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Foreword

Annex A of this standard is on informative annex.

This standard was proposed by and is under the charge of National Regulation Commission for Certi-
fication and Accreditation.

This standard was drafted by Tianjin Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China,No. 1 Preaching Hospital Tianjin University of accessorial Chinese medicine.

This standard was mainly drafted by Lin Anging, Xu Hong.Tang Danzhou, Goujing.

This standard is a professional standard promulgated for the first time.

Note: This English version,a translation from the Chine text, is solely for guidance.
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Determination of MCPA and MCPB
residues in meat and meat products for import and export

1 Scope

This standard specifies the methods of sampling, sample preparation and determination of residues
by GC-MS of (4-cholro-2-methyphenoxy) acetic acid (MCPA) and 4-(4-chloro-o-toloxy) butyric acid
(MCPB) residues in meat and meat products for import and export.

This standard is applicable to the determination of MCPA and MCPB residues in frozen cuts of beef
for import and export.

2 Sampling and sample preparation

2.1 Inspection lot

The quantity of an inspection lot should not be more than 2 500 packages.

The characteristics of the cargo within the same inspection lot, such as packing,mark, origin, speci-
fication and grade, should be the same.

2.2 Quantity of sample taken

Quantity of sample taken see table 1.

Table 1
Number of packages in each inspection lot Minimum number of packages to be taken

1~25 1

26~100 5

101~250 10

251~500 15

501~1 000 ] 17

1001~2 500 [ 20

2.3 Sampling procedure

A number of packages specified in 2. 2 are taken at random and opened one by one.

Meat and meat products: From each, at least one bag shall be taken as a primary sample. The total

weight of all the primary samples should not be less than 2 kg, which shall be placed in a clean con-

tainer, sealed, labeled and sent to the laboratory in time.

In case the frozen meat-pieces are not contained in small bags inside each package, or if there are
8
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small bags inside the package but the content of the bag exceeds 2 kg. cut out a part from the meat
in each package of not less than 100 g with a sharp knife (disinfected with alcohol). Mix the parts of
the mixed primary samples, which shall not be less than 2 kg. Sealed,labeled and sent to the labora-
tory in time.

2.4 Preparation of test sample

Meat and meat products: The combined primary sample is reduced to 1 kg which is blended mixed
and divided into two equal portions, each portion is placed in a clean vesse! as a test sample, which
is then sealed and labeled. In the course of sampling and sample preparation, precaution should be
taken to avoid contamination or any factor which may causes the change of residue content.

2.5 Storage of sample

The test sample should be stored at —18%C.

3 Method of determination

3.1 Principle

MCPA and MCPB residues and its sodium salts are extracted from the tissue with chloroform under
acidic condition, then transfer into alkaline solution. The alkaline solution is washed with organic sol-
vents and acidified, MCPA and MCPB are then extracted with chloroform and derivatisation after the
chioroform has been evaporated. Determination is made by GC-MS and quantified by using the exter-
nal standard.,

3.2 Reagents and materials

Unless otherwise specified, all reagents used should be analytically pure, “water” is distilled water.
3.2.1 Chloroform: redistilled.

3.2.2 Ethanol.

3.2.3 n-Hexane: redistilied.

3.2.4 Methanol.

3.2.5 Ether. redistifled.

3.2.6 Sulfuric acid-water (1+9) :Prepare the solution with GR grade of sulfuric acid.
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3.2.7 Sodium hydroxide: GR grade.

3.2.8 Sodium hydroxide solution (30 g/L): Weigh 30 g Sodium hydroxide (3. 2.7) into 1 000 mL
distilled H,0.

3.2.9 Sodium chloride: GR grade, ignite at 600°C for 4 h, store in a glass jar with stopper.

3.2.10 Saturated sodium chloride solution: Sodium chioride dissolved in distilled H,O to satura-
tion.

3.2.11 Anhydrous sodium sulfate: ignite at 650°C for 4 h, and store in air-tight container.

3.2.12 Sodium sulfate solution({ 40 g/L) : Weigh 4 g of anhydrous sodium sulfate (3. 2. 11)and dis-
solve in 100 mL water.

3.2.13 Boron trifluoride-ether solution: commercially, kept away from light.

3.2.14 Derivatization reagent. Pre-cool the boron trifluoride-ether solution ( 3. 2. 13 Yand methanol
at —15C ,add 30 mL cold boron trifluoride-ether into 120 mL cold methanol and mix thoroughly,
storeat0 —4 C.

3.2.15 MCPA and MCPB standard: Purity=289%.

3.2.16 MCPA and MCPB standard solution: Prepare 0. 1 mg/mL standard stock solution with meth-
anol, then dilute to suitable concentration with methanol as standard working solution.

3.3 Apparatus and equipments

3.3.1 Gas chromatograph equipped with mass spectrograph (GC-MS).
3.3.2 High-speed homogenizer.

3.3.3 Heart shape flask: 250 mL.

3.3.4 Sealed test tube: 15 mL, with teflon-lined screw cap.

3.3.5 Thermostatic water bath.

3.4 Procedure

3.4.1 Extraction and clean up

Weigh ca 20 g (accurate to 0. 01 g)of test sample in a conical flask, add 15 mL ethanol, 5 mL sulfuric
10



SN/T 1392—2004

acid-water(3.2.6), 10 g sodium chloride (3. 2. 9) and 100 mL chloroform (3. 2. 1) . Extract 5 min
with high-speed homogenizer. Then filter the extract through rapid filter paper into a 250 mL separa-
ting funnel, rinse the conical flask and filter residue thrice with ca 50 mL chioroform, Combine all
rinsing solutions into the separating funnel. Add 25 mL sodium hydroxide solution (3. 2. 8) and

