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Foreword

This standard was drafted in accordance with the GB/T 1.1—2009.

The standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the People’s Republic of China.

The standard was drafted by Hainan Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China.

The standard was mainly drafted by Huang Huiling, Wang Yujian, Zhuo Haihua, Liu Hongzhuan,
Ji Shaofan, Xu Li,Zeng Min, Lin Zhengfeng.
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Determination of sulfite in food for export—
lon chromatography method

1 Scope

This standard specifies the method for the determination and comfirmation of sulfite in foods for ex-

port by ion chromatography meth

This standard is applicable to the ulfite in granulated sugar, bis-

cuit, preserved fruit, shrimps, lemonade, beer chilli, radish, Konjak refined pow-

der.

2 Quoted normative docum

The following documents are necessary tor : references, only dated editions
shall apply to this standard. For undate edition of the normative document

(including subsequent amendments

GB/T 601 Chemical reagent—Pr

3 Principle

3.1 Piquant, high-protein, super : The sample was acidified in air-

proof container and distilled under the low to release sulfur dioxide. Then
sulfur dioxide reacted with formaldehyde. The derivation was determined by ion chromatography

equipped with conductance detector, quantified by external standard method.

3.2 Food not included in 3. 1. The combined sulfurous acid was released with alkali from the
sample and reacted with formaldehyde to form hydroxymethyl sutfonic acid. The pigment and fat
were removed with ENVI-CARB cartridge and petroleum ether respectively. Then the derivation was
determined by ion chromatography equipped with conductance detector, quantified by external
standard method.

10



SN/T 2918—2011

4 Reagents and materials

Unless otherwise specified, the reagents used should be analytical pure. And the water should be ul-
tra-pure grade water with 18.2 MQ « cm resistivity.

4.1 Anhydrous sodium carbonate: Reference reagent.

4.2 Sodium hydroxide: Guaranteed reagent.

4.3 Petroleum ether: HPLC gra

4.4 Formaldehyde: 37%.

4.5 Phosphoric acid: =>85%.

4.6 Sodium hydroxide solution sodium hydroxide and dissolve it.

Transfer it into 100 mL volumetr

4.7 Phosphoric acid solution: 1

4.8 Na,CO;-NaOH mixed solution(
sodium carbonate and dissolve it,.

L NaOH) : Weigh 0. 848 g anhydrous

into 100 mL volumetric flask an

4.9 Sodium sulfite standard
refer to annex A.

calibration of its purity should

4,10 Sulfur dioxide storage s tely 0. 196 9 g sodium sulfite and

dissolve. Then mix it with 2.0 m into 100 mL volumetric flask and

dillute to volume.

4.11 Sulfur dioxide standard solution (100 ug/mL) : Draw sulfur dioxide storage solution (4. 10)
10.0 mL and 2. 0 mL formaldehyde (4. 4) into 100 mL volumetric flask, mix thoroughly and dillute to
volume.

4.12 Sulfur dioxide standard working solution: Draw sulfur dioxide standard solution (4. 11)

0.2mL, 0.5mL, 1.0mL, 2.0 mL,3.0 mL, 4.0 mL, 6.0 mL and 2. 0 mL formaldehyde (4. 4) into
100 mL volumetric flask, mix thoroughly and dillute to volume. The concentration of sulfur dioxide
are 0.2 pg/mL,0.5pug/mL, 1.0ug/mL, 2.0ug/mL, 3.0ug/mL, 4.0ug/mL, 6.0 ug/mL respectively.

4.13 ENVI-CARB cartridge: 0. 25 g or equivalent.

14
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4.14 Inorganic filter membrane: 0.2 um.

5 Apparatus and equipment

5.1 lon chromatography, equipped with conductance detector.
5.2 Centrifuge: =9 000 r/min.

5.3 Tissue blender.

5.4 Vortex mixer.

5.5 Balance: With 0.01 g and 0. 000 1 g sensivity.

5.6 pH meter.

