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Antioxidative Activity of Extract from Bangah Herb

Ok Hwa Jhee and Cha-Bum Yang
Department of Food and Nutrition, Hanyang University

Abstract

Bangah, one of the herbs grown in Korea, was investigated for its antioxidant activity. The ether extracts of
bangah herb was separated into neutral, phenolic, acidic and basic fractions and further separated into sub-
fractions. Antioxidative activities were measured by hydrogen donating activity (HDA), peroxide value (POV),
thiobarbituric acid (TBA) value and inhibition activity against lipid peroxidation of rat liver microsomes. The
subfraction components were identified by GC/MS and NMR. Phenolic fraction, though being very small in
quantity, showed higher antioxidant activity at all assay system by hydrogen donating activity, POV, TBA
value and inhibition activity against lipid peroxidation of rat liver microsomes. Five subfractions (P-1, P-2, P-
3, P-4 and P-5) were fractionated from phenolic fraction of bangah herbs, and subfraction P-2 among them
showed strong antioxidant activity on a level with BHT or gallic acid at each assay system. Four compounds
(peak 1, peak II, peak IIl and peak IV) were isolated by gas chromatogram of TMS derivatives of subfraction
P-2 and these compounds were confirmed to be phenolic substance having -OH and COOH group. Three sub-
fractions (N-1, N-2 and N-3) were fractionated from neutral fraction of bangah herbs, and subfraction N-2
among them showed highest antioxidant activity and inhibition activity against lipid peroxidation of rat liver
microsomes. Subfraction N-2 was identified to be estragole by H-NMR spectroscopy.

Key words: bangah (Agastache rugosa O. Kuntze), antioxidative activity, HDA, POV, TBA value

M B
W7k Jde) A}25]e] 2] BHA, BHT 52
FALSEA| o] BhabslE & Hojuput 152 b
S 2 v, d8 5 Al AeMe 1
Ao qfAls o] Hal ghtgtAl 2 of 43}
T P N
o} e Hel apababAe] 400 FAs] 27}
Aol glom] olefdt F7t FAle doRE A
Lwow ol wleknl olslel Aol ALshal
SRS EAbg, SR o, kR,
2555} S8 et Bl 29
sesamol"“, rosemary, sage, ginger, clove, thyme, mace,
cinnamon 9] A8} FAAE F2| phenol A%
S0 o) Sl G4 flavonoid 4 #50] B4}

H

Corresponding author: Cha-Bum Yang, Department of Food
and Nutrition, Hanyang University, 17 Hengdang-dong,
Sungdong-ku, Seoul 133-791, Korea

1157

347} ATk PeiA olon dpeldE pa
e

3
o AL A

g, rosemary %58 So| ™ A
) 5 Qe

vlol(Agastache rugosa O. Kuntzey= E& 3}l 23}
= xR R E) SRR £ A
Z730] felvtete] e dgda 55% d&
39le] ofnl gFAlg A 2] At shgAd o] v}
9low®@ A Gl tiek F-FElo] 9l estragoled} eu-
genol @ eugenol?] isomer 52| phenol A &2 3F4k3}
A7) & ALZ V=], Mat 52 HE A
ol ¥ub-g ZHE #7148 WE &3 FE2ES &
T EE HEA ‘_i_'—l-————.—-ﬂa‘]-oq 52 3
71" 23le] 3abElHE A3l o =3 =
“E}E-‘Jﬂ} “éﬂ‘ii“% uebA %— AgellA s wo}
7] $8tod Whele] etherd2
Hegd 89 °§7l"“ g

2y

24

o‘l Z:

oL
gl

gas

=7

o o n



1158 B2 F2ets]2] A 284 Al 65 (1996)

£ Algel AM-3h dlol(Agastache rugosa  O.
Kuntzey= =12] 2l 57hell4] 19913 9ol =1A
AHete] 25 Axd T A7) =272 LI}
I F-Hste] WA wslwA Al g2 Algsledn)

-

S ether 4 [ 2 24744 33] &3

& &
¥, A
shod

shsdct.

