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Foreword

Annex A and B of this standard are informative annexes.

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

This standard was drafted by Hunan Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China, Tnner Mongolian = ) Gara ﬂne Bureau of the People’s Repub-
lic of China,Heilongjiang Entry-E{:t Inspectlon and Quarantme Bureau of the People’s Republic of Chi-

na, Fujian Entry-Exit Inspection and Quarantme Bureau of the Peop e’s Republic of China.

The main drafters of this standard are Li Yo 1un Yan 'Hgngf’el,ZhangYing, Huang Zhigiang, Wang
Meiling, Ligang, Yang Changzh:,Yangfan ok e e

This standard is a professional sth !

first time,

Note: This English version,a translation from the Chinese text,is solely for guidance.
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Determination of iprobenfos residues in food
for import and export

The first method Gas chromatography-mass spectrometry method

1 Scope

This standard specifies the determination and confirmation of iprobenfos residues by gas chromatog-

raphy-mass spectrometry in food.

This standard is applicable to the determination and confirmation of iprobenfos residue content in
tea,leek, Alliumchinese,apple, chestnut, bee honey, vinegar,rice, beef, chicken, fish,

2 Principle

The iprobenfos residues in the test sample are extracted with acetone-n-hexane (1+ 2>, Cleaned up
by passing through a graphitized carbon black cartridge or neutral aluminum oxide cartridge. The
elutes solution is evaporated and made up to a definite volume. Determination and confirmation is
made by means of gas chromatograph equipped with mass selective detector,using external standard

method.

3 Reagents and materials

Unless otherwise specified, the reagents should be analytically pure,“Water” is redistilled water.
3.1  Acetone.

3.2 n-Hexane.

3.3 Sodium chloride.

3.4 Anhydrous sodium sulfate:Ignite at 650C for 4 h,and keep in a desiccator,

3.5 Acetone-n-hexane solution: Acetone+ n-hexane(1+2).

3.6 Acetone-n-hexane solution: Acetone+ n-hexane(1+1).
12
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3.7 lprobenfos standard (Ci3H; Q;PS,CAS:26087-47-8) . Purity==289%.

3.8 Iprobenfos standard stock solution. Accurately weight an adequate amount of iprobenfos stand-
ard,dissolve in a small volume of acetone. Dilute with acetone to form a standard stock solution of
1 0080 pg/mL in concerntration. Then dilute the standard stock sclution with n-hexane to the required
concerntration as the standard working solution. The standard solution should be stored below 4T
and keep in dark place,

3.9 Graphitized carbon black cartridge.3 mL,125 mg.or equivalent.

3.10 Neutral aluminum oxide cartridge:3 mL,125 mg,or equivalent.

4 Apparatus and equipment

4.1 Gas chromatograph,equipped with mass detector.

4.2 Tissue triturator.

4.3 Grinder.

4.4 Vortex mixer.

4.5 Solid phase extraction with mca:chanical vacuum pump,

4.6 Multifunctional sample treatment unit for micro-chemical method,or equivalent,
4.7 Centrifuge:3 000 r/min,

4.8 Centrifuge tube:15 mL.

4.9 Graduated tube.15 mL.

4.10 Micro-syringe: 10 pL.
5 Preparation and storage of test sample

5.1 Preparation of test samples
5.1.1 Fruits and vegetables

The representative samples is reduced to ca 500 g, which has been removed shell, seed. peel, stem,
13
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root, coronal(do not wash by water), then cut up the edible portions are blended and then homoge-
nized thoroughly in a high speed blender,and then are placed in a clean container as the test sample,
which is sealed and labeled.

5.1.2 Tea and grains or cereals
The representative samples is reduced to ca 500 g, which is crushed with a grinder and let wholly
pass through 2. 0 mm sieve, and then are placed in a clean container as the test sample, which is

sealed and labeled.

5.1.3 Meats and meat products

The representative samples is re fuced to ca B00 g. The eatable potiJns are thoroughly ground and ho-

mogenized in a meat grinder. Ani' then are ptaced in a clean contamer as the test sample, which is

sealed and labeled.

