82

FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2020.09.014

HEAEEMEEESRNREERRAGYMABRTRSN

FIEEHEOH BE227H | 2020 F9 A | R@SHN

Detection and analysis of sulfonamides residues in meat poultry in Hunan province
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Abstract: To understand the residues of sulfonamides in meat poultry
in Hunan, providing basis for expanding the application of detection
methods of sulfonamide residues and strengthening the quality and
safety supervision of meat poultry products, the ultra-performance
liquid chromatography tandem mass spectrometry (UPLC-MS/MS)
method was optimized for the simultaneous determination of 10 kinds
of sulfonamide residues in meat poultry. The residues of sulfonamides
in more than 300 batches of meat poultry samples produced and sold
in various regions of Hunan Province were analyzed. The detection re-
sults of actual samples showed that the detection rate of trimethoprim
was the highest among the 10 sulfonamides, which reached 4.92% of
the total samples. The detection rate of chicken meat samples was the
highest, reaching 52.4 % of the samples containing sulfanilamide. Sul-
fonamides were detected in meat poultry samples in many areas of
Hunan Province, and the average value of sulfonamides detected in
Loudi area reached 101 pg/kg. While strengthening food supervision,
meat poultry producers should be aware of the potential risks of sul-
fonamides, standardize the use of drugs or use harmless alternative

drugs.
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1.1 #RE5 e
LL1 M5 iEH

T g s g B e P B s i | PR A0 BE B Y OB g
WE B e S Ik VR R e T s R ) 4R T T A e 4
FH 4o W B P () P 0 W ik g g M WA 10 o ik i 2%
B o i IR =99 4, b 5 b B8 G Bl A PR 7 5
NG EC e 1k 2, B2 B AR A IR A ]
IE PN« 43 A 4, [ 25 4 A 2 RV A BR A 7D

FEALI A

WA &R 4 . SHIMADZU Nexera X2 %, H 4~ & HAY
A PR

Jiit & 45 : AB SCIEX QTRAP® 4500 #1, 2% 8 AB Y

1.1.2

e PR A
1.2 A&
2.1 PRUEGR AT G o3 59 PR B L AR T gl 4% 10 mg

T 100 mL i BRI e 5 E 20 5 85 B
R 100 pg/mL GEE W . T 4 CUKARIRAE . K5 m ot i
W WS B =T bR RV L TR

1.2.2 WM @354y Hypersil GOLD(100 mm X
2.1 mm,3 pm); B AN 0.1% HER—5 mmol/L Z
TR B K VW B Oy Y W5 AR TRL 35 °C 5 BE RN IREE 15 °C
PERER 5 L, YEME RS E.0.0~2.0 min, 5% B; 2.0~
4.0 min,5% B~15% B;4.0~5.0 min, 15% B; 5.0~
8.0 min,15% B~40% B;8.0~10.0 min,40% B~95%
B;10.0~16.0 min,95% B;16.0~16.5 min,95% B~5%
B;16.5~20.0 min,5% B,

1.2.3 JRi%&M %% .AB SCIEX QTRAP®4500; & F
P ESIH s R &7 2 MRM; 8 7L JE: 5.5 kV 3 8 7
TR 1450 °C 5 E5E /S, 275 800 Pa; 4l By #4275 800 Paj
KA 172 375 Pa,

L2.4  FEACEL FRERKES 2 g B T RSBk, FRAR I
26 gOR# 2 0.01 @) Cy BRI 2 FE B BT 57

B REHEEAEHNEESATEBREAYKEERSN

WS , (KL G A BORHE & #5035 F 50 mL 292 35 3R
P BB P MA 25 mL 2B —/K (RFLEE 100 ¢
VWL A HENR ¥ 1 min, TR ARG Y PSR ATF
4RI 30 s, 3 000 r/min .0 5 min, ¥ Z 2B A
100 mL A3 64 43 W e 2 . 250 J5 MU0 BRI A 25 mL
CNEFEST I il B $2 30 5,3 000 r/min &0 5 min, &
I ORGSR IO, Frig b . SRR P A 25 mL £ i A
ECHEIR PR 5 min, iR 2 BB A 150 mL 5
XG0 M A 10 mL T 7 B R 28 &AL+ 45 C
KB EERERET ASKK T, #ERMA 1 mL &
K AR 1 s DWW B 30 s 1A 5% 1 0 Al TR
BA 10 mLiRAELEPMA 0.5 mL ZIFHRAMNIED
e W BE 2 min, 3 000 r/min &[> 5 min, 3 £ FE O A
W WU 2 25— K VB T 0.22 pm f L U8 8 . 4t UPLC-
MS/MS il 7 .

