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Abstract — This study was carried out to search the natural antioxidants from the 36 medicinal plants. IC;, values of linoleic
acid peroxidation inhibition to the BHA, BHT and a-tocopherol showed 7.2 pg/ml, 7.3 pg/ml, and 26.6 pg/ml, but hexane
extract of Zingiber officinale showed 13.2 pg/ml, EtOAc extracts of Phellinus linteus, Morus alba, Zingiber officinale and
butanol extract of Diospyros kaki showed 15.9 ug/ml, 16.9 ug/ml, 20.1 pg/ml, and 21.5 pg/ml respectively. IC, values of
DPPH radical scavenging activity of BHA, BHT and a-tocopherol showed 14.9~27.7 pg/ml, but EtOAc extract of Paeonia suf-
fruticosa showed the lowest 6.5 Lig/ml than those of other extracts, EtOAc extracts of Camellia sinensis, Salvia miltiorrhiz, and
Phellinus linteus showed 8.0 pg/ml, 11.5 pg/ml, and 13.0 pg/ml respectively.
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Table 1. Effects of linoleic acid peroxidation(LAP) inhibition and DPPH radical scavenging activity of medicinal
plants extracts

L . LAP DPPH scavenging
Scientific name Korean name Part used Fraction inhibition(%) activity(%)
Hexane 23.0+7.4 1.8+3.0
. o EtOAc 49.0+7.1 13.1+4.5
Allium monanthum whole
(Dalrae) Butanol 33.7+1.5 8.1£2.7
H,0 18.3+5.4 5.8+1.4
Hexane 12.3£3.6 8.2+1.4
= EtOA 92.0+1.7 81.8+0.3
Ailanthus altissima ) 7}.31“4——'— bark ¢
(Gajuknamu) Butanol 85.2+0.1 40.4+5.4
H,0 12.7+5.9 57438
Hexane 14.0£2.3 0.9+1.2
. == EtOAc 90.3+£3.9 55.849.4
Aralia elata H stem
(Dureup) Butanol 12.0+£5.0 35.5+6.7
H,0 48.4+7.8 6.6+5.3
Hexane 20.3+£7.1 2.1+1.6
Bupl leat Al & " EtOAc 28.0+£3.3 7.2+1.7
upleurum falcatum (Siho) oo Butanol 12.3+1.7 6.1£1.6
H,0 10.9+5.4 0.7+0.3
Hexane 94.2+0.7 16.6+1.8
= 3 EtOA 85.8£7.9 84.3£1.0
Camellia sinensis ! 2} leaf ¢
(Nokcha) Butanol 56.1+2.1 84.4+4.6
H,0 95.2+0.2 22.449.6
Hexane 75.4+£2.8 8.5£6.2
o , w2 EtOAc 91.542.2 30.642.2
Chelidonium majus ! whole
(Baekgulche) Butanol 95.2+1.1 34.5+1.4
H,0 85.2+3.6 3.445.1
Hexane 54.6+4.5 7.3+0.9
Catal . AR -8 fruit EtOAc 87.2+2.3 32.5+8.2
atalpa ovata u
s (Nonamu) Butanol 21.5+3.0 17.1£2.9
H,0 38.0+£8.2 7.9+1.7
Hexane 93.0£1.3 11.0£1.1
X EtOA 94.5+0.8 39.6+7.0
Cnidium officinale , A rhizome ¢
(Cheongung) Butanol 59.9+5.2 20.5+3.3
H,0 32.24+6.2 7.842.5
Hexane 17.0£1.1 3.6+0.7
2 3} EtOAc 91.2+1.0 47.9+3.9
Daph kw = fl
dpiine gentva (Wonhwa) ower Butanol 92.0+1.8 39.148.0
H,0 75.2+4.4 8.9+2.1
Hexane 11.4+2.8 0.6+3.0
Dictamnus LIS i root EtOAc 33.6£3.8 6.1+£3.6
dasycarpus (Baeksunpi) Butanol 11.3+4.5 5.74£6.6
H,0 4.3+4.7 1.3+£2.1
Hexane 37.1£8.0 2.6x1.0
, bl . tOAC LT, 5+0.
} EtOA 93.7+1.9 23.5+0.4
Dioscorea batatas rhizome
(Ma) Butanol 65.1£5.8 5.9+0.8

