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Antioxidative effects of traditional medicinal plants on lipid
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Abstract : To assess the antioxidative activity of 12 medicinal plants on lipid peroxidation, twelves
traditional medicinal plants extracted with 95% methanol were investigated the antioxidative activity using
DPPH, thiocyanate acid method, and thiobarbituric acid (TBA) methods. Out of 12 medicinal plants extracted
with methanol, the extraction yields of Sedum kamtschaticum was the highest values (49.46%) among them
and Geranicum sibiricum, Saururus chinensis root (R), Agrimonia pilosa leaf (L), Agrimonia pilosa root
was the lowest value (9.97%). Radical scavenging effect of the selected traditional medicinal plants extracted
from different extract solution were examined by 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical method.
Antioxidative activity of methanolic extracts was higher than those of ethanol and n-hexane extracts.
Scavenging effects in Sedum kamtaschaticum (R) determined by DPPH radical showed the highest among
the 12 plants. The antioxidative effects of the first four medicinal plants were similar to those of butylated
hydroxyanisole (BHA), and butylated hydroxytoluene (BHT), but higher than that of tocopherol, which was
used as a handled control. Antioxidative effects of each indicated concentration of the methanolic extracts
on linoleic acid by thiocyanate method was the highest in Sedum kamtschaticum and followed by Geum
Japonicum and Agrimonia pilosa and their antioxidative effect were similar to those of BHA, and BHT,
but higher than that of tocopherol. Antioxidative effects of the selected medicinal methanolic extract on
linoleic acid by thiocyanate acid method were examined for 15 days. Peroxidation of control and tocopherol
group occurred on days 5 and 9, respectively, but BHA, BHT, selected medicinal methanolic extract group
did not occur until on day 15. Antioxidative effects of the selected medicinal methanolic extract on linoleic
acid by TBA method were examined for 15 days. Antioxidative activity was similar to those obtained by
thiocyanate acid method.
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Fig. 1. Preparation of several subfraction from the methanol
extract of the 12 traditional meditional plants by solvent
partitioning.
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Table 1. Extraction yields of various traditional medicinal plants by 95% methanol

Pharmacopeia scientific name Yield” Plants part used’
Sedum kamtschaticum 49.46 £+ 1.8° R
Geum japonicum 4754 £ 1.6* L
Geranium sibiricum 4145 £ 1.3° L
Saururus chinensis 40.17 + 1.1° R
Agrimonia pilosa 32.96 + 1.5° L
Houttuynia cordata 32.02 + 1.6° L
Saururus chinensis 29.22 £ 1.4° L
Sedum kamtschaticum 26.65 £ 1.3¢ L
Perilla frutescens 2347 £ 2.2° L
Houttuynia cordata 14.92 + 2.49 R
Agastache rugosaia 11.94 £ 2.3¢ L
Agrimonia pilosa 997 £ 1.2¢ R

*

abed

7| 1}

4E MoASo FE= T8

95% methanol& 7% &wi& ARg-ate] 127HA] 7
AFES FE5 A Sedum kamtschaticum(71HZ B
2])7} 49.46%(W/W, dry base)2A 71 A YR,
Geum japonicum(B5-) 47.54%, Geranium sibiricum(®)&
) 41.45%, Saururus chinensis(H % B-2]) 40.17%,
Agrimonia pilosa(’d % B2]) 32.96%, Houttuynia
cordata(®1’3d % ) 32.02%, Saururus chinensis(d =
S1) 29.22%, Sedum kamtschaticum(7) Az %) 26.65%,
Perilla frutescens(22S3) 23.47%, Houttuynia cordata(®173
Z ¥a)) 14.92%, Agastache rugosa(MZF) 11.94% =
©° 2 YEPO™ Agrimonia pilosa(’18tZ 1)l 9.97%
2x 7P SEA JERsTH(Table 1).

=& 200 TE S g3 5H

kg AEL I FESIe o uetA] e g
A7 Aol & F lomg EH EFo & gujd

2 33l 3= "l ZARSE bl 7]fx B, o]
AE, W, Atz o BFETE MeOH F&9004 =2
ksl @39S B9, ethanol &L 7|F9] ¢4
PisiA| Btk iksiE o] Wojxu A gk of
= A9 22 79 st afE Ve, 1y
U} n-hexane FEEE2| 4t a3b= WA JElSTH
(Table 2).

ot o0t

1 %, W/W, dry base. . Plant parts used are indicated as follows ; L- leaf, R-root.
: means = SD with different superscript in the same column are significantly different(p < 0.01).

