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Colorimetric Determination of Sulfur Dioxide in Foods by use of Aeration

Fumio MIYAMOTO, Tomoko NAGATA and Masanobu SAEKI

Summary

A microcolorimetric method for the determination of sulfur dioxide in foods was studied.
10 ml of 85% phosphoric acid and 35ml of distilled water were added to 2~5 g of a sample,
from which sulfur dioxide was separated by aeration apparatus (flow rate 800 ml/min; bath
70C). The amount of sulfur dioxide was determined by pararosaniline colorimetric method‘\
after it was absorbed for 40min.

Mercuric tetra—chloride solution, aceton—alkaline buffer solution and triethanolamine solu-
tion were compared as an absorbent. The amount of sulfur dioxide in foods were determined by use
of each absorbent , and the results were in good agreement with each other. Recoveries of
sulfur dioxide added to foods at levels of 4 ppm and 16 ppm were from and were near to each
other in the three absorbents mentioned above.

From this result, accuracy of the colorimetric method using each absorbent and the viewpoint
of clean analysis, we can conclude that triethanolamine solution as absorbent is suitable for the

determination of traces of sulfur dioxide in foods.
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Fig. 1. Aeration apparatus under bath warming.
A : Absorption tube.

: 300ml Flask.

: Liebig condenser.

: Water bath.

: Glass tube.
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: Flow meter.

G : Flow control valve.
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Fig.2 Flow rate of air (ml/min)

Effect of air flow rate on the recovery of sulfur dioxide

18/g of sulfur dioxide was added in 50ml of 4% phosphoric
acid at bath 70C.

Mercuric tetra—chloride solution was used as adsorbent.



FiEgws H65 10-15 19824

Table 1. Relationship between concentration of
phosphoric acid and the recovery of

sulfur dioxide.

Concentration of Recovery
phosphoric acid of SO
4 (%) 78.6 (%)
8 78.9
16 89.8
24 91.6
32 87.1
40 90.6

18ug sulfur dioxide (2ml) was added to 50ml
phosphoric acid sélution.
Mercuric tetra—chloride solution was used

as absorbent.
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Fig.3. Effect of time and temparature on the color
development in 5% aceton—alkaline buffer
solution.

O  Stand for 40C.
® Room temparature 20C.
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Fig.4. Calibration curve of sulfur dioxide.
@ — Mercuric tetra—chloride solution
Absorbent O — Triethanolamine solution

a — Aceton—alkaline buffer solution
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Table 2. Recovery of each amount of sulfur

dioxide.
%

Added Recovery (%)

S0- MTC AA TEA
(s) solution solution solution

9 77.5 74.3 85.6
18 89.8 87.9 88.0
40 101.9 96.5 97.8
100 101.1 96.0 95.8
1,000 95.2 100.0 98.0
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Table 3. Effectt of volatile interfering substance on colorimetric method.

Added interfering Found SO, (ug)
substance MTC solution TEA solution A.A solution

None 9.0 9.0 9.0
Formic acid 100ug 9.2 8.9 8.3
Formaldehyde 100ug 8.1 4.4 3.7
Acetoaldehyde 100ug 8.8 7.5 6.2
Ethanol 1,000ug 9.2 9.0 11.0
Aceton 100ug 9.2 9.1 9.0

Each interfering substance was added to absorbent dioxide.

Table 4. Effect of volatile interfering substance in foods on colorimetric method.

Found SO, (ppm)
Sample
MTC solution TEA solution A.A solution

None 1.80 1.80 1.80
Sugar beans 1.77 1.71 1.78
Dried plum 1.73 1.45 1.01
Concentrated

orange juice 1.83 1.45 0.93
Molasses 1.77 1.62 0.79
Frozem

peeled shrimp 1.77 1.54 1.72

5g of sample (not detected SO,) was used.

Using absorbent content to sulfur dioxide 9ug.
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Table 5. Determination of sulfur dioxide in several foods.

Found SO .(ppm)
Sample
MTC solution TEA solution A.A solution
Concentrated
orange juice 1.3+ 0.0 0.5+ 0.0 0.4+ 0.0
Red wine 174 =+ 6 166 + 9 166 + 9
Molasses 138 = O 131 + 2 122 + 2
Sugar beans 20.3% 1.7 17.8+ 0.4 18.0+ 0.0
Frozen peeled
shrimp 53.7+ 0.4 50.7+ 0.9 56.4+ 6.3
Dried plum 60.8+ 0.7 60.9+ 5.2 66.4+ 1.4
Candiet cherry (H) 32.84+ 1.7 31.2+ 2.5 36.8+ 3.8
Dried apricot (H) 1,300 =15 1,284 + 4 1,455 =+£15

Value is the mean of two trials.

(H) : Homogenated sample.
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Table 6. Recovery of added sulfur dioxide from four foods.

l Recovery (%)
s | Added SO
ample -
p (ppm) MTC TEA A.A
solution solution solution
Molasses 4 74.7 80.0 90.0
16 91.2 100.0 104.0
Sugar beans 4 78.0 87.2 84.0
16 77.6 103.0 85.0
Concentrated 4 81.9 86.0 97.0
orange juice 16 97.1 87.7 101.0
Dried plum (H) 4 78.8 81.9 83.8
16 86.1 93.5 91.8
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(H) : Homogenated sample.
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