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Foreword

Annex A,Annex B and Annex C of this standard are informative annexes.

This standard is proposed by and is under the charged of National Regulatory Commission for Certifi-
cation and Accreditation.

This standard is drafted by Guangdong Entry-Exit Inspection and Quarantine Bureau and Heilongjiang
Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China.

Main drafters of this standard are Lin Haidan, Yao Yangxun,Shao Linzhi, Lin Feng, Xie Shouxin, Qin
Yan,Kang Qinghe and Wu Yingxuan.

This standard is a professional standard for Entry-Exit inspection and quarantine of the People’s Re-
public of China promulgated for the first time. '
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Determination of diphenylurea residues in foodstuffs
of animal origin for import and export

1 Scope

This standard specifies the method for the determination of nicarbazin (marker residue is dinitrocar-
banilide) and imidocarb residues in foodstuffs of animal origin by high performance liquid chromatog-

raphy and high performance liquig pectrometry.

This standard is applicable to d residues in bovine meat, chicken

meat,bovine liver,chicken liver &

2 Principle

itign, after liquid-liquid extraction with
hexane, for dinitrocarbanilide de p on a weak cation exchange SPE
column. The extract was analyz al standard method. For LC-MS/
MS determination and confirma S Or e EESearSs de was que ed by internal standard method,

Test sample was extracted wit

3 Reagents and materials
Unless otherwise specified,all ter” is redistilled water.
3.1 Acetonitrile:HPLC grade
3.2 N-hexane.

3.3 Methanol:HPLC grade.
3.4 Acetic acid:HPLC grade.

3.5 Potassium hydroxide.

3.6 N, N-dimethylformamide.

3.7 Anhydrous sodium sulfate:Burn at 650 T for 4 h and then store in a desiccator.

3.8 N-hexane saturated with acetonitrile:Mix n-hexane with sufficient acetonitrile till saturation.
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3.9 0.1% acetic acid solution: Pipette 1 mL of acetic acid to a 1 L volumetric flask,dilute to volume
with water. Filter the solution for use by 0. 45 um aqueous filter.

3.10 1% acetic acid solution: Pipette 10 mL of acetic acid to a 1 L volumetric flask,dilute to volume
with water. Filter the solution for use by 0. 45 pm aqueous filter.

3.11 2% acetic acid solution:Pipette 2 mL of acetic acid to a 100 mL volumetric flask,dilute to vol-
ume with water. Filter the solution for use by 0. 45 um aqueous filter.

3.12 5% acetic acid in methanol. mL volumetric flask.dilute to

volume with methanol. '
3.13 50% potassium hydroxide solution: Weig
100 mL of water.

um hydroxide and dissolve in

3.14 Methanol-0. 1% acetic acid sol
acetic acid solution (3.9) .mix for

: Add 50 mL of methanol and 50 mL of 0. 1%

3.15 Blank sample extraction solu
solution and 9 mL of water,mix for use.

L of blank sample extraction

3.16 Standards of dinitrocarbanilid =97%.

3.17 Standards of imidocarb (C
3.18 Standards of dinitrocarba ) : Purity==>99%.
3.19 Dinitrocarbanilide standard

of dinitrocarbanilide standard,add 5 dissolve in acetonitrile to pre-
pare a solution of 100 mg/L as the sta i at4 C.

ly weigh an adequate amount

3.20 Imidocarb standard stock solution (100 mg/L) : Accurately weigh an adequate amount of imi-
docarb standard,dissolve in acetonitrile to prepare a solution of 100 mg/L as the standard stock solu-
tion,stored at 4 T,

3.21 Dinitrocarbanilide deuterated standard stock solution (100 mg/L) : Accurately weigh an ade-
quate amount of dinitrocarbanilide deuterated standard,add 5 mL N, N-dimethylformamide and dis-
solve in acetonitrile to prepare a solution of 100 mg/L as the standard stock solution,stored at 4 C.