Table 2. Radical Scavenging effect of the selected medicinal
plants extracts from different solution on DPPH
radical method

Sample Extrziict 50% redliction

solution (ng)
Butylated hydroxyanisole 0.224 = 0.04*
Butylated hydroxytoluene 0.265 = 0.06*
Tocopherol 0.388 *+ 0.02°
MeOH 0.189 = 0.03*
Sedum kamtschaticum root n-Hexane  1.034 £ 0.04°
EtOH 0.394 + 0.08"
MeOH 0.208 = 0.06*
Geranium sibiricum n-Hexane 0.982+£0.07°
EtOH 0.498 = 0.04*
MeOH 0.231 = 0.06*
Agrimonia pilosa leaf n-Hexane  1.245 + 0.03°
EtOH 0.321 = 0.08*
MeOH 0.212 = 0.04*
Geum japonicum n-Hexane  1.136 £ 0.06°
EtOH 0.423 = 0.05°

" Amount required for 50% reduction of DPPH(4x10™* m/,
0.16 pg) solution.

ab : means £ SD with different superscript in the same col-
umn are significantly different(p < 0.05).
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Table 3. Antioxidative activity by different concentrations of the methanolic extracts on linoleic acid

Concentration(pg/m/)
300 600 1,200

0.05* 0.0431 £ 0.05* 0.0100 £+ 0.03* 0.0325 + 0.08"
0.07* 0.0021 + 0.03* 0.0012 + 0.05* 0.0032 + 0.03"
0.08" 0.6298 + 0.04° 0.498 * 0.07° 1.5935 * 0.06°
0.06° 03571 + 0.05° 0.2894 + 0.08° 0.3872 % 0.05°
0.06° 0.1766 £ 0.06° 0.0699 = 0.04* 0.0585 * 0.04*
0.07° 0.7675 £ 0.08° 0.4344 + 0.05° 0.1772 + 0.07°
0.05° 0.2654 £ 0.06° 02012 + 0.06° 0.1578 + 0.09°
0.04> 0.0684 + 0.04* 0.0461 + 0.02*° 0.2213 + 0.05°
0.03> 0.0261 = 0.08* 0.0215 = 0.07*° 0.0564 * 0.02°
0.09° 0.0683 % 0.09* 0.0144 = 0.04* 0.0351 =+ 0.04*
0.07° 03806 = 0.05° 0.2075 £ 0.09° 0.0959 % 0.03*
0.05° 0.0512 + 0.04* 0.0371 + 0.06* 0.0680 + 0.07°
0.03> 0.1447 £ 0.06° 0.3786 + 0.05° 0.1541 + 0.09°
Sedum kamtschaticum (R) 0.0680 + 0.04* 0.2806 + 0.06° 0.0282 + 0.08" 0.0328 + 0.06° 0.0370 *+ 0.06
Perilla fiutescens (L) 1.3542 £ 0.06° 1.4872 £ 0.02° 0.2351 = 0.07" 0.0356

0.04*  0.0258 = 0.05°
* 1 leaf, R : root(p <0.01), T : Antioxidative observation absorption at 500 nm4.
e - Means £ SD with different superscript in the same column are significantly different.

Sample
P 50

Butylated hydroxyanisole 0.0323"
Butylated hydroxytoluene 0.0182
Tocopherol 0.5684
Agastache rugosa (L)' 1.3582
Houttuynia cordata (L) 0.6167
Houttuynia cordata (R) 0.8493
Saururus chinensis (L) 1.5642
Saururus chinensis (R) 0.5099
Geranium sibiricum (L) 0.9771
Agrimonia pilosa (L) 0.0713
Agrimonia pilosa (R) 0.6150
Geum japonicum (L) 0.2318
Sedum kamtschaticum (L) 0.7481

—_
o
(=]

