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residues in fruits for export
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FIRERET H KRR T REARE BRR M. WA E T,
FHREEATHOERTAAARERNRE.

2 HhEORE

2.1 it
IR 1 500 4 —Haie#t.
B — R 4t 65 7 & R B A R E B AR R U I B R S,

2.2 HEHE
#HE, AR
1~25 1
26~100 5
101~250 10
251~1 500 15
2.3 MEFE

2.2 BRI, B HT R, SHEELR 500 g ERFERE R, RERELETRS
F 2 kg, MHE GRERE, RERERE.
2.4 HEHE

BB RSN 1 ke RO RHS RESMBEVINE, HS AT, BAESRESN, R
. FHIFRERT.
2.5 HBERHF

HIREF-18CUTREFERE.

E. EMEPRHENBEIRT LAGERAFAELIE LRI T RGBT,
3 MEHZE
31 HERE
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321 FEd.
3.2.2 HE RIS,
3.2.3 BBk,
3.2.4 REAHRHESR AE>99.0%,
325 EEFHRHERE:
3.2.5.1 WHEREMESE RO 1 g EHRE 0.000 2 W RE RS T 100 mL F R, ABE
BHERER BRAYEREEZE B, ERKREN | mg/mL BIREEER.
3.2.5.2 REARELER SEREEARERERNTEAGHEMSR AIFERELELEEN
HETAER . IRETERRESREHR —IK.
3.3 UBMRE
331 B EEOOGFEC A RIS,
3.3.2 HAZImBAL.
3.3.3 k¥, )
3.3.4 WEFES.25 xL,100 pL,
335 FEM.2mL,
3.3.6 BELE.10ml,
3.3.7 ¥kt :Sep-Pak Cyp, H 2 mL HREIE(L,FHH 2 mL kT,
3.3.8 WESLBO.5xmFID.
34 NESHR
3.4.1 $#E
PREVIRBELY 30 g (RERAE] 0.1 @) F 100 mL HELF LIS, A 50 mL R, TREH LIRS
1h, BEREBEARENE, AR 40 mL S=ERGERRERER. SFRERRRK, AESRE
20 mLER .
3.4.2 ik
AR AR BUB BN Sep-Pak CiotfibiEe, F 10 mL KKK, A 10 mL TRVEE . W
FEEFEET I0mL HELEF HEASKEET REREEHERE 2ol AEMDT.EF. BEEL
U8 ISR OB AR AR E
3.4.3 Wz
3.4.3.1 ExoEAEERE
a) &i%%,; Nova-Pak C,;#k,5 pm, 25 cm X 4 mm(PE);
b) HENAR: FEEL-ZHE-7K (35+35+30);
¢) Wi 0.8 mL/min;
d) UE W 254 nm;
e) KEiB:30C;
) #EREE.25 ul.
3.4.3.2 EXREAEEIENE
BRI P ST R & B AR, 0 R R 5 B AR T 60 PR M ARV AR AR I WO R0 B
FE SR, N E SR RETEE N TR RN SERSEE RN E, £ LiRG
AT HEAREEEELYY 2.8 min, REXKNAEELKE A FE AL
34.4 FERAR
B ARBRBUR B 51, B 3% BRI E B BRHAT .
3.5 #RitgmER
ARt sgZE OEAREFREANRESR.



SN 0654—1997

R X— AP REFARE R mg/kg;
h—— B R ST E P R, mm
h— LR P RE ISR, mm;
c— HRELHFEPEE A HIRE, pg/mL;
V——HRBREREH, mL;
m— BABRRTRRGAER ..
. HEHERBNREAE.

4 FEMERR. BRE

4.1 WEKR
A IRE U E RS 0.3 mg/ke.
4.2 mEHRE
3T E PRV IR B R S R T
£ 0. 3 mg/ke B, B E K 81.3%;
TE 1. 0 mg/kg B, [FULE N 84. 6% ;
1 3.0 mg/kg B, EULE R 96.1%.
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Foreword

This standard was drafted in accordance with the requirements of 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 forelgn lit-
eratures through research,modification and verification. In addition,methods of sampling and sample
preparation are also specified in this standard.

The limit of detemination in this standard is defined on the basis of the current international max-
imum limits for captan residues in fruits and the sensitivity of the method

Annex A of this standard 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 mainly drafted by Henan Import and Export Commodity inspection Bureau of
the People’s Republic of China.

The main drafters of this standard are Li Xuanchen,Li Guocun »Wang Zhiming, Zheng Ruxi,Gao
Zhiwei,

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

) SN 0654—1997
Method for the determination of captan

residues in fruits for export

1 Secope

This standard specifies the methods of sampling,sample preparation and determination of captan
residues by high performance liquid chromatography in fruits for export.

This standard is applicable to the determination of captan residues in apple for export.
2 Sampling and sample preparation

2.1 [Inspection lot

The quantity of an inspection lot should not be more than 1 500 packages.

The characteristics of the cargo 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—1 500 15

2.3 Sampling procedure

A number of packages specified in 2. 2 are taken at random and opened one by one. The sample
weight taken as the primary sample from each package should be at least 500 g. The total weight of all
the primary sample should not be less than 2 kg,which should be sealed,labeled and sent to laboratory
in time.
2.4 Preparation of test sample

The combined primary sample is reduced to 1 kg ,the edible portions are blended in a blender,and
then divided into two equal portions. Each portion is placed in a clean container as the test sample,
which is then sealed and labeled.
2.5 Storage of test sample

The test sample should be stored below —18C.