=
i)

o ether3+E£E-& é‘lii’— , 0] ether 5%
2] ool F3lo] Fig. 1od]4] 2} o] 24
3]

B A A HE 2 )y dhog ¥

A

gE Mo 2
Z4 882 oA 2752 7}el 4 Liken and Nick-
erson#A 5 w33l simultaneous steam distillation

and extraction (SDE) A}x]™ || 4] ether® ZZ3}od 7}
A H-S 37 rotatory evaporatorg o] £3}o] foj &
gH3] A, FEIG} o] HEFAHAEL silica gel
column (Kiesel gel 60, 70-230 mesh, 32 mm OD x 28
cmyioll 4] n-hexane/ether (9:1)& elution (Flow rate
0.7-1.0 m//min)A} # ©}A] TLC plate A}oll4] n-hexane/
ether (9:1)Z A 7N&F % N-1, N-2 %) N-30.2 43388}
3l o TLC plateA}2] spotZ ether® F23}o] 34}
3} 3] A g F A}-8-8)e3 )

HEA FELS silica gel columnitollz] toluene/
ethyl acetate/formic acid (25:12:3)%. elution (flow rate
0.7-1.0 m/min)A] 7 ©}A] TLC plate’Fol|4] toluene/
ethyl acetate/formic acid (25:12:3)2 H71%F 3= Folin &
Clocalteu's phenol reagentol]A] HFAE 22 wola
P-1, P-2, P-3, P-4 &} PSR 4R34}

AH4d &8-S TLC plate Abol| 4 toluene/ethyl acetate/
formic acid (5:4:1)& 75 3 A-1, A2 2 A302
48 sget.

BHitst oo FH

Hlo} X152 ether 253 4] & 44 HE,
e B, 94714 8 9 o8 74 FEEY 47
& 4 mg/m/e] =X Z methanole] o] 34A)3) 3+
A & Agdez ALgstadnh

7+ 8§ AlFe] sH4bst 2448 Blois™
o} whol F3lod DPPH (1,1-diphenyl-2-picrylhydrazyl)

5% KKy |- ®oon
¥ s
Ll ¥ RN b ety e 2500

-t

winydrem Pute P

e mby iroae RarSOn
- oilet
b o Moi800
l“h,'

Fig. 1. Flow chart for fractionation of ether extract
from bangah herb
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Table 1. Yield of ether extract and various fractions
from bangah herb

#29)

Fraction Yield (%)
Ether extract 6.88
Neutral fraction 5.80
Phenolic fraction 0.09
Acidic fraction 0.11
Basic fraction 0.15
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Table 2. Antioxidant activities" of ether extracts and
various fractions from bangah herb

Assay system’

Treatment
A B C D
Ether extract + + +++
Neutal fraction + + + 4
Acidic fraction +4+ + + -
Phenolic fraction ++ ++ ++ +++
Basic fraction - + - -

YAntioxidant activity: +++ > 70%, ++ 40~70%, + 10~40%,
+ < 10%, -~ no inhibition

“A: Hydrogen donating activity

B: Inhibition activity against production of peroxides from
linoleic acid

C: Inhibition activity against production of TBA-reactive
substances from linoleic acid

D: Inhibition activity against lipid peroxidation of rat liver
microsomes in non-enzymatic Fe"'/ascorbate system
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Table 3. Antioxidant activities”" of subfractions in
phenolic fraction from bangah herb

Assay system”

Treatment
A B C D
Phenolic fraction ++ ++ ++ +++
Subfraction P-1 ++ ++ ++ +++
p-2 +++ +i+ +4+ +++
P-3 +++ ++ + +++
P-4 + + +++
P-5 + 4+
BHT +++ ++ +++ +++
Caffeic acid ++4+ ++ + 4+
Gallic acid +++ +++ +++ +++
2 Refer to Table 2
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Fig. 2. TLC pattern of subfractions P-1, P-2, P-3, P-4
and P-5 fractionated from phenolic fraction of bangah
herb
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Fig. 3. Gas chromatogram of TMS-derivatives of sub-
fraction P-2 fractionated from phenolic fraction of ban-
gah herb
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Fig. 4. Mass spectrum of peak L, II, IIT and IV
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Fig. 5. TLC patterns of subfractions N-1, N-2 and N-3
in neutral fraction from bangah herb
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Fig. 6. Gas chromatogram of subfraction N-2 in neu-
tral fraction from bangah herb

