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Abstract

The antioxidant potentials of ten kinds of medicinal plants used as natural dyeing agents were tested. Among the
plant extracts and floral waters that were examined in this study, the antioxidant activities of the DPPH and ABTS
radical scavengers increased with increasing amounts of the extracts. The hot-water extracts from Aphis chinensis,
Caesalpinia sappan L., Rumex crispus L., and Areca catechu effectively inhibited the DPPH and ABTS radicals
at concentration below 0.1 mg/mL. The floral water obtained through steam distillation from Areca catechu, Rubia
akane Nakai, Coptis chinensis, and Phellodendron amurense showed relatively valid antioxidant activities. In particular,
the natural colorants extracted from Rumex crispus L., Areca catechu, and Aphis chinensis effectively suppressed
the photogenerated singlet oxygen induced by a photosensitizer in in-vitro assay systems. The concentrations (ICs)
of the hot-water Aphis chinensis extract required to exert a 50% reduction effect on DPPH, ABTS, and singlet
oxygen were found to be 8.5, 8.0, and 210 nug/mL, respectively. The study results suggest that extracts derived
from naturally occurring colorants as well as floral waters could be used as natural antioxidants in the food and

health-care industries.
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HE% ofo] 9o 22 WMo R 765 nmolA FFEE
B7tste] 2 st

Table 1. Plants and their parts that were used in this study

Sample

Scientific name Common name Part used
Caesalpinia sappan L. Sappan wood Heart wood
Rumex crispus L. Rumex crispus Whole
Aphis chinensis Gall nut Whole
Coptis chinensis Coptis Root
Phellodendron amurense Amur cork Bark
Rubia akane Nakai Madder Root
Areca catechu Betel palm Fruit
Lithospernum carolinense Hairy Puccoon Root
Curcurma longa Radix Curcumin Root
CGardenia jasminoides var. grandiflora Gardenia Fruit

DPPH radical &H&d &3
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900 Lo} A& 100 uLE 33 & 583 WAl &
3 =A(UV-1800, Shimadzu)E AH-8-3He] 517 nmel| A
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Table 2. Extraction yields and total phenolic contents of the
hot-water extracts

Sample Yield TPC
(%) (mg GA/mg ext)

Caesalpinia sappan L. 8.82 0.182
Rumex crispus L. 422 0.036
Aphis chinensis 46.52 0.302
Coptis chinensis 20.1 0.026
Phellodendron anurense 21.86 0015
Rubia akane Nakai 92 0.016
Areca catechu 7.58 0.061
Lithospernum carolinense 44.58 0.003
Curcuma longa Radix 11.34 0.002
Gardenia jasminoides var. grandiflora 29.72 0.002
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Fig. 1. Antioxidant activities of the hot-water extract (dark-gray
bars) and floral water (open bars) of various plant-derived pigments.

DPPH in methanol was incubated with 0.1 mg/mL extracts and 0.1 mL/mL floral water
at 25°C for 10 min, and the absorbance measured at 517 nm. The data are expressed
as the mean+SD of the triplicate experiments (AA, ascorbic acid; A, Caesalpinia sappan
L.; B, Rumex crispus L.; C, Aplius chinensis, D, Coptis chinensis, E, Phellodendron
anurense, ¥, Rubia akane Nakar, G, Areca catechu, H, Lithospermum carolinense, 1,
Curcunn longa Radlx, 1, Gardemia jasminoides var. grandiflora).
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ABTS®} potassium persulfate S $F4o] W] 8HH ABTS
gt Zo] ARE =Y 552 itelddl o) ABTS 2
o] Aol gr]Zd 52 Al A FAo] Gdr)
o]} o] ABTS ]z EAk-g-2 oln] AgH e
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2 AL HETHIS).

=

il

100 -

BO

E F G

Fig. 2. Antioxidant activities of the hot-water extract (dark-gray
bars) and floral water (open bars) of various plant-derived pigment.

The ABTS radical scavenging capacity of 0.1 mg/mL extracts and 0.1 mL/mL floral
water were measured at 25°C for 5 min, and the absorbance was measured at 734
nm. The data are expressed as the mean+SD of the triplicate experiments. (AA, ascorbic
acid; A, Caesalpinia sappan L.; B, Rumex crispus L.; C, Aphis chinensis, D, Coptis
chinensis, E, Phellodendron anuirense, ¥, Rubia akane Nakar, G, Areca catechu;, H,
Lithospernum carolinense, 1, Curcuna longa Radix, ), Gardenia jasminoides var.
grandiflora).
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Fig. 3. Singlet oxygen quenching capacity of the hot-water extracts
of various plant-derived pigments.

The data are expressed as the meantSD of the triplicate experiments. (AA, ascorbic
acid; A, Caesalpinia sappan L.; B, Rumex crispus L.; C, Aphis chinensis, D, Coptis
chinensis, E, Phellodendron anuirense, F, Rubia akane Nakai. G, Areca catechu, H,
Lithospernum carolinense, 1, Curcuna longa Radix, ), Gardenia jasminoides var.
grandiflora).

Table 3. Antioxidant activities of the plant-derived pigments

Singlet
oxygen ICsp

19.19207% 318983 120/-
6443106 85.1/314.15  190)-
852728 806192 210
356.9/151.1 2134739 620
677.6/1917 405.8/98.1  340)-
14921451 149.8/854 1420
7801389 1366643  210)-
Lithospernum carolinense 7032/2782 744.1/509.3  15%0)-
Curcuma longa Radix 3400/189.3  1600/1462  3570-
Gardenia jasminoides var. grandiflora 21002694 22002729 580)-

UICsy value of hot water extracts (ug/mL).
2ICs value of floral water (ulymL).

Sample DPPH IC5() ABTS+ ICS[)

Caesalpinia sappan L.
Rumex crispus L.

Aphis chinensis

Coptis chinensis
Phellodendron anurense
Rubia akane Nakai

Areca catechu
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DPPH Uzt &7 A4S Y& IC50 2 0.0085~3.5
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