H,0 59.3+7.0 1.740.4
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Scientific . LAP DPPH scavengin
name Korean name Part used Fraction inhibition(%) activity (%;g &
Hexane 91.8+ 0.6 13.8+0.8
7F o EtOAc 91.5£2.5 51.5+£3.9
Diospyros kaki ((leamjaI;l':l) leaf Butanol 91.6+1.9 76.546.2
H,0 60.9+6.7 40.6+0.5
Hexane 82.1£5.6 6.0£3.3
Ephedra sinica u}l & aerial EtOAc 92.3+2.4 71.2+9.4
(Mahwang) part Butanol 49.7+£3.1 56.9£3.5
H,0 95.8+0.5 43.1+1.5
Hexane 91.6+1.4 1.7£5.2
Gentiana scabra Z 89 root EtOAc 84.2+5.7 28.0+£3.9
var. buergeri (Choyongdam) Butanol 28.1+0.8 6.8+£2.9
H,0 15.7+7.4 1.8+1.5
Hexane 31.8+2.4 12.5+1.7
Lonicera japonica - dedd flower EtOAC 718261 90.722.9
(Indong deonggul) Butanol 35.8+£5.2 44.9+7.7
H,0 15.3+£7.7 4.0+0.8
Hexane 12.5+£5.0 2.943.6
. WS UE ) EtOAc 68.9+2.3 11.243.1
Melia azedarach (Meolgusellj Tnamu) fruit Butanol 15.1+£6.6 14.2+3.6
H,0 15.1£1.6 3.7£3.7
w . Hexane 94.7+1.2 12.9+2.8
_© b EtOAc 95.4+0.7 36.2+0.3
Morus alba (Bbongnamu) - root bark Butanol 83.37.9 162433
H,0 8.1+7.7 8.0+5.3
& ) Hexane 83.1+£6.9 4.4+0.1
= EtOAc 89.1+4.2 29.2+0.6
Oryza sativa (Heulami) seed Butanol 79.843.1 18.6+0.5
H,0 50.4+3.3 8.1+0.1
Hexane 86.7+5.9 16.7+£0.2
. . 2 EtOAc 92.9+3.3 85.3+2.0
Paeonia suffruticosa (Moran) root bark Butanol 80.644.0 8 1431
H,0 71.0£3.8 17.2+0.1
Hexane 77.5£8.3 0.5£2.3
7 = EtOAc 90.6+2.1 39.7+6.3
Parrinia villosa (P?eja;g) root Butanol 50.046.2 13.743.1
H,0 31.3+4.8 72419
Hexane 92.9+1.8 12.7+0.9
. [eR-ARA= EtOAc 91.6+£3.0 79.314.4
Paulownia coreana © dorc;grl—alvl;lu) leaf Butanol 80.041 1 $0.946.0
H,0 24.1+£2.8 19.5+1.1
Hexane 51.3£7.4 0.1£0.8
Pimpinella 2y &5 whole EtOAc 62.8+4.7 32.4+4.4
brachycarpa (Chamnamul) Butanol 71.0£5.7 50.6+4.8
H,0 41.6+0.4 7.0£2.3
Hexane 93.1+ 2.6 17.0+£2.9
Salvia miltiorrhiza & s root EtOAc 78.6+4.9 91.9£0.9
(Dansam) Butanol 123424 83.0+£2.9
H,0 12.1£6.9 23.6+5.2
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o . LAP DPPH scavenging
Scientific name Korean name Part used Fraction inhibition(%) activity(%)
Hexane 86.1+1.7 15.44+5.6
