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Method for determination of 2,4-D residues

in meat and meat products for export
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AFERET HOARANS S 2, - HRERRBRE BN EEERETE,
FHREERATHOHESHA HEENRLNRE AT 2, HREBOKE.

2 ThERHR

2.1 KE#
AR 2 500 b — R Lo,
B — R A E & REF AR OFE, M R0 o S SRE.

2.2 MEHE
HEW  BIWERGE
1~25 1
26~100 5
101~250 10
251~500 15
501~1 000 17
1.001~2 500 20
2.3 HETE

#% 2. 2 ME MO MRS L BT .

PR LB MBS R —REANFRER REBRPTF 2 kg HMAHESRN, I
HIE SFHRE I ERLIRE.,

mMEBHEPEMERE MEESSERRT 2 ke F,NTHSHN N (AERRKE:D EMENE:
G, EHHRALTF 10 BERBETHBARAEHRSRERE. RAREHRNERRST 2
kg, MG FHRC, KHERERE.
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B B84 B S R AR A ARIT  RIP R LR E L
2.4 REERE

P B P LB AP) AR & SRR R PR B AR VERE R 2y 1 000 g, AR IR, 0 1L
B2 ENESRABN. T FHER FHFD.

B HBFREBERTES, A BB, UL 1 000 g, RAEBREHN, B EH R,
HHRIE.
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AT ~ 18 C R R
. ERENSRAORETEF LAKEREBZASRIARERIDSEYEL.

3 REHiE

31 FEREE

EMEEST USERRERARGTREN 2,4 HREHE HEBERE. AANEMER
BEEEERL. 2, HEAZEAFRER ZRBME L PR, B80S0 TR e, 5t
REER.
3.2 RAFFbHK
3.2 ZEWE. OV EEE.
3.2.2 ZERAETEL EEE.
3.23 ECHK.ohd, ZEE.
3.2.4 FOKZEE WU ERFE.
3.2.5 BE-KQ+O . URFERKMES. 5§ 500 mL HEB- KA+ 50 mL R BHEHBFHK
I=E-3: 8
3.2.6 HELPAERG /L) URRBAEAMHEH. 8500 mL HELPBEH 0 g/L)A 25 mL
SARRBRRRKESA,
3.2.7 EILB ARG . 250 g FALHIA 100 mL ECRBAFHMIEFHK ET, T 600CHH 4 h, 1
FRAERS.
3.2.8 EERMAHBE URRETLMES. & 250 mL A EHBEEA 25 mL ZH PHRHMIER
KRE&F.
3.2-9 TKBIEH .. E 100 g TAKFBRMA 20 mL EEREEEHBEKE BT, T 600C
Higt 4 h, T EHERFEH.
3.2.10 BEREVAHI(40 g/L) BRI /KBIBRH1¢3. 2. 904 g 3T 100 mL #iZKF . & 100 mL FHH
oml EERBERREEH.
321 ZEAT-ZEHRN (470 g/L) A4 AR T
3.2.12 WEEEE SR RSN ERET — 15 C T H% W 30 mL % =8 40H- Z 885
#1120 mL B HBRIEM, B 0~4CTHHFE A,
3213 2,4-THIRMES HE>99%.
3214 2. 4-BFREREW R 2, 4-HiIRER UK Z 8 G. 2. OERGIBKRE S 0.1 mg/mL #RHE
BEER. BUXKZEBRERSHRENRELERR.
33 HBHRE
331 RHEGEUEESEFFREE,
1.3.2 ALGEH.
233 EREREE.
334 LEM.250 ml.,
3.3.5 EHHIRE .15 mL HEEH (HREENAZEAHERT),
3.3.6 fHEKEME.

