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Foreword
This standard was proposed by and is under the charged of Certification and Accreditation
Administation of the People’s Republic of China.

This standard was drafted by Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China. ’

The standard was mainly drafted by Xie Wen, Chen Xiaomei, Ding Huiying., Xi Junyang, Han Chao,
Zhang Huimin.
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Determination of sixteen sulfonamides residues in
royal jelly for import and export—LC-MS/MS

1 Scope

This standard specifies the method of sample preparation and determination of sixteen sulfonamides
residues in royal jelly by LC-MS/MS.

This standard is applicable to the determination of residues of sulfadiazine, sulfathiazloe,
sulfapyridine, suifamerazine, sulfamethazine, sulfameter, sulfamethizole, sulfamethoxypyridazine., sul-
fachloropyridazine, sulfamonomethoxine, sulfadoxine, sulfamethoxazole, sulfafurazole,
sulfabenzamide, sulfadimethoxine, sulfaquinoxaline in royal jelly.

2 Normative references

The following normative documents contain provisions which, through reference in this text.,
constitute provisions of this Professional Standard. For dated references, subsequent amendments
to,or revisions of,any of these publications do not apply. However, parties to agreements based in
this Professional Standard are encouraged to investigate the possibility of applying the most recent
editions of the normative documents indicated below. For undated references. the latest edition of
the normative document referred to applies. '

GB/T 6682 Water for analytical laboratory use—Specification and test methods.
3 Principle

Methanol is used to precipitate protein. Then the supernatant is extracted with ethyl acetate. After
MCX and Cyq solid phase extraction cartridge purification, the residues are determined by LC-MS/MS,
and quantified by internal standard method.

4 Reagents and materials

Unless otherwise specified, all regents used should be analytical grade, “water” is the first grade
water prescribed by GB/T 6682.
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4.1 Acetonitrile:HPLC grade.

4.2 Methanol:HPLC grade.

4.3 Ethyl acetate:HPLC grade.

4.4 Formic acid:HPLC grade.

4.5 Sodium chloride.

4.6 Ammonia water;25% ~28

4.7 5% Ammonia methanol so 95, V/V).

4,8 Sulfadiazine, sulfathiazloe, sulf erazine, sulfamethazine, sulfameter,
sulfamethizole, sulfamethoxypyridazi idazine, sulfamonomethoxine, sulfadoxine, sul-
famethoxazole, sulfafurazole, s ulfaquinoxaline, sulfadiazine-D4,
sulfamethazine-D4, sulfadimetho Other information see annex A

table A. 1.

te amount of each standard (4. 8)
of 100 ng/mL as the standard stock
months.

4.9 Standard stock solution: Accurately weig
(accurate to 0. 1 mg) ,dissolve in
solution respectively,stored at
4.10 Isotope internal standa amount of each isotope internal
standard (4.8) (accurate to 0. ly , the concentration of solution
is 100 pg/mL as the standard
4,11 Blank solution of sampl ution is prepared with royal jelly
without sulfonamides.

4.12 Calibration curve standard working solution: According to the requirement,dilute the standard
stock solution to 1 ng/mL,1. 25 ng/mL,2.5 ng/mL,5 ng/mL,and 12.5 ng/mL,mix standard working
solution with blank solution of sample (4. 11) before using. It is same as 4 pug/kg,5 g/kg,10 pna/kg,
20 pg/kg, and 50 pg/kg sulfonamides in sample. The concentrations of isotope Iinternal standard
solution are 1 ng/mL.

4.13 MCX solid-phase extraction (SPE) cartridge: 500 mg, 3 mL or equivalent, It should be
conditioned with 5 mL methanol followed by 5 mL water before use. '

4.14 C, solid-phase extraction (SPE) cartridge: 500 mg, 3 mL or equivalent. It should be
conditioned with 5 mL methanol before use.



SN/T 2580—2010

4.15 Membrane filter:0. 45 pm,organic type.

5 Apparatus and equipment

5.1 Liguid chromatography-tandem mass spectrometry.equipped with electrospray ion source.
5.2 Analytical balance:accuracy:0. 000 1g and 0. 01g.