3. 22 Dinitrocarbanilide intermediate standard solution (1. 00 mg/L) : Accurately pipette 1. 00 mL of
dinitrocarbanilide standard stock solution (3. 19) to a 100 mL volumetric flask,dilute to volume with
acetonitrile to prepare a solution of 1. 00 mg/L as the intermediate standard stock solution,stored at
4 TC.

13



SN/T 2314—2009

3.23 Imidocarb intermediate standard solution (1. 00 mg/L) : Accurately pipette 1. 00 mL of imido-
carb standard stock solution (3. 20) to a 100 mL volumetric flask, dilute to volume with 1% acetic
acid solution (3. 10) to prepare a solution of 1. 00 mg/L as the intermediate standard stock solution,
stored at 4 C.

3.24 Dinitrocarbanilide deuterated intermediate standard solution (0. 20 mg/L) : Accurately pipette
0.20 mL of dinitrocarbanilide deuterated standard stock solution (3. 21) to a 100 mL volumetric
flask,dilute to volume with acetonitrile to prepare a solution of 0. 20 mg/L as the intermediate stand-
ard solution,stored at 4 C.

3.25 Dinitrocarbanilide working LC standard solution: According to the requirement, pipette an ade-
guate volume of dinitrocarbanilide standard solution (3. 19) .dilute with acetonitrile to prepare pro-
priety concentration standard working solution, prepafe before use.

3.26 Imidocarb working LC standard solution: According to the reguirement, pipette an adequate
volume of imidocarb standard solution (3. 20> ,dilute with 2% acetic acid solution (3. 11) to prepare
propriety concentration standard working solution, prepare before use.

3.27 Dinitrocarbanilide LC-MS/MS working standard solution: According to the requirement, sepa-
rately pipette an adequate volume of dinitrocarbanilide intermediate standard soiution (3. 22) and di-
nitrocarbanilide deuterated intermediate standard solution (3. 24),dilute with methanol-0. 1% acstic
acid solution (3. 14) to prepare propriety concentration standard working solution, which containing
10 ng/mL dinitrocarbanilide deuterated, prepare before use.

3.28 Imidocarb LC-MS/MS working standard solution: According to the requirement, pipette an ad-
equate volume of imidocarb intermediate standard solution (3. 23) dilute with blank sample extrac-
tion solution-water (3. 15) to prepare propriety concentration standard working solution. Prepare be-
fore use.

3.29 Weak cation exchange SPE column. Waters Oasis® WCX SPE (carboxylic acid poly divinyl-
benzene-co-N-vinylpyrrolidone) or equivalent.60 mg/3 mL. Condition the SPE column with 3 mL of
methanol followed by 3 mL of water just before use.

3.30 Membrane filter:0. 20 um organic and aqueous filter; 0. 45 pm aqueous filter.

4 Apparatus and equipment

4.1 High performance liquid chromatography with UV detector.

4.2 Liquid chromatography-electrospray ionization tandem mass spectrometry.

4.3 Balance:sensitivity:0. 1 mg and 0. 01 g.
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4.4 Tissue blender.
4.5 \Vortex mixer.
4.6 Homogenizer.
4.7 Centrifuge.3 500 r/min.
4.8 Rotary vacuum evaporator.
4.9 Solid phase extraction vacuum manifold.
4,10 Centrifuge tube with cap:50 mL, plastic.
5 Sample ﬁreparation and storage
6.1 Animal muscle and animal liver
All primary sample is reduced to 500 g as the representative sample, which is blended and homoge-
nized,and then divided into two equal portions. Each portion is placed in clean containers as the test
sample,which is sealed and labeled. The test sample should be stored at below —18 C.
5.2 Egg
All primary sample is reduced to 500 g as the representative sample,discarded eggshells and homog-
enized,and then divided into two equal portions. Each portion is placed in clean containers as the

test sample, which is sealed and labeled. The test sample should be stored at below 0 T ~4 C.

