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Anti-Oxidative and Anti-Diabetic Effects of Methanol
Extracts from Medicinal Plants
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ABSTRACT The purpose of this study was to measure total phenolic compounds as a measure of antioxidant activity
as well as a-amylase inhibitory and a-glucosidase inhibitory activities as a measure of anti-diabetic efficacy in methanol
extracts from 23 kinds of medicinal plants. Extracts of three medicinal plant species showing high total polyphenol
contents were selected (Euonymus alatus stem, Taxus cuspidata fruit, and Eucommia ulmoides leaf). Extracts of six
medicinal plant species showing over 60% DPPH radical scavenging activity were also selected [Eucommia ulmoides
barks (80.10%), Lycium chinense roots (64.25%), Euonymus alatus stem (73.59%), Lespedeza cuneata (78.20%), Taxus
cuspidata fruits (70.52%), and Tilia taquetii leaf and stem (67.81%)]. Regarding a-glucosidase and a-amylase inhibitory
activities acarbose showing approximately 80% inhibitory activity was selected as a control group, and six species
(Eucommia ulmoides heartwood, Eucommia ulmoides bark, Euonymus alatus stem, Dioscorea batatas, Coix lachryma-jo-
bi, and Phaseolus radiatus) showed greater than 80% a-glucosidase inhibitory activity. Extracts of nine medicinal
plant. species showing over 80% o-amylase inhibitory activity (Pueraria thunbergiana root, Eucommia ulmoides bark,
Eucommia ulmoides leaf, Lycium chinense fruits, Euonymus alatus leaf and stem, Euonymus alatus stem, Sasa borealis
whole, Dioscorea batatas leaf and stem, and Tilia taquetii leaf and stem). Based on these results, medicinal plants
showing high antioxidant and antidiabetic activities can be used as fundamental products in developing new medicines,
as well as functional foods to prevent adult disease.

Key words: total phenolic compounds, DPPH radical scavenging activity, a-glucosidase inhibition activity, a-amylase
inhibition activity
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Table 1. Medicinal plants and herbs used for experiments

Korean names Scientific names Used part
% Pueraria thunbergiana Flower
Root
71 3-4Fo) Viscum album var. Leaf
coloratum Stem
Leaf, stem
= Eucommia ulmoides  Stem (heart wood)
Stem (bark)
Leaf
7)1 A Lycium chinense Fruit
Leaf, stem
Root
ko R g B Euonymus alatus Leaf, stem
Stem
Z9 Sasa borealis Whole
Leaf
Abal Saururus chinensis Whole
w} Dioscorea batatas Whole
H] 42 Lespedeza cuneata Whole
T4 Taxus cuspidata Fruit
&5 Coix lachryma-jobi Whole
=5 Phaseolus radiatus Whole
=4 Polygonatum odoratum Root
o}t Tilia taquetii Leaf, stem

gFe AR 1 g F9 mg gallic acid® YeERfSAT
DPPH radical AHs &
DPPH radical 22752
o SA3A Hegs F
(Slgma—Aldrlch Co.) €9 0.8 mL
E2F 918 3 520 nmell A
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=& 0.2 mLoﬂ 0.2 M DPPH
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a—Glucosidase X3l &M =X

a-Glucosidase A3 #4-2 Tibbot¥} Skadsen(15)<]
o) e} 4383t a-Glucosidase(0.35 U/mL)$} p-
nitrophenyl-a-D —glucopyranoside(1.5 mM, PNPG)+= 0.1
M sodium phosphate buffer(pH 7.0)l £-3l3}o] AF&3}5)
o Z+Z}o] FZE 50 pLE 0.35 unit/mL a-glucosidase
EA9 100 pLet EF3le] 37°ColA 1087 A ge
1.5 mM PNPG 50 pL.& 7}8ked 37°Cell Al 2023t WHAl %
t}h 1 M NaxCO; 1 mLE 7}8ke] dhg-S Agx]A]71 F ELISA
(UV-1650PC, Shimadzu, Kyoto, Japan)E A}&3}] 405
nmell X FFEE SATIL A& (%S Artstdon, &