. SWMABBNSHABEEE AU RE SRR, |
34 WESRE
341 EREHL

R BRIy 20 g OEHRT) 0.1 @) F 500 mL EZEB M A, 10 15 mL Z.B.5 mL F 8-
K1+9.10 g LM 100 mL ZHHFhE, MERFEMWM 30 min, BREEFTLE, ERHKETF
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250 mLAM IR o, 149 50 mL ZH AL SR RETH M RIER . & 0T HOR b F Lk s
R 25 mL SEALH (30 g/L)T 50 mL #4&/K, B 10 mL HI70 48 40 B4 7 QR A8 pH
M>12, FMMANEREEAHBERG 2.6, X THREAMHREITENNY 3 ¢ LA, REE
B 2min, BESB FEZAFHEE. U5 mL ZEFRERKER. EEZ=ZEFEE. B 25 mL
ZBERKE BEAE B TEAKEEBES— 250 mL MBI, FRZBE. T ERKMPb. 0
A 25 mL BE-K 1+ 9O HTER AL, 35 UK pH <2, BRI E B MFE-KQ+9), RE4H A
50 mL.25 mL.25 mL =R FRFBOKM . H=F FIREKKET 250 mL LERF . T 60CKEF
BAURARAR=EFREEY I~ mL, UIBEAZLTRHEESEHBEFHREG. 3. 55, BY
AR EPRELER.
3.4.2 HEaft

FLERESHRE S, 01 mL FEALER 3. 2.12) ., BEREEHH . TOERDES . T 70CKBEEL
1h, ¥ EZRR. U 10 mL HEHBHG. 2. IOKPERESE 25 mL BERXFF, 25 4ol IE
CEERFEK, BREHECEERBERS— 25 mL REREH. U 2 mL BIMABRRRBRECSRES
W, AR ERERKE UERKEEE 10 mL, BRI ERE CHEBK 3~5 mL F 10 mL EERE S,
291 g KRB, RIBEK. HESAHEEMT.
3.4.3 2. 4-THHREAELER R &

HRTGE FARER 2, - WIS 1 mL FHEEBENIRE G 3.9 ., RESHERMNE
Br. 1% 3. 4. 2 BAEHIT R ERLBEHRESN.
3.4.4 WE
3.4.4.1 @iEEHt

a.  EIEE.HEEE.2 mX2 omGd),EEPH 2. 5% (m/m)OV-174+3. 3% (m/m)QF-1 B F
Chromosorb HP (80~1(§0 fH);

b,  BikKEEEE.220C;

c. HEEOEE.280C;

d. RRESEE.280C:

e. HA HSKHE>99.99%,60 mL/min,
3.4.4.2 GENE - HFERBRREARG DORMELEREG 4. DI~2 )L(EEHE EAK
AR ETE . SERF Y B R HE TR IS W SRR RE M 5 2, 4- T8 B I 00 0 R (L 17 A I R0 I 7E 10 T 25 4 24k
HE A

ELRZET 2,4-HHEREHEL S 2 min,
3.4.5 =ARK

BE TR ine S A, 5 B IRAR E R AE A B BAT .
3.5 SRiITENER

A EBER BN SR TR AR

K, X— kP 2,4-HE 8 me/kes

A—— W 2, 4- 7 P ERKE R smm;

A — R 2, - B mm;
FRHE TARTE W F 2, 4-T IR ,pg/mL;
V— & EFER mL;
m—HGE g,
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. REREIREE .
4 FEMBERR.EWE

4.1 HEHER
A Bl E R 0. 02 mg/kg.
4.2 EE
ECR A KRBT 2, 4- B LR 0. 02~0. 20 mg/kg RE, EHEY 70%~97%.

BHmites.
AREHTEARKVNEERFHOESRRREL,
EFEEFEARSAMERBEEORARERAREE.
FREEEREABR AEH. L.

TESB IR
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Professional Standard of the People’s Republic of China .
for Import and Export Commodity Inspection

SN 0195—93
Method for determination of 2,4-D residues

in meat and meat products for export

1 Scope and field of application

This standard specifies the method of sampling, sample preparation and determination by gas
chromatography of 2,4-D residues in meat and meat products for export.
This standard is applicable to the determination of 2,4-D residue in frozen cuts of meat,canned

steamed pork and corned beef for 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 Eargo within the same inspection lot, such as packing,mark, origin,
specification and grade,should be the same.
2.2 Quantity of sample taken

Number of packages in  Minimum number of packages

each inspection lot to be taken
1—25 1
26—100 5
101—250 10
251—500 15
501—1 000 17
1 001—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(except canned foods) :From each,at least one bag shall be taken as a pri-
mary sample. The total weight of all the primary samples should not be less than 2 kg.which shall be
placed in a clean container,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
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
meat as the mixed primary sample, which shall not be less than 2 kg. Sealed.labeled and sent to the

laboratory in time.

