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Antioxidant Activities of the Extracts of Herbs Used for Gamhongro-ju
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Abstract

Gamhongro-ju is a Korean traditional alcoholic beverage made from medicinal herbs and spices. In this study,
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polyphenol content and antioxidant activities of gamhongro—ju and the 8 individual herb extracts used to make
the beverage were determined. Cinnamon, saposhnikovia root, clove, ginger, violet-root cromwell, licorice, citrus
peel and logan (2.5 g each) were extracted with 1000 mL of 45% and 60% purified ethanol (PE), and 45%
traditionally distilled ethanol (TDE). The individual herb (20 g each) was extracted with 1000 mL of 60% PE.
Polyphenol content, DPPH and ABTS radical scavenging activities of the extracts were measured. In the
combined herb extracts, polyphenols were significantly higher in the 45% and 60% PE extracted for 90 days
than those for 30 days. In the 8 individual herb extracts, the clove extract had the highest polyphenol content
(2421 ~2446 mg/L). ABTS ICs values of the combined herb extracts were lower in the 60% PE and 45% TDE
extracted for 90 days than those for 30 days. In the 8 individual herb extracts, the clove and cinnamon had
the lowest ABTS and DPPH ICsy values. In the individual extracts, ginger had the lowest polyphenol content;

however, it was the third in the antioxidant activity.
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omum cassia), W& (Saposhnikovia divaricata Schiskin),
72(Glyeyrrhiza uralensis Fischer), 3)(Citrus reticulata),
L-ot8-(Dimocarpus logan Lour)2 7% A7 (Seoul, Korea),
A8 Eugenia aromaticum)® A} z(Lithospermum eryth—
rorhizon)& & A A 2G4 AHSeoul, Korea), A7 (Zingiber
officinale Roscoe) 73 v}l (Seoul, Korea)oll Al -4 3+
o} o] AREEL ALE37] ol 4°Coll A WA BASIATH
A A 52 (Purified ethanol: PE)-2 95% ol &8 (Pretanol A;
Duksan Pure Chemical Co. Ltd.,, Ansan, Korea)2 %34
22 A3l Axz3A Y. AN FF579 (Traditionally
distilled ethanol: TDE)& 25 982 AR&ate] LEA|A
g5 e & & SHRVE SHFS AS ()32 (cheon,
Korea)ol| A A& 1ko} A&}t
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A, E, A AL, Az, 74z, 1y, &5 7447
25 g? £33t &3-& & 60% 9} 45% 2] PES} 45% 9]
TDE 1000 mLol| 4 9023t 2ol 4 &kt =3 60%
o] PE 1000 mL% 87}4] kA4S 747} 20 g& e o] 90
7t oA AE3AT o] IASAES 0Y HEL=E A
3l Whatman No. 1 o] X](Whatman International Ltd.,
Maidstone, England) & o #}sle] 24 A|g & AL&3}4 )
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= Zco|dlz szt
% ZY9 s =S Singleton S6)0] /L3 HHHS AL

stATh 3= S48 cellel 100 pLe] 2 N Folin-Ciocalteu
Al 2F(Sigma Chemical Co., St. Louis, MO, USA), 1.58 mL2]
FTHF AE 20 uLE ¥ F 40] 3% F<t vESAIATE 300
Lo BHHIEF &8-S 7138te] 40°Cell A 3083 BHSAIH T
F3433 = Al (Beckman DU® 530, Beckman Coulter Inc., Brea,
CA, USA)Z 765 nmolq A 259 FFES 43
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ABTS radical scavenging activity =&

7 mM9] 2,2’ -azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) diammounium salt(ABTS; Sigma Chemical Co.)& &
Faol &A1 A e &9 10 mLol| 245 mM #H3H24F
|9 10 mLE ATh 30°C] aolA] 18A17F T3 x| g
=, A&2(95%, Samchun Pure Chemical Co. Ltd., Seoul,
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0057} H| =& vt o] &9 36 mLe} 7St T3 o'k
AE FEHE JEEE A &9 04 mLE 1%
3, AlA 734 nmoll A FFFEAE AHESIY FEE
Z7G8HATHT). 59 A& o83t 7 AR T H
free radical scavenging activity =4S ¥ F, 50%2]
ABTS free radical scavenging activity(ABTS ICs)S e}
We S TR E3).
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DPPH radical scavenging activity =&