In the course of sample preparation, precautions should be taken to avoid contamination or any fac-
tors which may cause the change of residue content.

6 Procedure
6.1 Extraction

Weigh 5 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube,add 10 mL of aceto-
nitrile,0.2 mL 50% potassium hydroxide solution (3. 13) and about 3 g of anhydrous sodium sulfate.
Homogenize the sample for 30 s. After centrifugation at 3 500 r/min for 5 min, the supernatant layer
was transferred to a 25 mL volumetric flask. Add 10 mL of acetonitrile and 0. 2 mL of 50% potassi-
um hydroxide solution to the residues, vortex to extract for 2 min, Centrifuge at 3 500 r/min for
5 min and combined the supernatants to the same volumetric flask. Dilute to the mark with acetoni-
trile for clean up.
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6.2 Clean up

6.2.1 Liquid and liquid partition

Measure 10. 0 mL of extraction solution (6. 1) in a 256 mL concentration flask,add 5 mL of acetonitri_le
saturated n-hexane (3. 8), vortex to mix and stay for separation, discard supernatant layer. Repeat

step with another 5 mL of acetonitrile saturated n-hexane.

6.2.2 Clean up for dinitrocarbanilide

with rotary evaporator at 40 C.
r through the 0. 20 pm membrane
tion, then add 0. 50 mL dinitrocar-
e to 10. 0 mL with methanol-0. 1%

Measure 2. 0 mL of partition s
Dissolve the residue with acet
filter and analyzed by LC syste
banilide deuterated intermediated standard sol
acetic acid solution (3. 14) for LC-MS/MS

6.2.3 Clean up for imidocarb
SPE column (3. 29) at a rate less

3 mL of methanol. Elute the SPE
than 1.0 mL/min. Transfer the eluate to

Load 5.0 mL of partition soluti
than 0. 5 mL/min. Wash the S
with 156 mL 5% acetic acid in methanol (3.12) atar
a 50 mL concentration flask.

The eluate is evaporated nearl|
ter, filter through the 0. 20 p
tered solution,dilute to 10.0

C ymade up to 2. 0 mL with wa-

system,or pipette 1. 0 mL of fil-

6.3 Prepare for blank sampl

Weigh 5 g blank sample, follow
through the 0. 20 um membrane fil

ing up to 2. 0 mL with water,filter
extraction solution,

6.4 LC determination

6.4.1 LC operating conditions

a) Column:Discovery Cig,250 mm x 4.6 (i.d. ) mm,5 um particle size,or equivalent;

b) Mobile phase:For dinitrocarbanilide is acetonitrile-1% acetic acid (63 +47, V/ V), for imidocarb
is acetonitrile-1% acetic acid (10+90, V/V);

¢) Flow rate:1.0 mL/min;
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d) Detection wavelength:350 nm for dinitrocarbanilide; 260 nm for imidocarb:
e) Column temperature.35 TC ;

f) Injection volume.20 uL.

6.4.2 LC determination

According to the approximate concentration of analyte in sample solution, select the standard work-
ing solution with similar responses to that of sample solution. The responses of the analyte in the
standard working solution and
detection. The standard work
ume alternatively. Under the
trocarbanilide and imidocarb are 10. 3 and 7.
shown in Figure A. 1 and Figure A. 2.

n the linear range of the instrument

should be injected with equal vol-
reference retention times of dini-
chromatograms of the standards are
6.5 LC-MS/MS determination
6.5.1 LC operating conditio
a) Column:Sunfire Cig.3.5 um particle size, 100

