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Foreword

This standard was drafted in accordance with the GB/T 1. 1—2009.

This standard replaced SN 0122—1992 Method for determination of carbaryl! residues in meat for ex-
port.

Compared with SN 0122—1992, this standard is of major modifications as follows:
—Modified the sample purification mothod for automatic gel chromatography;
—Changed the detection for liquid chromatography-fluresence detector with post column derivation.

This standard was proposed by and was under the charge of Certification and Acrreditation Adimin-

station of People’s Republic of China.

This standard was drafted by Tianjin Entry-Exit Inspection and Quarantine Bureau of People’s Repub-
lic of China.

This standard was mainly drafted by Ge Baokun,Zhao Kongxiang,Chen Qiyong,Chen Xuyan.
This standard replaced the previous version of the release of the standard as follows:

—SN 0122—1992.
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Determination of carbaryl residues in meat and meat
products for import and export—HPLC-fluoresce
detector with post column derivation

1 Scope

The standard provides a determination method of cabaryl residues in meat and meat products for im-

port and export by HPLC-fluoresce detector with post column derivation.

The standard is used to determine cabaryl residues in chicken, fish, beef, thrimp and ham for import

and export.
2 Normative references

The following normative documents contain provisons which, through reference in this text, consti-
tute provisions of this standard. For dated references, subsequent amendments to,or revisions of,
any of these publications do not apply. However, parties to agreements based on this standard are
encouraged to investigate the possibility of applying the most recent editions of the normative docu-

ment referred to applies.

GB/T 6682 Water for analytical laboratory use—Specification and test methods
3 Sample

3.1 Meat

All samples should be mixing minced, the total amount of the representative sample should be not

less than 500 g. The samplemust be placed into a suitable clean,sealed and marked container.
3.2 Canned Foods
All samples should be poured out the entire tank and mixing minced, the total amount of the repre-

sentative sample should be not less than 500 g. The sample must be placed into a suitable clean,

sealed and marked container.
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4 Sample preservation

The specimen should be preserved below — 18 C and should not be contaminated. There should be

no change in content of sample to ensure that experimental samples can represent the entire sample.

5 Principle

The carbaryl residues of the sample were extrated by acetone-petroleum and purified by gel perme-
ation chromatography. After concentrated.the residues were determined by high performance liquid

chromatography with fluorescence detector and the set of post-column derivatizaion.

6 Reagents and materials

Unless specified, all the reagents used should be analytical grade,and “water” is the third grade water
which is defiened in GB/T 6682—2008.

6.1 Acetonitril.

6.2 Ethyl acetate.

6.3 Cyclohexane.

6.4 Acetone.

6.5 Petroleum ether,boiling point ranges from 30 C ~60 C.

6.6 Anhydrous sodium sulfate. Heat at 650 C for 4 h,cool in desiccator and store in an amber bot-
tle.

6.7 Sodium chloride.

6.8 Post-Column Derivatization reagent.

6.8.1 Sodium hydroxide solutions (0.2% .m/V).

6.8.2 O-Phthaladehyde (OPA).



SN/T 0122—2011

6.8.3 O-phthalaldehyde diluent (Borax Solution,0.4% ,m/V).

6.8.4 Thiofluor.

6.8. 5 Solution of OPA:945 mL OPA dilution was poured into the solvent tank, then nitrogen
purging for 10 min at least. 100 mg OPA was dissolved in about 10 mL chromatographic grade metha-
nol,then turn off the gas and strip the bottle cap. The OPA solution was added into the OPA dilution.
2 g mercaptoethanol was dissolved in 5 mL OPA dilution and added into the solution tank, close the
bottle cap and turn on the gas,then nitrogen purging for several minutes and turn off the vent valve.
Stir slowly to mix the solution completely.

6.9 Cyclohexane-ethyl acetate (1+1,V/V).

6. 10 Nylon fliter,0. 45 pm.

6.11 Carbaryl:Molecular formula C;,H;;NO, ,CAS No. 63-25-2, purity of greater than 99.5%.

6.12 Storage standard solution: Accurate weigh the right amount of carbaryl standard.dissolve it in
acetonitrile,and storage in 4 C refrigerator. The solution is valid for 6 months.

6. 13 Work standard solution. Dilute the storage solution with acetonitrile to Appropriate concentration.
This solution is valid in one week.

7 Instrucments

7.1 Liquid chromatography : Fluorescence detector and the unit of post-column derivation.
7.2 Automated gel permeation chromatography (with fraction collection with concentrator).
7.3 Rotary evaporation.

7.4 Nitrogen blowing Instrument.

7.5 Homogenate machine.

7.6 Electronic oscillator.

8 Experimention

8.1 Extraction and purification performance
8.1.1 Extraction

A 20 g sample of meat product was weighted out exactly into a 100 mL conical flask with stopper,
9
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6 mL water and 40 mL acetone were added. After homogenized for 1 min ,6 g NaCl was added, the
mixture was shaken vigorously with 30 mL petroleum ether for 30 min. 35 mL organic layer was fil-
tered through anhydrous sodium sulfate. The filtrate was collected in a flask and evaporated to ap-
proximately 1 mL with a rotary evaporator. Then 2 mL ethyl acetate-cyclohexane (1+1,V/V) was
added into the flask and evaporated, the performance was repeated for 3 times. The residue obtained

was dissolved in 5 mL ethyl acetate-cyclohexane (1+ 1, V/V),and then filtered through a 0. 45 ym

filter before GPC purification.