Note:In the course of s;mpling and sample preparation, precautions must be taken to avoid contamination or any

factors which may cause the change of residue comtent.

Approved by the State Administration of Implemented from Jan. 1,1998
Import and Export Commodity Imspection of
the People’s Republic of China on Aug. 15, 1997

6



SN 0654—1997

3 Method of determination

3.1 Principle

The captan residues in the test sample are extracted by acetone. The extract is filtered by suction.
and then concentrated and cleaned up by Sep-Pak Cj, cartridge. Elute with methanol,and the eluate is
concentrated ,made up to volume ,and filtered. Determination is made by high performance liquid chro-
matography equipped with UV detector,using external standard method.
3.2 Reagents and materials. R

Unless otherwise specified ,the reagents shoul{d be analytically pure,“water” is distilled water.
3.2.1 Acetone.
3.2.2 Methanol :UV grade.
3.2.3 Acetonitrile, UV grade.
3.2.4 Captan standard ; Purity 2299. 0%.
3.2.5 Captan standard solution;
3.2.5.1 Captan standard stock solution: Weigh 0. 1 g (accurate to 0. 000 2 g) of captan standard into
a 100 mL volumetric flask ,dissolve with suitable volume of methanol and make up to the mark with
methano!l,mix thoroughty. The concentration of the standard stock solution is 1. 0 mg/mL.
3.2.5.2 Captan standard working solution: According to the requirement prepare standard working
solution of appropriate concentration by diluting the standard stock soiution with methanol. Prepare
the standard working solution freshly every week.
3.3 Apparatus and equipment
3.3.1 High performance liquid chromatograph,equipped with UV detector.
3.3.2 High-speed blender.
3.3.3 Shaker.
3.3.4 Micro-syringe;25 L ,100 L.
3.3.5 Volumetric flask:2. 0 mL.
3.3.6 Centrifuge tube;10 mL.
3.3.7 Cleanup column:Sep-Pak C,; cartridge ;activated with 2 mL of methanol and rinsed with 2 mL
of water.
3.3.8 Filter membrane:Aperture 0.5 pm (organic).
3.4 Procedure
3.4.1 Extraction

Weigh ca 30 g of the test sample (accurate to 0.1 g) into a 100 mL conical flask with stopper,add
50 mL of acetone,shake for 1 h in a shaker,the extract is filtered by suction through a Buchner fun-
nel,wash the residue and the flask three times with ca 40 mL in total of acetone,combine the filtrate
and the washings. The solution is evaporated to ca 20 mL under a stream of nitrogen.
3.4.2 Cleanup

Transfer the concentrated extract into a Sep-Pak Cy; cartridge,remove the water soluble impuri-
ties by rinsing with 10 mL of water. Then elute with 10 mL of methanol through the cartridge,collect
the eluate into a centrifuge tube (10 mL) and evaporate nearly to dryness with a stream of nitrogen.
Dissolve and transfer the extract to a volumetric flask (2 mL) with methanol and make up to the mark
with methanol, filter the solution with the filter membrane (0.5 pm). The filtrate is used for HPLC

determination.
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3.4.3 Determination
3.4.3.1 HPLC operating condition

a) HPLC column:Nova-Pak C,; column,5 pm,25 cmX 4 mm(id) ;

b) Mobile phase ;Methanol-acetonitrile-water (35+35+30);

¢) Flow rate:;0.8 mL/min;

d) Wavelength ;254 nm;

e) Column temperature:30°C;

) Injection volume:25 pL.
3.4.3.2 HPLC determination

According to the approximate concentration of captan in the sample solution select the standard
working solution with similar peak height to that of the sample solution. The responses of captan in
the standard working solution and sample solution should be in the linear range of the instrumental
detection. The standard working solution should be injected in-between the injections of the sample so-
lution of equal volume. Under the above operating condition the retention time of captan is ca 2. 8 min.
For chromatogram of the standard,see fig. Al in annex A.
3.4.4 Blank test

The operation of blank test is the same as that described in the method of determination but with
the omission of sample addition.
3.5 Calculation and expression of the result

The calculation of captan residues in the test sample is carried out by a data processor or accord-
ing to formula (1).

X = hec-V TP G 1

h,om
where
X-~the residue content of captan in the test sample,mg/kg;
h—the peak height of captan in the sample solution,mm;
h,—the peak height of captan in the standard working solution,mm;
c—the concentration of captan in the standard working solution, pg/mL;
V—the final volume of the sample solution,mL; »
m—the corresponding mass of the test sample in the final sample solution,g.

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

4.7 Limit of determination .

The limit of determination of this method is 0. 3 mg/kg.
4.2 Recovery

According to the experimental data,the fortifying concentrations of captan in apple and its corre-
sponding recoveries are

0.3 mg/kg,the recovery 81.3%;

1. 0 mg/kg,the recovery 84. 6% ;

3.0 mg/kg,the recovery 96.1%.
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Annex A

(informative)

Chromatogram of the captan standard
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5. 00 min

Fig. A1 Liquid chromatogram of the captan standard