5.7 Vitreous distiller.

5.8 Superfiltrater: To cutoff the molecular with mass above 10 000, the sample cup capacity should
be 4 mL.

6 Sample preparation and storage

6.1 Sample preparation
6.1.1 Fruits and vegetable

For fruits and vegetable, such as grape, preserved fruit, radish, chilli, about 500 g representative
sample should be taken from all samples. After remove the peel, shell, root, coronal, stem (wash
forbidden!), the edible parts should be blended with a tissue blender and grinded into paste. Mix
thoroughly, the paste should be divided into two equal portions. Each portion of the test sample is
put into a clean container, then sealed and labeled.

6.1.2 Biscuit

About 300 g representative sample should be smashed and screened through a sieve with 2. 0 mm ap-
erture. Then the sample should be divided into two equal portions. Each portion of the test sample is
put into a clean container, then sealed and labeled.

6.1.3 Meat and meat products

About 500 g representative sample should be blended with a tissue blender and grinded into paste.
12
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Mix thoroughly, the paste should be divided into two equal portions. Each portion of the test sample
is put into a clean container, then sealed and labeled.

6.1.4 Starch, Konjak refined powder and white granulated sugar

6.1. 4. 1 For starch, Konjak refined powder, about 500 g representative sample should be mixed
thoroughly and screened through a sieve with 2. 0 mm aperture. Then the sample should be divided into two
equal portions. Each portion of the test sample is put into a clean container, then sealed and labeled.
6.1.4.2 For white granulated sugar, about 500 g representative sample should be mixed thaoroughly
and divided into two equal portions. Each portion of the test sample is put into a clean container,
then sealed and labeled.

6.1.5 Beer and lemonade

About 500 g representative sample should be mixed thoroughly and divided into two equal portions.
Each portion of the test sample is put into a clean container, then sealed and labeled.

6.2 Sample storage
6.2.1 Samples including biscuits, starch, Konjak refined powder, white granulated sugar, beer,
lemonade, fruits and vegetable should be stored in 4 C refrigerator. Meat and meat products should

be stored in —18 C refrigerator.

6.2.2 Sample contamination or changes in residue content shall be avoided during the process of
sample preparation.

7 Analytical procedure

7.1 Extraction
7.1.1 Beer, white granulated sugar, starch, preserved fruit, biscuits

Accurately weigh 2. 5 g test sample (accurate to 0. 001 g) into a 50 mL polypropylene centrifuge scale tube
with cap and add a little water to wet the sample. Add 1. 0 mL sodium hydroxide solution(4. 6) into the
tube and mix. Then add 1. 0 mL formaldehyde and dillute to 25 mL. Shake it on the vortex mixer for 5 min
and centrifuge at 9 000 r/min for 30 min. The supernatant is collected for the next step.

7.1.2 Acidic sample (including lemonade and grape)

Accurately weigh 2. 5 g test sample (accurate to 0. 001 g) into a 50 mL polypropylene centrifuge scale
tube with cap, add 15 mL water and 1. 0 mL sodium hydroxide solution(4. 6). Then add 1. 0 mL
13



SN/T 2918—2011

formaldehyde and mix. Adjust the pH of the mixture above 11 with sodium hydroxide solution(4. 6)
and dillute to 25 mL. Shake it on the vortex mixer for 5 min and centrifuge at 9 000 r/min for 30 min.
The supernatant is collected for the next step.

