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10.2 [
] g R T 2.
x2 AHiEEWERBE
P K ElES & K ElEs
pg/kg % pg/kg %
10 72.0~102.0 10 70.0~90.0
S 200 78.4~96.6 A 80 79.2~94.4
8 000 85.0~97.2 7 000 88.8~102.1
10 76.0~92.0 10 72.0~90.0
piAS 50 76.5~92.0 X JiF 1 000 77.4~96.6
8 000 82.6~94.4 10 000 84.0~99.7
10 72.0~96.0 10 74.0~104.0
K 500 73.4~100.2 405 200 71.6~93.0
8 000 79.0~96.1 10 000 84.7~99.4
10 70.0~98.0 10 66.0~92.0
+5 300 76.0~93.0 4 g 1 30 67.2~87.2
8 000 84.2~94.2 7 000 77.9~94.6
10 70.0~90.0 10 72.0~96.0
Wk 300 81.2~100.4 X025 20 77.0~96.6
50 000 82.7~100.5 1000 87.8~102.7
10 66.0~94.0 10 66.0~96.0
3 500 84.0~93.4 417 50 74.0~92.0
8 000 83.2~100.8 200 79.5~96.0
10 70.0~86.0 10 65.2~113.0
INE 8 000 72.5~91.0 = RRKF 500 72.3~100.1
30 000 75.8~91.4 80 000 86.4~99.2
10 67.1~106.3 10 82.2~105.4
N 200 74.7~91.4 0,3 20 000 82.4~96.3
8 000 79.2~98.5 30 000 87.0~95.4
10 81.0~102.9
K 20 000 78.9~91.7 - -
30 000 84.8~98.8
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Foreword
The standard replaced SN 0526—1996 Method for the determination of piperony! butoxide residues in
cereals for export.
Compared to SN 0526—1996, the main changes are as follows:
—Changed the standard name
—Deleted the“sampling”part
—Changed the preparation method
—Changed the detection method
—Increased the sample matices
—~Changed the standard structure
—Reduced the limit of quantification
This standards is drafted accordance with GB/T 1.1—2009 given rules.

Please note that some of the contents of this standard may involve patents. This standars publisher
have not responsibility for identifying these patents.

This standard is proposed by and is under the charge of the Certification and Accreditation adminis-
tration of the People’s Republic of China.

This standard is drafted by Henan Entry-Exit Inspection and Quarantine Bureau of the People’s Repub-
lic of China.

The main drafters of this standard are yang jizhou, zhu weixia, yuan ping. liu yafeng, sun zhuan-

lian, wei wei, wang caijuan.

Note: This English version is a translation from the Chinese text.is solely for guidance.
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Determination of piperonyl butoxide residues in
foodstuffs for export—LC-MS/MS method

1 Scope

The standard specifies and the method of sampling and determination of piperonyl butoxide residue
in foodstuffs for export by LC-MS/MS method.

The method is applicable to determine piperonyl butoxide residue in pork, chicken liver, bovine kid-

ney, bovine fat, milk, egg, orange, bean, peanut, garlic, potato spinach, celery, wheat, sesame,
rice and barley for export by LC-MS/MS method.

2 Normative references

The following documents is necessary for this standard.For dated references, only dated editions
shall apply to this standard.For undated references, the last edition of the normative document(inclu-

ding subsequent amendments)reffered to applies.

GB/T 6682 water for analytical laboratory use—specification and test methods
3 Principle

Extraction of the piperonyl butoxide residue with chloroform.The purification procedures were with
a florisil solid phase extraction(SPE) cartridge.Actone-chloroform is used eluted solvent. The pipero-
nyl butoxide residues were determined by liquid chromatography-tandem mass spectrometry and

quantified with external standard method.
4 Reagents and Materials

Unless otherwise specified, all regents used are A.R.grade, and water is the first grade according to
GB/T 6682. '
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4.1 Acetonitrile: HPLC grade.