0.07* 0.0132
0.06° 0.0113
0.08" 0.9797
0.05¢ 1.4582
0.07° 0.5350
0.04° 0.7843
0.06° 0.5135
0.07° 0.4944
0.05° 0.5107
0.06 0.2024
0.06° 0.5970
0.04° 0.1854
0.09° 0.5071

HHHHHHHHHFHFHFHRFHFHFH
HoH o H B H BB
HoH o HH HH HHHHHH
HHHHHHHHH R

H HHHHFFEFEHFHHFHFRF A

s Mok EEEEO| sEY disl §3t Table 4. Scavenging effect of methanolic extracts from
gt} 244 714 o] o] 4= 7)1 A (linoleic acid) various medicinal plants on DPPH radical
o] it 4% AokEe] v ksl a3E 4 4 Sample Part of use 50% reduction(ug)”
I FF el 7P =k J1-Rx ok W, A8 ugylated hydroxyanisole 0.224 + 0.02°
% weje] st ek v ofzel vIsiA HolA™. puiiated hydroxytoluene 0.265 £ 0.03*
o5 A5} HoE T FUHAL BHA, BHTS} 005
Hls 95 BAAIRE AA3AISIAIQ] tocopherol X .
spaksl A} Holwr). o] Se] aAEl ke o) Agastache rugosa Leaf 0.713 = 0.04
A= w7 2718t wet 2 aaw ZrbeRs A Houttuynia cordata Leaf 0.434 £+ 0.05°
S Ho; Ak Mo AL 1200 pug/mioA Houttuynia cordata Root 2.099 * 0.06°
Atsl 237 =3O dAIZE 600 png/m/e] FEolA & Saururus chinensis Leaf 0.281 = 0.07°
sl a3t 7P ol Wtk 9] BE GRER b Saururus chinensis Root 2319 + 0.05¢
R R LIS ES R ES NP 0.06°
FENE vk G4k} &7k dojont S 005
0.04*

s
b g FAs a3 Skt S B
(Table 3) Agrimonia pilosa Root 0.200

0.05%
0.02°

AAFS 82 A gl AxE Foste] 7] Sedum kamtschaticum Root 0.176 £ 0.03*
;‘é_](substance)-q] A AskE oAske B2 o® ARG Perilla frutescens Leaf 0.837 0.05°
HaL S EEE oheh, QA Welld 24 erie] < * : Amount required for 50% reduction of DPPH(40410™* m/,
gt =315 JAeh= Ao HFHOE o] &H I Tt 7} 0.16 pg) solution.

Z kR A E & AHES JAC R o] DPPH free ¢ : means = SD with different superscript in the same col-
radical 2ol 2|3k dksl AL AV Axt 7™ umn are significantly different(p <0.01).

H H

Tocopherol 0.388

5
= + HF H+

H

Geranium sibiricum Leaf 0.194

H

Agrimonia pilosa Leaf 0.228

H H

Geum japonicum Leaf 0.202
DPPH radical 271210 2|8t &ttt S3F HA Sedum kamtschaticum Leaf 0.205

H H H

o
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Z Wb 0176 pgmizA GRSl b BA G Wk e, ol WE, MekE B, W, /AR 9, Mo
B, 7 theo Rt oA, Mok: W, W, /W % 9e §4 TS BHAL BHTS} $5@ Wt
E 9 MR 9 AR 9 ol o WA A%, 3 Esbh AT, HAYASHA tocopherolLrhE 3
oYz ¥el, AR W) M UEROR], 53] 7] A48} st Hlo] Wrh(Table 4)

Table 5. Antioxidative effect of various medicinal plants extracted with methnol on linoleic acid by thiocyanate method

