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ABSTRACT

Objectives : In order to develop effective and safe anti-oxidation, the effects of Menthae Herba (M.
spicata L. and M. piperita L.) were examined.

Methods : M. spicata L. and M. piperita L. of Menthae Herba were used to make water extracts and
methanol extracts, and then its anti-oxidative effects were compared in vitro.

Results : 1. M. spicata L. was stronger than M. piperita L. in anti~oxidative effects of methanol
extracts, and water extracts showed similar anti-oxidation effects.

2. Water extracts of M. spicata L. was stronger than M. piperita L. showed a stronger superoxide
anit-oxidation than the same-density ascorbic acid, so that water extracts were proved to be stronger
than methanol extracts.

3. Methanol extracts’ DPPH anti-oxidation was similar in M. spicata L. and M. piperita L. As for
water extracts, M. spicata L. showed higher anti-oxidation and M. piperita L. had no anti-oxidation.

4. As for anti-oxidation of LDL and linoleic acid of methanol extracts, both M. spicata L. and M.
piperita L. were stronger than a-tocopherol. As for the water extracts, these two showed similar level of
anti-oxidative effect on linoleic acid, which is weaker that mehtanol extracts.

5. M. spiaata L. includes more phenol than M. piperita L.

Conclusions : Menthae Herba (M. piperita 1.. M. spicata L.) had anti-oxidation effect, so that it can be
medically developed for anti~oxidation.
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Fig. 1 Superoxide radical scavenging activities of the
methanol-extract prepared from M. spicata and M
piperata. The activities were compared with those of
ascorbic acid

MS MeOH : methanol-extract prepared from M, spicata

MP MeOH : methanol-extract prepared from M. piperata
The values are presented as the mean (n=3)
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Fig. 2 Superoxide radical scavenging activities of the
water-extract prepared from M. spicata and M. piperata.
The activities were compared with those of ascorbic acid
MS Water : water-extract prepared from M. spicata

MP Water : water-extract prepared from M. piperata

The values are presented as the mean (n=3)
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Fig. 3 DPPH radical scavenging activities of the
methanol-extract prepared from M. spicata and M.
piperata. The activities were compared with the activities
of a-tocopherol

MS MeOH : methanol-extract prepared from M. spicata

MP MeOH : methanol-extract prepared from M. piperata
The values are presented as the mean (n=3)
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Fig. 4 DPPH radical scavenging activities of the
water-extract prepared from M. spicata and M. piperata.

The activities were compared with those of ascorbic acid
MS Water © water-extract prepared from M. spicata

MP Water : water-extract prepared from M. piperata
The values are presented as the mean (n=3)
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dou  100~250 ppme  FEHEHAAME a
~tocopherol® WE3tdth 50 ppme] FEAME A
AZE BEZHo DL AFANER} 8938%=
6234%S A%FE B FEAdut 43| FsiEed,
a-tocopherol®) &3 8965% 9= T LA (Fig. 6).

loﬂmlorlog

CANANG 7
HAAANAAN
n L\ik‘.l/\,i{\J

100 50 10 5
Concentrations of sample (ppm)

Fig. 5 Inhibition effects of the methanol-extract prepared
from M, spicata and M. piperata on LDL oxidation. The
effects were compared with those of a-tocopherol

MS MeOH : methanol-extract prepared from M. spicata

MP MeOH : methanol-extract prepared from M. piperata
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The values are presented as the mean(n=3)
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Fig. 6 Inhibition effects of the water-extract prepared from
M. spicata and M. piperata on LDL oxidation. The effects
were compared with those of a-tocopherol

MS Water : water-extract prepared from M. spicata

MP Water : water-extract prepared from M. piperata

The values are presented as the mean (n=3)
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Fig. 7. Inhibition effects of the methanol-extract prepared
from M. spicata and M. piperata on linoleic acid oxidation.
The effects were compared with those of a-tocopherol

MS MeOH : methanol-extract prepared from M. spicata

MP MeOH : methanol-extract prepared from M. piperata
The values are presented as the mean (n=3)
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Fig. 8 Inhibition effects of the water-extract prepared from
M. spicata and M. piperata on linoleic acid oxidation. The
effects were compared with those of a-tocopherol

