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Foreword

This standard was drafted according to GB/T 1. 1—2009.
This section of the original 2 standards (SN 0123—1992, SN 0214—1993) was revised and consolidated
index,use the range,including the original 2-related standards,using gas chromatography-mass spec-

trometry,increase positive confirmation of content.integration of pretreatment conditions.

Please note that some of the content of this document may involve patent. This file is not
responsible for the publishing sector recognizes the responsibility of these patents.

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

This main drafter of this standard is Li Aijun, Wang Mingtai,Mu Jun, Lu lijun,Zhou Xiao,Wang Ying.
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Determination of organophosphorus multiresidues in
foodstuffs of animal origin for import and
export—GC-MS method

1 Scope

This standard specifies the determination and confirmation of 10 organophosphrous pesticides
residues by gas chromatography-mass spectrometry in foodstuffs of animal originfor import and ex-
port.

This standard is applicable to the determination and confirmation of residue content of 9 organophos-

phrous pesticides in canned steamed pork, pork, chicken,beef, fish for import and export.
2 Normative references

This items of the following listed standard become the items of this standard due to the quotation by
this standard. The cited references with date would not apply to this standard if their amendment
(not including corrected printing errors) or revision appear. However, it is encouraged of study of
the newest edition of these references can be used. The newest edition is applicable to this standard
if the references are not quoted with date.

GB/T 6682 Water for laboratory use—Specifications

3 Principle

The test sample are extracted with water-acetone. The extract is partitioned with dichloromethane.
Cleaned up by passing through on GPC and active carbon column. The elutes solution is evaporated
and made up to a definite volume. Determination and confirmation is made by GC-MS,using external
standard method.

4 Reagents and materials

Unless otherwise specified,all the reagents used should be analytically pure,“water” is the first level
water described by GB/T 6682.
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4.1 Acetone:Pesticide grade.

4.2 Dichloromethane:Pesticide grade.

4.3 Cyclohexane:Pesticide grade.

4.4 Ethyl acetate:Pesticide grade.

4.5 n-Hexane:Pesticide grade.

4.6 Sodium chloride.

4.7 Anhydrous sodium sulfate:Ignite at 650 ‘C for 4 h,and keep in a tightly closed container.
4.8 Sodium chloride aqueous solution:20 g/L.

4.9 Ethyl acetate-n-Hexane(1+ 1, V/V):Volume 100 mL ethyl acetate into 250 mL erlenmeyer
flask,then add 100 mL n-Hexane.mix them.

4.10 Ethyl acetate-Cyclohexane(1+ 1, V/V):Volume 100 mL ethyl acetate into 250 mL erlenmeyer
flask,then add 100 mL cyclohexane, mix them.

4.11 Organophosphrous pesticides standard:Purity —>95%.
4, 12 Standard stock solution: Accurately weigh an adequate amount of organophosphrous
pesticides standard (see annex A) and dissolve in a small volume of acetone. Dilute with acetone to

form a standard stock solution of 100 pg/mL~1 000 1rg/mL in concentration.

4. 13 Standard working solution: Then dilute the standard stock solution with acetone to the
required concentration as the standard working solution.

4.14 Florisil SPE tube: Florisil,.500 mg,6 mL,or equivalent.
4.15 Active carbon SPE tube:ENVI-Carb,250 mg,6 mL,or equivalent.
4.16 Membrane filter:0. 45 pm.

4.17 Graphitic carbon .60 mesh~80 mesh.

5 Apparatus and equipment

5.1 GC-MS:Equipped with electro-Impact source (ED.

10
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5.2 Electronic balance:Accurate to 0. 000 1 g.

5.3 Gel permeation chromatograph (GPC) equipped with isocratic pump and fraction collector.
5.4 Homogenizer.

5.5 Rotary vacuum evaporator.

5.6 Separator funnel.250 mL.

5.7 Conical flask:250 mL,with stopper.

5.8 Concentrate bottle:250 mL.

5.9 Centrifuge:4 000 r/min.

6 Preparation and storage of test sample

6.1 Preparation of test sample

Take approximately 1 kg of representative sample. Collect the edible pieces. Crush with a crusher.
Mix thoroughly. Put in clean containers. Seal and label them.

6.2 Storage of test sample

The test samples shall be frozen and stored below — 18 C. While sampling and preparing sample,
please avoid contamination or any factors that may change residue content.

