7 7 Vol. 7 No. 7
2016 7 Journal of Food Safety and Quality Jul., 2016

3 S ST S I

( , 201203)
W E HHB - (liquid chromatography-tandem mass spectrometry, LC-MS/MS)
17 Fik 0.1 mol/L ,
, CAPCELL PAK Cg ; (electrospray ionization, ESI+)
(multi reaction monitoring, MRM) , SR 17
0.1~1.0 pg/kg; 0.5~50 pg/kg s r>0.99; 82.40~100.6% s

1.0~6.0%(n=6) 45t ,

E3: 4 ; - ; ;

Simultaneous deter mination of 17 kinds of sulfonamidesin honey by liquid
chromatogr aphy-tandem mass spectrometry

XU Hui, CHEN Yan, WANG Ke, LIU Chang*
(Shanghai Institute of Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 17 kinds of sulfonamides in
honey by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods Honey was dissolved with 0.1
mol/L hydrochloric acid, removed fat with n-hexane and cleaned up with solid phase extraction column, and then
separated by CAPCELL PAK Cig column. Mass used electrospray ionization positive ionization mode (ESI+) and
multiple reaction monitoring (MRM) for determination with internal standard method for quantification. Results
The limits of detection of 17 kinds of sulfonamides were 0.1~1.0 pg/kg. The method showed a good linearity over the
range of 0.5~50 pg/kg with r>0.99. The average recoveries were in the range of 82.40~100.6%, while the relative
standard deviations (RSD) were 1.0~6.0%(n=6). Conclusion The established method is highly sensitive and
accurate, which is suitable for the detection of sulfonamides in honey.
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, 10~100 pg/kg,
100 pg/kg!'* 1!

- - (liquid
chromatography-tandem mass spectrometry, LC-MS/MS)
, LC-MS/MS R

s

s LC-MS/MS ,

5

2 MBERE
21 UHBEERE

Waters ACQUITY UPLC (
Waters ); API 5500 ( AB Sciex ); MS3
( IKA ); R40 (
Thermo ); ( Organomation );
Milli-Q ( Milli-pore ); Oasis MCX

(150 mg, 6 mL)( Waters )
22 #HE5I

(
)
( : SZBB137XV; 1 99.7%)
( : SZBD042XV; £ 95.6%) I
( : SZBD227XV; : 98.8%)
( ) : SZBB028XV; :99.9%)
( : SZBB322XV; 1 98.8%) (
1 SZBCO061XV; 1 98.9%) ( ) (
SZBC109XV; 1 99.9%) Sigma ;
( ) 1 2.0; : 100%)
( 1 1.3; 1 100%) ( : 2.0
100%) ( 1 1.2; : 100%) ( :2.0;
1 100%) (European Pharmacopoeia,
EP); ( 1 40108; 1 99.0%)
( : 30308; : 98.0%)
Dr.Ehrenstorfer ; ( : 100411-200501;
1 100%) W ( : 100025-200904;
99.8%) ;

( : GOJ109; 1 98.6%) (United

States Pharmacopoeia, USP);

-13C6( : 090319;

1 99.9%) ( ) -13C6( 1 221542;
99.9%) Witega ; -D4(
10-SWZ-34-2; : 98.0%) -D4(
1-ATH-76-3; 1 98.0%) -D4(
1-KGD-17-1; 1 98.0%)

(Toronto Research Chemicals, TRC) ; e
-13C6( : SZBE016XYV, : 99.5%)
-D6( : SZBDO063XV; :99.4%) e
-13C6( : SZBD164XV; : 99.6%)
-13C6( : SZBE045XV; : 99.2%)
-13C6( : SZBE045XV; 1 99.8%) -D3(

: SZBD105XV; 1 99.3%) -D3(
SZBE113XV; : 99.8%) -13C6(
SZBC263XV; : 99.5%) -D4(
SZBE084XYV;, 1 99.4%) Sigma ;

-D4( : 40821AC; 1 94.5%)
Dr.Ehrenstorfer
(HPLC ) (HPLC ) (HPLC )
Merck ; (HPLC ) Sigma
; ( ) ( ) ( )
; Milli-Q