5.3 Solid phase extraction va

5.4 Centrifuge: =6 000 r/min
5.5 Vortex mixer.
5.6 Rotary vacuum evaporator.

5.7 Centrifuge tube:Polytetra

6 Sample preparation and

Royal jelly is about 500 g. The
into two sample bottles,seal

erature. Keep the prepared sample
t room temperature.
The rest sample is stored in f sample preparation, precautions

shall be taken to avoid conta se the change of residue content.

7 Procedure

7.1 Extraction

Weigh 2 g test sample (accurate to 0.01g) into a 50 mL centrifuge tube. Add 0. 1 mL isotope internal
standard solution (40 ng/mL) and 10 mL water,mix it. Wait for 2 min. Add to 20 mL with methanol.
Vortex for 1 min under 2 000 r/min. centrifuge for 5 min under 6 000 r/min. Transfer 10. 0 mL
supernatant layer into a container,add 10 mL water,mix it. Add 2 g sodium chloride and 20 mL ethy!
acetate, vortex for 1 min under 2 000 r/min,centrifuge for 5 min under 6 000 r/min. The supernatant
layer was transferred into flask. Repeat the extraction in the same way with 20 mL ethyl acetate and
combined the solution. Ethyl acetate is evaporated to nearly dryness in a water bath below 45 C.

7.2 Clean up

The residues are redissolved in 20 mL water. Transfer the solution into MCX cartridge (4. 13).
15
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discard the eluate. The cartridge is rinsed with 5 mL methanol-water (1+ 1, V/V). The cartridge is
dried to “dryness”, Elute the cartridge with 8 mL 5% ammonium methanol (4. 7), flow rate is 1 mL/
min~ 2 mL/min. The solution is evaporated to nearly dryness in a water bath below 50 C. The
residues are redissolved with 10 mL methanol. Transfer the solution into C;s cartridge (4. 14), flow
rate is 1 mL/min~2 mL/min, the eluate is evaporated to nearly dryness in a water bath below 50 C,
The residues is reconstituted in 4. 0 mL methanol-0. 15% formic acid (3 + 7, V/V), mix it. The
solution is passed through a 0. 45 um filter. The filtrate is ready for LC-MS/MS determination.

7.3 Determination

7.3.1 LC-MS/MS operating condition

a) LC column.C; column,150 mm x 4.6 mm (i.d),5 um,or equivalent;
b) Mobile phase:See table 1;

Table 1—Gradient of mobile phase

Time/min Acetonitrile/ % Methanol/ % 0. 15% formic acid/%
0 2 20 78
4 5 20 75
8 10 20 70
10 40 20 40
15 40 20 40
14.5 2 20 78
20 2 20 78

¢) Flow rate;0.8 mL/min;

d> Injection volume:30 pl;

e) lon source:electrospray ionization;

f) Polarity:positive modes;

dg) Monitoring model; Muitiple reaction monitor (MRM) ;

h) Nebulizer gas (GS1), curtain gas (CUR) , auxiliary heater gas (GS2) are all high purity nitrogen
(N2) or equivalent. Optimize the flow rate of each gas and ion source temperature to reach the
requirement of the sensitivity of mass spectrometry. Detailed parameters, qualifier and

quantifier MRM are listed in annex B.
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7.3.2 LC-MS/MS determination

According to the concentrations of sulfonamides in sample solution, select the standard working
solution of similar concentration to that of sample solution. The responses of sulfonamides in the
sample solution should be within the linear range of the calibration curve. The standard working
solution should be injected randomly in between the injections of the sample solution of equal
volume. Under the above LC-MS/MS operating condition, the retention time of sulfadiazine,
sulfathiazloe, sulfapyridine, sulfamerazine, sulfamethazine, sulfameter, sulfamethizole, sulfamethoxy-
pyridazine, sulfachloropyridazine, sulfamonomethoxine, sulfadoxine, suifamethoxazole., sulfafurazole,
sulfabenzamide, sulfadimethoxine, sulfaquinoxaline is 4. 1 min,4. 6 min, 5. 0 min,5. 7 min,7. 4 min,
7.6 min,7.9 min,8. 6 min,10. 6 min,11.3 min,11.7 min,11. 7 min,12. 2 min, 12, 6 min,12. 9 min,and

13. 0 min. Selected ion chromatograms of the standards are shown in Figure C. 1 of annex C.

