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321 ZRLFE.

322 XKIM.

3.2.3 HE.EHAHE.

3.24 ZM.WHENA.

3.2.5 FEBRMFHL.3 mol/L.

3.2.6 FEMEFM 12 mol/L.

3.2.7 WiRBAMEAL.2)%.

3.2.8 BIRRE B2,
3.2.9 HFILHEH 0. 03 mol/L,
3210 EAHEBRES.0CHE LB TFEARTESER.
3211 WAL, '
32212 HEMW.

a) ZIM-7K(2+8)

b) ZM-K(2+1),

2.2.13 PR SR ZE- PRSI O +4,0~4CHTE B JI WAL,

3.2.14 ¥ BB MR bR &L U =094,

3.2.15 1% — WEREEHE SWRIGE RO R - PRIES, ARZBGY O ERZHEH
ZEa s R Y 1. 00 mg/L EYFRMER 4. 1918 T ST AT Z B RS PR A5 20k FE A9 SR T A L
3.3 (LEdmigs

3.3.1 WENEEL A RIS,

3.3.2 R,

3.3.3 wEELOH.

3.3.4 EEEMMEMA.

335 MILIERIRNERN.0.45 um,

3.3.6 M. AES0mL,

3.3.7 124kt Sep-Pak Cyi»No, 51910, Waters, 482 ¥, (F AWIFANA 5 mL ZE¥.30 mL K¥E .
3.3.8 fHEAKHE.

3.3.9 (EMIESE10pl,

3310 Eifia.

14 RMEER

3141 2R

FRHC 40 g SLEE OV BRE) 0.1 g) T 500 mL #RIMM, DoA 150 mL S SLLH R WL C0. 03 mol /L), F
100CABPINBEE 1 h, AL RAERSEES, AT RERP P HEHE, BRI
(0. 03 mol/L)IE YR AN M R 204 L OOTREE, A IF R NEFBER. 36 A A RILMTR0. 03 mol/L)RFE
200 mL, _

MEL 10 mL R REH (A2 TF 2 g #80) F 100 mL B, I0A 1 mL SEAREE M (3 mol /L), 1%
BIEEMA 10 mL K., BREMA 25 mL ZERZE, %%, B PIRIE LY 2 min, F 2 500 r/min BL8Y
Imin B FRBEHBES—1 100l BLEFSR. AR —-MIPENA 5ol ZRZE, KX LiER
e, A3 Z M Z B R NOR, T4 1T 20 mL 10 mL BYRREL WM 2 JOMTRRK - FE TR
ZEER, 4 3#KET 100 mL RS, FABEPRMA 2 mL R (12 mol/L),5 g FILHY. 30 mL
ZEZE. BPUREY 2 min, KO AHRANR, EKEPEN 15 mL ZIRZE, [ EERE, BT
B, AHTR—58. &R KTRARBRAE ik 4 VUZ 5 E 250 mL LI H T 40CKIGIN I
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WELTF.
34.2 HEik

FlLEECREBTOA 2 mL FREEH G 213, EHHRREY, HHEHDE 25 L S8ET
PLORERE, F70CKHERL 1.5 h, 22HG,.0A 10 mL BEORIHM (29 .2 81 5 ml. ZRRZ. FSi0 N
MK, AHZRZEE . SERTARBRMBEASE, T OCKEESREEIET.
34.3 mitk -

A1 mL ZWF LRRBEPE0E. B4l KRS, HIEBEEAPMEHG. 3., #akHE
5 mL 7K,5 mL JEARMEC3. 2. 122) JEE ok FF T LE 9. BRJS A 2. 0 mL BEARMECS. 2. 12b) i A7 e e . e A
R OO Gl .
3.4.4 FHEHIRLIRME LN A

