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Foreword
This standard substituted SN 0519—1996: Method for the determination of propiconazole residues in
cereals for export.
The differences between this standard and SN 0519—1996 is as follows:
—Modified the title as “Determination of propiconazole residue in food for import and export”;
—Removed “sampling and sample preparation”,added “preparation and storage of test sample”;
—Added sample category tested;
—The NPD detector of GC replaced by ECD detector;
—Added gas chromatography-mass spectrometry method of determination.
Annex A and annex B of this standard are informative.

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

Certification and Accreditation.

This standard was drafted by Shanxi Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China,Shanghai Entry-Exit Inspection and Quarantine Bureau, Jiangsu Entry-Exit Inspection
and Quarantine Bureau, Tianjin Entry-Exit Inspection and Quarantine Bureau, and Jilin Entry-Exit In-

spection and Quarantine Bureau,of the People’s Republic of China.

The main drafters of this standard are Li Jianhua,He Qiang, Kong Xianghong, Yue Aishan,Zhu Jian,
Shen Chongyu,Shen Weijian,Ge Baokun,Wang Yunfeng and Wang Mingtai.

The previous standard was issued in 1996.and modified at the first time.



SN/T 0519—2010

Determination of propiconazole residue in food for
import and export

1 Scope

This standard specifies the method of determination by gas chromatography and gas

chromatography-mass spectrometry of propiconazole residues in food.
This method is applicable to determine and confirm propiconazole residues in rice, buckwheat, mung

bean,apple,strawberry, banana, orange, leek, cauliflower, mushroom, Lycium , tea, Chinese chestnut,

honey . hog kidney,beef,chicken.and fish for import and export.
2 Principle

The propiconazole residues in the test sample are extracted with acetonitrile or ethyl acetate, the ex-
tract is cleaned up by passing through a C;s and an ENVI Carb solid phase cartridges after concentrat-
ed. Then add a certain quantity of organic solvent to the concentrated elute and determined by gas
chromatography and gas chromatography-mass spectrometry, using external standard method for

quantitative analysis.
3 Reagents and Materials

Unless otherwise specified, all reagents should be of analytical grade or higher one, “water” is

distilled water.

3.1 Ethyl acetate.

3.2 Acetonitrile.

3.3 Methanol.

3.4 Sodium chloride.

3.5 Anhydrous sodium sulfate,ignite at 650 C for 4 h,and keep in a tight closed container.

3.6 Methanol-water solution (60+40 V /V).
10
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3.7 Propiconazole standard (C;sH,;Cl,N;0O, ,CAS No. :60207-90-7) , purity —>99%.
3.8 Standard stock solution: Accurately weigh an adequate amount of propiconazole standard dis-
solve in a small volume ethyl acetate. Dilute with ethyl acetate to form a standard stock solution of

1 000 pg/mL in concentration. Store at 0 C~4 C.

3.9 Standard working solution A.GC determination,dilute the standard stock solution with ethyl ac-

etate to the required concentration as the standard working solution. Store at0 C~4 C.
3.10 Standard working solution B:Matrix calibration solution for GC-MS determination, dilute the
standard stock solution with blank sample extract to the required concentration as the standard

working solution. The matrix calibration solution should be prepared just before using.

3.11 Cy; solid phase cartridge:500 mg.3 mL. Rinse the cartridge with 5 mL acetonitrile and 5 mL

water, keeps the flow speed at 1 drop /second.

3.12 Supelclean™ ENVI™-Carb solid phase cartridge: 250 mg,3 mL. Rinse the cartridge with 5 mL

acetonitrile . keeps the flow speed at 1 mL /min.

4 Apparatus

4.1 Gas chromatograph equipped with electron capture detector (ECD).

4.2 Gas chromatograph equipped with mass detector,including El.

4.3 Grinder.

4.4 Solid phase extraction equipment.

4.5 Tissue blender:0.01 mg.0.01 g.

4.6 Vortex mixer.

4.7 Homogenizer:10 000 r /min.

4.8 Polypropylene centrifuge tube,50 mL.

4.9 Rotary vacuum evaporator.

11
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4.10 Nitrogen evaporator.

