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Foreword

Annex A of this standard is an informative annex.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the People’s Republic of China.

This standard was drafted by Tianjin Entry-Exit Inspection and Quarantine Bureau, Shenzhen Entry-
Exit Inspection and Quarantine Bureau, Shanxi Entry-Exit Inspection and Quarantine Bureau,
Chongging Entry-Exit Inspection and Quarantine Bureau.

This standard was mainly drafted by Wang yunfeng, Ge baokun, Lin anging, Chang chunyan, Chen
giyong,Gao jianhui, Xiao yabin,Lan fang,Li jianhua,Wang guomin.,Wu weidong.He giang,Zhang lei.

This standard is a professional standard for entry-exit inspection and quarantine promulgated for the
first time.
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Determination of profenofos residue in food
for import and export—GC and GC-MS method

1 Scope

This standard specifies the sample prepration,the method of determination and confirmation of pro-
fenofos residues in food by gas chromatography and gas chromatography-mass spectrum.

This standard is applicable for the determination and confirmation of profenofos residues in broccoli,

cabbage, carrot,ginger, apple, pear, peanut, tea, milk, honey. rice, soybean. chicken, rabbit meat, cru-
cian and shrimp.

2 Principle

The residus of profenofos in the test samples are extracted with acetonitrile and cleaned up with
PSA and Envi-Carb solid phase extraction column. Determined by GC,GC-MS,using external method.

3 Reagents and materials

Unless otherwise specified.all reagent used should be analytical grade, “water” is the distilled water.
3.1 Acetone:grade for residue analysis.

3.2 Acetonitrile:grade for residue analysis.

3.3 n-hexane:grade for residue analysis.

3.4 Ethyl acetate:grade for residue analysis.

3.5 Sodium sulfate:Ignite at 650 C for 4 h,cool to room temperature and store in desiccator con-
tainer.

3.6 Sodium chloride.

3.7 Ethyl acetate-n-Hexane mixed solution(1+4,V/V) .Mix 200 mL of ethyl acetate with 800 mL
n-Hexane.

3.8 Sodium hydroxide(2 mol/L) : Dissolve 8. 0 g sodium hydroxide in 100 mL water.
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3.9 Phosphate buffer solution(0.5 mol/L,pH 7. 0) :Dissolve 52. 7g dipotassium hydrogenphosphate
(K;HPQ,) and 30. 2 g potassium dihydrogenphosphate(KH, PO, )in approximately 1 L of water. Adjust
the pH of the solution to 7.0 with 2 mol/L sodium hydroxide.

3.10 Profenofos standard: (C;;H;sBrCl O;PS,CAS Number.41198-08-7)Purity large than 97%.

3.11 Standard stock solution: Accurately weigh appropriate amount of phosphate standard and dis-
solve with a little volume of acetone followed by a further dilution to the final concentration of
1.0 mg/mL. Then dilute the standard stock solution with acetone to make standard working solution
of required concentration and stored at 4 C.

3.12 Envi-Carb solid phase extraction:500 mg,3 mL or equivalent.

3.13 Primary secondary amine(PSA)solid phase extraction:500 mg.3 mL or equivalent.

4 Apparatus and equipment

4.1 Gas chromatography combined with electron ionization mass spectrometry.
4.2 Gas chromatography combined with electron capture detector.

4.3 Solid phase extraction equipment.

4.4 Homogenizer.

4.5 Rotation evaporator.

4.6 Nitrogen evaporator with heated bath.

4.7 100 mL mixing cylinder with stopper.

4.8 Centrifuge.

5 Sample preparation and storage

5.1 Sample preparation
5.1.1 Cereal
Representative sample,about 500 g, which is crushed and passed through a 2. 0 mm mesh sieve. The

sample is mixed and divided into two equal portions and placed in a clean container, which is sealed
9
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and labeled.

5.1.2 Fruit and vegetable:

Representative sample,about 500 g. Edible part is minced and prepare to be starchy with a blender.
The sample is mixed and placed in a clean container,which is sealed and labeled.

5.1.3 Meat and meat product

Representative sample,about 500 g. Edible part is minced. The sample is mixed and placed in a clean

container,which is sealed and labeled.

5.1.4 Honey

Representative sample,about 500 g. The sample which is not crystallized shall be stirred well to make
homogeneous. If the sample is crystallized, it must be warmed in a water-bath below 60 C with the
sample bottle covered tightly,mix thoroughly when all sample has melted, then cool immediately to
room temperature. If the course of sample melting, precautions must be taken to avoid evaporation

of water from the sample. Place in a clean container,which is labeled and sealed.

5.1.5 Tea

Representative sample,about 500 g, which is crushed and passed through a 2. 0 mm mesh sieve. The
sample is mixed and placed in a clean container,which is sealed and labeled.

5.1.6 Nuts

Representative sample,about 500 g, which is crushed and passed through a 20 mesh sieve. The sam-
ple is mixed and divided into two equal portions and placed in a clean container,which is sealed and
labeled.