Approved by the State Administration of Implemented from Aug. 1,1993
Import and Export Commodity Inspection of
the People’s Republic of China on Jun. 4,1993
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Canned foods :One can shall be taken at random from each package.
Samnples taken should be labeled and sent to laboratory in time.
2.4 Preparation of test sample

Meat and meat products (except canned foods) : The combined primary sample is reduced to 1 000
g which is blended ,mixed and divided into two equal portions,each portion is placed in a clean vessel
as a test sample,which is then sealed and labeled.

Canned foods:Open all the cans sample,blend,mix and reduce to 1 000 g, which is divided into
two equal portions,each portion is placed in a clean vessel as a test sample,which is then sealed and la-
beled.

2.5 Storage of sample
The test sample should be stored at —18TC.
Note: In 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.
3 Method of determination

3.1 Principle

The chlorophenoxy acid (2,4-D) residues and its Na salts are extracted from the tissue with chlo-
roform under acidified conditon,then transferred into alkaline solution. The alkaline solution is washed
with organic solvents and acidified,2,4-D are then reextracted with chloroform and methylated after
the chloroform has been evaporated. Determination is made by GC with electron capture detector and
quantified by using the external standard.
3.2 Reagents and materials
3.2.1 Chloroform:Analytical grade,redistilled.
3.2.2 Ethanol:Analytical grade,redistilled.
3. 2.3 n-Hexane:Analytical grade,redistilled.
3.2.4 Ethyl ether,anhydrous: Analytical grade ,redistitled.
3.2.5 Sulfuric acid-water (149) :Prepare the solution with GR grade sulfuric acid. Each 500 mL of
sulfuric acid water (1+9) is extracted with 50 mL of chloroform twice.
3.2.6 Sodium hydroxide solution (30 g/L):Prepare the solution with GR grade of socdium hydrox-
ide .Each 500 mL of sodium hydroxide solution is‘extracted with 25 mL of chloroform twice.
3.2.7 Sodium chloride :GR grade,wash 250 g of sodium chloride with 100 mL of n-hexane twice by
ultrasonic cleaner. Evaporate to expel the solvent and ignite at 600°C for 4 h,store in a stoppered glass
jar.
3.2.8 Saturated sodium chloride solution:Prepare with GR grade sodium chloride. Each 250 mL of
saturated sodium chloride solution is extracted with 25 mL of chloroform twice.
3.2.9 Anhydrous sodium sulfate; Analytical grade,wash 100 g of anhydrous sodium sulfate with 20
L of n-hexane twice by ultrasonic cleaner. Evaporate to expel the solvent,ignite at 600°C for 4 h ,
and store in air-tight container.
3.2.10 Sodium sulfate solution (40 g/L.) . Weigh 4 g of anhydrous sodium sulfate and dissolve in 100
mL water. Each 100 mL of this solution is extracted with 10 mLof n-hexane twice.
3.2.11 Boron trifluoride-ether reagent (470 g/L):Analytical grade.
3.2.12 Methylation solution: Pre-cool the boron trifluoride-ether reagent and methanol at—15C,
add 30 mL of cold boron trifluoride-ether reagent into 120 mL of cold methanol and mix thoroughly,
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stopper ,store at 0—4°C.
3.2.13 2,4-D standard ; Purity>>99%.
3.2.14 2,4-D standard solution:Prepare 0. 1 mg/mL standard stock solution with ethyl ether,then
dilute to suitable concentration with ethyl ether as standard working solution.
3.3 Apparatus and equipment
3.3.1 Gas chromatograph equipped with electron capture detector.
3.3.2 Blender.
3.3.3 Shaker.
3.3.4 Heart shape flask:250 mL.
3.3.5 Test tube:15 mL ,teflon-lined screw cap.
3.3.6 Thermostatic water bath.

Note: All the glasswares should be washed by ultrasonic cleaner,rinse the glasswares with a little n-hexane before