at 37°C
Antioxidative activity by different incubation period(days)
Sample(pg/m/)
1 3 5 7 9 1 13 15
Control’ 0 0031002 1.15£0.02° 1.1820.03° 2.11£0.02° 2.14+0.02° 2.16+0.02° 2.48+0.03"
BHA'(1,200) 0 0.01£0.02 0.04+0.03" 0.07+£0.02" 0.14£0.03" 0.2840.03" 0.6310.03" 0.97+0.03"
BHT#(1,200) 0 0 0.01£0.02° 0.04£0.03° 0.07£0.04° 0.15£0.04® 0.35£0.02° 0.71£0.04°
TCPY(1,200) 0 0.06£001 008+£0.01" 025£0.05 0.81£0.03¢ 1.08£0.028 1.16+0.03° 1.24+0.02°
ffﬁ’ggg)’“’”lom 0 0.0310.03 0.09+0.04" 0.08+£0.04" 0.04£0.02° 0.08£0.03° 0.11£0.04° 0.15+0.04°
fﬁi’ggok)"m’“h"”"”m 0 0.06v0.02 0.08+0.03" 037£0.03° 0.07£0.03° 0.09£0.04° 0.12+0.02° 0.15+0.02
(6632;”’”"1 sibiricum " 06+0.01 0.1550.02° 034+0.02° 0.07+0.04 0.08£0.03° 0144003 0.1940.03¢
(66316’)”1“"0”’0“’” 0 0.09£0.03 0.18+£0.02° 031£0.04° 0.05£0.02° 0.09£0.02° 0.18+0.04° 0.23+0.04°
. Antioxidative observation absorption at 500 nm, ' : butylated hydroxyanisol, * : butylated hydroxytoluene, * : tocopherol,

1. L indicates for leaf and R for root.
abed » means £ SD with different superscript in the same column are significantly different(p < 0.01).

Table 6. Antioxidative effect of the various medicinal plants extracted with methanol on linoleic acid by TBA method at 37°C

Antioxidative activity by different incubation period(days)

Sample(pg/m:
plepg/m) 3 5 7 9 11 13 15
Control’ 0 0.05£0.02 1.16£0.02° 1.19+0.02° 2.02£0.04* 2.14£0.02° 2.18+0.02° 2.52%0.02°
BHA'(1,200) 0 0 0.01£0.01° 0.02£0.03* 0.03£0.03° 0.03£0.03> 0.04£0.03° 0.09£0.03°
BHT(1,200) 0 0 0 0 0.04+0.02° 0.05+0.01° 0.06%0.01" 0.08+0.02"
TCP(1,200) 0 0.01£0.03 0.02+0.03° 0.05+0.02° 0.06£0.04" 1.074£0.02° 1.1240.02° 1.25%0.01°
?fﬁ’g’gg)’ap’l““ 0 0.01£0.03 0.01£0.02° 0.03£0.04° 0.08£0.01° 0.08£0.03> 0.15£0.03¢ 0.15£0.03"
Sedum kamtschaticum b b . . d b
(RX600) 0 0.04£0.02 0.05+0.04° 0.07+0.03° 0.114£0.02° 0.124£0.02° 0.16£0.04° 0.17£0.02
(C;f)ro‘;”’”m SIDIFICUM o 0014004 0.01+0.03° 0.01£0.02° 0.03£0.03° 0.06+0.03° 0.10+0.03 0.12:£0,04"
(C;f)‘(’)’)'”“p"”’cum 0 0.01£0.03 0.03£0.04° 0.05+0.03" 0.08£0.02° 0.11£0.02° 0.1240.01¢ 0.14+0.03"
fg;‘go’g)s chinensis o 6.014£0.02 0.02£0.02° 0.04£0.04" 0.06£0.01" 0.08£0.03> 0.09:£0.04" 0.120.04"

* : Antioxidative observation absorption at 532 nm, T : butylated hydroxyanisol, * : butylated hydroxytoluene, * : tocopherol,
I+ 1. indicates for leaf and R for root.
abed . means £ SD with different superscript in the same column are significantly different(p < 0.01).
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Thiocyanate H&40fl 2|t &7|=2Zt0| UE EE
SiX[aritof| CHet Mef FEEE0| M8l 531 53

73¥ st DPPH radical 2428 9 B33} Xt
iste] 7reet gatsl aaE JepE W, Mgtz
ol 71 % By o]FAZd| 3l linoleic acidE ©]-&
st EXSIA AR kst AR S A7) Hd] mE
ksl a9E thiocyanate WO 2 43 Ay &
ES AR e 22 sdof Ity dojuta,
A &2k3kA| 21 tocopherol H7HES 9ol A2l 2kst
7t dojdol] vlste] g4 kA9l BHA, BHTS} <F
|25 W Az 9 7|9z #e] o} o]2E MeOH