5.1.7 Aquatic product

Representative sample,about 500 g. Edible part is minced. The sample is mixed and placed in a clean

container, which is sealed and labeled.

5.2 Storage of test sample

The test samples of cereals should be stored at the temperature ranged from 0 C ~4 C. The test
samples of fruit,vegetable and other samples should be frozen and stored at the temperature below
—18 C. In course of sampling and sample preparation, it must be taken to avoid contamination or any

factors which may cause the change of residue content.

10
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6 Precedure

6.1 Extraction

6.1.1 Extraction of vegetable, fruit,creamery

Weigh 5 g of the test sample (broccoli, cabbage. carrot, ginger, apple., pear) or 10 g creamery into
100 mLcentrifuge,add 20 mL acetonitrile. Homogenize for 1 min, centrifuge at 4 000 r/min for 5 mi-
nute, taking the upper liquid into 100 mL mixing cylinder with stopper,add 20 mL acetonitrile to cen-
trifuge ,.homogenize and centrifuge again,combine acetonitrile solution to cylinder, Add 20 g sodium
chloride(3. 6)and 50 mL of phosphate buffer solution(3. 9)into mixing cylinder with stopper. Shake
5 min sharply with stopper and stand still for layering. Collect the acetonitrile layer through sodium
sulfate and evaporate to dryness at 40 C ,then dissolved the residue with 2 mL ethyl acetate-n-Hex-
ane mixed solution(3.7).

6.1.2 Extraction of rice,soybean,tea, peanut,honey

Weigh 5 g of the test sample(rice, soybean, tea, peanut,)into 100 mL centrifuge,add 10 mL water,
for 30 min before adding acetonitrile,for honey,add 10 mL water and shake for 15 min at 40 C ,add
20 mL acetonitrile to centrifuge, the follow procedure is same as 6. 1. 1.

6.1.3 Extraction of crucian,shrimp,rabbit meat,chicken

Weigh 5 g of the test sample into 100 mL centrifuge.add 20 mL acetonitrile. Homogenize for 1 min,
centrifuge at 4 000 r/min for 5 minute, taking the upper liquid into 100 mL mixing cylinder with stop-
per. ,add 20 mL acetonitrile to centrifuge,homogenize and centrifuge again,combine acetonitrile so-
lution to cylinder, Add 20 g sodium chloride and 50 mL of phosphate buffer solution into mixing cylin-
der with stopper. Shake 5 min sharply with stopper and stand still for layering. Collect the acetonitrile
layer to another 100 mL mixing cylinder,add 20mL n-hexane, shake and collect the acetonitrile layer
through Sodium sulfate and evaporate to dryness at 40 C , then dissolved the residue with 2 mL ethyl

acetate-n-Hexane mixed solution(3. 7).

6.2 Clean up

Set the Envi-Carb SPE column below the PSA SPE column and put it on the solid phase extract vac-
cum manifold and mechanical pump. Wash the cartridge with 6 mL ethyl acetate-n-Hexane mixed so-
lution(3. 7) , transfer the sample extraction into the cartridge. keeping flow speed under 2 mL/min.
Wash the flask with 3 X2 mL ethyl acetate-n-Hexane mixed solution(3. 7) ,and transfer the wash so-
lution into cartridge.collect the eluates and blow it dryness with nitrogen at 40 C ,dissolve the resi-
due and dilute exactly to 1. 0 mL with acetone for GC or GC-MS determination.

11
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6.3 Determination
6.3.1 GC operation conditions

a) Column: DB-17 MS fused quartz capillary column, 30 m X 0. 25 mm (i. d.), film thickness
0.25 um,or the equivalent;

b) Column temperature:150 C for 2 min,ramp at 6 C/min to 270 C ,hold for 25 min;
¢) Injection port temperature;200 C ,detection temperature:300 C ;

d) Carrier gas:N, (purity=>99. 999% ) ;

e) Flow rate:1 mL/min;

f) Injection mode: Split injection,spilt ratio is 10 : 1;

g) Injection volumn.1.0 pL.

6.3.2 GC-MS operating conditions

a) Column:DB-1701,30 mx0. 25 mm(i. d. )x0. 15 pm or equivalent;

b) Temperature program:40 C (keep 1 min),30 C/min to 130 C ,5 C/min to 250 C (keep 5 min) ;
¢) Carrier gas:He(purity >>99.999% ) ;

d) Injection temperature:280 T ;

e) Flow rate of carrier gas:1.0 mL/min;

f) Injection volume:1 pL;

g) Injection mode:splitless, purge after 0. 75 min;

h) Electron mode:El,70 eV;

i) lon source temperature:180 C ;

i) Interface temperature:280 C ;

k) Monitor ion(m/z) :268,296,338.,373.

