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0. Foreword  

This draft Tanzania standard prescribes the method for determination of Sulphite in Sugar 

Products. 

In the preparation of this draft Tanzania standard assistance was derived from ICUMSA Method 

GS2/3-35 (2011) The Determination of Sulphite in Refined Sugar Products excepting Brown 

Sugars by an Enzymatic Method - Official The Determination of Sulphite in Brown Sugars – for 

which is Tentative  

In reporting the result of a test or analysis made in accordance with this standard, if the final value 

observed or calculated, is to be rounded off, it shall be done in accordance with TZS 4 

1. Scope  

This draft Tanzania standard prescribes the method for determination of Sulphite in Sugar 

products  

2. Principle  

In the presence of oxygen, sulphite is oxidised to sulphate by sulphite oxidase 

SO3+O2+H20→ SO4 +H2O2 

The hydrogen peroxide formed is reduced by NADH-peroxidase in the presence of the reduced 

form of nicotinamide-adenine dinucleotide, i.e. NADH: 

H2O2 + NADH + H+ NADH-POD 2H2O +NAD+ 

The decrease in absorbance at the chosen wavelength (334 or 340 nm) is proportional to the 

quantity of NADH consumed in the second reaction and thus to the quantity of sulphite in the 

sample. 

3. Reagents  

3.1 Ammonium sulphate, approx. 3 mol/L. Dissolve 396 g of ammonium sulphate in a 1000 mL 

Volumetric flask and make up to the mark with distilled water. 

3.2 Buffer, pH 8.0. Dissolve 5.57 g of trietha-nolamine hydrochloride in 40 mL of distilled water in 

a 50 mL volumetric flask. Adjust to pH 8.0 with 0.1 mol/L sodium hydroxide, then make up to the 

mark with distilled water. 

3.3 NADH solution (7 mmol/L). Dissolve 25 mg of NADH-Na, and 5 mg (NADH-POD 45 000 

UIL). Dilute 0.1 mL of the enzyme suspension with 0.2 mL of the 3.0 mol/L  

3.4 Suspension of NADH-peroxidase (NADH-POD 45 000U/L). Dilute 0.1mL of the enzyme 

suspension with 0.2mL of the 3.0mol/L, ammonium sulphate solution (3.1 ). 

3.5 Suspension of sulphite oxidase (SO,-OD containing 5000 UIL). Dilute 1 mL of this 

suspension with 1 mL of 3.0 mol/L ammonium sulphate solution (3.1).  

3.6 NADH solutions for control of the spectrophotometer. When taking a new 

spectrophotometer into use, check the absorption coefficient, E, of the NADH solution (3.3); at 340 

nm, the value of E should be 6.3 ± 0.04 or at 334 nm, the value of e should be 6.18 ± 0.04.  
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NADH (0.07 mmol/L). Dilute 20 µL of solution (3.3) with 1980 µL of distilled water.  

NADH (0.035 mmol/L). Dilute 20 µL of solution (3.3) with 3980 µL of distilled water. 

NADH (0.017 mmol/L). Dilute 10 µL of solution (3.3) with 3990 µL of distilled water. 

Adjust the wavelength of the spectrophotometer to either 340 or 334 nm. Read the absorbance, A, 

of the three control solutions. Calculate the absorption coefficient €, for NADH from the 

Lambert-Beer equation: 

€ =  A  

    d - c 

 

where 

A= Absorbance value recorded 

c= concentration of NADH solution (mmol/L) 

d= light path(cm) 

Calculate the absorption coefficient €, for NADH from the three solutions and their mean value  

NOTE Ready to use reagents in kit form 

For a short run of determinations, if it is preferable to make use of certain ready prepared reagents 

available in kit form.e.g. Bochringer Mannheim. These kits consist of three solutions  

      PH 8.0 buffer containing NADH 

     a suspension of NADH.POD 

     a suspension of SO2.OD 

The use of these reagents requires a slight modification of the volumes used in the test and of the 

final calculation, these modifications are given in the kit instructions. 

3.7 Filter aid- for use with powdered sugars containing an anti-caking agent (e.g. Clarcel Flo-TR, 

Elf Atochem UK Ltd. Thatcham, Newbury, UK). 

4 Apparatus  

4.1 Spectrophotometer to read at 340 nm (continuous spectrum lamp) or at 334 nm (mercury 

vapour lamp).  

