R AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2018 4E55 30 555 1

RBHEARL 7k

2. WA R Y A A R

1 4 2 HC - o 28T €00 T3 - £ R B 0 0 7 7 7 s o
bR BA Y 22 i i 25 25 )

B RER L, TFH 2R R E%

(LERXEGZANRIT/HFS TARERLANBRITHELLEF, b 100021;

SRR BT, AT AL 3100525 3. A VEE(FE) AR AE, T 100020)
W E:BH S E %P 22 Ak £ 5K G A8 G AR AR &% - B B R E (UPLC-MS/MS) il % 7 % . A3k
Mo U HRER, ETIGRIEE, A T 33 B 48 F B A%, B4 Waters Acquity UPLC BEH C (2.1 mm X
100 mm, 1.7 pm) & #4455 A0 REFEST SR B BMNBEX THATMNE, LR 2 8K ESHE— T 0RE
EAKME R R AR R (r) >0.997, %K A R 3 AR P22 AP sk K % 4n ahdh i TR h 0.03 ~
0.3 pg/kg, TFMRA0.1~1 pg/kg, £ 1.2.5 pe/kg ZAFRIAKF T, A0df Dk % 4 63.0% ~115.6% , 48 347 4k
EH1.2% ~15.9% , B kb AR RS T E N T &P 22 a2 40 69 R A
KB ks, 5750 BHAkrMEHE-SBAE; BAER; Rk, $5K8; AR5 LH
FESES RISS T ERFRIRAD : A X E S .1004-8456(2018)01-0028-07
DOI:10. 13590/]. cjfh. 2018. 01. 006

Determination of 22 sulfonamides in livestock products by ultra high performance liquid
chromatography-tandem mass spectrometry coupled with solid phase extraction
GAO Jie', CHEN Da-wei', DING Yu-qi’, LI Chang-kun’, ZHAO Yun-feng'
(1. Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for Food
Safety and Risk Assessment, Beijing 100021, China; 2. Zhejiang Institute for Food and Drug Control,
Zhejiang Hangzhou 310052, China; 3. Shimadzu ( China) Co., LTD, Beijing 100020, China)

Abstract: Objective To establish a method for the determination of 22 sulfonamides in livestock products by ultra high
performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS). Methods Samples were extracted by
acetonitrile and the fat was removed by hexane. Then the extract was purified by cation exchange solid phase extraction.
The analytes were separated on a Waters Acquity UPLC BEH C; column (2.1 mm x 100 mm, 1.7 pm) and detected by
positive electrospray ionization in multiple reactions monitoring ( MRM ). Results The method showed a good linearity
within a certain concentration ranges with relative coefficient r >0. 997. The detection limits of 22 sulfonamides in porcine
muscle, liver, and kidney were 0. 03-0. 3 pg/kg, and the quantification limits were 0. 1-1 pg/kg. The average recoveries
of 22 sulfonamides at the spiking levels of 1, 2 and 5 wg/kg were in the range of 63.0% -115.6% , with the relative
standard deviations in the range of 1.2%-15.9% . Conclusion The method was rapid, simple and accurate for the
simultaneous determination of 22 sulfonamides in livestock products.

Key words: Sulfonamides; livestock products; ultra high performance liquid chromatography-tandem mass spectrometry ;

solid phase extraction; simultaneous determination; veterinary drug residue; food contaminants
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x100 mm, 1.7 pm) ,Jii# 0. 3 ml/min, #£& 40 C,
PERERF 10 wl, Wi sh 41 A 4 0. 1% H fR-5 mmol/L
R Ui shAH B O B, B0 B2 PR , 2 25 16 2 e it
KPR,

Jo % R Y FL I 55 1 B 1 (EST + ) B, 49 $ili 4
KA Z RN I (MRM) o BHEHRTE 4 kV, 1k
AP 3 L/min, TS 10 L/min, 1S
10 L/min, BEFSIEE 250 C, O EE
300 °C, n#AR e g B 400 °C | filf 8 S % 1 270 kPa,,

2 WM F

F 1 22 iR 2 24 W) e 80RO (4T 2 75 B R B A% 1

Table 1  UPLC analysis conditions for 22 sulfonamides
I fia] /min WA A/ % W EAH B/ %