50 mL distilled water. Add 10 mL saturated sodium chloride solution(3. 2. 10). pH of the aqueous
phase should be more than 12, otherwise, additional sodium hydroxide solution(3. 2. 8) is needed.
Additional 3 g sodium chloride (3. 2. 9) should be added to the easily emulsified sample, shake for

2 min. Stand to separate, discard the chloroform layer. Wash the aqueous phase twice with 25 mL
chloroform, discard the chloroform tayer. And then wash the aqueous phase with 25 mL ether, stand
to separate, transfer the below layer to a 260 mL separating funne!, discard the ether layer. The a-
bove aqueous phase is acidified with 256 mL sulfuric acid-water (3. 2. 6) and mix thoroughly, pH of
the aqueous phase should be less than 2, otherwise, additional sulfuric acid-water(3. 2. 6) is needed.
Then extract the aqueous phase with 50, 25 and 25 mL chloroform respectively. Collect the extract
of chloroform into 2560 mb heart shape flask. Evaporate the chloroform to ca 3-5 mL in a water bath
at 50°C under nitrogen flow. Then transfer entirely to the sealed test tube (3. 3.4), make the chloro-
form to dryness under nitrogen flow in a water bath at 50C.

3.4.2 Derivatisation

Add 1 mL derivatization reagent (3. 2. 14)into the above tube and seal tightly, mix thoroughly, place
the tube in water bath for 1 h at 70C. Cool to room temperature, transfer the resulting mixture with
ca 10 mL sodium sulfate solution (3. 2. 12) to a 25 mL tube with stopper. Extract with n-hexane
twice each 4 mL. Transfer the n-hexane layer to another 26 mL tube with stopper. Extract the n-hex-
ane layer with each 2 mL of sodium sulfate solution twice and discard the agueous layer. Using a
dropper transfer the n-hexane layer to 10 mL volumetric flask, dilute to volume with n-hexane. Pi-
pette 3-5 mL n-hexane layer into a 10 mL tube with stopper, add ca 1 g of anhydrous sodium sulfate
(3.2.11) , mix well. The solution is used for GC-MS determination.

3.4.3 Preparation of MCPA and MCPB standard working solution

Accurately pipette 1 mL MCPA and MCPB standard solution of suitable concentration into tube with
screw cap (3.3.4), remove the solvent under nitrogen flow in a water bath at 50T , proceed as sec-
tion 3.4. 2.

3.4.4 Determination
3.4.4.1 GC operating conditions

a. Column. DBEMS 30 m x 0. 32(id) mm x 0. 25 pm(film thickness) or equivalent;

20°C /mil
. Column temperature program: 50°C—£-'E>240°C (10 min);

b
¢. Injection port temperature: 250C ;
e, Carrier Gas; He, Purity>>93. 999% ; flow rate: 1.2 mL/min;
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f. Injection mode: Splitless;
g. Injection volume: 1 pl.

3.4.4.2 MS operating conditions

a. Interface temperature. 250°C ;
b. lon Source: Electron Impact lon Source (ED;
¢. Electron Energy: 70 eV;
d. Source temperature: 200T ;
e. Detection mode: SIR;
f. Selected ions (m/2) and relative intensity (%) . see Table 2,
Table 2 Selected ions and relative intensity
analyte MCPA methy) ester MCPB methyl ester
Selected ions (m/2) 141 157 214 218 101 107 142 242
Relative intensity(%) 85 20 100 34 100 13 9 8

3.4.4.3 GC-MS determination

The mix standard working solution should be randomly injected in-between the injections of the sam-
ple solution of equal volume. The responses of the MCPA methyl ester and MCPB methyl ester in the
standard working solution and sample solution should be within the linear range of the detector. The
retention time of MCPA and MCPB methyl ester is ca 7. 8 min and 9. 0 min under the above condi-
tions. For the chromatogram of the standard, see annex A.

3.4.4.4 Bilank test

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

3.5 Calculation and expression of result

Calculate the content of MCPA and MCPB by GC data processor or according to formula® the blank
value shall be subtracted from the result of calculation.
AecV

X= A, +m

<1

Where

X——the residue content of MCPA or MCPB in test sample, mg/kg;

A——the peak area of MCPA methy! ester or MCPB methyl ester in sample solution, mm;
A,——the peak area of MCPA methy! ester or MCPB methyl ester in standard solution, mm;

¢——the concentration of MCPA or MCPB in standard solution, pg/mL;

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

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

12
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4 Limit of determination and recovery

4.1 Limit of determination
The limit of determination of this method is 0. 02 mg/kg.
4.2 Recovery

According to the experimental data, the fortifying concentration of MCPA in beef and its correspond-
ing recoveries are:

0.02 mg/kg. recovery 85.5%;

0.10 mg/kg, recovery 95.0%;

0. 20 mg/kg, recovery 82.0%.

According to the experimental data, the fortifying concentration of MCPB in beef and its correspond-
ing recoveries are:

0.02 mg/kg., recovery 90.0%;
0.10 mg/kg, recovery 90.0% ;
0. 20 mg/kg, recovery 93.0%.
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Annex A
(informative)
GC-MS Chromatogram of the standard
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Fig A.1 GC-MS chromatogram(TIC)of the MCPA methyl ester and MCPB methy!| ester standard
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Fig A.3 Mass spectrogram of the MCPB methyl ester standard