5.2 Storage of test samples

The test samples of tea,bee pro ucts,grams or Mtored below 0C ~4C. The test
samples of fresh fruns.vegetablés,meat and meat products shoulti be stored below —187TC. in the
course of sampling and sample p eparat:on,precaution must be takén to avoid contamination or any

factors which may cause the change of residie content §

6 Procedure

6.1 Extraction

For tea,chestnut,bee honey,ri e,welgh calg (accdrate t0.0. 001 g! of the test sample into a 15 mL
centrifuge tube. For leek, Alhum‘thmense apple, vmegar b ef,chlcken,flsh.welgh ca 2 g {accurate 1o
0. 001 @) of the test sample into ¥ 15 mi centnfugé tube. fAdd 1 g éodium chloride, then add 2 mL re-
distilled water, blend for 30 s,stand{gr 15 mxn Add 3 mL pf acetone-n hexane (3. 5) .blend for 2 min
in vortex mixer,centrifuge for 1 min under 2 500 r/min. Transfer the upper acetone-n-hexane extract
into another 15 mlL graduated tube, Repeat the procedure with 3 mL of acetone-n-hexane twice,Com-

bine acetone-n-hexane extracts.
6.2 Cleanup

6.2.1 Tea,leek,Allium chinense,apple, chestnut, bee honey.Set up the solid phase extraction vac-

cum manifold and mechanical pump (about 1 cm thickness anhydrous sodium sulfate was put into the

graphitized carbon black cartridge). First wash the graphitized carbon black cartridge with 1 mL X3

acetone,then wash it with 1 mL x 3 n-hexane. keep flow speed at 1. 5 mL/min. Discard the eluent.

Transfer the extracts into the cartridge. Wash the test tube with 3 mL acetone + n-hexane solution
14



SN/T 1967—2007

(3.6) and add into the cartridge. Colfect the total eluent and blow nearly dry with nitrogen at 45C u-
nit,Dissolve the residue and dilute exactly to 0.5 mL with n-hexane for GC/MS.

6.2.2 Vinegar,rice, beef,chicken,fish:Set up the solid phase extraction vaccum manifold and me-
chanical pump (about 1 cm thickness anhydrous sodium sulfate was put into the neutral aluminum
oxide cartridge). First wash neutral aluminum oxide cartridge with 3 mL acetone, then wash it with
3 mL n-hexane,keep flow speed at 1. 5 mL/min. Discard the eluent. Transfer the extracts into the
cartridge, Wash the test tube with 3 mL acetone + n-hexane solution (3, 6) and add into the car-
tridge. Collect the total eluent and blow nearly dry with nitrogen at 45T unit, Dissolve the residue
and dilute exactly to 0.5 mbL with n-hexane for GC/MS.

6.3 Determination

6.3.1 GC/MS operating condifions .~

g
013;;,30 m_.x,.Oi’ES mm (i, d),film thickness 0. 25 pm or

a) Column.HP-5MS fused quartz caplllary

the equivalent;

b) Column temperature: Initial temperature Sommm ta 205°C , ramp at 25°C /min to
2807C ,hald for 5 min;

¢) Injection port temperature;280T ,
ﬂ?&% ;

L
e) Carrier gas.Helium, purity £99. 995% :0.

d) GC/MS interface temperature

8 mL/miny=_
/ 1

-

rge aftst 1 min; j

f) Injection volume:1 pul;

A,

) Injection mode.Splitless.,

h) Jonization mode:El; "*\ T /

i) lonization energy .70 eV;

i) Acquistion mode;SIM;

k) Monitor ion (m/2):203,204,246,288;quantitative ion;204;
I) Sovlent delay: 10 min.

6.3.2 GC/MS determination and GC/MS confirmation

According to the approximate concentration of iprobenfos in the test sample solution, select the
15
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standard working solution with similar peak area to that of sample solution. The standard working so-
Jution should be injected randomly in between the injections of sample solution of equal volume. The
responses of iprobenfos in the standard working solution and sample solution should be in the linear
range of the instrumental detection.

