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In this study, we investigated the antioxidant activities, alcohol metabolizing activities, nitrite scaveng-
ing ability, angiotensin converting enzyme (ACE), and elastase inhibitory effects of hot water extract
from Makgeoly (HWM). Antioxidant activities were measured by using 2,2-diphenyl-1-picryl-hydrazyl
(DPPH) free radical scavenging activity and SOD (superoxide dismutase)like activity. The DPPH radi-
cal scavenging activity and SODlike activity of HWM were remarkably increased in a dose-dependent
manner and were 48.0% and 98.7% at 10 mg/ml, respectively. To determine the influence of HWM
on alcohol metabolizing activity, the generating activities of reduced-nicotinamide adenine dinucleo-
tide (NADH) by alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) were measured.
The facilitating rates of ADH and ALDH activity by HWM were remarkably increased in a dose-de-
pendent manner and were 70.2% and 64.1% at 10 mg/ml, respectively. The inhibitory activity against
angiotensin converting enzyme (ACE) of HWM was increased in a dose-dependent manner and was
74.2% at 10 mg/ml. The nitrite scavenging ability of HWM showed the most remarkable effect at pH
12 and 2 mg/ml. These results indicated that HWM may have valuable biological properties owing
to their antioxidant activities, ADH and ALDH activity, nitrite scavenging ability, and ACE inhibitory

activity.
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DPPH 2tz 275 &4
DPPH 7z 4£7%< Blois® WH[1]el we} DPPH
(1,1-Diphenyl-2-picrylhydrazyl)dl] ojgt 43 &742 =
A3tglth. DPPH 6912 100 ml o] &-&o DPPH 15x10" M&
=9 & Z7F5< &3t Whatman No. 2 filter paper®
o 7ste =T 96 well plateo] Al &9} DPPHE NS 1:4
H- &2 E3138le] 37°CollA] 3087k ¥H&-A1Z] &, ELISA reader
£ ©]-&3}4 520 nm (Molecular Device, VersaMax Microplate
Reader, Calfornia, USA) A §HFEE SH3IHth A3
5 (Electron donating ability, EDA)2 EDA (%)=(&7 &%
EAEHVH FRE)/HET FREX10002 ALFeH
AgE A7 &2 2253 FHEAE HlaLs] free
o3
A

radical?] AALYS HEEZ YR AT

SOD #AHY &3

SOD A (Superoxide dismutase-like —activity)<
Marklund $} Marklund @] 321l whe} &4 AH4AF S 3
AstE A (HO0) 2 AHAT] = 8HE-S st pyrogallol©]
AR FS SAste] YESTh ARE TEEE 34351,
10 ul¥ 96 well plated] 713k &, Tris-HCl Buffer (50 mM
Tris aminomethane, 10 mM EDTA, pH 8.0) 150 ul¢} 7.2 mM
pyrogallol 10 ul& H7}sho], Aol A 101?—2} HESA17) 3, 1
N HCl 50 IS #7}8ke] vh-2-& AR|A)17] & ELISA readerE
AHEEH] 420 nmol X FREE S4 ’5‘}“”“4 SOD frAHEA &
A& FJ7sk BT ARl o] FRE Aol E WMES(%)E
Hehi et

oy=(1— A
SODA (%)=(1—73) < 100

Angiotensin | —converting enzyme Xslls &3

A &9 ACEA 3] €792 Cushman¥} Cheung 5<] 3]
o we} 434, rabbit lung acetone powder (Sigma,
USA)E 03 M NaCl7} 342 0.1 M sodium borate buffer