Brand-Williams 5 (7)9] 3ol et 553 A 55 7
Z}t o) &k-&(Samchun Pure Chemical Co., Ltd.)Z 3] 13}
ICy 3= UEHd & e 5=/ TIHEE 55 HE Ax
stk o 7] 2,2’ -diphenyl-2-picrylhydrazyl(Sigma Che-
mical Co.)& " &€& (Samchun Pure Chemical Co., Ltd.)l
=] 0.1 mM DPPH €95 A|Z3t3th ©] DPPH &4 2

S 013 AE 1 mLe 41 H 30 B3 g9 daelA
HE#As A 517 nmol A EFFTAE At FFEE
ZA3 AT T3] A& o] &3t 7 A5 F& ¥ free
radical scavenging activity 345 28 ¥, 50%<] DPPH
free radical scavenging activity(DPPH ICs)S YEl = 3
< Tatth
Free radical scavenging activity (%)

AE 73719 FEE-AE J7He] 3%

- REREE P <100

SHAz|

EAAEl= SPSS program(version 12.0 SPSS, Chicago,
IL, USA)<S ©]&3}¢] one-way ANOVA test(p<0.05)= 4
Attt AE713te g 24 35S 719 79442 Dun-
can’s multiple range test(p<0.05)Z 7334tk
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Fig. 1. Phenolic compound contents in ethanol extracts of 8
herbs combined. PE: purified ethanol, TDE: traditionally distilled
ethanol. Bars represent means +SE (n=3). Different small letters
represent significant differences among different extracting
times of the same ethanol concentrations of the initial extracting
solution (p<0.05; one-way ANOVA and Duncan’s multiple
range test).



3000 +

O30 days @60 days m90 days

2500 -

2000 -

1500 -

Phenolic compounds
(Gallic acid equivalent, mg/L)

1000 -

5004 ©

ﬁi D,E
0.

A B

C

D E F G H

Fig. 2. Phenolic compound contents in ethanol extracts of
individual herbs. A: cinnamon, B: saposhnikovia root, C: clove,
D: ginger, E: violet-root cromwell, F: licorice, G: citrus peel, H:
logan. Bars represent means+SE (n=3). Different capital letters
represent significant differences among different herbs of the
initial extracting solution at the same extracting time and ethanol
concentration (p<0.05; one-way ANOVA and Duncan’s multiple
range test).
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Fig. 3. IC5p values of ABTS radical scavenging activities in
ethanol extracts of 8 herbs combined. PE: purified ethanol,
TDE: traditionally distilled ethanol. Bars represent means = SE
(n=3). Different small letters represent significant differences
among different extracting times of the same ethanol concen—
trations of the initial extracting solution (p<0.05; one-way
ANOVA and Duncan’s multiple range test).
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Fig. 4. IC5 values of DPPH radical scavenging activities in
ethanol extracts of 8 herbs combined together. PE: purified
ethanol, TDE: traditionally distilled ethanol. Bars represent means
+SE (n=3).
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Fig. 5. IC50 values of ABTS radical scavenging activities in
ethanol extracts of individual herbs. A: cinnamon, B: saposh-
nikovia root, C: clove, D: ginger, E: violet-root cromwell, F: licorice,
G: citrus peel, H: logan. Bars represent means +SE (n=3). Dif-
ferent capital letters represent significant differences among
different herbs of the initial extracting solution at the same
extracting time and ethanol concentration (p<0.05; one-way
ANOVA and Duncan'’s multiple range test). Different small letters
represent significant differences among different extracting
times of the same ethanol concentration and herb of the initial
extracting solution (p<0.05; one-way ANOVA and Duncan’s
multiple range test).
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Fig. 6. IC59 values of DPPH radical scavenging activities in
ethanol extracts of individual herbs. A: cinnamon, B: saposh-
nikovia root, C: clove, D: ginger, E: violet-root cromwell, F:
licorice, G: citrus peel, H: logan. Bars represent means +SE (n
=3). Different capital letters represent significant differences
among different herbs of the initial extracting solution at the
same extracting time and ethanol concentration (p<0.05; one—
way ANOVA and Duncan’s multiple range test). Different small
letters represent significant differences among different extracting
times of the same ethanol concentration and herb of the initial
extracting solution (p<0.05; one-way ANOVA and Duncan’s
multiple range test).
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