use.,

3.4 Procedure
3.4.71 Extraction and clean up

Weigh ca 20 g(accurate to 0.1 g)of test sample in a 500 mL conical flask with stopper,add 15 mL
of ethanol,5 mL of sulfuric acid-water(149),10 g of sodium chloride and 100 mL of chloroform. Stop-
per tightly,shake for 30 min. Then filter the extract through rapid filter paper into a 250 mL separato-
ry funnel,rinse the conical flask and filter cake with 50 mL of chioroform. Transfer all washings into
the separtory funnel. Add 25 mL of sodium hydroxide solution (30 g/L) and 50 mL of distiiled water.
Add 10 mL saturated sodium chloride solution (pH of the aqueous phase should be >>12.otherwise,
additional sodium hydroxide solution is needed. Additional 3 g of sodium chloride should be added to
the easily emulstfied sample),shake for 2 min. Let stand to separate,discard the chloroform layer.
Wash the aqueous phase with 25 mL portions of chloroform twice,discard the chloroform layer. And
then wash the aqueous phase with 25 mL of ether,discard the ether layer. The above aqueous phase is
acidified with 25 mL of sulfuric acid-water (14 9) and mix thoroughly (pH of the aqueous phase
should be<(2,otherwise,additional sulfuric acid-water <<1+9>>is needed). Then extract the aqueous
phase successively with 50,25 and 25 mL chloroform. Collect the extract of chloroform into 250 mL
heart shape flask. Evaporate the chloroform to ca 3—5 mL in a water bath at 60°C under nitrogen
flow. Then transfer quantitatively to the tube (3. 3.5) with a few mL of chloroform. Expel the chloro-
form completely under nitrogen How,
3.4.7 Methylation

Add 1 mL methylation solution (3. 2.12)into the above tube and seal tightly, mix thoroughly,
place the tube in water bath for 1 h at 70 C. Conl to room temperature,transfer the methylated solu-
tion with ca 10 mL of sodium sulfate solution to a 25 mL tube with stopper. Extract with n-hexane
twice cach 4 mL. Transfer the n-hexane layer to another 25 ml tube. Extract the n-hexane layer with
each 2 mL of sodium sulfate solution twice and discard the aqueous layer. Dilute the hexane layer to 10
mL in a volumetric flask. Pipet 3—5 mL n-hexane layer in to a 10 mL tube with stopper.add ca 1 g of
anhydrous sodium sulfate,mix well. The solution is ready for gas chromatographic determination.
3.4.3 Preparation of methlylated 2,4-D standard won;king solution

Accurately pipette 1 mL of 2,4-D standard solution of suitable concentration to tube with screw
cap (3. 3.5),remove the solvent under nitrogen flow,proceed as section 3. 4. 2.

3.4.4 Determination
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3.4.4.1 GC operating conditions

a. Column;glass,2 m X 2 mm¢id), packed with 2. 5% (m/m) OV-1743.5% (m/m>QF-1 on
Chromosorb HP (80—100 mesh);

« b. Column temperature:220°C;

¢. Injection port temperature:280°C ;

d. Detector temperature;280°C ;

e. Nitrogen;purity>299. 99%,60 mL/min,
3.4.4.2 GC determination

Inject accurately equal amount (1—2 pL)of the methylated standard working solution (section
3. 4. 3) and sample solution (section 3. 4. 2) into gas chromatograph respectively. The responses of the
2,4-D methyl in the standard working solution and sample solution should be similar and must be
within the linear range of the detector. ’

The retention time of 2,4-D methyl is ca 2 min under the above conditions.
3.4.5 Blank test

The operation of blank test is the same as above,but with omission of sample addition.
3.5 Calculation and expression of result

Calculate the content of 2,4-D by GC data processor or according to the following formula

X = hh,c- mV

where .
X—the residue content of 2,4-D in test sample ,mg/kg;
h—peak height of 2,4-D methyl in sample solution,mm;
h,—peak height of 2,4-D methyl in standard solution,mm;
c—concentration of 2,4-D in standard solution,pg/mL;
V-—the final volume of the sample solution,mL
m—mass of test sample,g.

Note; The blank value shall be subtracted from the above result of caleulation.
4 Limit of determination and recovery

4.7 Limit of determination

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

According to the experimental data, when the concentration of 2,4-D is in the range of 0. 02—
0. 20 mg/kg ,the recovery is 70%—97%.

Additional explanations:

This standard was proposed by the State Administration of Import and Export Commodity In-
spection of the People’s Republic of China.

This standard was drafted by Tianjin Import and Export Commodity Inspection Bureau of the
Pcople’s Republic of China.

This standard was mainly drafted by Mu Naigiang,Lin Anging,Wan Hong.
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Reference::
FDA-Pesticide Analytical Manual,Vol.1,201-11-16,1985.

Note: This English version,a translation from the Chinese text,is solely for guidance.



