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Abstract

With the aim of using Bokbunja byproducts as natural pigments, characteristics of extracts were investigated after
application of different extraction conditions. Total optical density (TOD) of pigment extracts was greatest (9.51
units) when 80% (v/v) ethanol was used as solvent. The polyphenol content was greatest when 40% (v/v) ethanol
was used and tended to decrease with higher concentrations of ethanol. The TOD values were increased when
citric or lactic acid was added to extracting solvents. Polyphenols were effectively extracted by solvent containing
ascorbic acid. As the level of byproducts increased with different extraction procedures, TOD and polyphenol content
of byproducts tended to decrease. More than 90% of anthocyanin pigments and polyphenols could be obtained

using two extractions with 40% (v/v) ethanol.
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Table 1. Total optical density(TOD) and polyphenol contents for
extracts from Bokbunja byproduct as affected by solvent condition

EtOH concentration TOD" Polyphenol
(%) (unif) (mg%)
0 2570217 7874 +5.16
10 3074027 96.98 +9.28
20 410019 12532 12.94
30 511035 155.83 £ 10.05
40 7.53+029 20545 +22.59
60 839 £ 0.40 195.86 + 19.82
80 9.51+0.33 190.71 £ 13.53
95 7.69+ 024 133.60 £9.10

"TOD was assayed for anthocyanin extraction and it was described in materials and
methods.
"Mean £ SD.
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Table 2. Total optical density(TOD) and polyphenol contents for
extracts from Bokbunja byproduct as affected by acid addition
condition

. . TOD?
Solvent Kinds of Acid” (unit) Polyphenol (mg%)
- 2.57+021° 78.74 £5.16
Ascorbic acid 3251017 141.46 + 13.02
Water Acetic acid 333+022 67.81 £9.14
Citric acid 440 £0.39 73.307.22
Lactic acid 442 £0.15 68.46 = 5.67
- 7.53+0.29 205.45 £22.59
Ascorbic acid 10.60 £ 0.32 294.03 +25.30
40% Bihanol ) e acid 11424027 203,80 + 16.48
solution
Citric acid 16.53 £0.35 199.70 + 17.26
Lactic acid 16.65 £ 0.43 189.32 £2091

DAdded 0.1% (W/v) of each acid to solvent.

'TOD was assayed for anthocyanin extraction and it was described in materials and
methods.

IMean + SD.
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Table 3. Hunter’s color value for extracts from Bokbunja byproduct
as affected by acid addition condition

Hunter’s color value

Solvent Kinds of acid”

L a b
2793£090° 5687+ 263 18.94%086
Ascorbic acid 2975125 59114270 19.84 £1.65
Water  Acetic acid 30,03 + 1.88 5938153 2050201
Citric acid 2864+ 1.07 5906380 1974 174
Lactic acid 28.61+2.19 5921+235 1984+124
812172 471324275 12574123
sy Aworbicacd 1989146 5064232 1302078
Ethanol  Acetic acid 2017£1.09  5136:284 1397081
OWHON ic acid 18524098 48405162 12904189
Lactic acid 18.03 £1.55 4127+185 1256135
VAdded 0.1% (W/v) of each acid to solvent.
“Mean + SD.
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Table 4. Total optical density(TOD) and polyphenol contents for
extracts from Bokbunja byproduct as affected by mixing ratio of
byproduct

Mixing ratio 1
of byproduct FfOD)
(%) byproduct(g) byproduct(g)

5 133 00266 4744 0.9478
10 257 00257 7874 0.7874
20 265 0012 7870 0.3935
30 293 00098 80.96 0.2698
5 186 00372 4864 0.9728
0.1% 10 440 00440 7330 0.7330
ilgl(f 20 497 0049 7848 0.3924
30 524 00175 96.52 0.3217
5 242 00484 10838 21676
10 753 00753 20545 20545

20 1454 00727 308.19 1.5409

Acid

TOD Polyphenol
Solvent g " Polyphenol "
addition

(mg%)

E

Water

40% 30 1810 00603 35829 11943
Ethanol
0.1% 10 1653 0.1653 199.70 1.9970
citric

acid 20 19.64  0.0982 208.47 1.4923
30 2683 0.08%4 386.23 1.2874

"TOD was assayed for anthocyanin extraction and it was described in materials and
methods.
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Table 5. Extraction efficacy for pigment of extracts from Bokbunja
byproduct as affected by extraction times

BB A0 FEE

Extraction times

Solvent  Acid addition

Ist 2nd 3rd Total
- 2577497  059(172) 027(7.9) 343(100)
Water 01% citi
: ::ciflmc 440656) 1.46(218) 0.85(126) 6.71(100)
40% - 753880)  0.789.1) 025(2.9) 8.56(100)
Ethanol s
solution O'I?Cifim 1653(84.0) 251(12.8) 0.63(32) 19.67(100)

TOD(unit) was assayed for anthocyanin extraction and it was described in materials
and methods.
PExtraction efficacy percentage(%)
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Table 6. Extraction efficacy for polyphenol of extracts from
Bokbunja byproduct as affected by extraction times

S Acid Extraction times
olvent  4dition
Ist 2nd 3rd Total
- 78.74%662)° 2534(21.3) 14.78(12.5) 118.86(100)
Water ..
0-1Z’c§m° T330655)  25220226) 1332(118) 111.84(100)
0 - 20545808) 3100(122) 17.76(7.0) 254.21(100)
Ethanol ..
solution 0-1Z’c§m° 19970822) 29.78(123) 1337(55) 242.85(100)

Polyphenol compounds(mg%).
PExtraction efficacy percentage(%).
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