Sanguisorba $ o] = EtOAc 92.9+1.5 85.8+0.3
A . root
officinalis (Oipul) Butanol 31.243.2 50.6+0.1
H,0 44.3+3.6 11.1+4.2
Hexane 83.3£3.3 49+23
EtOAc 66.8+3.9 14.7+£3.8
Schizandra chinensis 2 E]..X]— fruit
(Omija) Butanol 4.8+6.3 14.7+£3.5
H,0 1.942.7 13.042.9
Hexane 88.5¢1.7 5.6+1.0
Se[agine[[a 2 W\ EtOAc 95.0+3.1 23.8+£3.9
. = whole
tamariscina (Gueonbaek) Butanol 94.4+1.1 17.3+4.1
H,0 35.0+£3.6 2.6£2.0
Hexane 94.7£0.6 7.2+0.1
Sophora X} l?_ = EtOAc 96.2+0.5 24.6+0.2
. , - root
tonkinensis (Sandugeun) Butanol 03.5+4.0 15.5¢1.1
H,0 19.2+2.6 4.6+2.5
Hexane 92.4+3.0 19.0+£5.7
) 2 2 3 EtOAc 87.2£3.6 79.244.1
Sorbus commixta . bark
(Junggongpi) Butanol 86.8+3.2 78.3+5.5
H,0 95.0+1.1 39.8+0.0
Hexane 85.4+2.0 6.1£3.6
2 W = EtOAc 92.1+2.3 31.7+4.7
Suaeda japonica oo whole
(Chilmyeoncho) Butanol 90.2+1.3 21.245.6
H,0 26.0+£3.4 7.742.1
Hexane 84.1+2.6 5.3+£0.4
/\ EtOAc 91.6+1.1 87.1£1.6
Stevia rebaudiana 2H H.] ot leaf
(Stevia) Butanol 90.2+2.5 18.9+3.1
H,0 69.3+2.1 26.3+0.8
Hexane 11.243.7 3.5£1.0
AF EtOAc 91.8+1.7 11.0+2.6
Torilis japonica AR X]— seed
(Sasangja) Butanol 82.142.6 6.1+5.8
H,0 25.042.4 0.545.5
Hexane 95.3+1.3 39.7+£5.3
L . A . EtOAc 93.8+1.9 47.2+7.8
Zingiber officinale rhizome
(Saenggang) Butanol 94.0+0.8 6.5+5.3
H,0 29.3+1.2 0.1+4.1
Hexane 12.9+£3.9 1.3%+1.1
o Exax EtOAc 72.245.5 56.5+3.1
Cordyceps militaris (Dongchunghacho) whole Butanol 240443 325415
H,0 12.5£1.2 7.8£0.5
Hexane 26.7+3.3 3.1£3.4
2o EtOAc 20.2+1.9 16.6+7.0
Hericium erinaceum ool . whole
(Norugungdengi) Butanol 27.34£2.7 14.8£7.3
H,0 6.5+7.6 1.5+0.1
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Scientific name Korean name Part used Fraction inhib%t?(il(%) DP};I;i‘S/f;‘E(;:)gmg
Hexane 82.7£2.3 6.2£3.0
7 N EtOAc 93.9+0.9 42.0+8.6
Inonotus Obliquus (ClngLjo}?eot) whole Butanol 88.243.6 22.745.1
H,0 36.15.1 7.145.1
Hexane 87.7t4.4 21.1£3.1
PAR-REVPS EtOAc 94.2+1.5 84.2+1.5
Phellinus linteus (Sangﬁw;nﬂgbgoseot) whole Butanol 00441 5 77 8412
H,0 61.0£5.7 14.5£5.2
BHA 95.7+0.8 76.8 +.1
BHT 95.4+1.5 71.5£1.8
a-tocopherol 90.4+1.7 79.6+£2.0