4.2 Formic acid: HPLC grade, —>96%.

4.3 Chloroform.

4.4 n-Hexan.

4.5 Acetone.

4.6 Sodium Chloride.

4.7 Sodium sulfate: burning for 4 h before usin
4.8 Graphitized carbon.
4.9 Acetone+ chloroform(1+2,V
4.10 0.1% formic acid: 1 mL formic acid diluted to 1 000 mL with water.
4.11 Acetonitrile+0.1% formic acj
03-6), purity=94%.

4.12 Standard of piperonyl buto

4.13 Stock solutions of piperon yl butoxide standard material
10 mg (4.12), dissolve with chloro ion concentration is 100 pg/mL
and store below —18 C for a ma
4.14 Middle standard solution: taken out solution (4.13) and evaporated to dry-
ness.Added acetonitrile to dissolve and to 100 mL.The concentration of the middle solution is 1 ug/mL.

The solution should be stored at the temperature 2 C ~4 C and is stable for one month.

4.15 Working standard solution: used the described method and the blank matrix solution were ob-
tained.Dilute appropriate volume of middle standard solutions(4.14) to a intended concentration with
the matix solution, and prepare- freshly.

4.16 florisil solid phase extraction catridge: 1 g/3 mL or equivalent.

4.17 Filter membrane: 0.22 ym, organic.

10
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5 Apparatus

5.1 Liquid chromatography-tandem mass spectrometry . Equipped with electrospray (ESI) ion
source.

5.2 Electronic balance: Accuracy 0.1 mg and 0.01 g, respectively.

5.3 Ultrasonic machine.

5.4 Vortex mixer.

5.5 Centrifuge: 4 000 r/min.

5.6 Solid phase extraction equipment.

5.7 Nitrogen gas blowing concentr

5.8 Tissues homogenizer.

5.9 Grinder.

6 Sample preparation and s

6.1 Pork, chicken liver and bovin

Collect 500 g the representative sam mixed well with a tissure ho-

mogenizer, seal in two clean containers an as stored at below —18 C.

6.2 Bovine fat.

Collect 500 g the representative samples and melted with water bath under 50 C ~60 C.After mix-

ing, seal in two clean containers and label. The sample was stored at below —18 C.

6.3 Milk.

Collect 500 g the representative samples. After mixing, seal in two clean containers and label. The

sample was stored at below —18 C.

11
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6.4 Egg.

Collect 500 g the representative samples and the edible portions are mixed, seal in two clean con-

tainers and label. The sample was stored at below —18 C.

6.5 Orange, garlic, potato spinach and celery.

Collect 500 g the representative samples the edible portions are cut up and mixed well with a tissure
homogenizer, divide the prepared samples, seal in two clean containers and label. The sample was

stored at below —18 C.

6.6 Bean, peanut, wheat, sesame, rice and barley.

Collect 500 g the representative samples and crush with a grinder, let them pass through a 20 mesh
sieve, divide the prepared samples. eal in two clean containers and label. The sample was stored at
2TCT~47T.

In the course of sample preparation, precautions must be taken to avoid contamination or any fac-

tors, which may cause the change of residue content.

7 Method of Determination

7.1 Extraction

7.1.1 Pork, chicken liver, bovine kidney, eggs, milk.

Weigh 1.0 g of the prepared test samples into a 50 mL centrifuge tube(accurated to 0.01 g) ,adding
1 g sodium sulfate(4.7) and 0.5 g sodium chloride. After mixing well, then adding 12.5 mL chrolo-
form, extract with vortex mixer for 3 min and for ultersonic machine for 10 min, centrifuge for
5 min at 4 000 r/min and then, transfer the supernatant to another clean tube.Repeat the extraction
procedure again using 12.5 mL chloroform.Combined the entire supernatants and volume to 25 mL

with chloroform.

7.1.2 bovine fat.