According to the GC/MS operating conditions (6. 3. 1), if the retention time of samplechromatogram
peaks are consistent with the standards,and subtracted from backgroud compensation, selected ions
are-all present and the relative ion abundence of the selected ionsaccording with that of the cafibra-
tion standard, at comparable concentrations, within the tolerances (seen table 1). Under the above
GC/MSD operating conditions, the retention time of iprobenfos is 17. 70 min, and the ratio of the mo-
nitoring ions (m/z) is 203 : 204 * 246 : 288=17 : 100 : 15 : 19, See Annex A.

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

Relative bundance (base peak}/% =50 =>20~50 >=10~20 10

Permitted tolerances/ % *+10 15 + 20 150

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 and expression of result

The calculation of iprobenfos content in the sample is carried out by GC/MS data processor or ac-
cording to the following formula (1). The blank value should be subtracted from the above result of
calculation.

_A'CS'V
As‘m

where

X—Ilprobenfos content in the sample,mg/kg;

A-—Peak area of iprobenfos in the sample solution;

¢s—Peak area of iprobenfos in the standard working solution, pg/mL;
As—Concentration of iprobenfos in the standard working solution;
V—Final volume of sample solution,mL;

m—Mass of test sample.qg.

7 Limit of determination and recovery

7.1 Limit of determination

The limit of determination of this method is 0. 005 mg/kg.
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7.2 Recovery

According to the experimental data,the fortifying concentration of isoprofos for each sample and its
corresponding recoveries see table 2.

Table 2—The recovery of the method

Sarmple Spiked congentration/(mg/kg) Range of recovery/%

0. 005 91.9~113.1

rice 0.01 91.6~108. 1
0.20 97.5~119.0

0. 005 74.9~93.3

tea 0.01 90.8~107.9
0.02 83.5~108.1

0. 005 86.8~110.1

leek 0.01 91.9~110.5
0,02 107.1~118.9

0. 005 75.3~86.5

apple 0.01 | 92.8~119.9
0.02 95.6~113. 1

0. 005 - 96.8~114.4

honey 0.01 97.7~115.8
0.02 91.2~112.8
0.005 109,.9~120.9

chestnut 0.01 90.2~108. 8
0.02 88.8~119.5

0, 005 93.4~104.2

vinegar Q.01 89.9~100.86
0.02 : 96.2~107.2

0. 005 ' 87.6~98.5

allium chinense 0.0 93.7~100.6
0,062 82.1~94.3

0, 005 81.8~104.9

fish 0.0 80.9~94.0
0.02 90.0~1086. 8

17
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Table 2 (continued)

Sample Spiked concentration/{mg/kg) Range of recovery/%
0. 005 86.4~99.4
beef 0.01 892.4~111.0
0.02 M.2~111.9
0. 005 70.9~103.0
chicken 0.0 70.2~93.1
0.02 73.3~92.7
- The second methad - Gas chromatog raph{/ method
v

8 Scope

This standard specifies the determinatiof and conﬁrg_paiion of iprobenfos residues by gas chromatog-

- o

raphy-mass spectrometry in food

This standard is applicable for defs
en, fish,bee honey.chestnut,tea, rneg

{matlon of Isoprofos resndue m nce,spinach,apple,beef,chick-

9 Principle

Isoprofos residues is extracted jrom i} test gample wuth w:tg acet 'ne-hexane (1-+2) and hexane.

Then, the extraction sclution is Ieaned up and determinated b Gas chromatograph with FPD, Exter-

nal standard method is used fork uanin‘atwe ﬁneasurement

10 Reagents and materials

Unless otherwise specified.all reagents used should be of analytical grade,“water” is distilled water
or corresponding de-ionized water.

10.1 Acetone.

10,2 n-Hexane.

10.3 Anhydrous sodium sulfate:lgnite at 650°C for 4 h,and keep in a desiccator,

10.4 Acetone-n-hexane solution: Acetone+ n-hexane (1+2),
18
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10.5 Iprobenfos standard (Ci3H; 0, PS,CAS;26087-47-8) . Purity=299%.