7.3.3 Confirmation

Under above determination condition,the variation range of the retention time for the peak of analyte
in unknown sample and in the standard working solution can not be out of range of £0.25%. For the
same analysis batch and the same compound, the variation range of the ion ratio between the two
daughter ions for the unknown sample and the standard working solution at the similar concentration

can not be out of range of table 2,and then the corresponding analyte must be present in the sample.

Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/ % 50 =>20~580 =>10~20 =10

Permitted tolerances/% 20 125 130 +. 50

7.3.4 Blank test

The operation of the blank test is the same as that described in the method of determination, but

with omission of sample addition.

8 Calculation and expression of result

Calculate the residue content of sulfonamides residues in the sample by LC-MS/MS data processor or
according to the following formula (1) ,the blank value should be subtracted from the about result of

calculation.

XJ =2 sssssansssssssnsanasssnanannns 1 )
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Where

X —the residue content of sulfonamides residues in the test samples. pg/kg:

¢; —the concentration of sulfonamides residues in the matrix standard working solution,ng/mL:
V —the final volume of sample solution,mL;

m —the corresponding mass of test sample in the final sample solution.g.

9 Limit of quantification (LO

9.1 Limit of quantification

The limit of quantifications of sulfo

9.2 Recovery

According to the experimental data, the corresponding of fortifying concentrations are

shown in table 3.

Table
Compound Recovery/%
85.8~95.0
sulfadiazine 93.3~102.0
89.5~95.0
B 83.4~87.2 - |
sulfathiazloe : 81. 3~90._2__ -
20 i__" 81.5~90.0
;m“ 87.6~97.4
sulfapyridine 10 ' _ 94.6~104.0
20 | 89.0~94.0
5 [ 89.6~95.0 ]
sulfamerazine 10 96.9~105
B 20 ] 93.5~98.5
' 5 93.8~100.2
sulfamethazine T 10 - _ 91.9~96. 1
20 ; 94.5~101.0
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Compound

Spiked level/(px g/kg)

Recovery/%

sulfameter

5

90.8~100.2

10

87.4~93.4

20

92.0~97.5

sulfamethizole

5

81.6~86.4

10

74.3~81.4

20

84.5~91.0

sulfamethoxypyridazine

sulfachloropyridazine

sulfamonomethoxine

sulfadoxine

sulfamethoxazole

sulfafurazole

sulfabenzamide

84.2~94.6
78.7~81.3

83.0~91.2

87.0~92.0

96.8~106.0

84.0~90.0

90.4~94.6
86.9~93.1

91.5~97.0

97.6~108. 2
89.2~94.2

91.5~96.0

97.6~105.0

94.8~98.3
94.0~98.0

97.6~107.2

83.4~88.6

89.5~96.5
88.4~96.0
79.5~83.4

77.0~83.5

sulfadimethoxine

sulfaquinoxaline

95.8~108.2

87.9~96.8
92.0~96.0
95.6~107.4
87.8~91.8

96.5~102.0
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Annex A
(Normative annex)
Standard information

