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WS, B RO A — B R, A EA B F R RS S SR IGHT M MR EE B U ZHid
BRERRAXBRANESRERE.
3.2 R
BRAERES, BT AL, KR,
321 RER.FE(@H1L.18g/mL,
3- 2 2 %%W%E:Snclz . 2H2Oo
3.23 ECR-HegmrEERE.
3.2.4 ZHLRATHER AE>99%.
3.2.5 ST BB 15 ¢ EATHG. 2. 2)F 333 mL kB S, HKHBEE 1L,
3.2.6 ZHALBHTHERT RN BERM ZBLER, AECEBERAKES 1.0 mg/ml BIREEE
W, RBEFE, BHECKREAELIRENIIET/ESER.
3.3 UHEHRE
3.3.1 SAAGBOGFERA BT FREEE.
332 WFEH:250mL,
3.3.3 SEHEEHEE 250 L,
3.3.4 HEKE.
3.4 MEHR
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FREL 10.0 g iR, BT 250 mL TR . A 80 mL ST SBH, THHFED,. BF 70CHE
BRI 2 h, BEEHE 30 min fRIE—R., BB, AERE, HSHEEENE.
3.4.2 RETIEREH &
10 mL KA, S O MAE ARV W BRI TR, % 3. 4. 1 frd T8
1E. .
3.4.3 Wiz
3.4.3.1 KABGHE LA
a) A BRI TR, 2 mX 2 mm(NR),E AN TENAX(60~80 H);
b) BA AKX, AE>90. 99% .40 mL /min;
o) BEHERE 80C;
d) HEDEE.150C;
e) Rl FRBE . 250C
) #EFER .20 ul,
3.4.3.2 HEMEENE
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WL AL Y EAX SRR Y R AT B N R AR P L KR SRS e e L fil
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310 mL ACRERREE 3% 3. 4. 1 BTR i E 5 IRHAT .
3.5 ZRitEMRR

AEERELENSER O ERETRRBRRANERESE.
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X= hy e m

R X— HABEPREFRRGERE ARG ZHLBIT) ;ma/ke;
h—— R HLAR R AY B R  mm;
b —— R YEL R BB S mm
c—— TR LR R E  pe/mL;
V—— B A BRIFE TAER A mL;
m——ﬁtﬁg 180

B HHARTESEEMR. WA RS E KR, THRAR A HTRILRE.

4 Bz . Bl

4.1 WERR
A7 R B KRR (UL ZHALERIT) A 0.10 mg/kg.
4.2 FEWE
R ARG TS D B B L T W SR SRR B -
ZE 0. 10 mg/kg B, EWER N 84.2%;
7 0. 50 mg/kg B, [EHE R 89. 3% ;
7E 1. 00 mg/kg B, HMEN 90.0%.
ZH P RE R IR E R B R TR
£ 0. 10 mg/kg B, ERE N 85.0%;
# 0. 50 mg/kg B, FLER 90.2%;
7E 1. 00 mg/kg BF, FEHRCEK 92.9%.
R ZRAR I I B B 3 I R A SR B HUE -
7E 0. 10 mg/kg B, Kl 83.4%;
£ 0. 50 mg/kg B, N 95.5%;
7 1. 00 mg/kg B, EWEN 91.3%.
Feo PR RO D B B L BT SR A SRR BT
7 0. 10 mg/kg B, RN 81. 3% ;
f£ 0. 50 mg/kg 0, [FULEN 88.6%;
1E 1. 00 mg/kg B, EH N 94. 9%,
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“REBRHRRFIFEREY. BERE. D -ERMIRERBEDNEREL IF A4 1T AL 2 40H
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A3 {(EEFin&E

A3l WAHERENERE EIMEINE.
A3.2 EEEERE.
A3.3 BLIBEHRE.