Az 0.2 acarbose(Sigma-Aldrich Co.)E AF&3FAA T}

a—Amylase Xl &M

a-Amylase A3 &2 Stirped} Corte(16)9] WS
M3 sle] =43t} =55 125 Lol 12 unit/mL pan-
creatin 7199 a-amylase 4% 62.5 pL, 200 mM po-—
tassium phosphate buffer(pH 6.8) 62.5 nLe} &3t3}o]
37°Cell A 1047F Avjddt & 1% starchE 125 uL 7}k
37°Cel A 57 WA ZITE W3-l 48 mM 3,5-dini-
trosalicylic acid(DNS, 30% sodium potassium tartrate in
0.5 M NaOH) @rAA]eF 125 yl.E €31 100°Co A 1583k
#ol IS A F F2Es] WAA7] AL, o] wkg-ofo 3wl
o] THE 7Fst ¥ ELISA(UV-1650PC, Shimadzu)E AH&-
3te] 540 nmell A FHEE S48t AfE&S ALtttk
SAXzE|

Ao A dojxd Aol FAA F24d2 SPSS(Statis—
tical Package for Social Sciences, version 12.0, SPSS
Inc., Chicago, IL, USA)E o]&3lo] HFtEF A=
B AL, ZF s o] A o] FAA #o48S K0.05 T
oA Duncan's multiple range testell &3] 7343} t}.
sl 9 e B4 k) AR
Foje] BAlahaln.

Pearson's corre—

lation analysis&

27t % o
FZAMEO & Er|Hs &
A& 22 AR A B o]/de] G4k 7 X3
A $-S 7}x 31 Q= phenolic acid, flavonoid, antho-
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5 e g% 54 29 35 F259(2.25 mg GAE/
mL)¥} 523} T%"%J(Z 21 mg GAE/mL)°] 7}4 &< 3k
= 2l FE4(0.01 mg GAE/mL), W53 3
Z9(0.01 mg GAE/mL), 27 FZ(0.02 mg GAE/mL),
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01rl_,“ir$L’
o lo
03202""_@,

o fr oo

o[N

—\—‘

oo > e

F fr 22 ox ox i o

53
7

ol
]

o ro
5

=

(<0
o
s

1.

ol
-

s 535
e 7

=

<=
<

[

"m r—?‘—" Ofﬂ

W o

Og“L l‘UE N mFFl _1‘9‘_, IO [UE, _‘1'-_1, ]Iol‘

R
~N o{}l«

m]ﬂ

ST =
e

FEABFE ol §F e BAY 1 A} A% F
% Zelvls FFo] fARe] TRl weh v S Aol
Ao ehgth el F Felvls el we of
4% Fol2: YR 27), v}, FEA, 2R o

P
i
il

lo,

P 2 FIn B4 683
712 71573 2AEA o8 THedol & ALR A
A},

My

kR AlE9| DPPH radical AHs &3

E8-9] 228 LpERYE DPPHE #4F W9l free radical
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Table 2. Total phenolic contents of the methanol extracts from medicinal plants

Total polyphenol

Korean names Scientific names Used part (mg GAE"/extract g)

Z Pueraria thunbergiana Flower 6.05+0.05""
Root 5.59+0.01'
7 §-%2ko] Viscum album var. coloratum Leaf 5.35+0.03'
Stem 5.32+0.03'
Leaf, stem 5.10+0.06
= Eucommia ulmoides Stem (heart wood) 4.02+0.01°
Stem (bark) 3.57+0.031
Leaf 14.24+0.08"
T A5 Lycium chinense Fruit 3.25+0.02°
Leaf, stem 7.51+0.028
Root 7.83+0.03
kI RN g Euonymus alatus Leaf, stem 4.9240.03'
Stem 15.12+0.03"
2 Sasa borealis Whole 4.68+0.09™
Leaf 3.72+0.01°
Al = Saururus chinensis Whole 3.1940.02°
v} Dioscorea batatas Whole 13.47+0.02°
H 4= Lespedeza cuneata Whole 13.69+0.06°
F5 Taxus cuspidata Fruit 15.25+0.08"
55 Coix lachryma-jobi Whole 3.45+0.01"
== Phaseolus radiatus Whole 4.31+0.02"
S Polygonatum odoratum Root 1.50£0.08"
Mol Tilia taquetii Leaf, stem 12.50+0.12°

GAE gallic acid equlvalents IMean+SD (n=3).