Weigh 1.0 g of the prepared test samples into a 50 mL centrifuge tube(accurated to 0.01 g).the sam-
ple was melted with water bath under 50 C ~60 C.Afer taken out, adding 0.5 g sodium chloride and
25 mL chroloform, extract with vortex mixer for 3 min and for ultersonic machine for 10 min, cen-

trifuge for 5 min at 4 000 r/min and then, transfer the supernatant to another clean tube.
12
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7.1.3 Orange, garlic, potato spinach and celery.

Weigh 1.0 g of the prepared test samples into a 50 mL centrifuge tube(accurated to 0.01 g) ,adding
1 g sodium sulfate(4.7), 0.5 g sodium chloride and 0.1 graphitized carbon. After mixing well, then
adding 12.5 mL chroloform, extract with vortex mixer for 3 min and for ultersonic machine for
10 min, centrifuge for 5 min at 4 000 r/min and then, transfer the supernatant to another clean tube.
Repeat the extraction procedure again using 12.5 mL chloroform.Combined the entire supernatants

and volume to 25 mL with chloroform.

7.1.4 Bean, peanut, wheat, sesame, rice and barley.

Weigh 1.0 g of the prepared test samples into a 50 mL centrifuge tube(accurated to 0.01 g) ,adding
0.5 g sodium chloride and 12.5 mL chroloform, extract with vortex mixer for 3 min and for
ultersonic machine for 10 min, centrifuge for 5 min at 4 000 r/min and then, transfer the supernatant
to another clean tube.Repeat the extraction procedure again using 12.5 mL chloroform.Combined the

entire supernatants and volume to 25 mL with chloroform.

7.2 Clean-up

7.2.1 Bovine fat.

Condition a fiorisil SPE column(4.16) with 3 mL chloroform, Allow the 5 mL extract to permeate at
less than the speed of 1 mL/min through the cartridge.After penetration, the column is washed suc-
cessively with 5 mL n-hexan and 5 mL chloroform dried the column by sucking air.The analyte is elu-
ted with 6 mL acetone-chloroform(4.9).The eluate is evaporated to dryness under a stream of nitro-
gen at 50 C and the residues were dissolved with acetonitrile +0.1% formic acid (4.11).After fil-

tered with 0.22 um filter, the final solution is ready for LC-MS/MS determination.

7.2.2 All the foodstuffs, except bovine fat

Condition a florisil SPE column(4.16) with 3 mL chloroform, Allow the 5 mL extract to permeate at
less than the speed of 1 mL/min through the cartridge. After penetration, the column is washed suc-
cessively with 5 mL chloroform dried the column by sucking air.The analyte is eluted with 6 mL ace-
tone-chloroform(4.9).The eluate is evaporated to dryness under a stream of nitrogen at 50 C and the
residues were dissolved with acetonitrile + 0.1% formic acid (4.11). After filtered with 0.22 pm

filter, the final solution is ready for LC-MS/MS determination.

13
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7.3 Determination

7.3.1 LC operation conditions

LC operation conditions are as follows:

a) Column: Zobax SB Ci; column, 150 mm X 2.1 mm(i.d.), 5 um, or equivalent.

b) Mobile phase: acetonitrile +0,19

c¢) Flow rate: 0.3 mL/min.
d) Column temperature: 30 C.
e) Injection volume: 10 uL.
7.3.2 MS operation conditio
MS operation conditions are as follows:
a) lon mode: ESI, positive io
b) Scan mode: multiple rea
¢) Quilitication trantition.3
d) Quantification trantition;
e) Other reference mass operating conditions are listed in Talbe A.1 in Annex A.

7.3.3 LC-MS detection

Prepare standard solutions containing piperonyl butoxide at appropriate concentrations according to
the analyte in sample extracts. The referenced retention times for piperonyl butoxide are 4.0 min.An-
nex B are the reconstituted ion chromatograms of piperonyl butoxide standard solution.

