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Foreword

This standard is drafted according to GB/T 1. 1—20089.

This standard substitutes for SN 0647—1997 { Method for the Determination of Maleic Hydrazide
Residues in Nuts and Nut Procducts for Export—Spectrophotometry ). This standard was modified
based on SN 0647—1997. [ T

—The name was in-steaded of* Determmanon of ma!e!c hydramde residues in nuts and nut procducts
for export—HPLC method”. / s ’

-

—Added the determination for chestnut aqcﬁt/s. prédt;ftcté'

—Modified method for the sam ,le pretreatmentﬁhe—pretreat ent method was changed into

extraction and purification method

—The determination method was cAﬁéﬁg“e‘d”‘”“”‘ébéét?o;phc';‘fbﬁ’étrfc*méthd into HPLC method.

Republic of China.

Main drafters of this standard are Cong Weingng,

'Q"_'Ch’eng ang, Yang Lijun, Wang Jing,
Shi Wenchun,Hu Qiaoru, Liu Yumin, Cui Fengjie, H

Jianquan, Cong Chao.

This standard replaced the previous version of the release 6f the standard as follows:

—SN 0647—1997.
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Determination of maleic hydrazide residues in nuts
and nut procducts for export—HPLC method

1 Scope

ef%ermination by HPLC of maleic

This standard is applicable to the determination g € residues in walnut, chestnut and
their products. :

2 Normative references

jon of this document. For dated

The following referenced documents o
references, the latest edition of the referenced

references,only the edition cited applies. For undate

applies.

document(including any amendments

GB/T 6682 Water for analytical }aborato uset— st methods.

3 Principle

The test sample is extracted by m than nd then cleaned up with Cis solid

phase extraction cartridge, the ana y‘"e;,.__ » firmed by High performance liquid

chromatography with UV detection,usir\'g"é;(:t‘évrnal standard"mehtod.
4 Reagents and materials

Unless otherwise specified, all of the reagents used should be analytical grade, “water”is the first
grade water described by GB/T 6682.

4.1 Methanol:HPLC grade.
4.2 Hexane:HPLC grade.

4.3 Ammonium acetate.
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4.4 Sodium hydroxide.

4.5 Ammonium acetate solution(0. 02 mol/L) : 1. 54 g Ammonium acetate is dissolved in water and
diluted to 1 000 mL,and filtered through 0. 45 um filters before using.

4.6 Sodium hydroxide solution(0. 01 mol/L):0. 4 g sodium hydroxide is dissolved in water and
diluted to 1 000 mL.

4.7 Maleic hydrazide standard:CAS No. 123-33-1,C,H;N; O, , Purity>>99. 9%.
4.8 Maleic hydrazide standard stock solution: Accurarely weigh an acequate amont of maleic
hydrazide standard,dilute with 0. 01 mol/L sodium hydroxide sulution(4. 6)to form a standard stock

solution of 1 mg/mL.

4.9 Maleic hydrazide standard working solution:dilute 1. 0 mL of the stock solution(4. 8) with 0. 01 mol/L
sodium hydroxide solution(4. 6) to 100 mL as the standard working solution, the concentration is 10 mg/L.

4.10 Membrane filter:0. 45 um(organic phase).

4.11 C,; columns: Sep-Pak Cartridges, Cs columns, 3 mL,500 mg, or equivalent. Each column was
conditioned with 4 mL methanol followed by 4 mL 0. 01 mol/L sodium hydroxide(4. 6).

5 Apparatus and equipment |

5.1 High-performance liquid chromatography,equipped with UV or DAD.
5.2 Electronic balance:accurate to 0.000 1 g and 0.01 g.

5.3 Rotary vacuum evaporator.

5.4 Homogenizer:==10 000 r/min.

5.5 Centrifuge: =6 000 r/min.

5.6 Vortex mixer.

5.7 Sample pulverizer.

5.8 Sieve:2.0 mm round-hole sieve.

5.9 AQuartering plate.
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6 Preparation and storage of test sample

6.1 Requirement

In the course of sample preparation,precaution must be taken to avoid contamination or any factors
which may cause the change of residue content.

6.2 Reparation

200 g sample is divided from the edible parts of the original sample by the quartering method. The
Sample is pulverized into granules,and pass through a 20 mm round-hole sieve with a pulverizer. Mix
thoroughly and divide equally into two portions, place in clean sample containers as the test samples,
seal and label.

