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In vitro Antioxidant Activity of Mentha viridis L. and Mentha piperita 1.
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Chung Berm Park, and Nak Sul Seong

National Institute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT : For selecting a new candidate as functional material, this study was conducted on ir vitro antioxidant activity
and total phenol content of methanol and water extracts prepared from two Mentha species (M. viridis L. (M. spicata L.) and
Mentha piperita L, Extracts of M. viridis showed more efficient scavenging activity on superoxide and DPPH (a,o-diphenyl-
B-picrylhydrazyl) radical and inhibitory activity on oxidation of human low density lipoprotein (LDL) induced by CuSO,
and auto-oxidation of linoleic acid than those of M. piprita. Methanol extract (65.88%~77.59%) and water extract
(37.69%~87.21%) of M. viridis also exhibited more potent inhibitory activity on LDL oxidation than that of a-tocopherol
(28.37~66.54%) at 1~100 pg/ml of final concentration. The total phenol contents of methanol extract and water extract of M.
viridis (17.95% & 10.18%, respectively) as tannic acid equivalent were higher than those of M. piperita (15.44% & 9.19%).
But the yields of methanol and water extracts of M. viridis (13.3% & 13.5%) were lower than those of M. piperita (14.1% &

14.6%). The results implies that the extracts from M. viridis (spicata) is more useful material for industrialization as func-
tional food than those from M. piperita.
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Z3} (Lamiaceae)l| &3h= thdA
, g, dlse] a5l Jal FE, 78, UTET,

ikt AR osl] fEEE AR 2B Ae A Q| BR (EEER), X5, SRAad o] ARERt 9o
= sl o8] AAFRRE Ak AE 2ot & w FAHESZ |Himoneneo] EFEO Tl gttt (Bae,
AsiA] g 2L o130 AR FEEhH AF| ke 2000).

£, ZEAF A 2 DNAS] HEw 750 207 9] 2 Aol Aas AMHE vl spearmint ¥ green
3 Thekst EgiA] dsto] fb (Bvance ef al, 1995; Sozmen — mint® E-8lE Mentha viridis L. (Mentha spicata 1.)3
ef al, 1994y = g9lovz olg o5 fave ANEAS peppermint B A YEVSIE B2 Mentha piperita LS Tl

A o e =R s dist Bilo] HFEH 9 R B7A Mentha piperita Lo tetele & HIV-1 2 &
th (EAlfy et al, 2005; Eccleston et al, 2002). 712 &  HSV-1 84 (Yamasaki et al, 1998), 34 (Blaszezyk er
2FslA| 2 BHA (butylated hydroxy anisole), BHT (butylated — al, 2000), &t 2 ®AM 228 (Kumar et al, 2004),
hydroxy toluene), PG (propyl gallate) 53 72 44 @t AR o3t 317 F5AMAE Y] e B S ARG (Samarth
splot B edt 22 JA AT AdEe] ol85Y & Kumar, 2003), ¥¥HA ZF (Inoue et al, 2001) 5o
Aot e g3E AW TGSkl BHA, BHT= A Yot 71 ooil B AER] pulegone 54 ER=
Aol HA7E Hof AMge] 7R glon BEXHEL 71E 7V (Taylor & Francis, 200)2.2 L&A ATk Mentha

& GG 7L o o]ES tiAE & e 2o spicata L. - Mentha viridis Lo D)X= Ednlo] &
T kde MARkeAe] Jde] @7 (Choe & Yang, A (Yu et al, 2004) So] HiEo] I3 FF4 Mentha

1982). species®ll theh DPPH radical scavenging activity AT (Kosar
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Aol AH&-H 2%‘94 ulelRl M viridis L. (M. spicata L.)

