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Foreword

Annex A and Annex B of this standard is informative annexes.

This standard was proposed by and is under the charge of China National Regulatory Commission for
Certification and Accreditation.

The standard was drafted by Hei longjiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China,Chongqging Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of

China, Liaoning Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of China.

The main drafters of this standard are Liu Yong, Yang Changzhi, Wang Guomin, Kang Qinghe , Lin
Weixuan, Li Xianliang,Wu Yan,Cheng Yang,Wang Bing,Guo Wei.

This standard is a professional standard for entry-exit inspection and quarantine promulgated for the

first time.

Note: This English version,a translation from the Chinese text, is solely for guidance.
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Determination of urotropine residue In foodstuffs of
animal origin for import and export —LC-MS/MS method

1 Scope

This standard specifies the methods of sample preparation and determination by liquid chromatogra-
phy mass spectrometry of Urotropine residues in foodstuffs of animal origin.

This standard is applicable to the determination and qualification of Urotropine residue in animal-de-
rived foods including pork, poultry and their liver,kidney.

2 Normative references

The following normative documents contain provisions which, through reference in this text.consti-
tute provisions of this national standard. For dated references, subsequent amendments to,or revi-
sions of ,any of these publications do not apply. However, parties to agreements based in this nation-
al 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(GB/T 6682—2008,
ISO 3696: 1987 ,MOD)

3 Principles

The residues of Urotropine residues in the test sample are extracted with acetonitrile. n-hexane is
used to remove lipid soluble matters. The test sample are cleaned-up with MCX solid-phase extrac-
tion cartridges. After being concentrated, the residues are dissolved volume with acetonitrile-alka-
line,and determined by liquid chromatography mass spectrometry with electrospray ionization and
triquadruple mass spectrometer.quantified by external standard method.

4 Reagents and materials

Unless otherwise specified,all reagents should be of analytical grade, Water is the first grade water
prescribed by GB/T 6682.
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4.1 Acetonitrile:HPLC grade.

4.2 n-hexane:HPLC grade.

4.3 Methanol:HPLC grade.

4.4  Acetic acid (99%).

4.5 Ammonium hydroxide (25%).

4.6 Hydrochloric acid(36%).

4.7 Ammonia-AC.

4.8 0.1% Acetic acid solution:0.5 mL acetic acid diluted to 500 mL with water.

4.9 0.1 mol/L hydrochloric acid solution:4. 2 mL hydrochloric acid diluted to 500 mL with water.

4.10 20 mmol/L ammonia-AC(pH = 4)solution:Dissolve 0. 77 g ammonia-AC diluted to 500 mL with
water. Adjusted pH=4 with acetic acid solution(4. 8).

4.11 5% Ammonium hydroxide-methanol solution: Mix 5 mL Ammonium hydroxide (5. 5) diluted
to 100 mL with methanol.

4.12 0. 1% Ammonium hydroxide-acetonitrile (2 + 8) solution: Mix 200 mL acetic acid solution
(4.8) diluted to 1 000 mL with acetonitrile.

4.13 n-hexane saturated with acetonitrile: Add 20 mL n-hexane into 100 mL acetonitrile, mix ade-

quately, then wait for delamination separation,use the substrate layer.

4.14 Dehydrate sodium sulphate:Ignite for 4 h at 650 C ,cool to room temperature in desiccators
and keep in a tightly closed container.

4.15 Standards:Urotropine:Purity should be no less than 99. 0%.

4.16 Stock standard solution:Dissolve 0. 010 g Urotropine (5. 15) with dilution solution(5. 12) in
100 volumetric flask and the concentration of standard is 100 1xg/mL. The solution should be stored
at the temperature 0 C ~4 C for more than six months.

4.17 Intermediate standard solution: Add 1 mL stock standard solution(5. 16) to a 100 mL volumet-
ric flask and dilute to volume with dilution solution(5. 12). The concentration of intermediate stand-
ard solution is 1 pg/mL. The solution should be stored at the temperature 0 C ~4 C for more than
one month.
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4.18 Working standard solution: According to the requirement,dilute 1. 0 mL intermediate stand-
ards solution (5. 17) with blank matrix extraction solution to proper concentration. The solution
should be prepared just before using.

4.19 Qasis MCX SPE cartridges(3 mL,60 mg) or equivalent:Pretreat the cartridge with 3 mL meth-
anol,3 mL water,3 mL ammonia-AC solution before using,and keep the cartridge wet.

4.20 0.22 um membrane filter.

5 Apparatus and equipment

5.1 Liquid chromatography-mass spectrometry.equipped with electrospray ion source and triqua-
druple mass spectrometer or equivalent.

5.2 Analytical balance:sensitivity at 0. 1 mg,0.01 g.
5.3 SPE vacuum container.

5.4 pH meter:accurate tox 0. 02.

5.5 Rotatory evaporator.

5.6 Nitrogen flow appearance.

5.7 Vortex mixer.

5.8 Tissue blender.

5.9 Homogenizer(10 000 r/min).

5.10 Centrifuge (4 000 r/min).

5.11 50 mL centrifuge tube.

6 The preparation and storing of the sample

About 200 g representative samples should be taken from all samples,then grinded and blended by a
tissue blender to produce homogenous samples, put in suitable clean container. After being sealed
and labeled, the samples should be stored at below —18 C in refrigerator.

While sampling and sample preparation, precaution should be taken to avoid contamination or any
factors that may cause the change of residue content.