0 90 10

1 90 10

1.1 70 30

5 70 30

7 5 95

10 5 95

10. 1 90 10

14 90 10
PR R T R B )P B R T B Rl AR
REFS B 2,

i 20

Table 2 Mass spectrometry parameters for 22 sulfonamides

GRUEY] PREBEE/min - BB F/(m/z) FEF/(m/z) Q1 fi & A1 JE/V i RE/V Q3 f & HLE/V
SAA 2.03 215 156 * ,108 -24.0, -24.0 -11.0, -19.0 -30.0, -20.0
SDZ 2.99 251 156 * ,108 -13.0, -13.0 -15.0, -22.0 -29.0, -21.0
B Cq-SDZ 2.99 257 162* -30.0 -20.0 -21.0
SIM 3.29 279 124* 186 -14.0, -14.0 -22.0, -17.0 -23.0, -20.0
STZ 3.47 256 156 * ,108 * -30.0, -30.0 -15.0, -23.0 -30.0, -20.0
3 Cs-STZ 3.47 262 162* -30.0 -15.0 -30.0
SPD 3.65 250 156 * ,184 -30.0, -30.0 -16.0, -17.0 -30.0, -20.0
3Cs-SPD 3.65 256 162 ¢ -13.0 -15.0 -18.0
SMR 3.80 265 156 * ,172 -30.0, -30.0 -17.0, -16.0 -29.0, -19.0
B¢, -SMR 3. 80 271 162* -27.0 -15.0 -17.0
SMD 4.12 281 156,108 -30.0, -30.0 -17.0, -26.0 -29.0, -21.0
SMO 4.16 268 156,113 -30.0, -30.0 -15.0, -22.0 -29.0, -21.0
D,-TMP 4.19 294 230 ¢ -15.0 -24.0 -26.0
TMP 4.21 291 230" ,261 -30.0, -30.0 -24.0, -26.0 -25.0, -29.0
SMT 4.22 271 156 * ,108 -14.0, -14.0 -14.0, -23.0 -30.0, -20.0
SDM 4.36 279 156 * ,186 -30.0, -30.0 -19.0, -17.0 -29.0, -20.0
B Cq-SDM 4.36 285 162* -16.0 -19.0 -28.0
D,-SMP 4.46 284 156 ¢ -14.0 -17.0 -30.0
SMP 4.48 281 156 * ,108 -30.0, -30.0 -17.0, -26.0 -29.0, -20.0
SCP 4.76 285 156 * ,108 -15.0, -15.0 -16.0, -24.0 -29.0, -20.0
SMZ 4.95 254 156,108 -30.0, -30.0 -15.0, -23.0 -30.0, -20.0
SMM 5.11 281 156 * ,108 -30.0, -30.0 -18.0, -27.0 -30.0, -21.0
D,-SMM 5.07 285 160 * -14.0 -19.0 -30.0
D,-SDX 5.40 314 159 -17.0 -23.0 -18.0
SDX 5.46 311 156,108 -22.0,-30.0 -18.0, -26.0 -29.0, -20.0
SFZ 5.51 268 156,113 -30.0, -30.0 -13.0, -16.0 -30.0, -21.0
13 Cq-SFZ 5.51 274 162 * -30.0 -14.0 -18.0
SBA 6.17 277 156,108 -15.0, -15.0 -13.0,-23.0 -29.0, -20.0
SPA 7.24 315 158,156 -30.0, -30.0 -28.0,-21.0 -30.0, -30.0
SPZ 7.30 285 156 * ,108 -15.0, -15.0 -17.0, -26.0 -30.0, =20.0
SDT 7.73 311 156 * ,108 -30.0, -30.0 -21.0, -28.0 -30.0, -20.0
B3 Cs-SDT 7.73 317 162* -16.0 -21.0 -30.0
SQX 7.9 301 156 * ,108 -16.0, -16.0 -17.0, -27.0 -29.0, -21.0
B0 -SQX 7.9 307 162 * -15.0 -17.0 -18.0
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Figure 1 MRM chromatograms of a porcine muscle sample at the spiked level of 5 pwg/kg in ESI + mode



R AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2018 4% 30 #4551 1)