7 Procedure

7.1 Extraction

Weigh ca 20 g (accurate to 0. 01 g) of the test sample into a 250 mL conical flask with stopper,add
20 mL of water and 100 mL of acetone (3. 1) ,extract for 3 min on a high speed homogenizer. Filter
the extract into a 250 mL concentrate bottle. Extract the residue with 50 mL of acetone once more,
filter and combine the washings in the same concentrate bottle, evaporate to 20 mL in a rotary
evaporator with a bath temperature below 40 C.

Transfer the concentrated solution into a 250 mL separator funnel, add 150 mL of sodium chloride

aqueous solution and 50 mL of dichloromethane, shake for 3 min and set aside for separating. Collect

the dichloromethane phase. The water phase is again extracted with 2 X 50 mL of dichloromethane.

Combined the dichloromethane phases,and let pass through a column of anhydrous sodium sulfate to
11
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remove the water. Collect the effluent in a 250 mL concentrate bottle and evaporate to near dryness
in a rotary evaporator with a bath temperature below 40 C. Dissolve the residue with 5 mL of cyclo-
hexane-ethyl acetate (1+ 1) ,and filter through 0. 45 pm membrane filter.

7.2 Clean up

7.2.1 GPC Clean up

7.2.1.1 GPC operating condition

a) GPC column:700 mm X 25 mm (i. d. ),Bio Beads S-X3 or equivalent;

b)> Mobile phase:Cyclohexane-ethyl acetate (1+1);

¢) Flow rate:4.7 mL/min;

d) Injection volume at sample loop:10 mL;

e) Time of pre-rinsing:10 min;

f) GPC balance time:5 min;

g) Time of collecting the eluates:23 min~31 min.

7.2.1.2 GPC clean up operating

Transfer the above 10 mL solution into an GPC column, proceed as section 7. 2. 2. 1. Combined the
eluates in the 50 mL concentrate bottle,evaporate to dryness in a rotary evaporator with a bath tem-
perature below 40 C. Dissolve the residue with 2 mL of n-hexane.

7.2.2 SPE Clean up

Rinse the an ENVI-Carb column with 6 mL of n-hexane before use (for samples containing much
colorants.add 1.5 cm high graphic carbon (4. 17) in the ENVI-Carb column). Discard the washings.
Transfer 2 mL of the sample solution into the upper column. Elute with 3 mL of n-hexane-ethyl
acetate (1+ 1). Collect eluates into a concentrate bottle. Evaporate to nearly dry in 40 C water
bath. Dissolve the residue and dilute exactly to 1. 0 mL with ethyl acetate for for GC-MS
determination and confirmation.

7.3 Determination

7.3.1 GC-MS operating condition

a) Chromatographic column:30 m X 0. 25 mm(i. d.), 0. 25 um film thickness, DB-5 MS, silica
12
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capillary column or equivalent;
b) Column temperature.50 C (2 min)22&/min 180 C (10 min)22-YM" 270 C (10 min) ;
¢ Injection port temperature:280 C ;
d) Interface temperature:270 C;
e) Carrier gas:Helium,purity =>99. 999% . flow rate 1.2 mL/min;
f) Injection volume:1 pL;
@) Injection mode:Splitless,purge on after 1.5 min;
h) Electron ionization mode:El;
i) lonization energy:70 eV;
i) Determination mode:SIM mode;
k) Selected monitoring ion (m/z) :See table 1 and annex B;
1> Solvent protection delay:5 min;
m) lon source temperature: 150 C ;

n) Temperature:200 C.

Table 1—Parameter of selected monitoring ion in MS table

Channels Time/min Selected monitoring ion/amu
1 5.00 109.125,137,145,179,185,199,220,270,285,304
2 17.00 109.127.,158.169.214,235,245,247,258.260.261,263.285,286.314
3 19. 00 153.125,384,226.,210.334

7.3.2 GC-MS determination and confirmation

According to the approximate concentration of the pesticide in the sample solution, select the
standard working solution with similar peak height to that of the sample solution. The standard
working solution should be randomly injected in-between the injections of the sample solution of
equal volume. The responses of per organophosphrous pesticides in the standard working solution
and sample solution should be within the linear range of the instrumental detection.

13
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If there is any peak of sample solution appeared at the same retention time as such peak of the
standard solution, it must be confirmed by selected monitoring ions (m/z) of species and abundance
ratio,see annex B. Under the above GC-MS condition, the retention time of 9 organophosphrous
pesticides for GC-MS chromatogram (TIC) of the standard,see annex Band in annex C.

7.4 Calculation and expression of the result

Calculate the content of per organophosphrous pesticides residues in the test sample by GC-MS data
processor or according to the formula.