METTRUE YR A E PR bR TETE W T — 4 25 mL @ 8005 o, 1 SUACHOS I M0k R .
5 3.4.2 RIS 2.0 mLL BEREMEC3. 2. 12b) R0 MRAS EMEAMT 02
345 ¥ME
3.4.5.1 &itxHt

a) il £ s Adsorbosphere XL Cy44250 mm X 4. 6 mm(N12),5 pm, M4 % .

b) MBI ZI-7K(545), MHJE .4 0. 45 pm P IANEDE  BE 4T,

¢) Wi ,0.7 mL/min,

d) #if,25C.

e) RME 1242 nm,

) #EFEAE,20 pl.,

3.4.5.2 GiENE
REFRTH RV WS R, BRI E TR _PREEETESR T

1 P O o P R o (% R (R AR TS P Py, MR TR R R S B
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heceV
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hy——$RME T AE R MR % — R kA4 1 mm,
c—ME L{ER R P — M09 3 B v ug/mL;
Ve R B Flol,
m— R R M M A i i . s
1. 371— X4 AR # (C.H. (CO0),Cu ] 5 7 % — MR [C,H, (COOH), )4+ T 2 . (BD 227. 7/166. 1=

1.371).,
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AT e E KRy 0.5 mg/kg.
4.2 [EE

SEECRR S v RO E R TR T .

et i b MR IETE 0. 5 mg/kg B, BT 86. 8%
W BETE 5. 0 mg/kg B, EICE Y 91. 7%
WP TE 10. 0 mg/kg B, FlCE Yy 88. 8%,

E##‘F-S&&E 0.5 mg/kg B, EdicE Kk 83. 5%
He P €€ 5. 0 mg/kg B, EdA N 86. 245
e HE 7€ 10. 0 mg/kg B, EIE Y 85.1%.
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Foreword

This standard was drafted in sccordance 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 foreign lit-
eratures through research,modification and verification. In addition,methods of sampling and sample
preparation are also specified in this standard,

The limit of determination in this standard is defined on the basis of the current international
maximum limit for copper terephthalate residues in the 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 Commadity Inspection of the People’s Republic of China.

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

The main drafters of the standard are Tang Yi, Tong Hui,Gao Xiaomin.

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

Note, This English version.a translation from the Chinese text,is sclely for guidance.
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Professional Standard of the People’s Republic of
China for lmporl and Export Commodity Inspection

| SN 06521997
‘Method for the determination of copper

terephthalate residues in fruits for export

1 Scope

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

This standard is applicable to the determination of copper terephthalate residues in oranges and
applee 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 packmg.mnrk. origin,
specification and grade,should be the same,
2: 2 Quantity of sample 1aken

Number of packages in Minimum number of packages
each inspection lot to be taken
1—25
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. From each at
least 500 g shall be taken'as a primary sample. The total weight of all primary samples 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
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 samples should be stored under —18C.

Note,In the course of sampling and sample preparation,precautions must be taken 1o avoid the contamination or sny

factors which may cause the change of residue content.

Approved by the State Administration of Implemented from Jan. 1,1998

Import and Export Commodity Inspection of
the Pcople's Republic of China on Aug. 15, 1997