5L 159 o] HEE Exs) Xuite] #ilks)
At EHE L3]SI THTable 5).

o

TBA ol 2st &7|Zof ME SZESHK[EHL
off CHEF doF FEESo| gitst &3t £F

7183 e st 54 WHeRE 2 TBA
IEE thiocyanate WH O 2 =431 Zlo] dukzel )
Ao F 7EA] WS vlas] 1] 918t TBA
PO R 15U &R BashdA it adE SAS
I A7 dojubs Hro] Aole ot Atsrt o

= 7482 thiocyanate WA YERE Z 3o} )

S EATK(Table 6).
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95% methanolS & Sv|& AFE3le] 12711 7%
AFES FE5 A Sedum kamtschaticum(71H . B
27}t 49.46%(W/W dry basis)ZA 7178 =4 Ve,
Houttuynia cordata(*1’3% ) 47.54%, Geranium sibiricum
(C1AZ) 41.45%, Saururus chinensis(F Z B2]) 40.17%,
Agrimonia pilosa(Z8}Z ¥-2]) 32.96%, Geum japonicum
(W F) 32.02%, Saururus chinensis(AHH Z ) 29.22%,
Sedum kamtschaticum(7 1% 1) 26.65%, Perilla frutescens
(&%) 23.47%, Houttuynia cordata(®1’d % ¥-2]) 14.92%,
Agastache rugosa(Bl Z23F) 11.94% =22 UElEoH
Agrimonia pilosa(’18Z 2)0] 9.97%ZA 7HE HHA
E}TH(Table 1). A3SF AR5 atsl 37t ol
7 UL st O F5 o] wod AR
o] §I7] Wiiell = F& F-&o°| Eolof st} AR 2]
Ho® ol 85I ' GAV FE=2] 78] 7~10%
Al & T (112 B, F&, A &5, 75, e
5, 1A A, AEA, xRN FEFES A}
3 A7} 3.96%NA 68.11%= TFFslA Bysld, vt
5 B 530 1.25%%, & 5 [51 8X] E70dk
A 76%%, & 5 [41& SR TOIA 2886%G THESL
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Al Bl glo] & AFe] Al tha Aolgt F
&S B ol ARSSE A%k &AVF 2L F
|ujo] zfolofx o= ARl Ao= FArkEm x| F
= &9 Adskel AR IR FF 0] 10% ©]
old Akdstel Aol At BasojA] Jleuz
B Aol M AR SF2F Agrimonia pilosa(?1 8tz &
1 9.97%)S Aslae AR = 580 10% o))
7] ol % &M 80 =2 Aok &
Aletar kg

kg AE2 1 FE3h= gl wpebA oFEH &
A7} Aol & F doerE F IEX] Aoks FE vl

2 st aAE v AR bt 7R g, o]F
E, W5, Ax o BF MeOH FE2H0A &2 &
Absl §9E B3, ethanol FEES 719 4 &
ZsiA BT dkslE o] "ol A FAksiA o=
A9 & 2o itst a3E JeSlTE 238y n-
hexane & &5 9| 343t 8 3= 97 YEFStH(Table
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chloroform 57H4] % &u& 28t kst a5
S5t A, Fujimoto2} Kaneda [16]7} algae(3Z2F)oll
A A3 A3, Pratte} Birac [30]0] 3 Aol &)
& 228ty 3 A3} methanol FEE2] 4itst a3}
7HE =L ste] B A o] Aol vistet AES B
Fout, F T [8l°] Est AA 674 THE FE &
2 AgE At 7 T [10] S5l wladk A,
Ohta 5 [29]°] Soybeanss F& &wl& &2 3 A+
A= Aolst AFE Bied ol 48 =29 A

N e e

of thet 2+ Aokee] Tl st aas AT 2
7 F% F&o] 7P BUdW 7HE el Wi, Adst
Z Hele] st A7t GE ozl visiA Holwt
ol8§t A= 7§ [1], Mitsuda 5 [26], Neuzil 5 [27]
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Aok FEE0 v PSS AF Adeks F
o3t A= B ol AR A TRV =L
FZ $rl= v27] wzel 71RlE et Az
TEA FA d st vt Aed A dig