6.3 Storage of test sample

The test samples should be stored below—5 ‘C and away from light.
7 Procedure

7.1 Removal of fat

A sample of 2.5 g(accurate to 0. 01 g)was weighed into a plastic centrifuge tube(50 mL) ,and mixed with
5 mL water. The mixture was swirled and allowed to soak for 30 min. 20 mL hexane was added and the
mixture was homogenized for 1 min. Centrifuge for 5 min at 6 000 r/min, and the hexane layer was
discarded. Then repeating the operation of homogenate,and the hexane layer was discarded.

7.2 Extraction

20 mL Methano! was added to the Plastic centrifuge tube, and the mixture was homogenised for
1 min,and centrifuged at 6 000 r/min for 5 min. The solvent was decanted, and filtered into a
concentrate bottle(100 mL). The sample was re-homogenised with methanol(20 mL). The contents
were filtered and collected into the concentrate bottle. Evaporate the mixture to about 8 mL below
40 °C ,and then to 2 mL on N-Evap. The extract was added 3 mL 0. 01 mol/L sodium hydroxide
sulution(4. 6)and mixed.

7.3 Purification
All the extracts was purified using Cis columns and colleced (4. 11, eluted with 4 mL 0. 01 mol/L

sodium hydroxide solution(4. 6). The extract was quantitatively transferred to 10 mL, and filtered
through 0. 45 pm membrane(4. 10) for HPLC analysis.
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7.4 HPLC operating conditions:

HPLC operating conditions in as following:

a) Detector wavelenth:330 nm;

b) HPLC column:Silica gel column,3.5 um,4. 6 mm X 150 mm,or equivalent‘;

¢) Column temperature:40 C;

d)  Mobile phase:0. 02 mol/L Arfimonitim acetate solution(4.5); |

e) Flow rate:0.60 mL/min;

f) Injection volume:20 uL.

7.5 Blank test

7.6 Stardard curve plotting
According to the Maleic Hydrazid ,c_onjlentrati n _’df.j,the'.'s‘ampl‘e\so!ution, determine the standard
working solution. The responses’of ‘the analy».e*ih,-;he;_fs’t'andard ."\\Norking solution and the sample
solution should both be within éehnear ang 46fvvt’he‘ 'i?'srru'rzqen:t detection. The series stardard work
solutions are detected as the a ove HPLC operating conditions, recoriding the peak area. The curve is

/,.

drawed by the peak area as th ;Iongit’ dinal ax_ié'and the con entfatij>n as the horizontal axis.

7.7 Detection .

The qualitative method is based on rétéhtion ;jrﬁe and the yn%ation based on external standard
method. The Maleic hydrazide chromatogram/ of the starl’d“ard is as Figure A. 1 of annex A. As the
above HPLC operating conditions, the Maleic hydrazide retention time is about 3. 1 minutes.

8 Calculation and expression of the result

Calculate the content of Maleic hydrazide residues in the test sample according to the followed
formula(1).

=ch><1OOO

X m x 1000

...( 1)

10
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Where

X —the residue content of Maleic hydrazide in the test sample,mg/kg;

¢ —the concentration of Maleic hydrazide according to the standard curve,mg/L;
V —the final volume of the sample solution, mL;

m —the mass of the test sample,g.
9 Detection limit and recovery

9.1 Limit of quantification
The determination Limit of this method is 0.2 mg/kg.
9.2 Recovery

The fortified content and recovery of this method is shown in table 1.

Table 1—The range of fortification and recovery of this method

Sample Fortified content Recovery range
mg/kg %
0.2 82.5~95.5
walnut 0.4 81.2~94.8
2 90.2~100. 2
0.2 83.5~96.5
honey walnut 0.4 80.2~101.2
2 91.0~104.9
0.2 80.5~94.0
chestnut 0.4 83.4~97.8
2 90.2~100.6
0.2 81.5~99.5
suger fry chestnut 0.4 84.2~97.8
2 90.2~102.6
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Annex A
(informative annex)
Maleic hydrazide chromatogram of the standard
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Figure A. 1—Maleic hydrazide chromatogram of the standard(1.5 mg/L)
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