252 SHFF ?8‘::} /\]?l T}2- hexane, ethyl acetate,
butanol®] =S Arjste] zbzke] &
< 4]l

Ak & 717] - &5 ZA|9 AMEE methanolS 15 Al
kS AREEIR e FE4o0 A8-E DPPH(1,1-diphenylpicryl-
2-hydrazyl), linoleic acid, ammonium thiocyanate, a-
tocopherol, BHA(butylated hydroxyanisole), BHT(butylated
hydroxytoluene}‘: Sigma A& 2|32 71E} A2k Junsei
ARl S AlES ARESIIT S8 782 spectronic 21D
spectrophotometer(Milton Roy, USA)E A8-3}31 T},

X E LSt AMgd £3 - linoleic acid®] A& 7H4tst
o] that A AAL Inatani'® 52 Wl wla} A4
BT AlE (1.0 mg)2} ethanol(1.0 mlyS &313}137, ethanol
o =2l 2.51% linoleic acid(2.0 ml), 0.05 M phosphate
buffer(pH 7.0, 4.0 ml), <7 7(1.9 ml), ethanol(1.0 ml) 3!
10% tween 20(0.1 mlyS Z7}sle] 40°Ce] oFaol )&k
t}h o] WkgHS vl 24 A1 Zkuit} 0.1 mlS FH3l 75%
ethanol(9.7 ml), 30% ammonium thiocyanate(0.1 ml), 3.5%
HClell =21 0.02 M ferrous chloride(0.1 ml)2} &35} 35
o] At Fof] 500 nmollA FFEE S5t At tS

w8 e s9A 9] SFEE VISo R sho] 2
Fatst AABA (%S vERieH, Belee] 24 H=E

gt mtetstr] flste] A LS A 90%017d
¢l As tde s IC,we Ttk dx+E AIRHA
ethanolE 3 7}81%1. 9™, positive control BHA, BHT, a-
tocopherole A&t A4S HlwstglaL, 2k AF-S 33
wHE-ske] AATsHAT

Linoleic acid peroxidation inhibition (%)

DPPH radical 2M1s — ksl &4 2 xA1E]

98le] AFfEr]Zel DPPHE AHE-3 shatslay Sy
& o] &3t ZF A& 1.0mgS ethanol 1.0 mill 83l3}o] A}
B3It ZF A& 8 100 uiE Al 37} g 5 ethanol
40mlE Y3 2x10°M DPPHE Y 1.0 mlS 73k 3 vortex
mixerZ _u_HPE}Oi_T’_ A2ollA 3087 WESAIF|EL 517 nmellA
5331=2 Z745}0] DPPH radical 271% (%) LFERIQIoM,
T & 4 AEE FgsiA Tetetr] flste 1IC, w
DPPH radical 2~715(%)°] 75% ©1°3%1 2 tide = 813
o} 275 A& thalell ethanol 100 ple- F &k 23 519
© ™, positive control> BHA, BHT, a-tocopherols- A-8-3}<]
S vkl oL, 2F e 33 wigale] AAIsHATh

L:-{.

DPPH radical scavenging activity (%)

ZAap U &

X&) oMM £ - o848 2 E] linoleic
acid AFs}E AAgte BHE 1.0 mg/mle] Sl 597
2231 A3+ Table 13 72t} 2HF2 EtOAc 96.2%, I3
H,0 95.8%, LR EtOAc 95.4%, 274 hexane 95.3%, =
2} H,09F W=k butanol 95.2%, A% EtOAc, F33 H,0
7HE 95.0% o] FAIE UEho] e ks
BHA 95.7%, BHT 95.4%%} H]528tA, A 3bsA9]
a-tocopherol 90.4% R =2 A7) A DAL 1
ERNQITE 71U EtOAC 7HEE-E B &3l 307]9] BEE
o] 90.0%°’de] 43S B a-tocopherol Er} =1} H]
23t GG B0, m3} hexane 7HEE 5 2370¢] £8)
£ 80.0% ol &4E 8|5l =4} butanol 7H T
227119] B E2 50.0% o] &S Yt YA
BIEL 50.0% v|uke] B4< Hrh Lee'™ 5o A9 3
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Table II. Comparison of IC,, values of linoleic acid peroxidation inhibition to the extracts of medicinal plants.

