6 12 Vol. 6 No. 12
2015 12 Journal of Food Safety and Quality Dec. , 2015

QuEChERS
/B'

oA REA BAEED BRMEL e M RY, pES

(1. , 210036; 2. , 211198;
3. () , 200080)
B = BN QuEChERS yi2 b7
, (EMR-lipid) ,
ZR 19 4 0.5~10.0 pg/kg ,
20%, 60%~120% &g ,
KB\ 5 ; ; QUEChERS;

Rapid determination of fagonistsresidualsin pig liver by liquid chromatogr aphy-
tandem mass spectrometry combined with novel QUEChERS method

QU Bin', GENG Shi-Wei', LU Gui-Ping', JIANG Tian-Mei', SHAO De-Jia',
CHEN Rong”’, GUO Liang-Xue®

(1. Jiangsu Quality Inspection and Testing Center for Animal Products, Nanjing 210036, China; 2. School of Sciences,
China Pharmaceutical University, Nanjing 211198, China; 3. Agilent Technologies (China) Co., Ltd.,
Shanghai 200080, China)

ABSTRACT: Objective To develop a method to determine the S-agonists residuals in pig liver based on a
novel QUEChERS material. Methods The sample of pig liver was enzymatic hydrolysis and extracted by
acidified acetonitrile. The extraction was cleaned-up by enhanced matrix removal (EMR-lipid) material. After
polished and salted out, the analytes were detected by liquid chromatography-tandem mass spectrometry
(LC-MS/MS). Stable isotopes were used as internal standard. Results Nineteen S-agonists were detected at
the range between 0.5 pg/kg and 10.0 pg/kg with good linearity. The intra- and inter-precision were lower than
20%, and the recoveries were between 60% and 120% with high, medium and low concentrations. Conclusions
The method is simple, rapid and effective, and it is suitable for rapid screening and quantitative analysis of

large scale samples.
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10 ng 2 mL ,50°C ,
- 0.5 mL 0.1% - (90:10, V21 ,
, , ImL 100 ng A PTFE ,
(ultra performance liquid chromatography-tandem
222 FfouiE mass spectrometry, UPLC-MS/MS)
2g, , 02 223 UPLC-MS/MS 4#7

mol/L (pH=5.2)5mL  f- (1)

/ 100 pL, , 55°TC : Waters CSH Cj3 (2.1 mmx100 mm, 1.7
2 h , 100 ng/mL pm); A: 0.1% R :0.1%
100 puL 5% 15mL, R ; : 0~7 min, 5%B~70%B,

20 min, 4 ‘C 10000 r/min 10 min 7~7.2 min, 70%B~5%B, 7.2~10 min, 5%B~5%B,
s 1 g EMR-lipid, 0.2 mL/min; 125 C; :5ul

5 mL 5 mmol/L , EMR-lipid (2)

s R ; : 5500 V;
, , 4 °C 10000 r/min 5 1550 C; : 50 psi; 150
min, 10 mL s 1 psi; 1 20 psi; : ;

min, 4 ‘C 10000 r/min 5 min, 1
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Tablel The chromatographic retention time and the parameters of qualitative and quantitative ionsfor S-agonists

(min) (m/z) (eV)
368>294* 25
-D9 4.1
368>312 19
-D9 - 4.1 377>295 26
367>293* 25
-D9 4.1
367>349 16
-D9 - 4.1 376>294 25
234>160* 19
-D9 2.9
234>216 12
-D9 - 2.9 243>161 20
220>160* 22
-D7 2.3
220>202 18
-D7 - 2.3 227>161 22
277>203* 21
-D9 3.8
277>259 14
-D9 - 3.8 286>204 22
291>203* 20
-D9 4.2
291>273 14
263>203* 24
-D9 3.5
263>245 15
214>154* 22
-D7 3.5
214>196 16
-D7 - 3.5 221>155 24
304>135* 25
-D6 3.1

304>286 10
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(min) (m/z) (eV)
-D6 - 3.1 310>141 25
293>205* 22
-D9 4.2
293>275 15
311>237* 23
-D9 4.3
311>293 16
-D9 - 4.3 320>238 24
325>237* 22
-D9 4.3
325>307 15
292>236* 21
-D9 5.6
292>201 27
-D9 - 5.6 301>237 21
345>150%* 29
A A-D3 5.0
345>327 18
A-D3 - 5.0 348>153 30
302>164* 21
-D3 3.6
302>284 15
-D3 - 3.6 305>167 21
240>148* 24
-D3 2.2
240>222 14
-D3 - 2.2 243>151 25
226>152* 21
-D3 2.3
226>125 31
-D3 - 2.3 229>153 21
228>154* 21
-D9 3.8
228>172 15
-D9 - 3.8 237>155 21
262>185* 32
-D7 2.2
262>244 17
-D7 - 2.2 269>185 31
Y
- ) 2g
3 LRI 0.5 1.0 2.0 5.0 10 pg/kg ,
(13 2
31 EBRMSOH 2.2.2 , UPLC-MS/MS
1, p
b
(1.0 pg/ike)
y73 0.5~10 pg/kg
29 b b ﬂ-
2
2~7 min
b 2 ,
3.2 FrfERIZ. MTERIREZR 10