8.1.2 GPC purification

8.1.2.1 GPC purification conditions

8.1.2.1.1 Purification column:400 mm X 30 mm,Bio Beads S-X3,or the comparative.

8.1.2.1.2 Mobile phase:Ethyl acetate-cyclohexane (1+1,V/V).

8.1.2.1.3 Flow:5.0 mL/min.

8.1.2.1.4 Sample loop:5 mL.

8.1.2.1.5 Collection:10.0 min~15. 0 min.

8.1.2.1.6 Equilibrium time.5 min.

8.1.2.2 GPC concentration conditions

8.1.2.2.1 GPC concentration conditions was shown in table 1.

Table 1—Evaporation conditions

Heating rate Vacuum
Evaporation session Zone 5

C Torr

1 50 280

evaporation 2 52 220

3 54 210

1 52 220

endpoint
2 53 220

10
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8.1.2.2.2 Endpoint judgment:Level sensor mode.

8.1.2.2.3 Solution exchange:2 mL acetonitrile, repeated for 2 times.

8.1.2.2.4 Constant volume:1 mL.

8.1.2.3 Procedure of GPC purification

5 mL residue obtained from the extraction procedure was purified and concentrated through the

method mentioned in 8. 1. 2. 1 and 8. 1. 2. 2, then 1 mL purified solution was obtained for further

HPLC analysis.

8.2 HPLC Analysis

8.2.1 HPLC conditions

8.2.1.1 Column:Cis,250 mm X 4.6 mm X5 um,or the comparative.

8.2.1.2 Column temperature:42 C.

8.2.1.3 FLD:A, 330 nm,A,, 465 nm.

8.2.1.4 Mobile phase:Acetonitrile-water (40+60,V/V) .

8.2.1.5 Flow:1.0 mL/min.

8.2.1.6 Volume of injection:20 uL.

8.2.2 Post-column derivatization

8.2.2.1 Derivative Reagent 1:Hydrolytic reagent,0.4% NaOH.Flow 0.4 mL/min.

8.2.2.2 Derivative Reagent 2:0PA reagent,Flow:0.4 mL/min.

8.2.2.3 Reactor temperature: Hydrolysis temperature, 100 C ; Derivativation temperature, Room

temperature.

11
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8.2.3 HPLC quantification

Choose appropriate standard solution according to the amount of carbaryl in sample. Retention time
of carbaryl was about 11. 1 min under the conditions mentioned above. Chromatogram of carbaryl
was shown in annex A Figure A. 1.

8.2.4 Blank trial

Performed through the above procedure with blank sample.

8.2.5 Calculation

The amount of carbaryl in sample was calculated through formula (1) .

_AXcgxV
X = A, X m

...( 1 )
Where

X —Amount of carbaryl in sample,mg/kg;

A —Peak area of carbaryl;

¢, —Concentration of carbaryl in the standard curves,pg/mL;

V —Final volume of the carbaryl residue, mL;

A ,—Peak area of carbaryl in the standard solution;

m —Amount of the sample.g.
9 Limit of detection and rocoveries

9.1 Limit of detection (LOD)
LOD of the method was 0. 005 mg/kg.
9.2 Recoveries

Recoveries of carbaryl residues in meat and meat products see table 2.

12
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Table 2—Recoveries of carbaryl residues in meat and meat products

Sample Fortified level Recoveries Sample Fortified level Recoveries
mg/ kg % mg/ kg %
0. 005 82.0~110.0 0. 005 90.0~96.0
0.010 89.0~107.0 0.010 100.0~114.0
fish 0. 020 94.0~112.5 ham 0.020 97.0~115.5
0. 050 90.0~105.6 0. 050 101.6~113.6
0. 100 92.0~111.2 0. 100 92.5~107.3
0. 005 82.0~98.0 0. 005 86.0~100.0
0.010 86.0~99.0 0.010 85.0~96.0
beef 0.020 84.5~109.5 shrimp 0.020 87.0~105.0
0. 050 90.6~98.0 0. 050 88.6~94.6
0. 100 88.4~98.0 0. 100 86.7~95. 1
0. 005 86.0~96.0
0.010 89.0~97.0
0.020 95.56~112.5
chicken
0. 050 92.0~97.2
0. 100 85.9~95.0
0. 500 87.7~102.5

13
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Annex A
(Informative)
Chromatogram of carbaryl standard

Cabaryl 11. 18 min
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20. 00
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2.00 4.00 6.00 8.00 10. 00 12.00 14.00 ¢/min

Figure A. 1—Chromatogram of carbaryl standard (0.1 pg/mL)
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