7.3.4 Confirmation test

The qualification ions of the analyte must be found, and at least include one precursor ion and two

daughter ions.For the same analysis batch and the same analyte, the variation range of the ion ratio
14
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between the two daughter ions for the unknown samples and the standard working solutions at the
similar concentration can not be out of range of table 1 under the same determination conditions.

Table 1—Maximum permitted tolerances for relative ion intensities

Relative intensity(% of base peak) >50 >20~50 >10~20 <10

Maximum permitted tolerances
+20 £25 +30 +50

for relative ion intensities/ %

8 Blank test

The operation of the blank test is the same as
with omission of sample addition.

the method of determination, but

9 Calculation and expressj

9.1 AQuantify by external stand
idue in sample according to equ

on of the piperonyl butoxide res-

(1)
Where:
X —the residue content of pi i (ug/kg) ;
A; —the corresponding area on;

¢ —the concentration of pipe d solution, (ug/L);
V —the final volume of sample so
A —the corresponding area of piperonyl butoxide in the matrix standard solution;

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

9.2 The results should be deduct blank value.
10 Limit of quantification and recovery

10.1 Limit of quantification

The limit of quantification of piperonyl butoxide is 10 ug/kg.
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10.2 Recovery

The recovery data of piperonyl butoxide residues determined by HPLC-MS/MS s listed in table 2.

Table 2—Recovery for piperonyl butoxide residue

Matrix Spiked level Recovery — Spiked level Recovery
19/ kg % ©g/kg %
10 72.0~102.0 10 70.0~90.0
orange 200 78.4~96.6 pork 80 79.2~94 4
8 000 85.0~97.2 7 000 88.8~102.1
10 76.0~92.0 10 72.0~90.0
peanut 50 76.5~92.0 liver 1000 77.4~96.6
8 000 82.6~94 4 10 000 84.0~99.7
10 72.0~96.0 10 74.0~104.0
garlic 500 73.4~100.2 kidney 200 71.6~93.0
8 000 79.0~96.1 10 000 84.7~994
10 70.0~98.0 10 66.0~92.0
potato 300 76.0~93.0 fat 30 67.2~87.2
8 000 84.2~94.2 7 000 77.9~94.6
10 70.0~90.0 10 72.0~96.0
spinach 300 81.2~100.4 egg 20 77.0~96.6
50 000 82.7~100.5 1000 87.8~102.7
10 66.0~94.0 10 66.0~96.0
celery 500 84.0~93.4 milk 50 74.0~92.0
8 000 83.2~100.8 200 79.5~96.0
10 70.0~86.0 10 65.2~113.0
wheat 8 000 725~91.0 sesame 500 72.3~100.1
30 000 75.8~914 80 000 86.4~99.2
10 67.1~106.3 10 82.2~1054
bean 200 747~914 rice 20 000 82.4~96.3
8 000 79.2~98.5 30 000 87.0~954
10 81.0~102.9
barley 20 000 78.9~91.7 —
30 000 84.8~98.8

16
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Annex A
(Informative)
Reference mass conditions

Table A.1—Main Mass parameters of piperonyl butoxide

Mass parameter Values
Gas 1/psi 25
Curtain gas/psi 25
Gas 2/psi 20
CAD/psi 12
Temperature/C 400
IS/V 4 000
EP/V 10
CXP/V 12
DP/V 40(356.30/177.20) .45(356.30/194.10)
CE/eV 16(356.30/177.20) ,11(356.30/194.10)

Declaration for non-commercial: The reference mass conditions listed in Annex A are performed on APl 4 000 mass

spectrum. The type of the equipment mentioned here is only for reference and not for commercial purpose.Encourage us-

ers to try different manufactures or models of equipments.
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(Informative Annex)

Annex B

MRM chromatogram of piperony| butoxide standard solution

M XIC of +MRM(2 pairs): 356. 3/177. 2 amu from Sample 26(SD2)of 090930C.wiff(Turbo Spray)
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Fig.B.1—MRM chromatogram of piperony| butoxide standard solution(2 ng/mL)
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