7.1. 3 Piquant, high-protein, super absorbent and expanding food Cincluding chilli, shrimps,
radish, Konjak refined powder)

Connect the equipment according to figure 1. K pipeline is utilized to aerating nitrogen. F pipeline is
for cooling water. Add 500 mL and 50 mL water into round bottom flask C and E respectively. Add

i ic flask G. The condensate pipe
the fluid. Accurately weigh

romptly add 20 mL phosphoric
nd control its speed between
B, bent pipeline | to round bottom

8 mL formaldehyde and 7 mL wat
should be dipped under water. Pi

10. 0 g test sample (accurate to 0.
acid solution(4. 7) and fasten th :
500 mL/min~2 000 mL/min. The nitrogen flow
flask E. Heat the round bottom flask C to
round-bottom distilling flask E from a
tex tube equipped a screw clamp

ing. Then the vapor formed was led to
e T-shape tube J was connected with a ala-
ned, the waterdrop condensed

can be exhausted in time. Stop re 200 mL volume. Mix the solu-

tion and determine with ion chro

—flow meter;

—buffer bottle;

—round bottom flask;

—electric oven;

—round bottom flask;

—condensate pipeline;

—brown glass volumetric flask;
.1 —bent pipeline;

—T-shape tube;

—straight pipeline;

rRAR I OTMMOO @™ >

—screw clamp.
Figure 1—The vapor-distillation equipment for sulfur dioxide determination
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7.2 Cleanup

7.2.1 Sample with abundant fat including biscuit

Draw 10 mL supematant (7. 1. 1) into another 50 mL polypropylene centrifuge scale tube with cap,
add 10 mL petroleum ether and mix on the vortex mixer for 1 min. Centrifuge at 9 000 r/min for
10 min. Abandon the upper organic layer and extract with another 10 mL petroleum ether. Collect
the underlayer for superfiltration.

7.2.2 Sample with abundant pi pe,lemonade

ENVI-CARB cartridge is preconditio|
the cartridge and adjust the flow r:
subsequent elution to a glass tube with cap.

extract solution (7.1.1.7.1.2)to
initial elution and collect 2 mL the

7.2.3 Superfiltration procedure for er-soluble macromolecular

ne filter, the solution should be
for 30 min. The superfiltrate is

After filtrate the elution in7.1.1
injected into the sample cup of
acquired for determination.

Note 1: If the sulfur dioxide exceeds the ra ple amount should be reduced or the mul-

tiple should be increased.

Note 2: Because of the oxidation of rd solution should be fresh. Further-

more, the exposed time of the solu d the standard solution can be stored

in formaldehyde for 24 h. The sampl i ssible.

7.3 Determination by ion chr

7.3.1 Chromatography operating

7.3.1.1 Chromatography column: AS 9-HC, 4 mm X 250 mm (with AG 9-HC, 4 mm x 50 mm guard
column).

7.3.1.2 Mobile phase: 8 mmol/L Na,CO; —2.5 mmol/L NaOH.

7.3.1.3 Flow rate: 1.0 mL/min.

7.3.1.4 Suppressor: 4 mm anion suppressor; external water suppression mode, suppression
current is 50 mA.

7.3.1.5 Detector: Conductance detector, the temperature of detector cell is 30 C.

15
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7.3.1.6 Injection volume: Injection volume should be 25 ul (could adjust according to the concen-

tration of sulfur dioxide).

7.3.2 Determination

Choose the standard solution close to the sample according to the concentration of sulfur dioxide. The re-
sponses of the standard solution and the sample should be in the linearity of the instrument. The standard

solution and the sample are injected in turn with equal-volume. Under the above condition, the retention
time of sulfur dioxide is about 16.6 min. The chromatogram is showed in annex B.

8 Calculation and expression of the result

The concentration of sulfur dioxide can be calculated according to formula (1) :

_AXcxV
Rt (1)

Where

X —the concentration of sulfur dioxide in the sample solution, mg/kg;

A —the peak area of sulfur dioxide in the sample solution;

¢ —the concentration of sulfur dioxide in the standard solution, pg/mL;
V —the final volume of the sample solution, mL;

A—the peak area of sulfur dioxide in the standard solution;

m —the corresponding mass of test sample in the final sample solution,g.

The result should be divided by 0. 508 when it is calculated as sodium sulfite.

