NSAIDs 99%
! NSAIDs
650 C 4 h
Florisil 100 ~ 200
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1.2
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NSAIDs
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> 40 130 180 mg/L  2~8 C
4  NSAIDs 0.2%
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NSAIDs 12 000 r/min 2 min 5.0 g
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10 min
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3 mL 5 min 20 nm 30 C 20 pL
min
2
10 cm x0.8 cm
1 g Florisil 2.1
2 g 1g 10 mL
5 mL 2 -
mL/min
1 mL 10 000 r/min 10 min
0.22 pm HPLC
1.2.3
Hypersil ODS2 1
Cg 250 mm x4.6 mm 5 pm - - 200: 1 v/v -
0.2% 40: 60 v/v pH 100:1 v/v -
3.5 0.8 mL/min 255 200:1 v/v
1 4
Table 1 Extraction recoveries of four analytes by different acidified solvents
Solvent Solvent: phosphoric acid Extraction recovery/%
olven
v/v Meloxicam Flunixin meglumine Ketoprofen Diclofenac sodium
Acetonitrile 1000: 1 84.5 77.3 83.4 66.3
200: 1 84.9 80.3 86.2 60.4
100: 1 89.2 87.7 88.6 63.9
50:1 80.5 86.6 83.2 50.6
Ethanol 1000: 1 83.5 80.4 83.8 63.4
200: 1 84.4 88.9 84.4 62.3
100: 1 78.8 89.4 85.4 53.5
50:1 77.6 70.3 79.3 52.4
Methanol 1000: 1 80.3 76.3 70.8 54.2
200: 1 74.9 73.3 74.5 51.8
100: 1 76.5 67.3 73.5 45.2
50:1 71.8 83.0 83.8 43.5
2.2 2 2
- 500 W + 500 W
2.3
4
2 4
Table 2 Extraction recoveries of four analytes by different extraction methods
Extraction recovery/%
Extraction method Power/W
Meloxicam Flunixin meglumine Ketoprofen Diclofenac sodium
Ultrasonic 400 73.4 78.3 92.3 63.2
500 89.3 79.5 87.6 50.3
600 83.5 82.9 95.5 68.2
Microwave 400 84.0 75.4 82.8 60.3
500 83.3 83.5 84.3 72.3
600 80.5 84.8 87.3 68.3
Ultrasonic-microwave 400 +400 89.7 80.3 83.4 70.7
500 +500 85.3 85.4 99.6 69.1
600 + 600 84.2 83.4 93.5 63.4
Vortex turbulence 100 70.3 82.3 85.3 40.4
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Fig. 1 Chromatogram of a blank mutton muscle sample
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Fig. 2 Chromatogram of mutton muscle sample
spiked with four NSAIDs
1. ketoprofen 50 wg/kg 2. meloxicam 50 pg/kg 3.
flunixin meglumine 50 pg/kg 4. diclofenac sodium 100

pg/kg .
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Fig. 3 Chromatogram of a mixed standard
solution of four NSAIDs
1. ketoprofen 2. meloxicam 3. flunixin meglumine 4. di-
clofenac sodium.
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Table 3 Regression equations linear ranges and correlation 3
coefficients r> for 4 NSAIDs
Regression Linear range/ )
Compound . r
equation mg/L 4
Meloxicam y =93015x - 4472 0.01 -10 0.9996
Flunixin meglumine y =31372x +253.1 0.01 -1 0.9998
Diclofenac sodium Yy =55946x - 15810 0.02 -20 0.9993 4
Ketoprofen y =68937x +493.5 0.01 -4 0.9999
y peak area x mass concentration mg/L.
2.6
5 1 Liu W Q. Medical Journal of National Defending Forces in
HPLC S/N 3 Southwest China . 2008 18 3
460
2 Jiang HF Fu Q. Journal of Shenyang Medical College
555 10 ng/kg S/N =10 4 } 2008 10 4 246
NSAIDs 15 15 15 30 png/kg 3 She Q S. Jiangsu Pharmaceutical and Clinical Research
2.7 . 2005 13 5 11
50 g 3 4 Fiori M Farne M Civitareale C et al. Chromatographia
' 2004 60 253
4 NSAIDs 5 Xing Y Liang J H. Evaluation and Analysis of Drug-Use in
Hospitals of China
1d 5 2009 9 1 41
5d 5 6 Yao RX XuQ Q DuLM etal Journal of Analytical Sci-
ence . 2007
4 4 4 NSAIDs
23 3 1006
0 ~ 0
65.3% ~99. 6% RSD 7 Kosjek T Heath E Krbavcic A. Environment International
10% RSD 15% 2005 31 679
8 Xiong H Xie F Y. Modern Medicine Journal of China
2006 8 6 16
4 4 NSAIDs . X L .
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Table 4 Recoveries intra-day and inter-day relative Chim Acta 2008 637 346
standard deviations RSD of four NSAIDs 10 Igualada C Moragues F Pitarch J. Anal Chim Acta 2007
spiked in a mutton muscle sample n =5 586 432
Added/  Recovery/ RSD/% 11 Grujic S Vasiljevic T LauSevi¢c M. J Chromatogr A 2009
Compound
ng/kg % Intra-day  Inter-day 1216 4989
Meloxicam 25 87.3 7.3 13.7 12 Cherkaoui S Veuthey J. J Chromatogr A 2000 848 121
50 84.8 9.8 11.8 . .
100 35.6 7.6 9.8 13 Peng T YuJ Yan M et al. Chinese Journal of Analytical
Flunixin 25 89. 4 9.4 12.8 Chemistry : 2009 37
meglumine 50 93.5 4.9 14.3 3 363
100 95.6 8.3 14.3 14 ZhangLP Song D W Ma Z S. Transactions of the Chi-
Ketoprofen 2 4.7 >4 9.6 nese Society of Agricultural Engineering
50 97.8 8.3 12.2
100 99.6 3.6 6.8 201026 5379
Diclofenac 50 60.7 8.2 13.7 15 Zhang F Zhou F Wang G H et al. Spectroscopy and
sodium 100 62.8 7.8 11.5 Spectral Analysis
200 65.3 4.6 9.4
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