Journal of Life Science 2010, Vol. 20. No. 5 769

(pH 83)1 1 g/ml (w/v)9] §=2 & ¥, 4

4°CoA| A 24X 7F

FZ3A . o] F, 4°C, 2,000x goll A 4087 94 FEEtg e
o, 35 d& ACE 2a4902 AHESTh

o
7142 03 M NaClo] &#% 0.1 M sodium borate buffer
(pH 83)ol HHL (hippuryl histidyl-leucine)&
w/v)9] FEZ =2l ¥ A831th ACE A3|&
A2NE 7Fsk o 37°Col| A 527F o nlkg Al &,
71AE 7he & oA 37°CAl A 1417 ¥Hg Al AT 150 ule]
1 N HCIZ ¥$$ %1] Al713L 750 ul9] ethyl acetateS 713

5 mg/ml

e AR

o] A58 120°Coll A 30%
ml«] Uﬂ BeS ¥We % 228 nmolA
FHE %@3}5\’1‘:} tHZ:ILEH‘_ A& EH’\‘_ THT

c-5
C—B

ACE inhibition (%) =

S: Sample absorbance
C: Control absorbance

B: Blank absorbance

6.0)= AH-8-3}o] ‘?l% =

ZAst] BgE A S FHlshHTh ]% ] 1 1x l{}%ﬂ
HEEA) 7] T Griess AoFE 7hste] EAIA 1587 A2
WA F, 520 nmol A FREE SA st &St opEA
S T FA YL Griess Ao Al FFH5E 7Hety
2719 FLEA Bt ofdANE AATLS e 2
At oz Astsldo.

oA AAE(%) = [1-(A-C)/B]x100

A: 1 mM NaNO, &0 % A|&E5 73] 1A13F whe-
A7) B9 3T

B: NaNO, &99] 3%

C 38 A9 F2E

ADH & A3k é’éﬁ

ADH 84 %=+ Choi 5[2]# Racker & WH[26]S HP 5}
A=, spectrophotometerg o]§-3ko] 340 nmoll A FAH=
NADH® 355 ST ZH e it Al @29 alco-
hol 0.1 ml, NAD F&%4 05 ml, A& 01 mlE #7}ska 0.01IM
glycine-NaOH #%4-9(pH 88)& % 537} 1.8 ml7} H A
A7bek & 25°C F&¢z00 A 1087t ¥H3-A17130 ADH 0.25
mlE 7}Fte] 340 nmoll A F3 =9 W3kE SAsAH. oy
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ADH activity = (B/ A)><100

A 279 Hu &3

B: 43879 Hu %%E

ALDH _$_I-A-I %(%DF §3c(;|

ALDHY BAHEE Tottmar 59 HH[30]S ¥ &3}l

9] ¥3E 340 nmoll A A3

NADHA/Jol w& F¥=
ALDH®| 4% 45 98] 75 21 ml, 1 M tris HCI,
3 M KCl, Al& 0.1 ml, NAD 0.1 ml, 2-mercaptoethanol 0.1
ml, acetaldehyde 0.1 mlE &3 o 25°Coll A 1027F w3
A)7]3 ALDH 0.1mlE 7}8te] 340 nmollA] FF 5o W s

SAsA ol xFE ANEHAN SHFE ¥ o=
319t} Positive control-& ADH &4 & Z7g ol 4] A&
Ao st om, ALDHS| B4& ADH &4 A4k o) ujet

=4 HA

Zn} 2l pE
DPPH 2lCiZt A5
watsh Aol A9l 9| shole, AA

Free radical&

AA FPAEE A Eh o]E EANLT S 4F
AW} =g}, 53] glResle] jlog & ANS B Q)
on, 9§ WY 75S dANA AR dFS A7,
g8 a, F5 2 M, F24 59 JFesE 7HEE A2
ot Q1A W9 free radical> A4, Tl A5 7} wk-gate] YA
o =315 £ F e E4E, o]H ¢ free radical S Al
& gle AAEZ W A7t Dds] JPgHa Sk
53] DPPH (1,1-diphenyl- 2-picrylhydrazyl) radical &7
< S EA Y AT TS o] &3 s SHHo R F
2 AMEHE Wolth