2.4 BN
P30 4 U S AR TC ] 22 b ik fie 25 25 W3R & s i
WA, R 2 R AR b, 1 001 2.2 SR

P, 23 P 8 B 0 T ) [R) ¥ 2 7K P 19 28 3 3k Tt DT

PCPR HEVE W, H LR B UL AR e M R R R S

1 7 1) T o s o pb 2 ) R R LR A BN

FOAR B T 1. 0, 15 W 3 oS80T e 5, T 1.0 2 1)
FEAE TG SR AR, /N T 1.0 2% A7 7 56 Jo 41 #hil 4L
7o 22 Pl i 25 245 W) ) 5L OO AN 2 B LU E
7E0. 61 ~ 1. 60 JWHl A, % W] 22 Tl il 11 2 25 W) 47 1
AN TR) P JRE ) 2 Joi 8 i A0 S AR o AR 3 SR A TR

L E N R B AT E &, B mT DA R e 358 TR %% 7 Xt
EmgE By m, [\ Bt n] HE 7Y A AL B of AR Y
PG ARIE T & BN E R
1.84
1.64
1.4
o 1.24
R 14
M i
& g
0.4
027
R N N S
i e L)
2 B ITFRE S v 22 i e 25 24 W () L R RGN

Figure 2 Matrix effects of 22 sulfonamides in porcine liver
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Table 3 Linear ranges,

e
linear equations, correlation

coefficients of 22 sulfonamides

o 2t . o LIP Y X i
GRLEY] Cpe/L) A 2 o g
SAA 0.5~200 y=1.1658x+0.2120  1.000 0 "C4-SDZ
SDZ 0.1~200 y=1.0802x+0.1514  0.999 9 '"C,-SDZ
SIM 0.1~200 y=1.8846x+0.1456  1.000 0 "C,-STZ
STZ 0.1~200 y=0.6563x+0.0416  1.0000 "C,-STZ
SPD 0.2 ~200 y=0.9040x +0.1101  0.999 8 '"C,-SPD
SMR 0.2~200 y=1.1405x +0.1519  0.999 9 "C,-SMR
SMD 0.2 ~200 y=0.5493x +0.0658  0.999 9 "“Cs-SMR
SMO 0.2 ~200 y=1.8186x+0.3204 0.999 8 "C,-SDM
TMP 0.1~200 y=5.4037x+0.5540  0.999 9 D;-TMP
SMT 0.2 ~200 y=1.0730x+0.1434  0.999 9 "C,-SDM
SDM 0.2~200 y=1.0900x +0.1070  0.999 9 "C,-SDM
SMP 0.1~200 y=0.5564x +0.0487  1.000 0 D;-SMP
Scp 0.1~200 y=2.3024x+0.3559  0.999 9 D,-SMM
SMZ 0.2~200 y=3.0871x+0.5133  0.999 9 D,-SMM
SMM 0.2 ~200 y=2.2341x+0.4316  0.999 9 D,-SMM
SDX 0.1~200 vy :2 8314x +1.5736  0.997 7 D;-SDX
SFZ 0.2 ~200 y=0.7741x +0.0679  0.999 9 " C,-SFZ
SBA 0.2~200 y=0.9667x +0.1639  0.999 8 '3C,-SDT
SPA 0.2 ~200 y=0.5254x +0.1072  0.999 8 " C4-SDT
SPZ 0.5~200 y=0.1396x +0.0424  0.999 6 "C-SDT
SDT 0.1~200 y=1.6451x+0.2421  0.999 8 "3C,-SDT
SQX 0.5~200 y=0.1962x +0.0204  0.999 9 "C,-SQX
2.6 JrkAr s PR A R
X2 R AT AT I s, 1L 3 A £

FU XS 7 B € 32 R 75k B A BR (LOD) |, LA 10 A5 5 1
FU XS 7 ) B A O T v 1 E BEFR (LOQ) |, 753 31) 22 Fif
i e 2R 2 W DT iR I BR B e R IL R 4. 45 R B
7,22 PRI A 7 I A R < 0.3 wg/ke, 2 i
BRYI <1 ng/kg, BEME I AL 75 7 di v b I 5 24 W) 5k A
I Y 2R

FR K78 1 m A [ il 30 4528 (n = 6)

Table 4 Detection and quantification limit, recoveries and relative standard deviations(RSDs) of 22 sulfonamides in porcine muscle, liver, kidney