( MILLIPORE )
23 WL
2.3.1  ARAE SR 4G B

10 mg, 20 mL

, 500 pg/mL
, 1
pg/mL
5 mg, 50 mL R
R s 0.1 mg/mL
0.5 mL, 50 mL ,
; , 1 pg/mL
232 #HaEra
1.0 g( 0.01 g) 50
mL , 50 pL, 0.1
mol/L 5 mL, 5mL S
20 4600 r/min 5 min
: MCX 3 mL 3 mL
(0.1 mol/L) )

2 mL 0.1 mol/L
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2 mL - - (55:25:20, V:V:V) s s - - 5 mmol/L

10 min, 2 mL - - - 0.1% ,
(25:35:35:5, V:V:VV) S s
45 °C 0.5 mL, 1.0 mL, ( ) ,

5 0.22 pm N - 17
CAPCELL PAK Ci3 (250 mmx4.6 mm, 5.0 pm),

233 RAREHEMS 13

: CAPCELL PAK Cig (250 mmx4.6 mm, 5.0
8:2,V:V),B 0.1%
(5.0 mmol/L ); : 0~3.0 min,
3% A; 3.0~6.0 min, 3%A 12%A; 6.0~9.0 min, A
12% 50%; 9.0~13.0 min, 50%A; 13.1~16.0
min, 3%A : 800 pL/min; 210 pL; :35°C
234 k&M

pm); tA -

: (electrospray ionization,
ESI); : ; : 5.5 kV;

1500 C; (GS1): 50 psi; (GS2):

50 psi ; (air curtain gas pressure, CUR): 35 psi;

(collision gas pressure, CAD): 10 psi; :

(multi reaction monitoring, MRM)

3 HERS5HH
31 GIEFRHMMRL

= X]IC of +MRM (43 pairs): 311.000/156.000 Da from Sample 9 (S5) of 150812.wiff (Turbo Spray)
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32 BUEFMHHMRK

1 pg/mL

1
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50 pL )
0.5~50 pg/kg, “2.3.27 ,
, 2337 234
LC-MS/MS ,
, SNy 3,
(limit of detection, LOD)
2
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Fig.l Chromatogram of sulfadoxine and sulfadimethoxine



2730

m XIC of +MRM (43 pairs): 281.000/156.000 Da from Sample 9 (S5) of 150812.wiff (Turbo Spray) Max. 2.5e5 cps.
11.20
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Fig.2 Chromatogram of sulfamethoxypyridazine and sulfamonomethoxine

m XIC of +MRM (43 pairs): 268.000/156.000 Da from Sample 9 (S5) of 150812.wiff (Turbo Spray) Max. 1.1e5 cps.
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Fig.3 Chromatogram of sulfamoxole and sulfisoxazole
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F1 SHEBRFUEYNRIZSH
Tablel Mass parameters of sulfonamides
(m'z) (m'z) V) ) (eV) V)
156.0 21 30
285.0 40 10
108.1 32 30
156.0 24 30
311.0 60 10
) 108.0 38 30
156.0 26 30
281.0 60 10
126.0 33 30
156.0 22 10
250.0 120 9
108.0 34 10
156.1 21 11
251.0 120 9
108.1 34 7
156.0 20 10
215.0 60 9
108.0 30 10
156.0 26 30
281.0 60 10
126.0 33 30
156.0 23 30
Y 301.0 60 10
108.0 40 30
156.0 24 30
311.0 60 10
) 108.0 38 30
156.0 21 10
268.0 120 9
108.0 34 10
156.0 21 9
255.9 120 9
108.0 31 9
186.0 24 12
279.0 120 8
156.0 26 10
156.1 21 7
270.9 65 11
108.1 35 10
108.0 21 8
172.9 80 8
65.1 40 8
156.0 21 10
) 268.0 120 9
113.1 25 10
156.0 22 10
I 254.0 120 10
108.1 32 10
156.1 24 12
264.9 130 9
172.0 24 12
-13C6 291.0 162.1 198 10 26 7
-D3 314.1 155.9 80 7 25 15
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&gkl
(m/z) (m'z) V) V) (eV) V)
-D3 284.1 108.2 80 7 36 15
-13C6 256.0 162.0 80 7 23 15
-D4 255.0 160.0 88 9 22 10
-D4 285.2 159.9 142 7 25 36
I 113C6 307.3 162.1 116 13 25 20
-D6 317.1 162.2 168 10 31 14
-13C6 262.0 162.0 80 7 21 15
-D4 283.2 186.3 100 8 12 11
-D4 275.0 159.9 80 7 20 15
-13C6 179.0 114.0 80 7 23 15
() -13C6 274.3 162.0 80 7 20 15
B -13C6 260.1 162.1 72 9 22 9
-D4 269.3 172.1 160 10 28 19
FR2 BUEYNEMERE. HXREMENHR
Table2 Linear equation, correlation coefficient and limit of detection
) LOD(pg/kg)