Al WESE

A4.1 REX

WREUREEL 5 g E 0. 01 g)F 250 mL BEHEHHF, HIA 100 mL EDTA B, #%% 15 min,
AU, R 20 mL EDTA Bl R . S ERT SR EHERT.
Ad.2 HEE

R AR B ES £ A 5 L [T ERER WL T 2 mol/L BB, JH R pH K 7. 5
~8. 0, 1 40 mL BRI, BEHE 10 min, BT RIS 0,48 KB 20 mL B SRTIERR
— . AHHEYM, B 30 min J5, TRERERF OCTREZZET. A 1.0 ol ZHHERRE, 3K
TG E .
A4.3 W
A4.3.1 WAREIEERM

a) Ak . Cigf, 5 1m, 250 mm X 4. 6 mm (PR BAE M By ke ;
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¢) P 1.0 mL/min;

d) EHMREMEE, K272 nm;

e) FEHE.20 pL,
Ad.3.2 GBERE

R PR RS BG R % K EAE MRV AR TR R R R 25 s e By
EHNAENREMYRETEN. MPETERSERSEARSEEENE. EEREMEAFT, 28
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Ao X—HEPREF ARE AFEE RERSHESE QG ZHABRID mg/ke;
A— R ZEN _HREERR PR AIEES , mn;
ho—— TR TR h Z 3N R R R A A e mm
c— RERGEIRUE L AE WA MR B (DA Z B AL BRI , pg/mL;
V—B &R B, mL;
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A6 FEMRR. B

A6 1 HIZEIRR

AT R 5 A I PR (UL ZHRAL BT 2 0. 10 mg/kg .,
AG.2 [HE

Tt e AR R DIk B R L ELCER Y SE B R

FE 0. 10 mg/kg B, B E K 85.1%;

7E 0. 50 mg/kg B, FUTER K 84. 3% ;
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TE 1. 00 mg/kg B, E BN 83.7%,
FHPRBERINEEREEREY TR .
7 0.10 mg/kg B, EU# Y 81. 6%

7£ 0.50 mg/kg B, B K 80.1%;

1 1. 00 mg/kg B}, EUK Y 84. 6%,
ZHPREEFFINEER L ERBHEREE.
7 0.10 mg/kg B, EURE K 88. 65

7E 0. 50 mg/kg B, EW# Y 84. 3%

7 1. 00 mg/kg B, EUREE N 86. 6% .

Znb AR RIBRIR D B R L T O A SR IR R
7E 0.10 mg/kg B}, Y& K 82. 4% ;

7 0. 50 mg/kg B, BITHEH 88. 0%;

7E 1. 00 mg/kg B}, WK K 82. 3% .
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Foreword -

This standard was drafted in accordance with the requirements of the GB/T 1. 1--1993“Directives
for the work of standardization—Unit 1. Drafting and presentation of standards—Part 1: General
rules for drafting standards” and-SN/T 0001—1995“General rules for drafting the standard methods
for the determination of pesticide, veterinary drug residues and biotoxins in commodities for export”.
The method of determination of this standard was drafted by referring to relevant domestic and foreign
literatures through research, modification and verification. In addition, methods of sampling and sam-
ple preparation are also defined in this standard.

The limit of determination is defined in the standard on the basis of the current international max-
imum limits for total pesticide residues of ethylene bisdithiocarbamate pesticides in tea and the sensi-
tivity of the method.

Annex A of this standard is a normative annex.

Annex B is an informative annex.

This standard was proposed by and is under the charge of the State Administration of Import and
Export Commodity Inspection of the People’s Republic of China.

This standard was drafted by Henan Import and Export Commodity Inspection Bureau of the Peo-
ple’s Republic of China.

The main drafters of the standard are Yang Jizhou, Liu Yafeng, Du Airong Liu Zhaohui and
Liang Zhihong.

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

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



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

Method for the determination of total SN 0711—1397
residues of ethylene bisdithiocarbamate
pesticides in tea for export

1 Scope

This standard specifies the methods of sampling, sample preparation and determination of total
residues of ethylene bisdithiocarbamate pesticides by gas chromatography in tea for export.
This standard is applicable to the determination of total residue content of zineb, maneb, mancoz-

eb metiram etc. in tea for export.
2 Sampling and sample preparation

2.1 Inspection lot

The quantity of an inspection lot should not be more than 2 000 packages.

The characteristics of the cargo within the same inspection lot, such as packing,mark, origin,
grade, specification etc. , should be the same.