. 1 mm(i. d. )or equivalent;

b) Mobile phase: For dinitro etic acid (75+ 25, V/ V), for imido-

carb is acetonitrile-0. 1%
¢) Flow rate:0.25 mL/mi
d) Column temperature:3
e) Injection volume:5 pL for
6.5.2 MS operation conditions
a) lon source:ESI;
b) Scan mode:Negative mo&e for dinitrocarbanilide, positive mode for imidocarb;
¢) Monitor mode:Multiple reaction monitoring;
d) lonspray voltage: —4 500 V for dinitrocarbanilide,5 500 V for imidocarb;

e) Nebulizer gas,Curtain gas,Heater gas,Nitrogen and Collision gas and are high purity nitrogen ga-
ses or equivalent,optimize the flow rate of each gas to reach the requirement of the sensitivity
17
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of mass spectrometry. The reference parameters are listed in table B. 1 of annex B.

f) Source temperature:500 T ;

@ Main mass parameters including quality ions,quantity ions,declustering potential,dwell time and
collision energy are listed in table B. 1 of annex B.

6.5.3 LC/MS-MS determination

6.5.3.1 LC/MS-MS confirmation

Under the same determination conditions. The chromatographic retention time of the analyte shall
correspond to that of the calibration solution. The relative intensities of the quality ions of analyst,
shall correspond to those of the calibration standard at comparable concentrations, within the toler-

ances shown in table 1,then the corresponding analyte must be present in the sample.

Table 1—Maximum permitted tolerances for relative ion intensities while confirmation

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

Permitted tolerances/% +20 +28 +30 l + 50

6.5.3.2 LC/MS-MS gquantification

According to the approximate concentration of analyte in sample solution,select the standard work-
ing solution with similar responses to that of sample solution. The responses of the analyte in the
standard working solution and the sample solution should be within the linear range of the instrument
detection. The standard working solution and the sample solution should be injected with equal vol-
ume alternatively. Under the above chromatography operating condition, the reference retention
times of dinitrocarbanilide and imidocarb are 2. 86 and 1. 56 separately. The chromatograms of the
standards are shown in Figure C. 1 and Figure C. 2 in annex C,Multiple reaction monitoring chromato-
gram of the standards are shown in Figure C. 3 and Figure C. 4 in annex C,

6.6 Blank test

The operation of the blank test is the same as the described in the method of determination, but with
the omission of sample addition.

7 Calculation and expression of result

Calculation the content of dinitrocarbanilide residue in the test sample by chromatography data pro-
cessor or according to the formula (1) for LC and (2) for LC-MS/MS separately. Calculation the con-
tent of imidocarb residue in the test sample by chromatography data processor or according to the
formula (1). The blank value should be subtracted from the above result of calculation.

18
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_AxcxV
X_ AS X m * e """""0000-.....( 1 )

Where:
X —the residue content of analyte in the test sample.mg/kg;
A —the peak area of analyte in the sample solution;
¢ —the concentration of analyte in the standard working solution.mg/L;
V —the final volume of the sample solution,mL;
A —the peak area of analyte in the standard working solution;
m —the corresponding mass of test sample in the final sample solution,g.

_CXCiXAXAg XV
Csi XA X Ag X m

e (2)

Where:
X —the residue content of dinitrocarbanilide in the test sample.mg/kg;
c¢—the concentration of a dinitrocarbanilide in the standard working solution,mg/L:
c;—the concentration of dinitrocarbanilide deuterated in the sample solution,mg/L;
A—the peak area of dinitrocarbanilide in the sample solution;
Asi—the peak area of dinitrocarbanilide deuterated in the standard working solution;
V—the final volume of the sample solution,.mL;
¢si—the concentration of dinitrocarbanilide deuterated in the standard working solution.mg/L;
Ai—the peak area of dinitrocarbanilide deuterated in the sample solution 5
As—the peak area of dinitrocarbanilide in the standard working solution;

m—the corresponding mass of test sample in the final sample solution.g.
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8 Limit of quantification (LOQ) and recovery
8.1 Limit of quantification

The limits of quantification of the method for dinitrocarbanilide and imidocarb residues are 0.05 mg,
kg.

8.2 Recovery

fortified concentrations of
in table 2.