MS Water : water-extract prepared from M. spicata

MP Water : water-extract prepared from M. piperata

The values are presented as the mean (n=3)
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extract), A73F (MP) olgg F£E2 10.18+0.33%,
A7AE & FFEL 15441032%, 181 HAE B
FZEL 919+033% ¥} WL =28 ¢ B 22
E EF AAF F280 3AF FE2BEYG ¢ 1
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Table Il. Total Phenolic Compound Contents of the Methano!

and Water-Extract Prepared from M. spicata and M,
piperata

Table lll. The Effects of the Extract Prepared from M. spicata
and M. piperata on Several Oxidation Reactions (in vitro)

Samples Total Phenolic Compound Conents

(% : MeantSE)

M. spicata MeOH-extract 1795 + 0.04
M. piperata MeOH-extract 10.18 £ 0.33
M. spicata  water-extract 1544 £ 0.32
M. piperata water-extract 919 £ 033

Contents Effects or Amounts
-~ . M. M,
Activities Ext(with) spicata  piperata Remarks
Scavenging effects on | MeOH ** * Fig. 1
superoxide radicals Water 4+ + Fig. 2
Scavenging effects MeOH + + Fig. 3
on DPPH Water . _ Fig. 4
Inhibitions on MeOH ++ i Fig. 5
LDL oxidation Water - N Fig. 6
Inhibitions on MeOH +E ++ Fig. 7
finoleic acid-oxidation Water o b Fig. 8
Contents of total MeOH High Low  Table 2
phenolic compounds Water High Low  Table 2

% : wt% (g/100 g extract)
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t} (Table ).

MeOH : methanol-extract prepared from M. spicata and M. piperata
Water : water-extract prepared from M. spicata and M. piperata

+ ! positive activity

- ! negative activity
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8, MBTE, BowE FEhE 5 52 X3se
o AgE3 Qo

wEe] 7194 EE Badd’s arERsY e
EE39 (Labiatae)o| <3l 9slMentha arvensis
Linne var. piperascens Malinvaud ¥+ I fEf#=E
o] AREEoz Hol glm, fmEsTAE uhal
Mentha arvensis Linne var. piperascens Malinvaud
o) RxZ Hol gou dEBEHTNE e Flo) #
TiMentha haplocalyx Briq.o] AZRELZ Fo
o Z@EsTo)e FEMMentha arvensis Linne
var.  piperascens  Malinvaud, M Mentha
haplocalyx Briq. (= Mentha arvensis Auct. non
Linne) ¥ F4289 o3t #Emtgela =of gl

Mentha Bol| &3k 4850 #¥, ojAlol 2 &
ofr|g}7t & ZtAo] B3N v AT Hol FQ
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A u]EQ Mentha arvensis L. A5& olxjolr} Ak
x| o], Mentha piperata 1. R M spicata L.
(=Mentha viridis L) AEL #¢ Ado] 4ixd
Aog 281 YWY, Mentha arvensis L. A%
Mentha arvensis var. piperascens Malinvaude %
guztel ¥, Aol gd E¥dm lom”
Japanese Minte}xl ¥tk M piperaita L. & M.
aquatica L. & M. spicata L. & AAgFoz 47
Au]FEeZ pepperminte} 39, M. spicata L.
(=M. viridis L) & &¥94F thdz2 M longifolia
L. 8t M rotundifolia 1.8} 3% == M. longifolia
L. £ EA44 7|48 350 gpearmint &
£ Green Mintg}x o,

el NFF HHiZE 4502 AuiE7)
A1 AL 1960 duldE FEAEA JEANEF
(A ABs)olr #Hn ANYITE JASY £
Y] AAstE F%F el MFEQ KERM
piperita L. 3% FXME M spicata L. (=M. viridis
L) §¢ 402 AuAAE gdstg”

Aol A TeF3t A= o3 fise AsHE
2E@ A AH Qo] EAsle galstAlel s Al
ASAR A5 2E# A7 JAAEAY FE2E 23
3o AASR] 23 Aty &4, aEA @9d
9 DNA9 ®#¥z 7544 522 QA% g4 ¥
43 Ago] FEE F U7 WEAY FagA )
& Bl AFHL e, W Fast A%l
W3 AFE ol HudE vyl gleng B d7e
TR AEATFYAM AuEHT Y MUF 7
el A FEEd datd gitsl 58 via
32z}, 44 § 229 gL F2E2 stE
< YA

