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Received_November 17, 2020 Abstract In this study, the validity of extracts from food waste as biocatalyst for
Revised November 26, 2020 indigo reduction was examined. Dried food wastes such as apple peel and corn waste
Accepted November 27, 2020 were water-extracted and freeze-dried. The reducing power of extracts for indigo was

evaluated by the oxidation-reduction potential(ORP) measurement of reduction bath and
color strength(K/S value) of the fabrics dyed in the indigo reduction bath. Total sugar
contents of the apple peel and corn waste extracts were 60.56% and 62.36%,
respectively. Antioxidant activity was 64.78% for the extract of apple peel and 7.96%
for the extract of corn waste. Indigo reduction took place quickly with both extracts,
and maximum color strength was obtained up to 1591 and 12.11 within 1~3 days,
respectively. The oxidation-reduction potential of reduction bath was stabilized in the
range of -500~-620 mV according to the kinds of food waste and the extract
concentration. At higher concentration of the extracts, reduction power was maintained
for longer time and stronger color strength was obtained. Compared to sodium
dithionite, the reducing power of the studied extracts was lower, but the reduction
stability was superior to it. The studied extracts were effective biocatalyst as

Textile Coloration and Finishing biodegradable and safe alternatives to sodium dithionite for indigo reduction.
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Density Weight Thickness
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Table 2. Total sugar content and antioxidant capacity of food
waste extracts

Apple peel Corn waste
Total sugar content (%) 60.56 62.36
DPPH radical scavenging
64.78 7.96

activity (%)
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Figure 1. Oxidation-reduction potential change depending on
the apple peel extract concentration.
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Figure 2. K/S value change depending on the apple peel
extract concentration.
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Figure 3. Oxidation-reduction potential change depending on
the concentration of corn waste extract.
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Figure 4. K/S value change depending on the
extract concentration.
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Table 3. Summary of Indigo reduction using food waste extracts

Extract
conc.(%) 0.1 0.5 1.0 20 30
Reducti D ORP K/S D ORP K/S D ORP K/S D. ORP K/S D ORP K/S
eduction ay ay ay ay ay
(mvV) (mV) (mV) (mv) (mV)
Apple peel extract
Start 1 -550 5.96 1 -570 993 1 -570 7.85 1 -580 839 1 -590 846
Peak 1 -550 5.96 1 -570 993 2 -600 14.64 2 -550 15.91 3 -620 14.31
End 2 90 O 3 -530 171 6 -400 244 13 -420 1.66 15 -560 2.75
Corn waste extract
Start 1 -190 0 1 -610 682 1 -570 877 1 -580 1211 1 -550 10.84
Peak 1 -190 0 1 -610 6.82 1 -570 877 1 -580 12.11 1 -550 10.84
End 1 -190 O 2 220 O 3  -510 140 4 570 264 7 -330 1.83

SFEHMIIISI5(R] X 304 X 45



HE H7|E2S o8¢t Hgd 4= =1t QA 20 & 197

25.00
2000 -
1500

K/s 10,00 -

500 A

0.00 . . . . .
0 2 4 & 8 10 12
Elapsed time(day)

—¢#—synthetic reductant  —s=—apple peel extracts

Figure 5. Comparison of reducing power between apple peel
extract and synthetic reductant.
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