Different superscripts (a-t) in a column indicate significant differences at P<0.05 by Duncan's multiple range test.
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Table 3. DPPH radical scavenging activity of medicinal plant methanol extracts

DPPH radical

Korean names Scientific names Used part scavenging activity (%)
% Pueraria thunbergiana Flower 13.730.78"%

Root 35.60+0.34'
7] 9-4ko] Viscum album Leaf 24.48+0.49'
Stem 20.49+0.00™
Leaf, stem 20.07+0.06"
== Eucommia ulmoides Stem (heart wood) 27.61+0.82"
Stem (bark) 80.10+0.10"
Leaf 10.95+0.881
A Lycium chinense Fruit 15.65+0.10°
Leaf, stem 39.42+0.10"
Root 64.25+0.40"
A Euonymus alatus Leaf, stem 38.59+0.48'
Stem 73.59+0.17°
Z2 1 Sasa borealis Whole 1.76+0.60°
Leaf 14.26+0.49°
Al % Saururus chinensis Whole 16.16+0.28°
v} Dioscorea batatas Whole 45.80+0.55*
H| =g Lespedeza cuneata Whole 78.20£0.15
F& Taxus cuspidata Fruit 70.52+0.15°
&5 Coix lachryma-jobi Whole 15.58+0.20°
l':l:,— Phaseolus radiatus Whole 18.55+0.26"
=29 Polygonatum odoratum Root 8.69+0.25"
WOl Tilia taquetii Leaf, stem 67.81+0.06°

”Meanj:SD (n=3).

IDifferent superscripts (a-s) in a column indicate significant differences at P<0.05 by Duncan's multiple range test.
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Table 4. o-Glucosidase and o-amylase inhibition activity of medicinal plant methanol extracts

a-Glucosidase inhibition a-Amylase inhibition

Korean names Scientific names Used part activity (%) activity (%)
Z Pueraria thunbergiana Flower 41.50+0.23"™ 42.20+0.23°
Root 61.84+0.16' 83.02+0.36"

A L-2ko) Viscum album Leaf 2.49+0.09° 3.49+0.28"
Stem 78.45+0.23¢ 74.56:0.65°

Leaf, stem 58.28+0.09 57.63+0.65"

T Eucommia ulmoides Stem (heart wood) 82.13+0.28° 72.07+0.36'
Stem (bark) 83.50+0.23" 89.92+0.70°

Leaf 43.65+0.58" 92.52+0.40°

F7) AL Lycium chinense Fruit 77.4340.33° 87.97+0.73¢
Leaf, stem 77.1420.44° 61.17+0.44'

Root 44.90+0.53' 73.24+0.47"

ShaL Euonymus alatus Leaf, stem 73.70+0.47* 84.63+0.43°
Stem 82.06+0.19° 92.26+0.43"

Z9d Sasa borealis Whole 74.72+0.55" 82.65+0.43"
Leaf 57.88+0.38’ 6.84+0.281

Al Saururus chinensis Whole 40.94+0.30" 40.94+0.30
w} Dioscorea batatas Whole 88.71+0.51" 89.91+0.76°

v =g Lespedeza cuneata Whole 48.45+0.32" 48.45+0.32"
F& Taxus cuspidata Fruit 57.88+0.23 51.76+0.73'
S Coix lachryma-jobi Whole 83.2240.69° 41.54+0.57*
= Phaseolus radiatus Whole 83.67+0.29" 57.15+0.57"
== Polygonatum odoratum Root 57.94+0.26' 44.96+0.49"
Biol ) Tilia taquetii Leaf, stem 62.78+0.51" 96.66+0.37°
Acarbose (5 mg/mL) 80.28+0.02 80.88+0.02

YValues are meantSE (n=3).

Different superscripts (a-r) in a column indicate significant differences at P<0.05 by Duncan's multiple range test.
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Table 5. Correlation coefficients among total polyphenol con-
tents, DPPH radical scavenging activity, a-glucosidase and o-
amylase inhibition activity of medicinal plant methanol extracts

DPPH radical a-Glucosidase o-Amylase

scavenging inhibition inhibition
activity activity activity
Total polyphenol  0.618" 0.333 0.334"
content
DPPH radical 0.165 0.326™
scavenging
activity
a-Glucosidase 0.710"
inhibition
activity
*P<0.01.

2 Yelgth(/X0.01). DPPH &z 24 24 94 o
amylase A3 &7} 4ol FHBAE BATH0.326, X
0.01). a-Glucosidase A3l &7 a-amylase # 3l &7
2 0.71022 ¥ %9 A3AAE YeRHATHX0.01).
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