2} M. piperita L= 2 Ld 64 FETH e ks
AAAEEZ oA AARE AFHS T A, BEA%, B8}
o FEE A ARSI HEs FEE2 2d 4 A
ZAEE accelerated solvent extraction (ASE apparatus)E

ol-g3te] 50TCelx 57t Hﬂ%—%i 23] whE %%6}1 olZ

o7}, P2 2ANAT o F §e) 2

=

e o] =y

'I‘E L E () S

e ool 2407 NYRE T oASE $92 2
3] HES & FAdRs] 2AGIe 7t &89 5

B 2Yshr

2. A2k 2 J[7|

A& ARE-E PMS (phenazine methosulfate)S H]Z3+ £
28 Aleke Sigma Co. (USA) A E<E, DMSO (dimethy-
lsulfoxideys X33 fvle= EFS, A 833d= ASE-300
(Dionex Co, USA)S AME-8I3AL, linoleic acid AFshAs A
Folli= shaking incubator (DS-310R, Dasol, Korea)s, &%
% &A= UV.visible spectrophotometer (Cary 300, Varian,
AustraliaYs A3}

3. ol-l\l-g} §I-}\‘I 7—I7§-l

1. Superoxide E}E]%L

2HG : M viridis, M. piperita®] |
HE FEE U E

E g FZE2] superoxide BTzl tgk 47
24]2 Nishikimi et al. (1972)94 qhle] olsf kS 7o)
AT 7] FEES ASVSEE0T 5, 10, 50, 100,
200 ug/md 0] H=E iﬂlf& T 2z 05l A FHal 01 M
Tris-HCl €438 (pH 8.5) 0.1 mf, 100 yM PMS 0.2 ml 3}
Sl 560 nm oA FEE S5t o|wje] FEEE S )
Alsted 500 uM NBT 02md % 500 uM NADH 0.4
W E 713 & 560molr] E2HE TPE sow 3 & A4
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st FUE Ao R At CoE CE I 7t 3
& [(C-Co(S-Sp)AC-Cy)]x100°] tNY3ld Superoxide A5
(%)g 2=
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(o) A=kt
3. AU% Aeh (low density lipoprotein, LDL)2] AFs}el]
i3t A3 Miller er al. (1996)2] WHH-S WYt T3

3 o] ATt 50~100 4 & proteing FF-3H =S
human LDL _%X'“ Sl —r— 2751 ’L';Ef] Hl—b‘]’ % 0.02 mﬁ

10mM phosphate-buffered saline (PBS) 0.115m{, 0.25mM
CuSO4 0.04ml 8} A 37CollA 3A17F &<t HH.—A]ZM A
&3ste] o] Wkl 20% TCA €9 18 & 71l W3-8 &
@AIZl & 0.05N NaOHel =21 0.67% TBA &9 1l
74StL 95ColA 1587 714, Whe £ o2 et
Aoj7l w2 3,000 rpmoll A 158 B¢t GRS &
g A5 o] $-FF malondialdehyde (MDA)S] %k*
540 nm oA ZA 3] tiziel vigt AE ()EAM AAE
Ve

4. Linoleic acid AFgAtalol] 3t As| &3} : Haraguchi et
al. (1992)2] ¥l we} ofgh&e] <%0 2.51% linoleic acid

04m{, 0.04M phosphate buffer (pH 7.0) 0.8ml, FF/F
0.77 ¢ 28|53 7} Fre] BElEEE 0.03mE WHEAe X
Aste] 40T haolld whgAIZITh 24X7E - o kgl

0.1me g 3| 75% ethanol 2.7 mé, 30% ammonium thiocya-
nate 24 0.1ml, 3.5% HCl| =<1 0.02M ferrous chloride
0.1 m¢ 9 EFH F s00mm oA FRFEE S7gsle] A=
E AT A AU SE ARES izl 33

= thE A& (Y%)2A UERSiH.

4. EHs e
A kA Auk-3oll A alkylperoxy radical®]th
alkylradicalol] < o 2M 7 radicals A|ABIA 4k
312 IAGle Aoz BHaEo] = vl (Labuza, 1973), ¥t
3kl ksl EAol| Jkg mXE HEsREY ¢S vuwst
7] Q18] Kim et al (1993)] Whdel wlg} o33 o] A¥
stk 4 w9 vst F2ES 47 100 4L E F3E 2%
Na,CO; £ 2ml & &35l 28 §F 50% Folin-Ciocalteau
reagent 0.1 ¢ S Frlslglon Aol 3087 Ws &
EATE tannic acidE TEEEFE AT