9 Limit of quantification and recovery

9.1 Limit of quantification

The limit of determination of this method is 4. 0 mg/kg.

16
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9.2 Recovery

The fortifying concentrations of sulfur dioxide and its corresponding recovery data are showed as ta-
ble 1.

Table 1—The results of the sulfur dioxide addition concentration and recovery data

Addition concentration Recovery data Addition concentration Recovery data
Sample Sample
mg/kg % mg/kg %
4.0 ~ 0 80.5~99.5
Strach 10.0 .0 86.1~101.8
30.0 .0 91.0~94.4
4.0 87.0~97.8 .0 82.5~101.8
Beer 10.0 81.3~94.0 10.0 87.6~98.7
30.0 89. 9~ 100.0 90.8~94.6
4.0 4.0 87.8~101.2
Preserved
10.0 .0 84.4~96.3
fruit
350.0 .0 92.3~96. 2
4.0 . 9~dJ0. -0 90.2~107.8
Grape 10.0 85.7~95.9 10.0 88.2~102.1
50.0 .0 00.0 90.0~93.5
4.0 8 0 84.0~99.5
Radish 10.0 2 p 0 81.3~96.5
500. 0 89.1 .0 91.1~95.1
Konjak 4.0 107.
refined 10.0
pOWdGI' 500. 0

17
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Annex A
(Informative annex)
Determination of the purity of sodium sulfite

A.1 Principle

Determination of the purity of sodium sulfite is according to indirect iodometry. lodine can oxidize
sodium sulfite. And the reaction can be indicted by starch. The excessive iodine is titrated with so-
dium thiosulfate. Then the purity of sodium sutfite can be specified.

A.2 Reagents and materials

A.2.1 lodine.

A.2.2 Potassium iodine.

A.2.3 Sodium thiosulfate.

A.2.4 Concentrated hydrochloric acid: 36.5%.

A.2.5 lodine solution(0. 1 mol/L): Weigh 13. 5 g iodine, 36 g potassium iodide, dissolve with

50 mL water. Add 3 drops hydrochloric acid and transfer to 1 000 mL volumetric flask. Then dilute
the solution to the volume and store the solution away from light.

A.2.6 Sodium thiosulfate(0. 1 mol/L): Prepare it according to GB/T 601.

A.2.7 Starch indicator(1%): Mix 1 g soluble starch with a little water to paste. Transfer it into
100 mL boiling water with stirring. Heat it to boil and cool it. The indicator should be prepared be-
fore use.

A.3 Titration

Weigh accurately 0.25 g(accurate to 0. 001 g) sodium sulfite into a iodineflask with 50 mL iodine solu-
tion (A.2.5). Leave it in room temperature for 5min. Add 1 mL concentrated hydrochloric acid and
shake. Then titrate the excessive iodine with sodium thiosulfate (A. 2. 6) to faint yellow. Add
0. 5 mL starch indicator (A. 2.7) and titrate to colourless. The reagent blank sample should be carried
out simultaneously.
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A. 4 Calculation

The purity of sodium sulfite can be calculated according to formula(A. 1) :

=CX(V1—V2)X63.02X

X = 100 ..............................( A 1 )
Where
X —the purity of sodium sulfite, % ;
c —the concentration of sodium thiosulfate standard solution, mol/L;
v, —the sodium thiosulfate volume consumed by the reagent blank sample, mL;
V, —the sodium thiosulfate volume consumed by the solution with sodium sulfite, mL;

63.02 —the corresponding sodium sulfite milligrame of 1 mL sodium thiosulfate solution;

m —the mass of sodium sulfite, mg.
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Annex B
(Informative annex)
The ion chromatogram of sodium sulfite

1—sodium sulfite —16. 610
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Figure B. 1—The ion chromatogram of sodium sulfite

‘“ ll“”llm “'IIW““I"III”“!|| || '|| HE.155066 « 2-22511
SN/T 2918-2011 EM 24.00 J©

SN/T 2918—2011