VL T s
iy LOD/LOQ e o LOD/LOQ e o LOD/LOQ e .
/(pg/kg) ek % RSD7% ) g/kg) I /% RSD/% ) %/ % RSD/%

SAA 0.3/1 879806703 1359232 0.2/0.5 66727797 67,5825 0.3/1 108188585 9167386
SDZ 0.3/ 82.3.103.9,102.3 7.5.4.7.5.6 0.03/0.1 78.5.99.0.100.5 4.9.2.3.2.6 0.20.6 114.7,106.5,111.8 2.2,3.8.7.0
SM 0.1/0.3  78.7.72.2,65.8  7.3.0.8,4.6 0.03/0.1 96.0,112.1,114.5 7.4.5.5.10.5 0.03/0.1 113.7.104.2,114.1 9.0.4.6.4.8
SIZ 0.2/0.5  94.0.107.5,107.3 10.8.4.4,4.6 0.03/0.1 71.6.79.8,86.6  7.8.4.9.52 00602 112.6.96.7.110.4 3.4.3.03.0
SPD 0.1/0.3 95.1,107.8,105.7 7.1,5.3,3.2  0.06/0.2 71.9,92.8,99.2 6.9,4.5,2.3 0.06/0.2 105.4,89.4,113.2 4.3,5.4,6.5
SMR 0.100.3  95.1,110.6,100.7 7.73.0.4.4 0.06/0.2 70.3.89.0,10L4  3.9.2.1,2.7 0.1/0.3 105.6,102.7,111.2 6.9.6.8.9.1
SMD 0.3/1  71.9.89.2,76.7  7.6.10.9,6.8 0.06/0.2 73.0,97.1,102.9  9.3.5.4.7.4  0.1/0.3 111.0,104.0,105.9 5.6.5.8.7.9
SMO  0.1/0.3  74.5.90.7.75.5  6.6.7.2,47 0.06/0.2 64.8.63.7.81.6  9.8.12.5.45 0.060.2 70.7,63.0,67.2  9.4.4.9.43
TMP  0.03/0.1 101.6.110.5,100.3 7.0.7.3.5.6 0.03/0.1 79.2.93.8.107.8  3.3.5.4.6.4 0.03/0.1 107.5.113.1,107.1 10.6.8.2.13.6
ST 0.1/0.3  66.4.86.8,73.7  5.6.7.9.4.0 0.06/0.2 73.3.80.7,95.1 543422 0.1/0.3 86076571 54,9247
SOM 0.1/0.3  §2.3.1027,100.8 12.5.5.3.4.7 0.06/0.2 82.6.854.110.3 862732 0.06/0.2 112.6.106.4,115.0 3.9.4.7.1.2
SMP 0.1/0.3 100.2,107.4,92 4 8.8,4.9,14.5 0.03/0.1 72.8,88.2,93.2 2.5,4.7,5.1 0.06/0.2 109.5,110.8,104.1 3.8,5.5,8.3
SCP 0.09/0.3 115.6,105.2.85.5  7.1.6.2.4.8 0.03/0.1 78.0.82.5,104.8 9.4.7.8.6.6 0.06/0.2 984.97.8923  53.1.7.5.3
SMZ 0.3/1  84.9.95.2711  T.412.8,54 0.1/0.3 7358061015 624534 0.1/0.3 107.6.86.3.105.4  2.3.5.0.6.6
SMM 0.3/1  97.8.113.9.96.7 11.4.7.0,3.9 0.06/0.2 7388381004 874639 0.1/0.3 11369961087 4532387
SDX  0.1/0.3 103.7.100.0.106.3 §.2.2.9.1.6 0.03/0.1 77.9.88.6,104.3 10.3.6.1,5.3 0.03/0.1 113.9.102.7,111.4 3.5.4.1.5.1
SFZ 0.3/1 95.7,99.6,100.9 11.3,5.5,4.8 0.06/0.2 75.0,89.8,100.3 1.8,4.5,3.2 0.1/0.3 113.6,107.1,110.2 3.3,5.3,5.7
SBA 0.2/0.5  76.0.89.8.85.2  9.6.4.4.4.1 0.06/0.2 745783.945 553415 0.1/0.3 93.680.890.5  9.4.3.7.159
SPA 0.2/0.5 95.1,103.2,96.8 4.1,3.4,5.6 0.1/0.3 70.5,81.2,97.0 9.4,6.3,4.0 0.2/0.6 96.9,90.3,94.9 3.0,2.4,4.0
SPZ 0.3/1  97.6.88.3,80.4  9.7.13.6,8.0 0.2/0.6 100.3.92.8.94.7  9.9.5.657 0.3/1  99.7,106.2,96.8 862925
ST 0.04/0.1  93.3.106.5,102.0 5.2.2.02.7 0.06/0.2 79.3.89.2,99.9  4.2.71.64.9 0.060.2 111.5.97.9.110.7 3.7.5.7.6.0
SOX_ 0.3/1  102.5.95.8.97.9  7.0.44.86  0.3/1 _ 764.90.5.100.8 10.2.7.7.6.0 0.3/l _ 11L1.113.5.1128 4.0.6.8.5.3
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A 2 0.31 — —
WA 3 13. 89 — _
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FH — — —
W1 — — —
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W2 — 0.24 0. 87
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W E.BEW EiAHARMEHE- S = F w9 g i (UPLC-MS/MS) il & @ & 4% 3k Ao it T AR A4 5 b 4
MHAMEEN T X, AE HRA Lﬂi-714(84:16 V/V)# F R B, % QuEChERS 7 i %4, 58 A BDS HYPERSIL
Cy&3#A (4.6 mm x100 mm,2. 4 pum) #4755, A TE-CBRA4&Z TR A RS AH E B, A H 300 wl/min, £
Bk R 5B F AKX (ESL) f= £ }i/l"kfm‘]*%i\(MRM)—Fk THM,RRAA R RER S, AT EOERR
FRCEMBEAGELETEN O NEZA TR0 TERRH B PO AFATELTHTHN, FR ERK
FUHTANADFZTELAWMAELEARELRRIF ML ZH(r) ¥ RILT 0.999, =1 % /£ 81.8% ~ 98.2%
Zja) ARSI AR A A 5.6% ~9.3% Z 0, 60 i FERRTH BT HEEBATRETAFE, S H 152 ~
960 pe/keg, A A3 HAFEZH AL R, £18 HFTFLH5BERRETEFPERLR T RNB RN 7Rk, LA
BAEM E RAMKGRE Bk ER RHES TARTF, ZETRBRRL RGN F ik,
KR A 3 ARl €3 BT QUECHERS; AM A% REH & REFTEN; RELS
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Determination of four mycotoxins in grain products with QuEChERS-based approach and
ultra high performance liquid chromatography coupled to mass spectrometry
SU Bi-ling, XIE Wei-ping, OUYANG Yan-ling, CHEN Lin-gang