10.6 Iprobenfos standard solution: Accurately weight an adequate amount of iprobenfos standard,
dissolve in a small volume of acetone, Dilute with acetone to form a standard stock solution of
1 000 p g/mL in concerntration. Then dilute the standard stock sofution with n-hexane to the re-
quired concerntration as the standard working solution. The standard solution should be stored below
4C and keep in dark place.

10.7 Graphitized carbon black cartridge:3 mL, 125 mg,or equivalent.

10.8 Neutral aluminum oxide cartridge:3_mL,125 mg.or.equivalent.

11 Apparatus and equipment _ !

L - . .

11.1 Gas chromatograph (equipped with detector FPD},"””J

o

M

11.2 Vortex mixer.

11.3 Centrifuge:3 000 r/min. :

S

= oo eral

11.4 Multifunction sample trea-t'mént. unit for mic;pehemica] method or equivalent.
11.6
11.6
11,7

11.8 000 uL./

12 Preparation and storage of test sample

12.1 Preparation of test samples
12.1.1 Fruits and vegetables

The representative samples is reduced to ca 500 g, which has been removed shell, seed, peel, stem,

root, coronal (do not wash by water),then cut up the edible portions are blended and then homoge-

nized thoroughly in a high speed blender,and then are placed in a clean container as the test sample,
19
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which is sealed and labeled.
12.1.2 Tea and grains or cereals

The representative samples is reduced to ca 500 g, which is crushed with a grinder and let wholly
pass through 2, 0 mm sieve, and then are placed in a clean container as the test sample. which is
sealed and labeled.

12.1.3 Meats and meat products

The representative samples is reduced to ca 500 g. The eatable potions are thoroughly gfound and ho-
mogenized in a meat grinder, And then are placed in a clean container as the test sample, which is
sealed and labeled.

12.2 Storage of test samples

The test samples of tea,bee products, grains or cereals should be stored below 0C ~47T. The test
samples of fresh fruits, vegetables,meat and meat products should be stored below —18T.

fn the course of sampling and sample preparation, precaution must be taken to avoid contamination or
any factors which may cause the change of residue content.

13 Procedure

13.1 Extraction and cleanup

13.1.1 For rice.chestnut, bee honey,weigh 2 g of the test sample (accurate to 0. 001 g) in 10 mL
centrifuge tube, Add 2 mL water, then saturate the sample with anhydrous sodium sulfate. Add 2 mL
acetone + hexane (10. 4) .blend for 2 min in vortex mixer and centrifuge for 3 min. Repsat the proce-
dure with 2 mL acetone + hexane (10. 4) twice, Then, the residue are extracted with 2 mL hexane,
blend for 2 min in vortex mixer,and centrifuge for 3 min, Repeat the procedure with 2 mbL hexane
twice,Combine the upper layer to obtain the extracted solution. Transfer all the extracts to centri-
fuge tube with ground stopper and concentrate to 1. 0 mL with nitrogen at 40C. The concentrated
solution is ready for gas chromatographic determination, While emulsified during extracting.increase
the extract solution volume.

13.1.2 For Spinach, apple, vinegar, weigh 2 g of the test sample (accurate to 0. 001 @) in 10 mL
centrifuge tube. For tea.weigh 0. 5 g of the test sample (accurate to 0. 001 g} in 10 mL centrifuge
tube,add 2 mL water, then saturate the sample with anhydrous sodium sulfate. Add 2 mbt acetone +
hexane (10. 4),blend for 2 min in vortex mixer and centrifuge for 3 min, Repeat the procedure with
2 mL acetone + hexane (10. 4) twice, Then. the residue are extracted with 2 mL hexane, blend for
2 min in vortex mixer,and centrifuge for 3 min. Repeat the procedure with 2 mL hexane twice.Com-
bine the upper layer to obtain the extracted solution. Elute the graphitized carbon black cartridge with
20
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4 mL acetone + hexane (10. 4). Discarded the eluent, Transfer all extracts to the graphitized carbon
black cartridge, then elute the cartridge with 4 mL acetone + hexane (10. 4). Collect all the eluent in
centrifuge tube with ground stopper and concentrate to 1. 0 mL with nitrogen at 40°C. The concen-
trated solution is ready for gas chromatography determination.