SN 0652—1997

3 Method of determination

3.1 Principle
The test sample is refluxed with sodium hydroxide solution. After acidifying,the terephthalic acid
set free in the solution is extracted with ethyl acetate. The extract is methylated and cleaned up by
passing through a C,, cartridge. Then elute with acetonitrile-water mixture. The eluate is analyzed by
HPLC with UV detector,using external standard method.
3.2 Reagents and materials
Unless otherwise specified,all reagents used should be of analytical grade,“water” is distilled wa-
ter.
3.2.1 Ethyl acetate.
3.2.2 Ethyl alcohol .absolute,
3.2.3 Methanol :HPLC grade,
3.2.4 Acetonitrile; HPLC grade.
3.2.5 Sulfuric acid solution;3 mol/L.
3.2.6 Hydrochloric acid solution:12 mol/L.
3.2.7 Sodium sulfate solution;2%.
3.2.8 Disodium hydrogen phosphate solution:2%.
3.2.9 Sodium hydroxide solution:0. 03 mol/L.
3.2.10 Anhydrous sodium sulfate;Ignite at 650°C for 4 h and store in a desiccator.
3.2.11 Sodium chloride.
3.2.12 Eluen;
a) Acetonitrile-water (248);
b) Acetonitrile-water (2+1).
3.2.13 Methylating agent: Boron trifluoride etherate-methanol solution (1+4),store at 0—47TC,
reprepare monthly.
3.2.14 Terephthalic acid (i.e. p-phthalic acid) standard:Purity =99 .
3.2.15 Terephthalic acid standard solution: Accurately weigh a suitable amount of standard and dis-
solve with hot ethyl alcohol (about 40°C ). After cooling,prepare a solution of 1. 00 mg/ml. in concen-
tration as the standard stock solution with ethyl alcohol. According to the requirement,prepare a stan-
dard working solution of appropriate concentration by diluting the stock solution with ethyl alcohol.
3.3 Apparatus and equipment.
3.3.1 Liquid chromatograph:Equipped with UV detector,
3.3.2 Blender.
3.3.3 High speed centrifuge.
3.3.4 Glass suction flask.
3.3.5 Vacuum filtrating device with 0. 45 pm filter membrane.
3.3.6 Centrifigue tubeGlass,with stopper,50 mL.
3.3.7 Cleanup cartridge ; Sep-Pak C,y,No. 51910, waters or equivalent. Rinse with 5 mL of acetoni-
trile and 30 mL of water before use.
3.3.8 Water-bath; Thermostatic.
3.3.9 Micro-syringe:10 pL.
3-3.10 Reflux apparatus,
8
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3.4 Procedure
3.4.1 Extraction

Weigh 40 g (accurate to 0. 1 g) of the test sample into a 500 ml. distillation flask,add 150 mL of
sodium hydroxide solution (0. 03 mol/L),and reflux for 1 h in a water-bath of 100TC. Wash the eon.-
denser with a small amount of water,collect the washings into the flask. Stand for cooling,then filter
by suction,wash the flask and the filter paper with sodium hydroxide solution (0. 03 mol/L). Combine
the washings,and adjust exactly the volume to 200 mL. .

Pipet 10 mL of the above solution (equivalent to 2 g of test sample) into a 100 mL centrifuge
tube ,add 1 mL of sulphuric acid solution (3 mol/L) ,shake gently and add 10 mL of water. Add 25 mL
of ethyl acetate to the tube,stopper and shake vigorously for about 2 min. Centrifuge for 3 minutes at
2 500 r/min and transfer the supernatant into another 100 mL centrifuge tube. Add 15 mI. of ethy! ac-
etate to the former tube,repeat the procedure. Combine the ethyl acetate supernatants,then extract
twice with 20 mL and 10 mL of disodium hydrogen phosphate solutions (2%). Discard the ethyl ac-
etate phases, Combine the aqueous phases into a 100 mL centrifuge tube,add 2 mL of hydrochloric acid
solution (12 mol/L),5 g of sodium chloride,and 30 mL of ethyl acetate. Shake vigorously for about 2
min,centrifuge ,and collect the organic phase. Add 15 mL of ethyl acetate into aqueous phase,repeat
the above process. Combine the organic phase,and dehydrate with a suitable amount of anhydrous
sodium sulfate,then transfer into a 250 mL heart-shaped flask. Evaporate the solvent to near dryness
with a rotary evaporator in a water-bath of 40°C.

3.4.2 Methylation

Add 2 mL of methylating agent (3. 2. 13) to the above heart-shaped flask,dissolve the residue
thoroughly. Transfer the solution into a 25 ml test-tube +stopper and heat in a water-bath for 1.5 h at
70'C. Cool,add 10 mL of sodium sulfate solution (2%). Extract with 2X5 mL of ethyl acetate. Com-
bine the ethyl acetate extracts,and dehydrate with suitable amount of anhydrous sodium sulfate. Evap-
orate the solvent to near dryness with a rotary evaporator in a water-hath of 407.