=A,.><c,><V

Xi Aisxm

1)

where

X, —the residue content of per organophosphrous pesticides in the test sample.mg/kg;

A, —the peak area (height) of per organophosphrous pesticides in the sample solution;

¢, —the concentration of per organophosphrous pesticides in the standard working solution, pg/mL;
V —the final volume of the sample solution,mL;

A ;—the peak area (height) of per organophosphrous pesticides in the standard working solution;

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

8 Limit of determination and recovery

8.1 Limit of determination

The limit of determination of this method for organophosphrous pesticides residues in foodstuffs of
animal originfor import and export,see annex B.

8.2 Recovery

8.2.1 The fortifying concentrations 0. 02 mg/kg~1. 00 mg/kg of 9 organophosphrous pesticides in
canned steamed pork and its recovery is 70. 0% ~94. 9%.

8.2.2 The fortifying concentrations 0. 02 mg/kg~1. 00 mg/kg of 9 organophosphrous pesticides in
pork and its recovery is 71.2% ~97.1%.

8.2.3 The fortifying concentrations 0. 02 mg/kg~1. 00 mg/kg of 9 organophosphrous pesticides in
chicken,and its recovery is 74. 3~94. 8%.

14
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8.2.4 The fortifying concentrations 0. 02 mg/kg~1.00 mg/kg of 9 organophosphrous pesticides in
beef and its recovery is 70. 6% ~96.9%.

8.2.5 The fortifying concentrations 0. 02 mg/kg~1.00 mg/kg of 9 organophosphrous pesticides in
fish and its recovery is 76. 3~93. 3%.

15
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Annex A
(normative)
The species of 9 organophosphrous pesticides

Table A. 1—Species of 9 organophosphrous pesticides

Order Pesticide name Pesticide name
number in chinese in english CAS. No Chemical formula

1 BEE dichlorvos 000062-73-7 C,H,Cl,0,P
2 g 37 diazinon 000333-41-5 Ci2Hx N, O; PS
3 Bt B fenchlorphos 000299-84-3 CsHg Cl; O3PS
4 SRR TR fenitrothion 000122-14-5 CoHi2HOs PS
5 SR F malathion 000121-75-5 CioH1s 06 PS,
6 =24 ] chlorpyrifos 002921-88-2 CoHy; ClsNO; PS
7 Ewe fenthion 000055-38-9 CioHi5 05 PS,

8 xR B parathion 000056-38-2 CioHiaNOs PS
9 2w ethion 000563-12-2 CoH 0,P, S,

16
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Annex B
(informative)
The retention time,determination and confirmation selected monitoring ion
and limit of determination of 9 organophosphrous pesticides

Table B. T—Retention time,determination and confirmation selected monitoring ion

and limit of determination of 9 organophosphrous pesticides

t/ Characteristic fragment ion/amu Limit

No. Pesticides
min determination confirmation abundance ratio ©g/9
1 Dichlorvos 6.57 109 185,145,220 37 100 : 12 : 07 0.02
2 Diazinon 12. 64 179 137,199,304 62 =100 : 29 : 11 0.02
3 Fenchlorphos 16. 43 285 125,109,270 100 : 38 : 56 : 68 0.02
4 Fenitrothion 17.15 277 260,247,214 100 : 10 : 06 : 54 0.02
5 Malathion 17.53 173 127,158,285 07 40 : 100 : 10 0.02
6 Fenthion 17.68 197 314,258,286 63 : 68 :34 : 100 0.01
7 Chlorpyrifos 17.80 278 169,263,245 100 : 18 : 08 : 06 0.02
8 Ethion 17.90 291 109,261,235 25 :22 :16 : 100 0.02
9 Parathion 20.16 231 153,125,384 16 : 10 : 100 : 06 0.02

17
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Annex C
(informative)
GC-MS chromatogram (TIC) of the 9 organophosphrous pesticides standard

Abundance
26 000
24 000
22 000
20 0004
18 0007 2
16 0007
14 0007 1
12 0004
10 0007

0004

0004

0007

0004

[\ I =

, , |

T T T T T T T T T
6. 00 8.00 10. 00 12. 00 14. 00 16. 00 18. 00 20. 00 22.00 24.00 26.00 /min

1—Dichlorvos;
2—Diazinon;
3—Diazinon;
4—Fenchlorphos;
5—Malathion;
6—Fenthion;
7—-Chlorpyrifos;
8—Ethion;

9—Parathion,

Figure C. 1—GC-MS chromatogram (TIC) of the 9 organophosphrous pesticides standard
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