PEE o83l AL FAsR Ae AEAA
= A7 AREGA Q] die]A] Axle] Fanik-go
TAgozA i 1324 898 O, (superoxide)
g A48 A& B459 HOE AAsHA "t o]
34y Fol A" BAALE DNAY ribose-It 2
o Agn 4719 A8y HAE dodx, 7i5A
oAl A3E doA BEAE A7IY AN
B¥3 Aol #itsiel vl stnE dodle A
o g Fog zHsA Hzg A JdeMe
SOD7E Oy &7e] #egch 3HH, olg) dFo
SODs} &4 7132 2R Q1H uldAe] A4t
2F AA%E 98] FABHY BAALE SOD &
AFgdEole} Ran AZ SOD fFAHEAE AW
ADE 248 MEsted & A7) olFoixn

ATk, ojd] B AFoME #A FEHE M spictad}
HEWE M. piperatad] Wlgg 8 ¥ 8 FEE9
in vitrod| A superoxide (O, )9 A8} A 288 ¢
o}¥ 7] 918t superoxides}t ¥H-8-3ld 25418} wHg
& 243 A superoxide 2HFL BAF] H7A
FRd 9 Z393, & F2ES HEFH JR3Fe
aA%o] HsEHAY 23y, 3AF HEE FE2E
< FAsAE dy $8HR AT FYEFEEY
ascorbic®t A9 dE5E AATE BYou, HAF
g F2E ¥ AREF £ FEEL BE FRY
ascorbic acid®t} B 78 superoxide BUlE £H%F
&€ 3o B &80 Wge FERY AY A5 ¢
B33V

A7RF e FEEY FAFE vEg FEE
DPPH 2£A%& #ABINR, 373F & F&82
& DPPH £A%< ¥you HAE & FE2EL

So] @iglck 88 LDL ¥ linoleic acide] thgh
A% Wae 281 FEL v FEEL T
g4z da @251 ¢lE a-tocopherolB T}t ©f 7
F 2A%S B9, 33F 2 AHFY B FEE
HA] linoleic acidell thdt AtsiAsEI= Ao HF
ek oj9k ol HAF HAFY FAsaHe
B 2259 dgg FEFE EF fAddeW, B
22290 7% DPPH &A%°] AAZFL ey

& AUk 019 g ARG & 3
g Hole HE(phenod AR ARFFRY HA
Zd| o Bo] FHEHo e L 1HY w, i3
ghe FddMe 33F0] HAFRT B o 7§
A 0188 & dtkn g

gasiAle 229 WA, A =shiA
A 59 J1%e & £ e EFon? AR
A FasA2s BHA (butylated hydroxy
anisole)) BHT (butylated hydroxy toluene), PG
(propyl gallate) 53 22 &4 dislAe} EaHE
¥ Ze A dAsA AgsEo] olgH1 Utk
a#y, BHA, BHTE 58 &9%E AYAT =4
o] EA7l Hl1 glow, EFHEL JtHo B ©
e AT 7] HEAY, ojgL AT £+ e
AnHolns AR FiEAlY MEe] ATFHI I
o B Ay A9 @] 333 {A5LE Y &
Zo] EFHE A &L FUBAAEHE BYO
o, ol AAEH HAZE F 49Ei) #43 P
Az g48 ¢ dSL A

olde] Z¥g no}, ursle] AE AHFE in
vitrodld A7AE7 IAF 2F Az g &

X b Hr Lo
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€53 & ascorbic acid a-tocopherold] x| ¢
& EFo] AR FASAZ MEEG 4 AT A
BHA, o PR A Az Lo 2zl
82k JeBg ofd i AL} ©) o]Fo)zo} &
Aeg Alggr}

q &

WS HEE M spicts LI KERE M
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#E At
L olREFEE8 9 superoxide £AFE HAFo] A

AFEY o AN, B 322 AA2H A
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ascorbic acid2tt © 73§ superoxide 47

Ho B 3380 g 22200} o 35
3. ¥lghg F£E59 DPPH 44

o] HixEHL, B 58 =

2A%E BAoY FHAFL 2A%] 9
4 vgg F£E89 LDL ¥ linoleic acidsl th3+ &

Ase BAEH H7%F BF a-tocopherol BT} H
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