ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J. Food Preserv.

9.3(3}, 387-392 %2016&
http://dx.doi.org/10.11002/kjfp.2016.23.3.387

9 LEPIRMEHYLEUY

The Korean Society of Food Preservation

Antioxidant properties of brownish natural dyeing agents from
medicinal plant

Yeon-Soon Kiml, O-Jun Kwonz, Hwa-Jin Suhl, Shin Park'*

' Division of Life and Environment, Dacgu University, Gyeongsan 38433, Korea
* Evaluation team, Gyeongbuk Institute for regional program evaluation, Gyeongsan 38891, Korea

L Hoima &

shats £

Az Ao’ A5’ s

‘HSX|GA "t HotE

Abstract

The antioxidant activities of brownish natural dyeing agents, extracted from seven kinds of plants, were tested.
Total polyphenol content, DPPH and ABTS radical scavenging activities, and singlet oxygen quenching effect were
determined for hot water extracts and floral waters of plants. DPPH and ABTS radical scavenging activites increased
with increasing amounts of the extracts from Uncaria gambir R. and Terminalia chebula R. displayed remarkable
scavenging effects at concentrations below 0.1 mg/mL, in comparison with the positive control, ascorbic acid. However,
antioxidant effects of the floral water, obtained from steam distillation of tested plants, were inefficient at concentration
below 0.2 mg/mL. In particular, the natural dyeing agent effectively suppressed singlet oxygen induced by
photosensitizer in in vitro assay systems. The concentrations (ICso) required to exert 50% of singlet oxygen were
120 and 190 pg/mL for hot water extracts from Uncaria gambir R. and Phellinus linteus, respectively. Among
all the tested samples, the Uncaria gambir R. and Phellinus linteus extracts contained higher amount of total phenolic
contents. The results suggest that naturally occurring dyeing agents are beneficial as natural antioxidants, encouraging

further extensive studies.
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Table 1. Plants and their parts used in this study

Sample

Scientific name Common name bart used
Eclipta prostrata L. False daisy Whole
Phellinus linteus Phellinus linteus  4%¥4 Whole
Uncaria gambir Roxburgh Catechu opA ek Leaf
Terminalia chebula Retzius Myrovalan 712 Fruit
Ulmus macrocarpa Hance Ulmaceae 93 Root Peel
Rheumn officinale Baillon Rhubarb o3 Root
Prerocarpus santalinus L. Roter Sandelbaum AP} Heartwood
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Table 2. Extraction yields and total phenolic contents of water
extracts

Sample Yield (%)  TPC (mg GA/mg ext)
Eclipta prostrata L. 19 0.015+0.001
Phellinus linteus 6 0.0360.002
Uncaria gambir Roxburgh 64 0.1420.011
Terminalia chebula Retzius 52 0.120£0.009
Ulmus macrocarpa Hance 16 0.051£0.002
Rheum officinale Baillon 44 0.044£0.003
Prerocarpus santalinus L. 3 0.117£0.006
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Fig. 1. DPPH radical scavenging activity of water extract (dark
gray bars) and floral water (open bars) of brownish natural
pigment.
The data are expressed as meantSD of triplicate experiments.
AA, ascorbic acid; 4 Eclipta prostrata L.; B, Phellinus linteus; C, Uncaria gambir

Roxburgh, D, Terminalia chebula Retzius, E, Ulmus macrocarpa Hance, ¥, Rheum
officinale Baillon, G, Pterocarpus santalinus L.
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Fig. 2. The ABTS cation radical scavenging activity of water extract
(dark gray bars) and floral water (open bars) of brownish natural
pigment.

The data are expressed as meantSD of triplicate experiments.

AA, ascorbic acid; A, Eclipta prostrata L.; B, Phellinus linteus, C, Uncaria gambir

Roxburghy D, Terminalia chebula Retzius, E, Ulmus macrocarpa Hance, ¥, Rheum
officinale Baillom, G, Pterocarpus santalinus L.
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Table 3. Antioxidant activities of plant-derived pigments
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Fig. 3. Singlet oxygen quenching capacity of water extract of
various brownish natural dyeing agents.

10; scavenging activity(%)

The data are expressed as meantSD of triplicate experiments.

AA, ascorbic acid; A Eclipta prostrata L., B, Phellinus linteus, C, Uncaria gambir
Roxburgly D, Terminalia chebula Retzius, E, Ulnus macrocarpa Hance, ¥, Rheum
officinale Baillon, G, Pterocarpus santalinus L.

Sample DPPH (ICso)

ABTS (ICs0) Singlet oxygen (ICso)

2394£12.6" | 245842127
91.9+45 | 29774169
24223 | 27424214
1047463 | 289.4+263
1232459 | 272.4436.1
91.1+84 / 3003£182
124£18 | 2764184

Eclipta prostrata L.
Phellinus linteus

Uncaria gambir Roxburgh
Terminalia chebula Retzius
Ulnus macrocarpa  Hance
Rheum officinale Baillon

Prerocarpus santalinus L.

2652116 [ 1549132
114.9£10.8 / 474.3136.2
213115 / 322.0428.1
115.427.8  249.0118.6
54292276 { 397.1£332
513436 / 223.6+20.1
16.2£2.0 / 263.1£18.9

320+22.8 | >2000
190165 | >2000
120114 | >2000
620+45.6 | >2000
340+30.8 | >2000
1420£72.8 | 2000
210£14.1 / >2000

IC50 value of water extracts (ug/mL).
2ICs value of floral water (uLjmL).
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