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Determination of Sulfate Residues in
Disposable Chopsticks by Spectrophotometer
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Abstract: In appropriate acid condition, we use UV-Vis spectrophotometer to study the contents of
standard sulfate ion at 420 nm. Compare the simpler method (without any suspension reagent) and
traditional method (add suspension reagent), there is no apparent difference when sulfate ion
between 0~4000 pg/g .Its inference is very excellent. There is no interference at 0.020~0.60 N
HCl (R*= 0.998). The results present good precision and accuracy. This method is simpler and no
pollution to environment.

Taiwanese use over 30 billion pairs of disposable chopsticks every year. Sulfate in commercial
uses are primarily in fertilizers, but it is also widely used in disposable chopsticks, gunpowder,
insecticides and fungicides. Sulfate residues of disposable chopsticks are an important public health
issue. The health effect observed following sulfate ingestion are laxative action, diarrhea and
enterogastritis. In this study, we detect 20 commercial brands, and two types of disposable
chopsticks (single pair and coupled sets). The distribution of sulfate residues are 830-5873 ng/g,
694-2058 ng/g for single pair, coupled sets, respective.
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Fo 1 S5 Iﬁ?ﬁ@ﬁﬁ%ﬁﬁ% (mean + SD) % pH i

Brand S5 R Sk Sulfate concentration

pH i (ng/g) (N=3)
No.Al 4.93 830.9+ 19,1
No.A2 5.34 1467.3+ 52.8
No.A3 452 2058.2+ 84.4
No.A4 3.62 8309+ 19.1
No.A5 4.19 1603.6 £ 52.9
No.A6 3.78 1149.1+ 48.3
No.A7 5.48 9218+ 35.9
No.A8 4.72 19218+ 71.0
No.A9 4.29 6945+ 18.1
No.A10 3.89 830.9+ 28.2
No.A11 4.42 14218+ 41.2
No.A12 5.33 830.9+ 29.9
No.A13 5.06 830.9+ 26.6
No.Al4 5.02 1558.2+ 35.8
No.A15 4.27 740.0x 24.4
No.A16 5.06 11945+ 37.0
No.Al17 481 1921.8+ 86.5
No.A18 3.94 11945+ 27.5
No.A19 5.03 1649.1+ 42.8
No.A20 5.04 921.8+ 18.4
Range 3.62-5.48 694.5-2058.2
Mean 4.64 1228.6

S.D. 0.56 200.4
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* 2 J1E ek E&T‘MJ’{E% (mean + SD) * pH fifi

Brand H4 5F5m Sulfate concentration

pH & (ng/g) (N=3)
No.B1 5.09 2692.1+ 80.7
No.B2 4.31 24194+ 36.3
No.B3 4.66 2692.1+ 86.1
No.B4 5.08 35103+ 112.3
No.B5 4.03 5873.9+ 199.7
No.B6 4.48 27224+ 122.5
No.B7 4.66 25103+ 72.8
No.B8 4.81 2661.8+ 101.1
No.B9 5.04 9824+ 24.6
No.B10 4.35 1209.7+ 41.1
No.B11 3.94 2588.5+ 95.8
No.B12 4.40 1179.4 + 46.0
No.B13 521 1012.7+ 27.3
No.B14 4.70 8309+ 34.1
No.B15 4.40 10885+ 29.4
No.B16 4.55 14824+ 53.4
No.B17 3.91 1967.3+ 62.9
No.B18 4.63 1830.9+ 58.6
No.B19 4.57 1270.3+ 48.3
No.B20 4.73 1694.5 £ 55.9
Range 3.91-5.09 830.9-5873.9
Mean 4.58 2111.0

S.D. 0.37 361.0
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Brand B 3V G R
(H1E f0) Sulfate concentration Sulfate concentration
(ng/g) (N=3) (ng/g) (N=3)
No.B1 26418+ 54.8 2692.1+ 80.7
No.B5 5965.6 + 137.1 58739+ 199.7
No.B10 1189.7+ 27.4 1209.7 £ 41.1
No.B15 1079.6 £ 22.7 10885+ 29.4
No.B20 1719.8+ 42.9 1694.5 + 55.9
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