Table 4. Antioxidant activities" of various subfractions
in neutral fraction from bangah herb

Treatment Activity”
Neutral fraction F++
Essential oil +
Subfraction N-1 +
SDE residue N-2 Fi+
N-3 +

YAntioxidant activity: +++ > 70%, ++ 40~70%, + 10~40%

+ < 10%, - no inhibition
“Inhibition activity against lipid peroxidation of rat liver mi-
crosomes in non-enzymatic Fe'’/ascorbate system
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aromatic protone] &%= ¢lc}. 8 3.204 CH,, 8 3.7
4] OCH,, § 4.9~5.1¢|4] CH=CH,, & 5.2~6.1¢l|4] CH
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Z ZHo A{ZHE] estragole® FAHE sub-

fraction N-2 21 8-2] 317 7} microsome®] 2|4 3}4+3}



1162 P41 2733 A] A 2849 A 63 (1996)

100

80 148
£ 60
2
7 © 117
s 1 121
£ 133

20 4 LL

0 1 N - [

40 GD 120 140 180

Mass / Charge

Fig. 7. Mass spectrum of GC peak # N-2-A com-
ponent

[ OCH,

| 1 Estragole

!“ /[”'
l el ‘f || I

__MH&JH A

(N e (N F RN | e

Fig. 8. H-NMR spectrum of # N-2-A component
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Table 5. Antioxidant activity” of estragole isolated
from essential oil of neutral fraction of bangah herb

Concentration  Inhibition ICs”
level (ug/ml) potency (%) (ug/ml)
Estragole 200 97 20~50
(Subfraction N-2) 50 91
20 2
5
BHT 3
Caffeic acid 40
Gallic acid 68

"nhibition activity against lipid peroxidation of rat liver mi-
crosomes in non-enzymatic Fe™/ascorbate system
“Concentration level required for 50% inhibition against
lipid peroxidation of rat liver microsomes

Table 6. Antioxidant activities” of subfractions in a-
cidic fraction from bangah herb

Assay system”

Treatment

A B C D

Acidic fraction +++ + + -

Subfraction A-1 + + - -

A-2 ++ - . -

A-3 + + ~+ -
BHT +++ ++ +++ +++
Caffeic acid +++ ++ + +++
Gallic acid +++ +++ +++ +++

3. Refer to Table 2

31912 7§ synergestic effectZ AF#l] A 7]7] vl F-o]
7

%
o A7

4
Il
A HEL opA AFHECE EHF ofS 5
A AR "Ae| 73 ~HEAES GOMS ¥
NMREZ 34, 5435t

=4 E8-2 DPPHe 2% &
TBA”} % 317 7} microsome®] Z]’él i}’ﬂi} o] A))
A B 25 A Jepgod, 4 e
7} microsome?] XA A3 oA BAA] EA



P2t R4 SHISHAIY BHTU A shabshg e
212 9= caffeic acidBHrts 7}sledct 438 p2
™S {42 ubEe] GCE #4332 W major
peak A 24l Peak I, II, Il 2 IV 2% TMS m/z 73
& base peakZ 7} 9lo] 470¢] peak BF -OH,
-COOH7 & 7FA 2 Q)& AL 2 &g 4= 9lgir).

F4 HEo 4HE Follv N2oAM 23 AL
vhebyid . 8% N-29] F4EEGCMS @ NMR
2 FAM3 A3 estragole 2 Bl E o).

Estragole®] #5] 7} microsome®] )& 3}4ks} 50%
oA FE+ 20~50 pg/m/E 4] BHTHUub= okslgl o
v} caffeic acid, gallic acid2}= w)53F 2] )43}

4& ehioct.

fad

=
(==

LOKIBRE, LR R L-8 & % 0 FEY:
T-F4 3 A, No. 9, p.42 (1985)

2. BADR. IVEEERR. ZIFE. HH5LE R tHloFE
& BRI Z3EER (1985)

3. KHEHT : Bdn & BRLBH LB
(1987)

4. Budowsky, P.: Recent research on sesamin, sesamolin
and related compounds. J. Am. Oil Chem. Soc., 41, 280
(1964)

5. Aoyama, M., T. Marayama, 1. Niiya and S. Akatsuka :
Antioxidant effects of tocopherols on palm oil by frying
tests. Nippon Shokuhin Kogyo Gakkashi, 34(11), 714
(1987)