Scientific name Korean name Fraction ICs, (ng/ml)
: - s
Ailanthus altissima (Gajuknamu) EtOAc 113.1
= =
Aralia elata I m EtOAc 436.5
(Dureup)
o . = 3} Hexane 39.1
=
Camellia sinensis (Nokcha) 10 611.0
L . w2 EtOAc 119.8
h
Chelidonium majus (Baekgulche) Butanol 313.8
o . A = Hexane 91.9
Cnidium officinale (Cheongung) EtOAc 52.8
2 3} EtOAc 79.6
Daph ko iy
dphne genmva (Wonhwa) Butanol 187.7
. ‘j]_
Dioscorea batatas (Ma) EtOAc 423.1
. - Hexane 215
Diospyros kaki AU EtOAc 162.4
Dy
(Gamnamu)
Butanol 152.7
. u}l & EtOAc 68.6
Ephedra sinica (Mahwang) HO 6776
= 9 o
. . az o =
Gentiana scabra var. buergeri (Choyongdam) Hexane 81.4
: L e
Lonicera japonica (Indongdeonggul) EtOAc 97.8
Morus alba Wy = Hexane 62.2
(Bbongnamu) EtOAc 16.9
. . =
Paeonia suffruticosa (Moran) EtOAc 82.6
] J
Patrinia villosa f .;é EtOAc 73.3
(Pagjang)
oA WA =i Hexane 71.9
Paulownia coreana O o
(Odongnamu) EtOAc 149.2
pAY
Salvia miltiorrhiza o A Hexane 38.9
(Dansam)
. - L o E
Sanguisorba officinalis (Oipul) EtOAc 108.3
. o A EtOAc 174.3
Selaginella tamariscina (Gueonbaek) Butanol 4879
Hexane 167.2
memsi A2
Sophora tonkinensis (Sandugeun) EtOAc 44.8
Butanol 673.8
- Hexane 168.6
] oL 3
Sorbus commixta G '4.
(Junggongpi) H,0 190.0
2 < EtOAc 39.7
Suaeda japonica = W=
(Chilmyeoncho) Butanol 149.2
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Table II. Continued
Scientific name Korean name Fraction 1C;, (ng/ml)
Stevia rebaudiana ZH H.] °f EtOA 288
(Stevia) Butanol 195.5
Torilis japonica (gtls:ig]%j) EtOAc 265.2
Hexane 132
Zingiber officinale S EtOAc 20.1
(Saenggang)
Butanol 198.2
Inonotus Obliquus ( Cljgzljoio ) EtOAc 41.9
Phellinus linteus KRl EtOAC 159
(Sanghwangbeoseot) Butanol 141.1
BHA 7.2
BHT 7.3
o-tocopherol 26.6
obAlo] Gatsl AA A Brwle] sl oA &S 87)9] BT 80.0% o 4] A4S 1] o-tocopherol
87.0%, T2 S37) Q= o0& BRI s, B A 79.6%, BHA 76.5%, BHT 71.5% Xt} =2 €42 e
M met BEEo A JA adrt g wek vk LFUHF EtOAc 7}»9—3— 5 o] EEES 75.0% ©]
71.0~92.9%= H]=d AE Bou, T 2EEL Ao B4E BiloH, FF EtOAc 7MY § TS 23
hexane 93.1%, EtOAc 78.6%°] #1115} o4 §35 Hofx 50.0% ©]’d2] %Vé% UeRf it YA B Ee
g2 24345 B4, Lee 52 70% methanol FEES 50.0% ™| B3-S Btk Han'? 58 S A4 E 3=
ol-g35le] Ao, B 23S methanol FEE2] £3 Fo) ksl A% Ax} QuiR} 70.3%, IVER} 58.1%, 7HA] 40.7%,
=2 olgste] A3 A3 AR = FEE A9 402%2] E4do] Jrhal sl o, gk okg-A) 2o
E= o 9] ztolol] ofste] Foldk Ayt U o R rksld GAlel] thek Aol ofspd 4, s, 271, 9t
FAHr}. 1A, E/\}X} 5] 200-400%2] T BTk Wi Ogke}
=50 24 Ax=s A velelr] flsted 90% H5L slle o, T, Qs W=, ZEH]ol, 2o]F, Bt EtOAc
ojFe] AA M Is} AABdS Bl 4fe] EE =S 7P%—r %% o9 2 FAS T *‘%ZH—E FRIFA
g ICs, wh= 543 3= Table 119} T} A& Aiks] o 75% ©1’¢€] DPPH radical £271%-5 Kl 1770¢] £8&
A7 2] ICs, % A7 hexane 7H-77F 132 ug/ml= 7+ =ol ek 2442 A 85 4%5}7] fletd 1Cs, 3= =
2 shotom, s Al EtOAc 15.9/g/ml, B EtOAc 43t A= Table 112 72220, B3 EtOAc 7H--2] 1Cs,
16.9 pg/ml, A7 EtOAc 20.1 pg/ml, 75 21.5 pg/ml=Z #ol 6.5 mgmlZ 7P 9o 7he Hof S0 7P e
BHA 7.2 pg/ml, BHT 7.3 pg/mlEth= XA a- H, =2} EtOAc 8.0 mg/ml, T4} EtOAc 11.5 mg/ml, 743
tocopherol 26.3 pg/ml H.tH= IC,, 3ol Yol E4do] =4 Al EtOAc 7HH-E 13.0 mg/mlZ a-tocopherol 14.9 mg/