4.11 Centrifuge:5 000 r/min.

4.12 Evaporating bottle.

5 Sample preparation and storage

5.1 Preparation of test samples

5.1.1 Apple.strawberry,banana,orange, leek, cauliflower,mushroom.,and Lycium

The combined primary samples are reduced to the ca 500 g, which has been removed shell, seed,
peel,stem,root,coronal (do not wash by water). The edible portions are cut and homogenized thor-

oughly in a high speed blender. Keep the prepared sample into a clean container,sealed and labeled.

5.1.2 Rice,buckwheat,mung bean, Tea and Chinese chestnut

The combined primary samples are reduced to the ca 500 g, which is crushed with a grinder and let
wholly pass through a 20 mesh sieve. Keep the prepared sample into a clean container.sealed and la-
beled.

5.1.3 Hog kidney, beef,chicken,and fish

The combined primary samples is reduced to ca 500 g.the edible potions are thoroughly ground and

homogenized in a meat grinder. Keep the prepared sample into a clean container,sealed and labeled.

5.1.4 Honey

Take about 500 g of representative sample. The sample that is not crystallized shall be stirred well to
produce a homogenous sample. If the sample is crystallized,it should be warmed in a water bath at
below 60 C with the sample bottle covered tightly. Mix thoroughly when all sample has melted. then
cool immediately to room temperature. In the course of melting the sample, precautious measures
must be taken to avoid evaporation of water from the sample. Keep the prepared sample into a clean

container, sealed and labeled.

5.2 Storage of test samples

The test samples of tea,bee products,grains or cereals shall be stored at 0 C~4 C. The test sam-

ples of fresh fruits, vegetables,meat and meat products shall be stored below —18 C. In the course
12
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of sampling and sample preparation, precaution shall be taken to avoid contamination or any factors

which may cause the change of residue content.

6 Method of Determination

6.1 Extraction

6.1.1 Rice,buckwheat,mung bean,Chinese chestnut,hog kidney,beef, chicken,and fish

Weigh 5 g (accurate to 0. 01 g) of the test sample into a 50 mL centrifuge tube,add 10 g anhydrous
sodium sulfate and 20 mL ethyl acetate. Homogenize for 2 min at 10 000 r/min and centrifuge for

5 min at 3 000 r/min. Transfer the upper extract into a 150 mL evaporating bottle.

Repeat above extract procedure with 20 mL of ethyl acetate twice, combine the upper extract into
the same evaporating bottle. Evaporate to approach dryness in a rotary evaporator with a bath tem-

perature below 45 C. Dissolve the residues with methanol-water solution 5 mL for next clean up.

6.1.2 Tea,apple,strawberry,banana,orange., leek, cauliflower,mushroom, Lycium ,and honey

Weigh 5.0 g (accurate to 0. 01 g) of the test sample into a 50 mL centrifuge tube,add 5 g sodium
chloride, 10 mL water and 20 mL acetonitrile. Vortex for 10 min and centrifuge at 3 000 r/min for
3 min. Transfer the upper extract into a 150 mL evaporating bottle. Repeat above extract procedure
with 20 mL of acetonitrile twice,combine the upper extract into the same evaporating bottle. Evap-
orate to approach dryness in a rotary evaporator with a bath temperature below 45 C. Dissolve the

residues with methanol-water solution (3.6) 5 mL for next clean up.

6.2 Clean up

Load above extract into Ci;3 solid phase cartridge (3. 11), wash the cartridge with 5 mL
methanolwater solution (3.7) and discard the elute. keeps the flow speed at 1 mL/min during loading
sample and washing. Pump the cartridge to dryness. Connect the C,; solid phase cartridge and Supel-
clean™ ENVI™-Carb solid phase cartridge (about 1 cm thickness anhydrous sodium sulfate was put
into the cartridge) with Cis cartridge being upper. Elute the cartridges with 3 mL metanol. Discard
the C,s cartridge after methanol pass through the C,; cartridge. Elute the ENVI™-Carb cartridge with
another 8 mL methanol. Collect all the eluted solution in a 50 mL evaporating bottle and evaporate to
approach dryness in a rotary evaporator with a bath temperature below 40 C and blow dryness with
nitrogen. Dissolve the residue and dilute exactly to 1. 0 mL with ethyl acetate for GC-ECD or

GC-MSD.
13
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6.3 Determination conditions

6.3.1 GC operating conditions

a)

b

c)

d

e)

1D

g)

h

6.3.

a)

b>

c)

)

e)

1D

g)

h)

Column:DB-35 ms.,30 m X 0.25 mm(i. d.) X0.25 pm,or the equivalent;

o . 20 C/mi
Column temperature:80 C (1 mm)ﬁ

280 C (5 min);

Injection port temperature:250 C ;

Detection temperature:280 T ;

230 T (1 min)

Carrier gas:Nitrogen, purity>>99. 999% ;1. 0 mL/min;

Make-up gas:90 mL/min;

Inject mode . Splitless, purge after 1 min;

Injection volume:1 pL.