6. Sherwin, E. R.: Antioxidants for vegetable oils. J. Am.
Oil Chem. Soc., 53, 430 (1976)

7. EEHSLAT hEEEE D L Al TTREE. (LR L E
¥, 17(12), 775 (1979)

8. Fukuda, Y., Osawa, T. and Namiki, M.: Studies on the
enhancement in antioxidative activity of sesame seed in-
duced by germination. Nippon Shokuhin Koggo Gak-
kaishi, 32(6), 407 (1985)

9. Brik—7Z : HERILOBUR & R,

No. 9, 69 (1985)

KBMRZ T TR0 7 5 R LE. 7-

k4 2 A0, No. 2, 65 (1988)

AT RN o OB ENE & F O F

H. 7-F4 34, No. 2, 75 (1988)

REME T, HUETREL v A0, A-ZDHHE, PR

H. 7-F4 3741, No. 2, 70 (1988)

Chipault, J. R., Mizuno G. R. and Lundberg W. O.:

RaEHES, p39

7P A,
10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

24.

25.

26.

27.

28.

29.

30.

31.

L AA,

1163

The antioxidant properties of spices in foods. Food
Tech.. 10, 209 (1956)

BRETG RSB ERI LIS BF¥E L BRI
{LHE 1224 T. New Food Industry, 11(8), 25 (1969)
B, AT, T EEROMEQ), FEko
EEHEIZ DT B TE 14(2), 57 (1971)

Chang, S. S., Biserka, O. M., Oliver, A. L., Hsieh and
Huang, C. L.: National antioxidants from rosemary and
sage. J. Food Sci., 42(4), 1102 (1977)

Naito, S., Yamaguchi, N. and Yokko. Y.: Antioxidative
activities of vagetables alillum species (studies on na-
tural antioxidant part II). Nippon Shokuhin Kogyo Gak-
kaishi, 28, 291 (1981)

Yamaguchi, N., Kanoo, M. and Kimiko, I: An-
tixoidative activities of horseradish and mustard powder.
Nippon Shokuhin Kogyo Gakkaishi, 31, 114 (1984)
AXE  7YAHTerminalia chebular) 3:%5-2) 34kst &
ol hate]. ZH- el gL A Abshe)=E (1990)
A1, BRI Y 2 ItosiEMEEE 2o fE
T-F 4~ XA, No. 2, 75 (1988)

CEFA AR, A5 DR B A A

A4 (1972)

AeH QAT EEZ. ol A

(1988)

. qh l, oFabw : wlol(Agastache rugosa O. Kuntze)?] 3F

7| AE. g=AEs]A], 23(5), 582 (1991)

24, A8, k2w cwbole] 2 {18 2EE
o] gAbsl gz g getd - (Fakiata), 13, 149
(1995)

ERAT, HEIEME, MEEE - R
(1984)

Fath, R. A. and Forrey, R.: Antioxidant determinations
by use of a stable free radical. J. Agric. Food Chem.,
25, 103 (1977)

Blois, M. S.: Antioxidant determinations by the use of a
stable free radical. Nature, 181(4617), 1199 (1958)
REBMIET, BEFET  MMEESODIERLEER U T R
FRE DB VIEYE. Nippon Shokuhin Kogyo Gak-
kaishi, 29(9), 507 (1982)

Esterbauer, H., Lang, J., Zadravec, S. and Slater, T. F.:
Methods in Enzymology. Academic Press, New York
Vol. 105, p.319 (1981)

Wong, S. F., Haliwell, B., Richmond, R. and
Skowroneck, W. R.: J. Inorg. Biochem., 14, 127 (1981)
Lake, B. G.: Preparation and characterization of mi-
crosomal fractions for studies on xenobiotic metabolism,
In Biochemical Toxicology, Snell, K. and Mullock, B.
(Ed.), IRL Press, Oxford, Washington DC, p.183 (1987)

104(9), 951

(19961 94 13 A5)