Table A. 1—Information of sulfonamides standards

Compound CAS No Molecular Molecular weight
sulfadiazine 68-35-9 CiHioN: 0.8 250, 27
sulfathiazloe 72-14-0 CsHsN: 0, S; 255, 31
sulfapyridine 144-83-2 CiHiuN; 0,8 249. 28
sulfamerazine 127-79-7 CiiH2N,O, S 264, 30
sulfamethazine 57-68-1 Ci2HiN, O, S 278. 32
sulfameter 651-06-9 CiH:N,O;8 280. 30
sulfamethizole 144-82-1 CsHioN4 O, S; 270.32
sulfamethoxypyridazine 80-35-3 Ci1Hiz N, O S 280. 30
sulfachloropyridazine 80-32-0 CiwwHsCIN, O, S 284.72
sulfamonomethoxine 1220-83-3 Ci1Hi2N, O, S 280. 30
sulfadoxine 2447-57-6 CizH1aN.O,S 310. 32
sulfamethoxazole 723-46-6 CioHi N, 0: 8 253. 27
sulfafurazole 127-69-5 CiHisN;O; S 267. 30
sulfabenzamide 127-71-9 CisHizN: 08 276. 31
sulfadimethoxine 122-11-2 CizH1a N, O, S 310. 32
sulfaquinoxaline 59-40-5 CysHizN, O, S 300. 33
sulfadiazine-D4 — CioHsDsN, O, S 254.30
sulfamethazine-D4 -_ CizH DN, O, S 282,36
sulfadimethoxine-D4 — CiaHio D4 N, O, S ' 314.35
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Annex B
(Informative annex)
APl 4000 LC-MS/MS conditions”

Conditions:

a) Electrospray capillary voltage:5 500 V;

b) GS1:289. 59 kPa(42 psi);

c) CUR:172.375 kPa(25 psi);

d) GS2:310. 275 kPa(45 psi);

e) lon source temperature:550 C ;

f)  Collision gas (CAD) :6;

g) Qualifier and quantifier MRM, Declustering potential (DP), Collision energy (CE), Collision cell
exit potential (CXP) are shown in Table B. 1

Table B. 1—Transitions,DP,CE,CXP

c d Transitions DP/ CE/ CXP/ | | d
ompoun nternal compoun
pou m/z v v v PO
o 251.1/156. 3* 22 _—
sulfadiazine 65 10 sulfadiazine-D4
251.1/108. 2 33
) 255, 8/166. 3° 22
sulfathiazloe 70 10 sulfadiazine-D4
255.8/108. 2 30
o 249, 9/156. 2° 70 24 10 sulfadiazine-D4
sulfapyridine
249.9/184. 4
. 265. 1/166. 3* 65 25 10 sulfadiazine-D4
sulfamerazine
265,.1/172. 2 23
. 279. 2/156, 3° 70 26 10
sulfamethazine sulfamethazine-D4
279.2/186.1

1) Non-commercial statement: Parameters listed in annex B are accomplished by APl 4000 LC-MS/MS. The equipment
and its type involved in the standard method is only for reference and not related to commercial aims., and the
analysts are encouraged to use equipments of different corporation or different type.
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Table B. 1 (contiuned)

sulfabenzamide

277.0/92,

sulfadimethoxine

sulfaquinoxaline

sulfadiazine-D4

sulfamethazine-D4

sulfadimethoxine-D4

* Product ion is used for quantification.

Transitions DP/ CE/ CXP/
Compound Internal compound
m/z v v "
281.2/156. 3a* 70 25 10
sulfameter sulfamethazine-D4
281.2/215. 4a° 26
. 271.0/156. 2* 70 24 10 .
sulfamethizole sulfamethazine-D4
271.0/108. 2 32
o 281. 2/156. 3b® 70 25 10
sulfamethoxypyridazine ulfamethazine-D4
281.2/21
285. 0/1 10 . .
sulfachloropyridazine sulfadimethoxine-D4
285.0/1
) 281. 2/156. 3¢* 10 )
sulfamonomethoxine sulfamethazine-D4
281.2/215. 4¢
311. 2/156. 3a" 10
sulfadoxine / sulfadimethoxine-D4
311.2/108. 2 |
254.1/1 10
sulfamethoxazole 54.1/ sulfadimethoxine-D4
254.1/1
268.0/1 10 )
sulfafurazole / sulfadimethoxine-D4
268.0/1
277.0/156. 2° 7

sulfadimethoxine-D4

sulfadimethoxine-D4

sulfadimethoxine-D4

.12

10

10
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Annex C
(Informative annex)
Selected ion chromatograms of sulfonamides standards

Intensity/cps
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Figure C. 1—Selected ion chromatograms of sulfonamides standards (1. 25 ng/mL)
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Figure C. 1 (continued)
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