10 ng/mL f-

0.5 nug/kg



12 , QuEChERS s 4751

m XIC of +MRM (80 pairs): 368.000/294.000 amu Expected RT: 4.1 ID: Bambuterol from Sample 1 (KB) of DataSET7.wiff (Turbo Spray)
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Fig. 1 The chromatogram of blank pig liver
m X]C of +MRM (80 pairs): 368.000/294.000 amu Expected RT: 4.1 ID: Bambuterol from Sample 17 (T3) of DataSET7.wiff (Turbo Spray)
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Fig. 2 The chromatogram of pig liver spiked at the concentration of 1.0 pgkg
;2. ;3. ;4. ;5. ; 6. ;7. ; 8. ;9. ; 10. 5 11,
; 12, ; 13, ; 14, ; 15, ; 16. ; 17, 5 18. A; 19.
2 MR p-ZARHENTIR AR AR R 2 k2
Table2 Thestandard curves of g-agonistsin pig liver "
@) Y=0.16235X+0.00658 0.96441
Y=0.21228X+0.00291 0.99821 Y=0.24439X+0.08052 0.99602
¥=0.17149X+0.0003 1 0.99716 ¥=02758 LX+0.01986 0.99114
Y=0.15469X+0.01031 0.99978 Y=0.17124X+0.01622 0.99846
Y=0.27838X-0.01714 0.99611 A Y=0.22458X-0.01049 0.99917
Y=0.19036X+0.04074 0.99423 Y=0.28052X-0.04312 0.99548
Y=0.28182X+0.03625 0.99395 Y=0.16807X-0.02788 0.99926
Y=0.06196X-0.00083 0.94935 Y=0.29833X+0.05197 0.99476
Y=0.15309X+0.02659 0.99914 Y=0.36639.X+0.03004 0.99378

Y=0.17905X+0.28460 0.99348 Y=0.51649X-0.04187 0.99076
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33 HBEESEWERRK 34 LRRMERBIST T
0.5 1.0 5.0 ugkg . %222
. , 5 : (TI T2 T3) ,
34, (RSD, %) : ,
, 4 GB/T 21313-2007
, , 1025 -18-2008 3

Vs 4, Vs
20%, 60%~120% 3

®3 SEEEEFIRREEEMEYE(n=5)

Table3 Theprecisionsand recoveriesfor f-agonists (n=5)

(RSD, %) (RSD, %) (%)

0.5pg/kg 1.0pgkeg 5.0pgkeg 0.5pgke 1.0pgkeg 5.0 pgkg 0.5 pg/kg 1.0 pg/kg 5.0 pg/kg

2.7 2.9 3.4 6.7 3.9 33 110.8 103.4 107.3
4.2 2.0 2.2 5.8 53 5.0 102.6 94.0 96.2
52 0.9 1.3 5.9 3.5 2.4 88.9 100.6 99.8
9.3 6.4 3.5 4.9 7.3 11.8 112.9 110.9 110.5
2.4 10.3 0.2 6.6 1.4 3.7 109.0 94.1 101.0
10.3 5.1 1.1 9.1 7.1 15.0 823 92.4 92.6
9.3 3.4 2.3 12.0 7.6 6.3 953 90.9 96.0
7.8 1.6 23 3.0 10.7 7.6 93.7 103.8 101.8
6.7 4.6 23 7.6 12.0 4.3 87.1 80.1 117.5
5.1 12.3 10.0 133 13.6 8.2 1143 113.7 112.3
8.1 3.9 1.0 6.1 2.7 33 63.0 93.6 97.1
4.8 13.6 10.5 12.4 6.5 9.3 121.0 108.4 105.6
43 2.8 4.1 7.8 6.2 59 87.7 93.0 93.0
A 53 1.2 0.8 7.4 1.7 2.0 110.4 100.7 99.1
7.9 1.5 3.8 6.1 5.7 5.6 122.1 115.8 105.1
4.2 43 1.7 133 9.6 3.6 103.1 112.1 102
8.8 3.5 1.3 153 10.8 8.5 87.0 93.7 90.5
43 4.0 3.6 18.1 8.8 7.6 91.1 105.5 100.0
7.1 6.2 12.6 14.9 17.2 13.8 83.5 104.8 104.2

x4 EFRHEROTER
Table4 Theresultsanalyzed by real samples

(ng/kg)
GB/T 21313-2007 1025 -18-2008
Tl 1.1 1.1 12
T2 23 2.6 2.0

T3 0.8 0.7 0.6
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