9] AHE 44 FEE9 443 a3 DPPH radical
AA LS S43t g2 Yehlon, 1 23

[SR=%
10 mg/mloll A 48%9] &4tslehA& e Ath(Fig. 1). ©l=
positive control2 AR&-& vitamin C9 0.1 mg/mlel| A e}
H 96% kst FAHTE e FFEo|nt AN, &, WS,
o}7tAlo}, &H, A7), 74el Wa ol o] DPPH radical 275
] 164%, 17.1%, 10.7%, 18.5%, 19.2%, 22.6% = LFER}IL 910,
Ao 443 &S 7IdE 4 AoH13]. E=F, Moon's
[23]19] Rao] g3t FA = LA e 22, Ax, T,
uhel, 739 5% 1 mg/mle] =AM Ay asol 2tz
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Fig. 1. DPPH free radical scavenging activity of hot water extract
from Makgeoly (HWM). Results are meantS.D. of tripli-
cate data. Vit. C, vitamin C.
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Fig. 2. Superoxide dismutase (SOD)-like activity of hot water
extract from Makgeoly (HWM) depending on con-
centration. Results are represented as meansiS.D. of
three independent experiments. Vit. C, vitamin C.
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Fig. 3. Angiotensin I-converting enzyme(ACE) inhibitory effects
of hot water extract from Makgeoly (HWM). Results are
meantS.D. of triplicate data. Concentration of captopril
as positive control is 0.1 mg/ml.

Journal of Life Science 2010, Vol. 20. No. 5 771

oA n8et AA FH7t #EE |, tHu 4 FEEY
ACE A3 855 #A8tth 1 2% HAee €5 358
10 mg/ml¢] FE=olA 90%] A &4& Jehllt o=
de)dte] e dgAstE AL 90°Col Y LA T
A EHolgte AS vt Ed, P 95 32
29 gudgt ade % ACE A8l a7 5a) Lol
Ao g Bustgt} Saito 5[27,28]2 HF(sake) 9t FF F}
ol gudt %50l S Husgon, o5y Fudgt
5 ACEZAS Aoz 1 33 Jehde 2}
Atk o5 Huel B AFANE vinEAs A7 2ty
AES 53 FuEY 85§ o2 § gtk A4 2
A AAE ACE A&l @4 tial R g vy} glonz

nitrosamines 44331 A ETH25]. whetA] QI

>,

2
0
=
ok
4
%2
r
L3
e i,
Ao e
e oL
e lo
T
— o
S 4
i)
>,
jate
o
A

i
=2
xo [0
o
°

o Rl
>
ol
ol
14 R
2
iy,
ox W
ac)
&
)
ajl
LN
X
1o,
o re

T T

=
m\l
ACH
M
_I a
=2,
1o

o ok 3@
>
e

ok
2
=2
=
ol
——
>
e
k1
—  of
e
8
=
N
)
.

i
G
i)
[
i
10,
o al
)
gt
oX,
=2

AZTE HeEti AT AT, 2z
3 A7 e AP o3 UA &
Aol HaiAE BusA sttt
2 ATl e s d5 FE559 pHE oA
2A% o A= Fig. 49} 2t} Positive control?l Vit.
1 mg/mle 52, $248 €4 F2E2 2 mg/mlY

[ = T T4 [ )

=
o
1o
o2
X
]
2,
>
=)
iy
1o
off’

ﬂ-llO l_ﬂ

HE , o

o T

o, 2

° o

*

o,

i,

rx

jates

Nitrite scavenging activity (%)

pH 3.0 pH 6.0

Fig. 4. Nitrite scavenging effect of hot water extract from
Makgeoly (HWM) under different pH conditions. Results
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Fig. 5. Effects of hot water extract from Makgeoly (HWM) on
the alcohol dehydrogenase (ADH) activity. Results are
meantS.D. of triplicate data. Hepos is used as positive
control.
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