10
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7 Procedure

7.1 Extraction

An aliquot of 5.0 g of the test sample (accurate to 0. 01 g) was weighed in a 50 mL centrifuge tube.
Add 2 g sodium sulfate and 20. 0 mL acetonitrile. For extraction,homogen at 10 000 r/min for 1 min,
then centrifuge at 4 000 r/min for 5 min. Extract again with 10 mL acetonitrile. Combine the super-
natants and mix the extraction with Acetonitrile-n-hexane saturated solution (4. 13)10 mL.
Vortexes for 1 min,then centrifuge at 4 000 r/min for 3 min. Abandon the supernatants,and the ace-
tonitrile phase permeated the dehydrate sodium sulphate. Concentrate with rotator evaporator,then
it is ready for cleaned-up.

7.2 Clean-up

The residue is to dissolve with 1. 0 mL 20 mmol/L pH=4 Ammonia-AC Solution (4. 10). Load the
solution to MCX SPE cartridge(4. 19) at the flow rate of 1 mL/min~2 mL/min, then wash the heart-
bottle twice with 1. 0 mL 20 mmol/L pH =4 Ammonia-AC Solution and permeate the MCX SPE
cartridge. Rinse the columns with 1 mL water and 1 mL methanol,and abandon the effluent.

Dry the columns with vacuum pump at less than 15 mmHg for at least 1 min. Elute with 3.0 mL 5%
Ammonium hydroxide- methanol solution (4. 11) .then dry the eluant with nitrogen flow appearance
(at less than 45 C) ,then dissolved the residue to 1 mL with 0. 1% acetic acid —Acetonitrile (2+8)
solution (4.12). After filtered with 0. 22 pum filter, the final solution is ready for LC-MS/MS determi-
nation.

7.3 Determination

7.3.1 HPLC operating condition

a) LC column:Waters ACQUITY UPLC® HILIC 1.7 pm,2.1(i. d.) X 50 mm,or equivalent;

b) Mobile phase:0. 1% acetic acid : acetonitrile=20 : 80;

¢) Flow rate:0.25 mL/min;

d) Column temperature:30 C;

e) Injection volume:5 pL.

7.3.2 MS operating condition

a) lon source:ESI;

b) Scanning model: positive ion;

11
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¢) Determination model: multiple reaction monitor(MRM) ;
d) Other parameters are listed annex A.

7.3.3 Quantification test

According to the method,detect the residues of Urotropine in the test sample solution ., the standard
working solution, The response of Urotropine should be in the linear range of the instrumental detec-
tion. If the response out of the linear range,dilute with the extract of the blank sample to suitable
concertration. Reconstituted ion chromatogram of standard working solution is listed in figure B. 1 of
annex B.

7.3.4 Qualification test

Under the same conditions of experiment, the retention time of the unknow sample is the same as
the stand working solution, the qualification ions for every compound must be found. 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 1.

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

Relative intensity/ % >50 >20~50 >10~20 <10

Permitted tolerances/ % +20 +25 +30 +50

7.4 Blank tests

The operation of blank test is the same as the procedure that prescribed above,but omission of sam-
ple.

8 Calculation and expression of result

Calculate the content of Urotropine residue concentration in the sample is carried out by LC/MS/MS
data processor or according to the formula (1) .

Where:

X—the residue content of Urotropine in the test sample,mg/kg;

c—the concentration of Urotropine in the test sample calculated by calibration curve,ng/mL;

V—the final volume of sample solution,mL;

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

12
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9 Limit of quantification and recovery

9.1 Limit of quantification

The limit of quantification for Urotropine is 5 p1g/kg.
9.2 Recovery

The results of recoveries were showed on table 2.

Table 2—The data of recovery(n =10)

Samples Added concentration/(ng/kg) | Mean of results/(.g/kg) Recovery/ % RSD/ %
5 3.9 71.4~84.7
Pork 10 8.7 77.3~97.4
20 17.2 75.9~101.1
5 3.8 73.2~86.7 5.5
Chicken 10 8.4 73.8~91.5 5.1
20 16.7 76.7~93.6 6.3
5 3.5 70.1~79.3
Liver 10 8.1 72.2~80.4
20 16.7 75.7~79.9 6.5
5 3.6 71.8~80.1 8.1
Kidney 10 7.4 73.2~79.4 6.5
20 16. 1 80.1~90.3 7.2

13
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Annex A
(Informative)
LC-MS/MS condition"

LC-MS/MS condition

a) lon source:ESI*;

b) Capillary voltage:3.0 kV;

¢) Source temperature:110 C;

d) Desolvation temperature:350 C ;

e) Cone gas flow:Nitrogen,50 L/h;

f) Desolvation gas flow:Nitrogen.600 L/h;

g) Collision gas pressure:Argon.3.30 X 107° Pa;

h) Monitoring model; multiple reaction monitor (MRM)see table A. 1.

Table A. 1—MRM condition

Compound Precursor ion Product ion Dwell time/s Cone voltage/V Collision energy
112. 2* 0.2 25 13
Urotropine 141.1
98.2 0.2 25 13

a js used for quantification.

1) Non-commercial statement:the equipments and their types Waters Quattro Premier involved in the standard method

are not related to commercial aims,and the analysts are encouraged to equipments of different corporation or dif-

ferent type.

14
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Annex B
(Informative)
MRM chromatogram of the standard
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Figure B. 1—The MRM chromatogram of Urotropine standard
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