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Abstract

This study was performed to compare optimum analytical method for the contents of naturally occurring
sulfur dioxide in foods and to investigate the contents of sulfur dioxide in foods in order to provide a
fundamental data when distinguish between added and naturally occurring sulfur dioxide. The determination
of the contents of sulfur dioxide in foods from the 20 kinds, 180 cases of samples has been analyzed by the
optimized Monier-Williams method, modified Rankine method and Acid Distillation/Ton Chromatography. As
a result of the study, the contents of naturally occurring sulfur dioxide in foods by the optimized Monier-
Williams method showed from 1.02 to 43.87 ppm and highly content of 43.87, 15.37, 11.50, 11.21 and
10.60ppm were observed in garlic, platicodon, green onion, cabbage and onion, the others were less than
10.00ppm. The sulfur dioxide contents in green onion and garlic by modified Rankine method were showed
to be 2.87 and 6.14ppm, respectively, the others were detected less than 2.50ppm. The contents of sulfur
dioxide by Acid Distillation/Ion Chromatography showed 15.43, 9.82, 5.74, 5.37, 2.14 and 0.49ppm in garlic,
cabbage, green onion, onion, potato and apple, respectively and the others were not detected. And the
contents of sulfur dioxide in green onion, onion, cabbage and garlic showed higher levels of sulfur dioxide
in these foods than the others because of the naturally occurring sulfur containing compounds. The optimized
Monier-Williams method, which is the official analytical method of Korean Food Code, was suitable for
monitoring of sulfur dioxide of most foods. Acid Distillation/Ion Chromatography was thought to be adequate
for sulfur containing foods such as green onion, onion and cabbage. In order to distinguish between added
and naturally occurring sulfur dioxide, it is though to be need of the fundamental data for the contents of
sulfur dioxide in sulfite-free foods and continue the investigation for it.
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Table 1. Recovery rates of SO, added to the several foods by optimized Monier-Williams, modified Rankine and Acid

Distillation/Ion Chromatography methods (Unit: ppm)
optimized Monier-Williams method modified Rankine method I Acid Distillation/
on Chromatography
Sample hitally SO, 2 Re Inially SO, Tl Re- mitally SO, ol Re-
found added covery covery found added covery covery found added covery covery
ppm) (pm) ot (%) (pm)  (ppm) oo n o (B) Epm) (PPM) oy (B
Cereals Rice 1.52 100 9117 905 ND" 100 8762 876 ND 100 8843 834
Fruits Apple 1.20 100 8.7 867 054 100 7745 710 023 100 7824 784

Vegetables Braken 1.96 100 87.1 87.1 048
Fishes Mackerel  2.18 100 734 734 032

100 7926 788 ND 100 8232 823
100 6783 676 ND 100 6874 68.7

ND : Not detected
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Table 2. Sulfur dioxide contents in various foods determined by optimized Monier-Williams, modified Rankine and Acid

Distillation/Ion Chromatography methods (Unit: ppm)
optimized Monier-Williams . . Acid Distillation/lon
Sample method modified Rankine method Chromatography
Mean+SD Ranges Mean+SD Ranges Mean £+ SD Ranges
Cereals Rice 1.02+£090" ND?~2.16 0.42+0.56 ND~1.08 ND -
Barley 2.021+0.96 ND-~3.10 0.56+0.92 ND-2.82 ND -
Fruits Apple 1.07+1.04 ND-~2.52 029+0.17 ND-~0.51 0.4910.03 0.43~0.57
Pear 1.88t1.64 ND~3.94 0.26+0.13 ND-~0.37 ND -
Citrus fruit 3.50+3.85 ND-~8.98 0371024 ND-~0.64 ND -
Grape 129+ 1.24 ND~2.92 0.3110.15 ND-~0.49 ND -
Vegetables Braken 2.50+1.00 1.26~3.67 0.251+0.05 0.13~0.33 ND -
Platicodon 153741096 2.58~32.95 2451270 0.39~741 ND -
Green onion 11.50+4.87 6.44~19.54 2.87+3.28 0.36~8.26 5.7410.04 5.07~6.14
Onion 10.60+4.73 3.46~1536 0.75+0.26 0.48~1.28 5.37+0.05 5.17~5.54
Cabbage 11.21+3.31 6.68~17.63 1.41+1.29 0.50~3.76 9.8210.14 9.57~10.43
Carrot 3.36+1.79 0.73~5.12 1.43+1.68 0.25~4.33 ND -
Lotus root 530+1.98 2.53~7.98 2.50+3.01 0.16~6.97 ND -
Garlic 43.87+£12.33 2442~-5333 6.141+190 4.03~921 1543+0.08 13.08~17.08
Potato 525+£1.04 3.99~6.99 0.47+0.35 0.12~1.12 2.14+0.03 2.02~248
Green peper 3.35+2.05 1.11~6.54 0.19+£0.04 0.14~0.25 ND -
Fishes Mackerel 4491154 2.65~6.89 1.18+0.90 ND~3.31 ND -
Common squid 2351027 21.95~2.76 0.62+0.28 0.40~1.18 ND -
Pacific 3.08+0.23 4.72~6.03 1.13+0.61 0.33~1.97 ND -
Yellow croaker 4951043 437~5.59 0.70+0.13 0.52~0.87 ND -

YValues are meantSD (n=9)
OND : Not detected
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Fig. 1. IC chromatograms of standard soin.(Sppm).
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Fig. 2. IC chromatogram of sample soln.(cabbage).
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Table 3. Compare of sulfur dioxide contents in foods
determined by modified Rankine method in Korea with

Japan (Unit: ppm)
Sample Korea Japan
Cereals  Rice 0421056 0.07£0.07

Barley 0561092 0.24+0.09
Fruits Apple 029+0.17 ND?
Pear 026£0.13 -
Citrus fruit 0.37+0.24 ND
Grape 031£0.15 0.08 £0.07
Vegetables Braken 0.25+0.05 -
Platicodon 2451270 -
Green Onion 2.87+3.28 3651253
Onion 0751026 245711774
Cabbage 141£1.29 ND
Carrot 14311.68 0.08+0.05
Lotus root 2.50£3.01 0.21+0.10
Garlic 6.141+1.90 7.77%7.56
Potato 0471035 -
Green peper 0.1910.04 ND
Fishes Mackerel 1.18+0.90 ND
Common squid  0.62+0.28 0.23+0.07
Pacific 1.13+0.61 ND
Yellow croaker ~ 0.7010.13 -

YValues are mean+SD (n=9)
ND : Not detected
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