2.2 Quantity of sample taken

Number of packages in Minimum number of ‘
each inspection lot - packages to be taken
1—5 1
6—50 2
51—500 11
501—1 000 i6
1 001—1 500 17
1 501—2 000 18

2.3 Sampling tools
2.3.7 Sampling ladle.
2.3.2 Sheet: Plastic sheet.
2.3.3 Plate for quartering.
2.3.4 Samﬁle container; Can or plastic bag, which can be sealed.
2.4 Sampling procedure
Draw a number of sample packages specified in 2. 2 from different parts of the pile at random and
open the packages one by one. Pour the tea from each packages on a clean plastic sheet and take up

the sample from different parts of the out-poured tea as the primary sample. The amount taken from

Approved by the State Administration of Implemented from Apr. 71,1998
Import and Export Commodity Inspection of
the People’s Republic of China on Dec. 1, 1997
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each package is ca 500 g, the total quantity of the primary samples should be at least 2 kg. Mix thor-
oughly the primary samples and reduce to ca 500 g by quartering, promotly place in a clean, dry sam-
ple container, seal, label and send to laboratory in time.
2.5 Preparation of test sample

The mixed primary sample is crushed with a grinder and let wholly pass through a 20-mesh sieve.
Mix well and divide into two equal portions. Each portion is placed in a clean container as the test
sample, which is then sealed and labeled. .
2.6 Storage of test sample

The test samples shall be stored below —5C and kept away from lighe,

Note: In the course of sampling and sample preparation’, precautions must be taken to avoid contamination or any

factors that may cause the change of residue content.
3 Method of determination

" 3.1 Principle

The residues of ethylene bisdithiocarbamate pesticides csuch as zineb, maneb, mancozeb and me-
tiram etc. in test sample are decomposed with acid in a closed container, releasing carbon disulfide
quantitatively. Determination is carried out by gas chromatography with electron capture detector, us-
ing external standard method.
3.2 Reagents and materials

Unless otherwise specified, all the reagents used should be analytically pure. “water” is distilled
water.
3.2.1 Concentrated hydrochlorie acid: Density (g} ca 1. 18 g/mL.
3.2.2 Stannous chloride; SnCl, + 2H,0.
3.2.3 n-Hexane; Redistilled with all glass apparatus.
3.2.4 Carbon disulfide standard; Purity>=99%.
3.2.5 Stannous chloride solution; Dissolve 15 g of stannous chloride (3. 2. 2) in 333 mL of concen-
trated hydrochloric acid and make up to 1 L with water.
3.2.6 Carbon disulfide standard solution: Accurately weigh an adequate amount of carbon disulfide
standard, dissolve in n-hexane to prepare a solution of 1.0 mg/mL in concentration as the standard
stock solution. According to the requirement, prepare a standard working solution of appropriate con-
centration by diluting the stock solution with n-hexane.
3.3 Apparatus and equipment
3.3.1 Gas chromatography, equipped with electron capture detector.
3.3.2 Head-space bottle: 250 mL.
3.3.3 Gas-tight syringe: 250 pL.
3.3.4 Thermostatic water-bath.
3.4 Procedure
3.4.7 Preparation of head-space bottle of the test sample

Weigh 10. 0 g of the test sample into a 250 mL head-space bottle. Add 80 mL of stannous chloride
solution and close the bottle immediately. Place the bottle in a thermestatic water-bath at 70°C for
2 h. Shake at an interval of ca 30 min. Take it out and allow to cool to room temperature.
3.4.2 Preparation of head-space bottle of the standard

Instead of the test sample use 10 mL of water as the matrix. Add a suitable volume (V) of carbon

10



SN 0711—1997

disulfide standard working solution, then proceed as described in 3. 4. 1.
3.4.3 Determination
3.4.3.1 GC operating condition

a) Column; Glass, 1.2 mX2 mm(id), packed with TENAX{(60—80 mesh);

b) Carrier gas: Nitrogen, purity>299.99%, 40 mL/min;

¢) Column temperature; 80°C;

d) Injection port temperature; 150°C;

e) Detector temperature; 250C;

) Injection volume; 20 uL.
3.4.3.2 GC determination

According to the approximate concentration of carbon disulfide in the head space bottle of the test
sample, select the head space bottle of standard with similar peak height to that of the sample bottle.
The responses of carbon disulfide in the standard bottle and the test sample bottle should be within
the linear range of the instrumental detection. Head space gas in the standard bottle should be injected
occasionally in-between the injections of head space gas in the test sample bottle of equal volume. Un-
der the above operating condition, the retention time of carbon disulfide is about 2. 8 min, For chro-
matogram of carbon disulfide standard see fig. Bl in annex B.
3.4.4 Blank test