2 RS0

2.1 diEEGRE

2,11 B GAE ORE R 4 0 BC K 100 pg/ L M AR HEVE
W NGB EAE B G R R B 2R 2 4 F i
fh 2 G A AL, 2 ] ESTH+ 88 TR =, BEAT B 8 T 3l
MFEFAM RO TR R EEEFMm
FE TR TS AR BRI 1.

2.1.2 WRAHEORE &AL AT W I A T
K EE—0.1% F R K F BE—0.1% 2,5 mmol/L &
iR Bl 7K %o &AL G W Y (0335 0 B B8 - AL A B2 L 25 2R k)
HT i R 2 2 Y 00 25 o R R R L 7 ESTH-
BB L & B S R A W AE P s Pk I 3l AR IR
Fo £ R A TR AN BIARL, T ZE A B0 AE o A — 2 L i 1
FRRRED U] 4R i & F AL RCR, A0 2R & W
T U [R) A e e S 25 0 1 8 LR . IRk e 4%
B —0.1 % B % .5 mmol/L 2% 4k /K VE i gl AH L 4% 1
e Al 5 W W T 8 U T O R R A T 2K A R VA TR
MRM 4,3 5] WL 1.,

F1 10 MEREGYRILTSH
Table 1 Mass parameters of 10 sulfonamide drugs

St SRS ﬁﬁé’ﬁﬂ‘lﬁl/ _ %’?Xﬁ(m/ZL EHRIE/ eV fill 15 g /e V

min i SE T E E JE EE

itk e 1 0 SD 5.32 250.80/107.90  250.80/155.80 80 80 29 20
it fle Y A s e SMR 9.49 265.00/155.80  265.00/171.90 80 80 20 20
iR g TMP 11.44 291.10/230.07 291.1/260.92 120 120 32 32
ik Jhie — H FLms g SDD 11.53 279.00/123.90  279.00/185.90 80 80 26 26
ik Ji 50 ok SCP 12.16 284.87/155.86  284.87/108.01 30 30 21 35
ik i ) s SMX 12.45 254.00/107.80  254.00/155.80 80 80 35 20
itk e 1) Y 40 e SMM 12.60 281.07/155.98  281.07/107.98 80 80 25 25
ik e 405 — B 40 g i SDO 12.85 311.08/155.96 311.08/107.98 80 80 24 24
il Ji A1) — P g s SDM 13.85 310.87/155.58 310.87/108.10 85 85 44 24
Ttk i s i SQX 14.10 300.90/107.90  300.90/155.90 80 80 44 44
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2.1.3 RPN & 124 TTIEAEEAEN . BIn—E
aa{mﬁﬁfﬁfﬁ{&ﬁ?ﬂﬁi%ﬁbﬂﬁfﬁ{ﬁz 5 IR o I A T

O AR S B 10 T 2 Wy 39 47 70 AN ] 2 B2 A 5 J5 400 o6 18
Ulo DR A 00 e R R 2 2 o A s o o R T

2,14 SRMEWE B E MR 121 BT
T e AR T V5 VO o A0 S DA S T TR CRA XS ) g 3D
B SRR R R I A vk B Dy 10.0,20.0, 50,0, 100.0,
200.0,500.0 ng/mL Y R 5 A5 HE W, ¥ 1.2 3% & 100 o
BT o DA BE S B A b o 0 TR B O DA A s o R AT M Tl 19, 75