2 GC-MS operating conditions

4 C/min

Column:DB-1701,30 m x 0. 25 mm (i.d. ) X0.25 um,or the equivalent;

20 C/min

Column temperature: 80 C (1 min)

270 T (5 min);

Injection port temperature;250 C ;

GC/MS interface temperature:270 C ;

15 C/min

230 C (1 min)

Carrier gas:Helium, purity ==99. 999% ,0. 6 mL/min;

Injection volume:1.0 plL;

14

Inject mode . Splitless, purge after 1 min;

lonization mode: El;

4 C/min

250 C (8 min)

30 C/min

250 C (5 min)
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i) lonization energy.70 eV;

i) Acquisition mode:SIM;

k) Monitor ion (m/2):259,173,191,261;quantitative ion:259;

> Solvent delay:10 min.

6.3.3 GC determination

According to the approximate concentration of propiconazole in the test sample solution, select the
standard working solution with similar peak area to that of sample solution. The standard working
solution should be injected randomly in between the injections of the sample solution of equal vol-
ume. The responses of propiconazole in the standard working solution and sample solution should be
in the linear range of the instrumental detection. Identify by retention time and quantify with peak
area. Under the above GC operating conditions (6.3.1), the reference retention time of
propiconazole and isomer is 19. 2 min and 19.4 min. Figure A. 1 of annex A is the chromatogram of
the propiconazole standard.

6.3.4 GC/MS determination and confirmation

According to the approximate concentration of propiconazole in the test sample solution, select the
matrix calibration solutions with similar peak area to that of sample solution. The matrix calibration
solution should be injected randomly in between the injections of sample solution of equal volume.
The responses of propiconazole in the matrix calibration solution and sample solution should be in the

linear range of the instrumental detection.

According to the GC-MSD operating conditions (6.3.2), if the retention time of sample
chromatogram peaks are consistent with the standards, and subtracted from background compensa-
tion,selected ions are all present and the relative ion abundance of the selected ions according with
that of the calibration standard,at comparable concentrations, within the tolerances (seen table 1).
Under the above GC-MSD operating conditions, the retention time of propiconazole and isomer is
18.5 min and 18. 7 min,and the ratio of the monitoring ions (m/z) is 173 : 191 : 259 : 261=100: 40 : 77 :
55. For GC-MS chromatogram (TIC) and mass spectrum of the standard, see figure B. 1 and B. 2 in

annex B.

Table 1T—Maximum permitted tolerances for relative ion abundance while confirmation

Relative abundance
>b0 >20~50 >10~20 <10
(base peak) /%
Permitted tolerances/ % +10 t15 +20 +50
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6.4 Blank test

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

6.5 Calculation and expression of result

The calculation of propiconazole in the sample is carried out by GC or GC-MS data processor or ac-
cording to the following formula (1).

=A><cs><V

X A, X m

(1)

Where.

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

A —the sum of peak area of propiconazole and isomer in the sample solution;

¢ —the concentration of a propiconazole in the standard working solution, g /mL;

V —the final volume of the sample solution,mL;

A—the sum of peak area of propiconazole and isomer in the standard working solution;
m —the corresponding mass of the test sample in the final sample solution,g.

Note: The blank value should be subtracted from the above result of calculation.