Ao e FEA X g sl a32 AEs
2] 29k7] wiel FH Bud FE gAY 24
Jolls Ao datslAzE 72 d-fEo] UA 271
ol QF2RE i o gitslge] A Sk
12} d2En, gy3 58 AU 28 2 2e A
A FZE0Me] FralE e B Ao Axel A8t

N
w2 o
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Al ekt ARS-S Aokt 5 SulvE @Eks fAE
S A 2ol AL gFEe] HA FEEEe Il
ARl Eol i 7] wielgt FEE
Aol Ae-2 &g o] AxE Foste] 7]
Z(substance)S] AW AFslE Al HHOE ALS
B gL wmak ofyz), A WolM 24 gz 9
g =315 A|shs g0 HA O R o] §F I Qi zh
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B, 7 U2 o|AE, Aehx e, Wi, 7)™

=]
e
)

29 A% 9 ANE Y oz 9, Wxg, A9,
oz He), Az P2 SAR Uehton, 53 7]
Wk We, ol WE, MR Wel, W, /A% 9, M5

Z 9L 34 kAl BHAY BHTSF 553 &t
st a7t AAa, AAF4AEsIAIQ] tocopherol H.Th= &
Ak} @37} wo] Wrk(Table 3). 2+ 5 [61& ¥ 9
Z e 239 WgE FEE] W3k DPPH free
radical &7 5 ZAMSE A3} 7]Ee] dikshA R Th
ok7F ok3t ghiksl EAS Rt sle] B Age] 4
3} tha Adolgt ARE HRl wHH, A} (7] 3 =
W 78 AE WREFRE, 2=, B3R 5ol st
DPPH free radical &7 &35 FAGE A3 £ A3
Ao} A A3E RS 3 9= EFEE
o] thst DPPH free radical &7 &35 ZAH A3}
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stod Hol Yok s, H 5 [81 30 7HA] 2R84
E& %, AU, g, A, slgst S st
DPPH free radical A @35 ZASE A3} s|gslrt A
43+ ¥5 FASIA tocopherol AL 7He Aksl &
s eIt Baste] 2 A Ao} fAkgE
AIE BT 0|9} 7o) ARS-SF kg2l Eo| ThEN T
FET G722 9ot thE S BE A =
7ol we}t A7} FolatAv e A A3E Kol
= 282 Hol gAE HEE A Eol= FdAits)t A
o] @o] 3=l vt 5 F JAlth

732 st DPPH |tz A A8 2 Ex3l A4t
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st EXSEA AR kst AR E 7| He] mE
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S H/HA 22 vl 5¢e ks dojutkar,
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} dofel vlste] 34 AkstAQl BHA, BHT, W+,
, 719 x B9} o]AEL 15Y o] H=

s} Apabe] SSHE ojAShe EokE WA
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Juo
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fob yo

A3 - A4

SAeA - AES

ATH(Table 5). &} & [6]= =W 78 A& 147X (&F
£, 7=, Buid) 5ol st 7] Bt b 3ts)
EHE AP A9 FEES WA &2 2 7Y
Tkl tocopherolS 713k & 14wt F2k37F
ofige] Hlste] FEES UM 72 414 o Ho=
SRk dojulr] ghetial Baste] 2 A9 Axkel
A dojubs E& tha Zpo|7t Slofut At
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(1) AEFEE 95% methanolZ2 FE31] FE5ES
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Geum japonicum("85-) 47.54%, Geranicum sibiricum(©]
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Az 91y 29.22%, Sedum kamtschaticum root(71#1 % B
2]) 26.65%, Perilla fiutescens(2=) 23.47%, Houttuynia
cordata root(X]’d = ¥2]) 14.29%, Agastache rugosa(Hl
2% 11.94%3 Agrimonia pilosa root( etz Y2])
9.97% =22 eI

£
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=
=
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pilosa leaf), A% S (Saururus chinensis leaf), ©173 %
Sl (Houttuynia cordata leaf), Wl 2 (Agastache rugosa), 2=
A(Perilla fiutescens ), 1’d % 2] (Houttuynia cordata
root)3} Al % ¥RE|(Saururus chinensis root) TO.Z U}

Ehaton, & 47K okgAle] At v g4 @
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