4.2 Cell of 1 cm path-length - preferably of quartz.  

4.3 Micropipettes- of 10, 20, 50 and 100 µL preferably automatic pipettes with corresponding tips. 

4.4 Stopwatch.  

4.5 Membrane filters- pore size 0.45 µm, diameter 50mm. 

  NOTE- Pore size as determined by 'bubble point' testing.' 

4.6 Membrane filter holder and flask- the filter holder preferably fitted with a stainless-steel 

support. 

5. Samples  

The quantity of sulphite in the spectrophotometer cell should be between 3 and 30 µg. For sugars 

use a solution of 40 g of sugar dissolved in water to give a final volume of 100 mL. For syrups 
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having sulphite contents of 15-150 mg/kg, dilute the sample 1:5 with distilled water, e.g. 100 g in 

500 mL. 

NOTE-With powdered sugar containing an anti-caking agent, add 0.2 g of filter aid to the 40 g 

sample, dissolve, make up to 100 mL and then filter on the membrane filter. Use the filtrate for 

subsequent testing. 

 

 

6. Procedure  

Adjust the reagents, buffer and water to room temperature (20 to 25 °C).  

Pipette the following amounts into the respective 1 cm cells: 

Item Clause Cell B  
Blank  
(mL) 

     Cell S Sample  
        mL 
 
Sugar                 Syrup 

Buffer solution (3.2) 1.00 1.00 1.00 

NADH solution (3.3) 0.10 0.10 0.10 

NADH 
peroxidase 

(3.4) 0.01 0.01 0.01 

Sample  - 2.00 0.20 

Distilled water  2.00 - 1.80 

 

 Seal the cells with plastic film and mix gently by inversion. After an interval of 5 min measure the 

absorbance at the chosen wavelength (334 or 340 nm) against air(no cell in the light path). One 

thus obtains the absorbance of the blank, A1B and of the sample, A1S. Add 0.05 mL of the sulphite 

oxidase (3.5) to each cell and mix the contents as above. After 30 min read the absorbance again. 

One thus obtains the absorbance of the blank, A2B, and of the sample, A2S 

NOTE - For certain white sugars the concentration of SO, is less than that required for the test (3 

mg/kg). One can increase the sensitivity of the test by using a 2 cm path-length cell, as long as the 

volumes used in the test are all increased in proportion in order to give enough volume to fill the 

cell. 

7 Expression of Results  

7.1 Calculation.  

Calculate the following absorbance differences: 

Blank AB = A1B-A2B 

Sample AS = AIS-A2S 

A = AS-AB 

Calculate the concentration of sulphite as SO2, in mg/mL of the test solution from the following 

formula:  

     

C = MW  . V  .1  · A mg/ml  

    1000€  v  d 

Where  
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V = final volume in the cell, here it is 3.16 mL (for the kits this volume is perhaps different)  

MW = molecular weight of the test substance in g (here it is 64.06) 

€= molecular extinction coefficient at the chosen  

wavelength  

   Here the ones to use are:  

  6.18L· mmole-1 · cm-1 at a wavelength of 334 nm 

  6.30 L · mmole-1 ·cm-1 at a wavelength of 340 nm 

   (These values could be checked with a sample of sulphite)  

d = path-length of cell in cm (i.e. 1 cm)  

v = sample volume (mL) in the cell, i.e. 2.00 mL  

for sugar or 0.20 mL for syrup 

c = 0.101. A mgSO2/mL of test solution 

For sugar one obtains:  

C = 0.101. A mg SO2/mL of test solution 

      € 

For syrup one obtains:  

 C= 0.1012 ·Amg SO2/mL of test solution  

            €  

To obtain the final result multiply the above results by the dilution factor used when preparing the 

samples.  

NOTE - Using ready-prepared kits could require modifications of the volumes and calculations 

given above. These modifications will be specified in the kit instructions. 

7.2 Precision.  

For white sugar in the sulphite range 4.02 mg/kg to 23.84 mg/kg, the repeatability ranged from 

1.17 mg/kg to 6.49 mg/kg, with an average repeatability of 4.46 mg/kg. For the same white sugars, 

the reproducibility ranged from 1.74 to 14.58, with an average reproducibility of 7.32 mg/kg. 

 

 

 

 