7 Limit of determination and recovery

7.1 Limit of determination
The limits of determination of GC and GC-MS method in this method are 0. 010 mg /kg.
7.2 recovery

The recovery data of GC and GC-MS method in this method are list in table 2 and table 3.
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Table 2—Fortifying concentrations in test samples and recovery data (GC)

Fortifying Fortifying
Sample concentration Range O]; recovery Sample concentration Range 01; recovery
mg/kg ? mg/kg ?
0.010 81.6~84.4 0.010 84.3~90.8
rice 0.020 76.7~79.7 mushroom 0.020 85.1~93.8
0. 050 73.2~84.2 0. 050 85.3~98.1
0.010 70.9~83. 1 0.010 76.9~86. 1
buckwheat 0. 020 75.9~85.5 Lycium 0. 020 75.9~90.5
0. 050 71.8~86.7 0. 050 77.8~92.7
0.010 87.1~99.3 0.010 76.5~90.3
mung bean 0. 020 88.9~99.9 tea 0. 020 85.6~95.8
0. 050 83.9~103.8 0. 050 92.1~98.7
0.010 92.9~100.9 0.010 79.5~91.7
apple 0.020 96.3~102.7 chinese 0.020 88.3~97.8
chestnut
0. 050 94.6~102. 2 0. 050 89.7~100.5
0.010 95.2~101.1 0.010 88.0~104.7
strawberry 0.020 94.4~107.6 honey 0.020 79.1~105.1
0. 050 91.1~103.8 0. 050 90.1~95.5
0.010 75.5~98.2 0.010 76.8~88.9
banana 0.020 88.3~92.8 hog kidney 0.020 78.5~89. 6
0. 050 86.2~109.7 0. 050 79.2~89.5
0.010 98.4~105.5 0.010 76.5~89.7
orange 0. 020 95.6~112.4 beef 0.020 78.7~89.2
0. 050 85.2~112.3 0. 050 78.8~86.9
0.010 88.7~94.8 0.010 78.2~88.1
leek 0.020 87.6~93.8 fish 0.020 80.0~89.7
0. 050 89.3~98. 2 0. 050 82.9~90.8
0.010 86.9~92.0 0.010 75.3~86.7
cauliflower 0.020 86.5~94.3 chicken 0.020 81.3~87.9
0. 050 86.4~96.7 0. 050 85.6~91.3
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Table 3—Fortifying concentrations in test samples and recovery data (GC-MS)

Fortifying Fortifying
Sample concentration Range O]; recovery Sample concentration Range 01; recovery
mg/kg ? mg/kg ?
0.010 74.7~90.6 0.010 93.5~91.7
rice 0.020 76.0~81.1 mushroom 0.020 86.3~94.8
0. 050 75.9~83.8 0. 050 85.8~99.1
0.010 72.2~79.8 0.010 74.4~83.3
buckwheat 0. 020 75.7~82.6 Lycium 0. 020 77.3~87.2
0. 050 74.6~85.4 0. 050 78.3~90.8
0.010 87.4~96.6 0.010 76.2~92.2
mung bean 0. 020 90.3~97.4 tea 0. 020 85.2~97.9
0. 050 90.3~103. 4 0. 050 88.3~99.9
0.010 88.6~101.8 0.010 84.0~93.9
apple 0.020 86.5~97.0 chinese 0.020 88.5~96.5
chestnut
0. 050 93.4~98.1 0. 050 88.6~99.6
0.010 93.9~102.2 0.010 92.6~103. 1
strawberry 0.020 92.1~102.9 honey 0.020 85.2~102.2
0. 050 95.3~104.1 0. 050 88.2~98.4
0.010 96.0~93.6 0.010 75.8~88.9
banana 0.020 84.4~94.3 hog kidney 0.020 79.9~90.8
0. 050 91.2~99.5 0. 050 79.5~91.7
0.010 94.5~103. 6 0.010 76.6~88.4
orange 0. 020 96.8~103.4 beef 0.020 77.9~85.7
0. 050 96.1~107.0 0. 050 79.6~87.4
0.010 87.3~95.6 0.010 77.0~86.2
leek 0.020 88.9~95.4 fish 0.020 80.8~88.8
0. 050 90.2~99.8 0. 050 83.2~90.6
0.010 85.1~94.7 0.010 76.9~87.2
cauliflower 0.020 88.2~93.3 chicken 0.020 80.3~88.3
0. 050 87.8~95.3 0. 050 85.3~90.3
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Annex A
(Informative)
Chromatogram of propiconazole standard solution
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Figure A. 1—Chromatogram of propiconazole standard solution
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Annex B

(Informative)

GC-MSD selected ion chromatogram of the propiconazole standard solution
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Figure B. 1—GC-MS selected ion chromatogram of the propiconazole standard solution
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spectrum of propiconazole gained from GC-MS

SN/T 0519—2010