ST R NE T B S5 R D3R 2,10 i e 2
WHE 2.0~500.0 ng/mL JEH P, &SR BRI A0 EREL
BRTF 0.99, LIEME S/N=10 #fj & 10 Ry e 5 19
RN 50 pe/ke,
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Figure 1
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TEAVREE 6 1, 4% 1.2.4 J7 1 R A7 A AL 30, 3 550 4% Tt Jiie 28
2 Il SEFRG B L 25 AL UL 3R 3L X AR S 10 iR
e 25 HE 20,100,200 pg/kg MFRZK T A 105 3 5 [
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96.4 %  F0 X b HE I 22 (RSD) 75 [l 43 51 R 4.1% ~8.8% ,
3.7%~9.2% 1 3.3% ~8.8% . Fe WA 56 J vk [0 e 3 0 kG
R AT AT R R I A AT R
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Table 2 The regression equations, correlation coefficients, linear ranges and limits of quantification

of 10 sulfonamide drugs

# PR Ry MEFRE RHEEH/ (g e mL-D EHEMR/(pg s kg™ D
T Je s e y=6 900.7x 0.999 7 10~500 50
i Jre P B e y=69 278.2x 0.999 7 10~500 50
A y=77 315.8x 0.997 6 10~500 50
ik Bl — P B s g y=41 568.3x 0.999 6 10~500 50
ik Ji 5 Ik 1 y=24 110.8x 0.999 8 10~500 50
ik g F W e y=21 368.4x 0.999 8 10~500 50
itk T i) Y 4 y=24 923.2x 0.999 8 10~500 50
T AR — W A mEE y =134 276.0x 0.999 4 10~500 50
Tk Jiz 1) — W 48 s y=6291.7x 0.999 7 10~500 50
Tigk g s W I y=12955.9x 0.999 0 10~500 50

R3S TRAREEREAAYECATHEOREREETE

Table 3 The recoveries and precision of 10 sulfonamide drugs in meat poultry %

20 pg/kg 100 pg/kg 200 pg/kg

“ miiEs RSD [l i RSD [ g 2% RSD
Tk g s e 82.5 6.2 85.4 4.7 84.7 3.5
Ttk Je P S 5 84.9 5.6 83.7 7.4 90.4 8.1
F 4R e 81.2 8.4 85.4 5.7 87.4 6.6
it T . F e o e 87.6 8.8 86.7 9.2 91.5 6.8
Ttk e k1 90.0 5.3 91.1 3.7 96.4 8.2
it frie R e 83.6 4.3 84.8 5.9 91.4 3.3
it e 1) FR 4 5 84.3 4.1 87.4 6.4 92.6 3.4
it e 45 — F 4 i e 86.2 7.6 89.3 5.7 95.4 7.7
itk I i) — P 4 5 e 80.1 4.8 84.7 7.6 88.5 8.8
Tifh Jiz v 1 82.7 8.0 80.6 5.3 86.2 5.4

R4 HEBRESAXR 0 MBERXAYLE

Table 4 10 sulfonamide drugs in meat poultry from Hunan province (n=2325)

- o it FiL/ S/ LA/ e/ ME/ R/ Ko Tk LA E

(pgekg™  (pgekg ™  (ugekg  (ugekg )  (pgekg D %
Tk i v W 50 — — ND ND 0 0.00
i iz R g 50 — — ND ND 0 0.00
4 50 87.3 82.9 59.5 183.1 16 4.92
i Jlie — PP i 50 — — ND ND 0 0.00
il i 4 ok 1 50 — — ND ND 0 0.00
T i Y S e 50 76.4 — 64.6 88.3 2 0.62
i fe 1) Y A 50 75.3 67.2 53.8 105.0 3 0.92
ik JHie 4% — FR 4 s 50 — — ND ND 0 0.00
i e ) . Y e 50 — — ND ND 0 0.00
ik e g T O 50 — — ND ND 0 0.00

T ND ZRARM .
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Figure 2 Levels of 10 sulfonamide drugs in meat poultry

samples from different areas in Hunan province
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Table 5 The detection of 10 sulfonamide drugs in meat
poultry sub-categories in Hunan province
Fﬁ%%ﬂ E1(RV €3 &lﬁﬁﬁﬂi (oA EiR/N it/
(B 2% %
LER | 25 1 8 32.00
+ 09 A 25 1 2 8.00
- 38 A Py 2 75 1 1 1.33
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I 30 1 2 6.67
1 40 1 2 5.00
e 40 1 3 7.50
8 A 40 0 0 0.00
& 825 . 21 5.92
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