The operation of the blank test is the same as that described in 3. 4.1 but the test sample is re-
placed by 10 mL of water.
3.5 Calculation and expression of the result

Calculate the total residue content of ethylene bisdithiocarbamate pesticides in the test sample by
data processor or according to formula (1):

_hee-V
T hyem

(1)

X

where
X—the total content (calculated as carbon disulfide) of zineb, maneb, mancozeb and metiram
residues in the test sample, mg/kg;
h—the peak height of carbon disulfide in the sample bottle ,mm;
h.—the peak height of carbon disulfide in the standard bottle,mm;
c—the concentration of carbon disulfide in the standard working solution,ug/mL;
V—the volume of the standard working solution,mL;

m~—the mass of the test sample,g.
Note: The blank value should be subtracted from the above result of calculation. If the result is over the limit of

determination, the conf{irmatory test should be detected according to the annex A.
4 Limit of determination and recovery

4.1 Limit of determination
The limit of determination of this method is 0. 10 mg/kg (as carbon disulfide).
4.7 Recovery
According to the experimental data, the fortifying concentrations of zineb in tea and its corre-
sponding recoveries are:
0.10 mg/kg, the recovery 84.2%;
11
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0.50 mg/kg, the recovery 89.3%;

1. 00 mg/kg, the recovery 90.0%.

According to the experimental data, the fortifying concentrations of maneb in tea and its corre-
sponding recoveries are:

0.10 mg/kg, the recovery 85.0%

0.50 mg/kg, the recovery 90.2%;

1. 00 mg/kg, the recovery 92.9%.

According to the experimental data, the fortifying concentrations of mancozeb in tea and its cor-
responding recoveries are;

0.10 mg/kg, the recovery 83.4%;

0.50 mg/kg, the recovery 95.5%;

1. 00 mg/kg, the recovery 91.3%.

According to the experimental data, the fortifying concentrations of metiram in tea and its corre-
sponding recoveries are:

0. 10 mg/kg, the recovery 81.3%;

0.50 mg/kg, the recovery 88.6% ;

1. 00 mg/kg, the recovery 94.9%.

12
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Annex A
(normative)
Method for the confirmatory test of total residues of
ethylene bisdithiocarbamate pesticide in tea

A1 Principle

The residues of ethylene bisdithiocarbamate (such as zineb, maneb, mancozeb, metiram etc. ) in
the test sample were transformed into water-soluble sodium salts in an alkaline solution. The water-
soluble sodium salts are extracted with n-hexane-chloroform, methylated by methyl iodide and deter-

mination is carried out by HPLC with UV detector, using external standard method.
A2 Reagents and materials

Unless otherwise specified, the reagents should be analytically pure. “water” is distilled water.
A2.1 Hydrochloric acid: 2 mol/L.
A2.2 n-Hexane: Redistill with all glass apparatus.
A2.3 Chloroform: Redistill with all glass apparatus.
A2.4 EDTA solution; Dissolve 50 g L-cysteine hydrochloric acid salt and 50 g ethylenediamine te-
traacetic acid (EDTA) disodium salt in 800 mL of water. The pH of the solution is adjusted to 9. 6—
10 by add 10 mel/L NaOH.
A2.5 Tetrabutylammonium hydrogén sulfate solution: Dissolve 13. 6 g tetrabutylammonium hydro-
gen sulfate in 100 mL of water.
A2.6 Methyl iodide solution: Dissolve 14. 2 g methy! iodide in 750 mL of chloroform and 250 mL n-
hexane.
A2.7 Zineb (maneb, mancozeb and metiram can also be use) standard: 2270% of known content.
A2.8 Zineb standard dilution: Accurately weigh an adequate amount of zineb standard and talc, mix
well and prepare a 1. 00 mg/mL in concentration as carbon disulfide of the zineb standard dilution.
Then according to the requirement prepare a standard working solution of appropriate concentration,
proceed as described in A 4.1 and A 4.2, and use the standard dilution instead of the test sample for

the preparation.
A3 Apparatus and equipment

A3.1 High performance liquid chromatograph, equipped with a UV detector.
A3.2 Rotary evaporator.
A3.3 Magnetic stirrer.