Y=1.96x10X-9.94x10° 0.9918 0.5

( ) Y=1.13x10°X-2.9x10* 0.9988 0.1

Y=4.02x10*X +2.09x10* 0.9990 0.25

Y=5.45x10*X -2.94x10* 0.9958 0.25

Y=3.2x10"X +3.87x10° 0.9979 0.3

Y=1.05x10*X -472 0.9966 1

Y=1.67x10"X -3.58x10° 0.9959 0.5

& Y=2.92x10*X +9.77x10° 0.9967 0.5

( ) Y=4.87x10*X +5.35%10° 0.9978 0.25

Y=2.4x10"X -4.44x10* 0.9976 0.5

Y=2.44x10*X -576 0.9998 0.3

Y=7.96x10*X +2.59x10* 0.9984 0.2

Y=2.59x10*X -1.02x10° 0.9973 0.3

Y=688X +366 0.9981 1

«C ) Y=2.54x10*X -3.03x10* 0.9938 0.5

& Y=2.61x10*X -3.29x10° 0.9960 0.1
Y=4.29x10*X -1.76x10° 0.9973 0.25

34 FHEMBIERMEERE 6 3 .3
3 82.40~100.6% s (relative standard

“39.034” deviation, RSD)  1.0~6.0%,
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=3 FHEREYEFIEEE (n=6)
Table3 Recovery and precision of the method (n=6)
RSD
% /k RSD(%
(ug/kg) ( “) (%) (Hg g) (%) ( 0)
0.5 92.04 0.5 90.17
5 93.34 1.1 5 96.35 3.4
50 91.32 50 94.28
0.5 88.64 0.5 96.56
5 90.71 2.2 5 93.39 1.7
( )
50 86.74 50 94.48
0.5 89.32 0.5 82.40
5 98.38 3.2 5 85.35 1.8
50 92.55 50 84.40
0.5 90.91 0.5 92.56
5 93.74 1.5 5 96.77 2.4
50 92.49 50 96.19
0.5 89.94 0.5 89.46
5 95.30 4.8 5 95.21 3.1
50 99.02 50 93.18
0.5 85.53 0.5 94.07
5 88.32 2.6 ) 5 92.66 1.0
50 83.83 50 92.31
0.5 91.32 0.5 89.81
5 100.6 5.1 I 5 95.98 5.3
50 93.34 50 99.74
0.5 93.34 0.5 93.12
e 5 95.22 3.9 5 95.60 1.4
50 88.26 50 93.43
0.5 92.53
5 99.58 6.0
(
50 88.52
. . =4 FAPASZER
AR
35 TFIAHIRF Table4 Result of FAPAS
FAPAS(Food
Analysis Performance Assessment Scheme)
(ng/ke) (%)
4 , 81.4 92.1 0.5
81.4 pg/kg, M 106.5 pg/kg, 49.7
& 106.5 116.4 -0.4
ng/kg 7.86 ug/kg, Z <2,
s s 49.7 63.9 -1.0
7.86 9.04 -0.6
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