6.3.3 determination and confirmation

According to the approximate concentration of profenofos in the test sample solution, select the
12
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standard working solution with similar peak area to that of sample solution. The responses of pro-
fenofos in the standard working solution and sample solution should be in the linear range of the in-
strumental detection. The standard working solution should be injected randomly in between the in-
jections of sample solution of equal volume. Under the above GC conditions, the retention time of
profenofos is about 19. 28 min. See FigA. 1 in annex A. The retention time of profenofos is about
25. 05 min under GC-MS conditions. Under the above GC/MS operating conditions, the total ion chro-
matogram and mass spectrum of the profenofos standard see FigA. 2 and FigA. 3 in annex A.

The ion for qualification are 268,296,373 and ion for quantification is 338 of profenofos. The monito-
ring ions ratio are 268 : 296 : 338 : 373=76 : 42 : 100 : 43. According to the GC/MS operating condi-
tions,and subtracted from background compensation, selected ions are all present and the relative ion
abundance of the selected ions according with that of the calibration standard,at comparable concen-
trations, within the tolerances(seen table 1).

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

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

Permitted tolerances/ % +10 +15 +20 +50

6.4 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.

6.5 Calculation of the result
Calculation the content of profenofos residue in the test sample according the formula(1) .

_AXcgxV
X = A, X m

(1)
Where:

X—the residue content of profenofos in the test sample.mg/kg;

A—the peak area of profenofos in the test Sample;

cs—the concentration of profenofos in standard working solution, 1g/mL;

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

A,—the peak area of profenofos in standard working solution;

m—Mass of test sample,g.

7 Limit of determination and recovery

7.1 Limit of determination

The limit of determination of this method is 0. 01 mg/kg.
13
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7.2 Recovery

Range of recoveries are listed in table 2.

Table 2—The fortified levels and the range of recoveries of profenofos in the test sample

Recoveries/ %
Sample name fortified levels/(mg/kg)
GC GC-MS
0.01 69.0~89.0 76.0~92.0
Cabbage 0.02 78.0~92.0 79.0~92.0
0.05 78.0~96.0 76.0~92.0
0.01 74.0~85.0 69.0~88.0
Broccoli 0.02 82.5~90.0 74.0~87.0
0.05 76.0~96.0 76.0~94.0
0.01 69.0~85.0 75.0~86.0
Carrot 0.02 76.0~88.0 74.0~86.0
0.05 78.0~96.0 76.0~92.0
0.01 68.0~85.0 76.0~88.0
Ginger 0.02 84.0~92.0 78.0~87.5
0.05 72.0~90.0 76.0~84.0
0.01 69.0~92.0 74.0~85.0
Pear 0.02 77.0~89.0 77.0~92.0
0.05 76.0~96.0 79.0~92.0
0.01 72.0~93.0 70.0~96.0
Apple 0.02 76.0~89.0 71.0~87.0
0.05 78.0~96.0 76.0~94.0
0.01 69.0~85.0 70.0~87.0
Meat 0.02 84.0~94.5 77.0~83.0
0.05 78.0~96.0 76.0~96.0
0.01 69.0~82.0 76.0~86.0
Soybean 0.02 79.5~90.0 74.0~86.0
0.05 78.0~94.0 76.0~96.0
0.01 76.0~90.0 69.0~86.0
Honey 0.02 77.0~87.0 75.0~89.0
0.05 76.0~98.0 76.0~92.0
0.01 68.0~82.0 75.0~89.0
Peanut 0.02 77.0~87.0 77.0~86.0
0.05 74.0~86.0 74.0~96.0
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Table 2 (Continued)

Recoveries/ %
Sample name fortified levels/(mg/kg)
GC GC-MS
0.01 75.0~86.0 74.0~92.0
Milk 0.02 81.0~92.0 74.0~91.5
0.05 80.0~94.0 76.0~94.0
0.01 68.0~86.0 72.0~88.0
Tea 0.02 77.0~89.0 73.5~89.0
0.05 72.0~88.0 76.0~96.0
0.01 68.0~86.0 75.0~87.0
Crucian 0.02 78.0~87.0 74.5~83.0
0.05 74.0~90.0 76.0~92.0
0.01 74.0~88.0 69.0~87.0
Shrimp 0.02 75.0~86.0 79.0~91.0
0.05 74.0~88.0 76.0~92.0
0.01 68.0~85.0 76.0~87.0
Chicken 0.02 78.0~84.0 73.0~87.5
0.05 76.0~90.0 76.0~88.0
0.01 69.0~84.0 75.0~86.0
Rabbit meat 0.02 76.5~87.0 73.5~83.0
0.05 76.0~88.0 70.0~92.0
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GC and GC-MS chromatogram of the profenofos standard
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Figure A. T—GC chromatograph of profenofos standard
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Figure A. 2—GC-MS sim chromatograph of profenofos standard
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Figure A. 3—GC-MS scan chromatograph of profenofos standard
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