(Quanzhou Center for Disease Control and Prevention, Fujian Quanzhou 362000, China)

Abstract : Objective A high performance liquid chromatography coupled to mass spectrometry ( UPLC-MS/MS) method
was developed for the determination of four mycotoxins in grain products such as bread, steamed bun and biscuit. Methods
Samples were extracted with acetonitrile-water (84: 16, V/V), then was purified by QuEChERS approach. UPLC
separation was achieved by using BDS HYPERSIL C;; (4.6 mm x 100 mm, 2.4 pm) chromatographic column by gradient
elution at a flow rate of 300 pl/min with methanol and acetate buffer as the mobile phase. The detection was carried out by
negative electrospray ionization ( ESI-) mass spectrometry in multiple reaction monitoring mode ( MRM ). Matrix-matched
calibration was used for the quantification. The limits of detection, quantification, accuracy and precision of the method
were evaluated. The method was used for detecting four mycotoxins in 60 different grains from the market. Results Under
optimized condition, four mycotoxins had good linear relationships in the certain correlation ranges with the correlation
coefficients all above 0.999. The average recoveries of 4 mycotoxins at three spiked levels ranged from 81.8% to 98.2%
with relative standard deviations of 5. 6% -9. 3% . Four mycotoxins were detected in the 60 market samples. Deoxynivalenol
(DON) was detected in all samples with the concentrations of 15. 2-960 wg/kg, the other 3 mycotoxins were not detected.
Conclusion The method was more simple and lower cost than the national standard method and the national food safety
risk monitoring method, with fast speed, high sensitivity and good reproducibility, which improve the national food safety

risk monitoring method.
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