According to the experimental data

chicken meat, chicken liver,bovine m

Table 2—Recoveries Tor dinitra frb (n=10)

1
', Recovery/%
Matrix Fortified/(mg/kg) | Analyte T
LC-MS/MS
92.1~110 ' 83. 6~100
- 84.5~99.0
Chicken | 85.0~98.6
mea o T @eem
0. 500 ! e
; 87.7~108
: 79.7~94.8
| 82.8~99.6
- ! 84.0~98.0
Chicken ’ 83.6~95.6
i 0. 200
iver ~
0. 500 : 81.0~103
80.0~96. 8
81.0~92.5
84.0~99.4
83.5~97.5
LS 83.2~99.2
Egg 0. 200
0. 500 82.8~108
i 99.0 88.3~104
84.8~92.6 82.2~103
91.1~107 84.0~99.8
Dinitrocarbanilide 87.7~109 80.0~96.0
Bovine s 94.6~102 85.8~96.4
meat b 31 N ]
0. 500 92.8~110 89.6~101
Imidocarb 90.7~103 _ 92.3~106
88.3~104 5 80.0~97.8
87.9~108 | 82.0~98. 2
0. 080 Dinitrocarbanilide 83.9~95.7 87.0~97.0
Bovine ' 88.8~102 82.8~98.6
liver S 5 ' |
0. 500 I 82.0~98. 2 . 92.6~101
[ Imidocarb | 87.0~97.0 | 82.2~100
:' ! 82.8~98.6 : 85.5~96.0
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Annex A
(Informative)
Chromatogram

10. 304

12. 00 ¢/min

ide standard

12. 00 +/min
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Annex B
(Informative)
Reference mass conditions”

Table B. 1—Main MS parameters

Decluste! - otision
Quality Quantity Dwvell -ring Nebulizer; Curtain | Collision| Heated
ene
Analyst ions ions time/ potential (CEr}g; gas gas gas gas
(m/2) (m/2) ms (DPY/ v (NEB) | (CUR) | (CAD) | (L/min)
\"
301.1/137.1 -25
Dinitrocarbanilide 301.1/137.1 200 —45 7 12 12 7
301.1/106.8 ~55
Dinitrocarbanilide
309.3/141.03092.3/141.0 200 —45 —-17 7 12 12 7
deuterated
349.4/188.2 1
Imidocarb 349.4/188,2 200 60 15 10 12 7
349.4/162.2 35

1) Declaration for non-commercial: The reference mass conditions listed in annex B are performed on API3000 LC-MS/
MS. The type of the equipment mentioned here is only for reference and not for commerial purpose. Encourage users
to try different manufactures of models of equipment.
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Annex C
(Informative)

Mass spectrometry-mass spectra and multiple reaction monitoring chromatogram

Intensity/cps

Intensity,/ cps
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2. 2¢6
2. 0c6
1. 8¢6
1. 6¢6 -
1. 4¢6 -
1. 2¢6 1
1. 0e6 301. 1
8. Oes:
6. 0e5
4. 05 106. 8

2.0¢5 45.3 J

LI e T T T T T T

0 50 100 10 200 250 300
(m/z)/amu

Figure C. 1—Mass spectrometry-mass spectra of dinitrocarbanilide standard

5. 0e7 188.2

4. 57 1
4. 07 4
3. Be7
3. 07
2. 5¢7
2. 0e7 3 162. 2
1. 5e7 4
L. 0c7 4 90.0

349. 4

145.1._

5. 0c6 ]

1 65.3 118.4 I 1591 |_187.2 306. 2
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{m/z}/amu

Figure C. 2—Mass spectrometry-mass spectra of imidocarb standard
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Figure C. 3—Multiple reaction monitoring chromatogram of dinitrocarbanilide and dinitrocarbanilide
deuterated standard
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Figure C. 4—Multiple reaction monitoring chromatogram of imidocarb standard
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