UFERsESL, 54} hexane 7H8-T & 67119 8=l 500 png  mlETH Y2 IC,, #E UERO] vl F2 S-S HAN,

ml PRHA =2 ZA8 Bt AT hexane 7H-F & 7} U EtOAc 7H-F 5 o719 B8 &% 30.0 mg/ml ¥

1070 2] £8 o] 100.0 pg/ml ¥|3F, 715U EtOAc 7H- 9o 2 BHA 20.5 mg/ml, BHT 27.7 mg/mlz} B]S:3F 24
T 5 15709] 8 =°] 200.0 pg/ml 7Y 75 EtOAc 7} < YeRLH, =3} butanol 7H-F- 5 779 HEES
S5 5 8ol EE &0 750.0 pg/ml vl “}«] ICy, %= B 75.0 mg/ml 7|9k} -8 H AT
k. £ Al AME FEEL BeAAEA @ 2FEE
DPPH radical 215 &8 - F&4= EIF2E A FEEC X3E TR B F oW 5 ARl ¥
2715 A9 A= Table 13} 22t Ak 23 JeRIEAE 271 fl8iA F#ﬂﬂzﬂﬂ 48
2t EtOAc 7HEE7F 91.9%E 7HE =) YERgoeH, <l 3h, B AAE 22 ARSSHE TS @ wroA 7
&%= EtOAc 90.7%, Z~ElH| o} EtOAc 87.1%, 2.°1& e kst g Yekd = 9le A @ ﬁ}xﬂi AR
3%, =3} butanol 7H-Y- & 7Fed Zow Bl

[¢)
EtOAc 85.8%
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Table III. Comparison of IC, values of DPPH radical scavenging activity to the extracts of medicinal plants.

Scientific name Korean name Fraction ICs, (ng/ml)
= =
Ailanthus altissima s EtOAc 17.8
(Gajuknamu)
Lo . = 3} EtOAc 8.0
Camell 5
amellia sinensis (Nokcha) Butanol 48.8
rd 3 14_ =4
: ; =] e
Diospyros kaki (Gamnamu) Butanol 26.9
. o deH=
Lonicera japonica (Indongdeonggul) EtOAc 223
EtOAc 6.5
Paeonia suffruticosa = &
(Moran) Butanol 72.2
AR A= EtOAc 71.0
Paulownia coreana S
(Odongnamuy) Butanol 41.1
pAs EtOAc 11.5
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