750 nmel| A S H S
A2 tdste] FEE] Hg s 3F (%)E A=

o

SO
=]
T

=
2E 59

st
5. SAHEN
w3l FE&E s E ks 79432 SAS

o]-&sle] p<0.059]

Duncan’s multiple range

(statistical - analysis systems) program=
o) one way ANOVA test &
test2 g stATh.
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Fig. 1. Scavenging activities on superoxide radical of methanol
{a) and water extracts (b) prepared from M. viridis L. and
M. piperita L. (ASA; ascorbic acid).
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Fig. 2. Scavenging activities on DPPH radical of methanol (a) and
water extracts (b) prepared from M. viridis L. and M.
piperita L. (Toc; o-tocopherol).
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Fig. 3. Antioxidant activities on the oxidation of human low
density lipoprotein (LDL) of methanol (a) and water
extracts (b) prepared from M. viridis L. and M. piperita L.
(Toc; a-tocopherol).

ZE°] UYetd DPPH #HZ £2A%L tR2EFY o-
tocopherol?] DPPH )z 275 (4.86~91.63%)01 24 sh=
9% A3 Uil ZoE ERIEY

3. QRZF MUSX|THH (1 Do) Lstol| CHst Aoz}
Abe] dAollM Eeld AUeAchgde] Aol et a}
ste] AEA S BA% e o 2o} 1~100 pg/ml 9]
SEolM M viridis®] HEhE FEE 6586~77.59%2] LDL
A3t AsSE, M piperita®] MErE FEES 50~75.45%9]
LDL 43} Adls2 Jehlglow M viridis®] & 5252
37.69~8721%, M. piperita®] & FZE2 18.45~87.69%2]
LDL s} Aslee B M viridis7} M. piperita Btk %
4% LDL Akt Asfee vepd 2 € 4 AA (Fig.
3). 2L M viridis®] WEE 322 439 A FEoA
z=E4 a-tocopherol®] 28.37~66.54% Xt} Y53l 55
3= Jeld vbE M piperita®] HERS FE2ELS 10 ug/ml
ol FXoMT a-tocopherolBth B =E1S3ct ¥, &
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Fig. 4. Antioxidant activities on linoleic acid auto-oxidation of
methanol (a) and water extracts (b) prepared from M.
viridis L. and M. piperita L. (Toc; a-tocopherol).
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FE2E BT M viridis?7V M piperitaR T A H o2
TS U Zle o = A%tk 29l ol A=
Zheng¥ Wang (2001)°] AAS FeNZ A3 M piperita
(226 mg of gallic acid equivalent (GAEYg of fresh weight)
Y M spicata (0.94mg GAE/g of fresh weight)®] =|&3tek
= AR 738ko)R) T}
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fol Z

Hir Na M
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g 2% HelERE dofdl FEE 88 24 2
I, M viridis®] MRS 2E5E 9 B 3252 717 13.3%
2 135%R3L, M piperita®] MES FE2E UL B FEES
ZZE 14.1% 2 14.6%Z YERY F20M= M piperita® X
M viridis3oh & 0 =& $£22 JERIYEY o1& Doman

et al. (2003)°] B33 M piperita Framtsila (332 mg/g of
dry weighty @ M spicata var. crispa (231mglg of dry
weight)?t YX]3k= A3}o]t} (Table 1).

ol st 2 APdxE FFIH HEH A in vino
FAAsA NS B FalE FFANM M viridis (M.
spicata)’t M. piperita® Tk 31900 wEbA M viridis
= Hoh §83% 7154 AR AE vFeAe] oL A
=¥

Table 1. Total phenol contents and vyields of methanol (a) and
water extracts (b} from M. viridis L. and M. piperita L

Extracts Species Total phenol (%)  Yield (%, w/w)
Methanol M. viridis 17.950.04% 133
M. piperita 15.44+0.32° 14.1
M. viridis 10.18=0.33° 13.5
Water Lo b
M. piperita 9.19+£0.33 14.6

*Values with superscript within the same column are significantly
different at p < 0.05 by Duncan's multiple range test.
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