13.1.3 For beef,chicken, fish,weigh 2 g of the test sample (accurate to 0. 001 g} in 10 mb centri-
fuge tube. Add 2 mL water,then saturate the sample with anhydrous sodium sulfate. Add 6 mL of ac-
etone + hexane (10. 4) ,blend for 2 min in vortex mixer and centrifuge for 3 min. Then, the residue are
extracted with 2 mL hexane, blend for 2 min in vortex mixer, and centrifuge for 3 min. Repeat the
procedure with 2 mbL hexane twice, Combine the upper layer to obtain the extracted solution. Elute
the neutral aluminum oxide cartridge with 4 mL acetone + hexane (10. 4). Discarded the eluent.
Transfer all extracts to the neutral aluminum oxide cartridge,then elute the cartridge with 4 mL ace-
tone + hexane (10. 4), Collect all the eluent in centrifuge tube with ground stopper and concentrate to
1.0 mL with nitrogen at 40°C. The concentrated solution is ready for gas chromatography determina-
tion.

13.2 Determination

13.2.1 GC operating canditions

a) Column.EQUITY™-1701 used quartz capillary column,30 mXx0.32 mm X 1.0 gm (i. d) ,or equiv-

alent;

b} Column temperature; Initial temperature 100°C , ramp at 10°C /min to 220C ,hold for 10 min;
¢) Injection port temperature 250°C ;

d) Detector temperature.2507 ;

e) Nitrogen;Purity=299, 99% ,carrier gas 5. 0 mL/min;

f) Hydrogen:75 mL/min;

g9) Oxygen:100 mL/min;

h)  Make-up gas.20 mL/min;
i) Injection mode; splitless purge after 1 min;

1} Injection volume .2 ul.
21
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13.2.2 GC determination

According to the approximate concentration of isoprofos pesticide in the test sample solution, select
the standard working solution with similar peak area to that of sample solution. The responses of iso-
profos pesticide in the standard working solution and sample solution should be within the linear
range of the instrumental detection. The standard working solution should be injected randomly in be-
tween the injections of sample solution of equal volume. Identify by the RT and quantify with peak
area. Under the above GC opening condition, the Gas Chromatogram of isoprofos standard is seen fig-
ure B. 1 in Annex B.

13.3 Blank test

“tha deSCthéé ‘ifvithe method of determination, but

&

The operation of the blank testis’
with omission of sample additi

13.4 Calculation and expression of result

where
X--the residue content of is profo

V—the final volume of samp?j
m—the corresponding mass o s

14 Limit of determination and recovery

14.1 Limit of determination

The limit of determination in rice, spinach, apple. cattle muscle, chicken muscle, fish musucle, bee
honey, chestnut and vinegar by this method is 0. 005 mg/kg;tea is 0. 01 mg/kg.

14.2 Recovery

According to the experimental data, the fortifying concentration of isoprofos for each sample and its
22
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corresponding recoveries see table 3;

Table 3—The recovery of the method

Sample Spiked concentration/ (mg/kg) ' Range of the recovery/%

0.005 75.0~94.0

rice 0.01 ) 81.0~106

0.2 88.0~082.6

0. 005 92,2~102

leek 0.01 82.3~108

82.0~88.5

74.8~91.2

apple 78.5~98.1

80.5~105

93.8~106

beef 86.5~104

87.5~112

84.0~101

chicken 85.0~102

81.0~103

94.6~100

fish 86.0~117

86.0~108

82.6~91.6

Bee honey 86.6~105

77.0~92.0

81.8~104.9

chestnut 80.9~94.0

0.02 90.0~106.8

0. 005 86.4~99.4

tea 0.0 92.4~111.0

0.02 , 84, 2~111.9

0. 005 70.9~103.0

vinegar . 0.01 70.2~93.1

0.02 73.3~92.7
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Anhex A
{Informative)
Total ion chromatogram and Mass spectrum of the iprobenfos standard
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Figure A. 1—Total ion chromatogram of the iprobenfos standard
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Figure A. 2—Mass spectrum of the iprobenfos standard
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Annex B
(Informative)
Chromatogram of the standard
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Figure B, 1—Chromatogram of the standard
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