A4 Procedure

A4.1 Extraction

Weigh ca 5 g(accurate to 0. 01 g) of the test sample into a 250 mL conical flask with stopper, add
100 mL of EDTA solution and shake for 15 min. Filter the extract. The residue is washed with 20 mL
of EDTA solution. Combine the filtrates into another conical flask.
A4.2 Methylation
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5 mL of the tetrabutylammonium hydrogen sulfate solution 5 mL is added to the filtrate on a mag-
netic stirrer. The pH is cautiously adjusted to 7. 5—8. 0 with 2 mol/L hydrochloric acid. Add 40 mL
of methyl iodide solution into the filtrate. Stir for 10 min, filter into a separatory funnel. The two
phases are separated. The aqueous layer is again extracted with 20 mL of the methyl iodide solution.
Combine the organic layers and after setting aside for 30 min, evaporate the solvent to dryness in a ro-
tary vacuum evaporator at 30°C. Dissolve the residue with 1. 8 ml of acetonitrile for HPLC determina-
tion,

A4.3 Determination
‘A4.3.17 HPLC operating condition

2) Chromatographic column: C,; column, 5 ym, 250 mm X4, 6 mm(id), or any other equivalent
column;

b) Mobile phase: Acetonitrile-water(243);

¢) Flow rate: 1.0 mL/min;

d) UV detector, wave length: 272 nm;

e) Injection volume: 20 uL.

A4.3.2 HPLC determination

According to the approximate concentration of pesticide in the sample solution, select the stan-
dard working solution with similar peak height to that of the sample solution. The responses of pesti-
cide in the standard working solution and the sample solution should be within the linear range of the
instrumental detection. The standard working solution should be injected randomly inbetween the in-
jections of the sample solution of equal volume. Under the above HPLC operating condition, the re-
tention time of dimethyl N, N'-ethylenebis (dithiocarbamate) is about 9.5 min. For chromatogram of
dimethyl N, N'-ethylenebis (dithiocarbamate), see fig. Al.

9. 4%

dimethyl N. N’
ethylene bisdithiocarbamate

¥ T —
1.9 3.8 5.7 7.6 9.4 11.3 13.2 min

Fig. Al Liquid chromatogram of dimethyl N, N'-ethylene bisdithiocarbamate standard
A4.4 Blank test
The operation of the blank test is the same as that described in the procedure of determination,

but with the omission of sample addition.
A5 Calculation and expression of the resuit

Calculate the total content of zineb, maneb, mancozeb and metiram residues in the test sample by
chromatographic data processor or according to formula (Al1):

14
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hecV

X =257 tessesnancanerrriannay

h,>m

(A1)

where

X—the total content (calculated as carbon disulfide )of zineb, maneb, mancozeb and metiram
residues in the test sample, mg/kg;

h—the peak height of dimethyl N, N'-ethylene bisdithiocarbamate in the sample solution, mm;

h,—the peak height of dimethyl N, N'-ethylene bisdithiocarbamate in the standard working solu*
tion, mm; )

c—the concentration of zineb (calenlated as carbon disulfide) in the standard working solution,
pg/mL;

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

m—the mass of the test sample, g.

Note: The blank value should be subtracted from the above result of calculation.
Af Limit of determination and recovery

A6.1 Limit of determination

The limit of determination of this confirmatory test is 0. 10 mg/kg (as carbon disulfide).
AB. 2 Recovery

According to the experimental data, the fortifying concentrations of zineb in tea and its corre-
sponding recoveries are:

0.10 mg/kg, the recovery 85.1%;

0.50 mg/kg, the recovery 84.3%;

1. 00 mg/kg, the recovery 83.7%.

According to the experimental data, the fortifying concentrations of maneb in tea and its corre-
sponding recoveries are:

0.10 mg/kg, the recovery 81.6%;

0. 50 mg/kg, the recovery 80.1%;

1. 00 mg/kg, the recovery 84.6%.

According to the experimental data, the fortifying concentrations of mancozeb in tea and its cor-
responding recoveries are:

0.10 mg/kg, the recovery 88.6%:

0. 50 mg/kg, the recovery 84.3%;

1. 00 mg/kg, the recovery 86.6%.

According to the experimental data, the fortifying concentrations of metiram in tea and its corre-
sponding recoveries are .

0. 10 mg/kg, the recovery 82.4%;

0.50 mg/kg, the recovery 88.0%;

1. 00 mg/kg, the recovery 82.3%.
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Annex B
(informative)

Chromatogram of the standard

carbon disulfide
1 2.835

Fig. Bl Gas chromatogram of carbon disulfide standard