3.4.3 Cleanup

Dissolve the residue of 3. 4. 2 with 1 mL of acetonitrile. Add 4 mL of water,mix well. Let the so-
lution pass through a pre-washed C,, cartridge (3. 3. 7) .discard the effluent. Wash the cartridge with
5 mL of water,5 mL of eluent (3.2.12a)] in sequence. Discard the washings. Finally,elute with 2. 0
mL of eluent (3. 2. 12b)],collect the eluate into a bottle. The solution is ready for HPLC analysis.
3.4.4 Treatment of terephthalic acid standard working solution

Accurately pipet 2. 0 mL of terephthalic acid standard working solution of apprapriate eoneentra-
tion into a 25 mL tube,remove the solvent under a gentle stream of nitrogen,proceed as described in
section 3. 4. 2 for methylation. Dissolve the residue with 2. 0 mL of eluent (3.2.12b)),and the solu-
tion is ready for HPLC analysis.

3.4.5 Determination
3.4.5.1 LC operating condition

a) Column;Adsorbosphere XL Cy4,250 mm 4. 6 mm (id),5 pm,or equivalent;

b) Mobile phase: Acetonitrile-water (5+5). Filter through 0. 45 um filter membrane and degas,

¢) Flow rate 0. 7 mL/min;

d) Column temperature ;25T

e) Detector wavelength;242 nm;

f) Injection volume ;20 pL.
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3.4.5.Z2 LC determination

According to the approximate concentration of dimethyl terephthalate (i. e. dimethyl p-
phthalate) in the sample solution,select the dimethyl terephthalate standard working solution with
similar peak height to that of the sample solution, The responses of dimethyl terephthalate in the stan-
dard working solution and sample solution should be within the linear range of the instrumental detec-
tion. The standard working solution should be randomly injected in-between the injections of the sam-
ple solution of equal volume. Under the above chromatographic condition, the retention time of
dimethyl terephthalate is about 11 min, For chromatogram of the dimethyl terephthalaie standard ysee
fig Al in annex A.
3.4.6 Blank test

The operation of the blank test is the same as that described in the method of determination but
without addition of the sample.
3.5 Calculation and expression of the result

The calculation of copper terephthalate residue content in the test sample is carried out by LC da-
ta processor or according to formula (1)

x-k-c-V

h,*m

X 1- 371 -ul-ul--uluno-"ou.ouun.( 1 )

where
X—the residue content of copper terephthalate in the test samples,mg/kgs
h—the peak height of dimethyl terephthalate in sample solution,mm;
h,—the peak height of dimethyl terephthalate in the standard working solution,mm;
«—the concentration of terephthalic acid in the standard working solution,pg/mlL;
V—the final volume of the sample solution,ml.;
m—the corresponding mass of test sample in the final sample solution,g:
1. 371— the molecular weight ratio (i. e. 227. 7/166. 1 = 1.371) of copper terephthalate (C¢H,
(CO0):Cu) to terephthalic acid (C,H,(COOH),).
Note; The blank value should be subtracted from the above result of calculation.

4 Limit of determination and recovery

4.1 Limit of determination
The limit of determination of this method is 0. 5 mg/kg.
4.2 Recovery
According to the experimental data,the fortifying concentrations of copper terephthalate and its
corresponding recoveries are;
In orange,0. 5 mg/kg,the recovery 86. 8%
5.0 mg/kg.the recovery 91. 7%,
10. 0 mg/kg,the recovery 88.8%.
In apple,0. 5 mg/kg the recovery 83.5)4
5.0 mg/kg.the recovery 86. 2%
10. 0 mg/kg,the recovery 85.1%.
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Annex A
(informative)
Chromatogram of the standard

11. 27 dmethy! terephihalate

Fig. Al - Liquid chromatogram of dimethyl terephthalate standard
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