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Inhibitory Effects of Maesaengi (Capsosjphon fulvescens) Extracts on
Angiotensin Converting Enzyme and a-Glucosidase
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Physiological activities of hot water (MHW) and 80% ethanol (MEH) extracts from Maesaengi
(Capsasiphon fulvescens) were investigated in this study. For the evaluation of antioxidant activities
for MHW and MEH, 22-diphenyl-1-pic-rylhydrazyl (DPPH) radical scavenging activity and
superoxide dismutase (SOD)-like activity were measured. DPPH radical scavenging activity and
SOD-like activity of MHW, and MEH were increased weekly in a dose-dependent manner, and
were about 10.8, 138, 624, and 27.1% at 10 mg/ml, respectively. The angiotensin converting
enzyme (ACE) inhibitory activities of MHW and MEH were about 5.9% and 49.7% at 1 mg/ml,
respectively. The a-glucosidase inhibitory effect of MHW and MEH were about 1.4% and 67.3% at 1
mg/ml, respectively. To determine the influence of MHW and MEH on alcohol metabolizing
activity, the generating activities of reduced-nicotinamide adenine dinucleotide (NADH) by alcohol
dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH) were measured. Facilitating rates
of ADH activity by MHW and MEH were increased weekly in a dose-dependent manner and
ALDH activities were not detected. Elastase inhibitory activities of MHW and MEH were 75.9% and

51.2% at 10 mg/ml, respectively.
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ol wet Soldt AAS Yehlle g 985S I
st Qlo] A% 7154 AFo g FEE QT8 2 FolA
T 5272 vl A o)(Capsasiphon fulvescens)= 4 ¥ HEo] 1
T 8 2FAY Bl ofshd 2ol Ay vheket F7]
A& 02 s2FEG wol gt vk & A ATH9].
53] R#714E A%k AR T ool was 9 =4
4, 2033 dadst e 25 287158 HAe
Ho| ghol Ea1, ebget Ao Holste AETHEE =
obr o]5 F71-d 93 A aHs} YHE dzFoltt
[918]. dtAIT, mj A ol= f-Euhetal A Falel AFA R x
ZH) Aol A 2lste], 119 SE5H 45970 W2 &
oolyze} B30 do) o) Vet SAZRE QFEH0

TAEE A5o] AstEER I Aibge] F3] A
upebA v Aol 5 A3 thE HxFo Y3 7| FAL ofF
gFetA ATE o ko, wiAdolo tieiA = TR/ AT
U A g AL i 712 A AT Ay E T, dF
A gAd g3 A3 FZd g4 A EHAT5,12,20,
21,25,33].
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AlZ
2 AR A WA o](C fulvesceny T g FEARS WY
e AR FhstA] ARl AL F dFE 5% 5A

oA 2d Az A olF YM7|(HMF-1000A, Hanil
Electronics, Seoul, Korea)Z 23 wjAJ o] Z 30 mesh ©]3}
o As FE& ANEE ARG WjolY E FEE2
25 Aol AR 20 goll THF 112 71843, 90 coﬂxi
6217 &2t F235k EMOE’:] e FZEL 80% et
2 247 FF35te] A3t 53 %2 Whatman No. 2
filter paper2 ] ¥}g+ & rotary evaporator (EYELA N-1000,
Rikakikai Co., Tokyo, Japan)ol Al &35 3}1 ThA] 70T A

S22 AL NBE AESHGY. N F2EY FeL

A5 FEE 20%, &S FEE 395%2, 2 A A =4
Al ABE FHF FrEE £83 & =AYy

DPPH 2iCiZt 4715 &3

o] FEE9 AAFATE Bloise WH[1]el wet
DPPH (1,1-Diphenyl-2-picrylhydrazyl, Sigma Chemical Co.,
St. Louis, MO, USA)ell W3t #4239 &2 A3 4
DPPH &1 100 ml o] &-&<] DPPH 15x10* M& =21 &
S5 100 ml £33t Whatman filter paper No. 22 &
ate] =30k 96 well plateo] A 59} DPPHE& S 1:4¥]
&8 Esto] 37ColA 3027t w3271 ¥, ELISA reader
(Molecular Device, VersaMax Microplate Reader, Los
Angeles, CA, USA)E ©] 8349 520 nm A EHFE=E 54
sttt} M A3 o] 5 (Electron donating ability, EDA)& EDA
(%)=(NE=TFZE-ANEH7ITFEE)/HETFEE X100

OB AT AEE A A e d2aEY F3E
A Hlaste] e AAZYE W& el

Positive control& 3+etAl 2 LA e Vit CE ALE3}

At

SOD  FAFEHM(Superoxide  dismutase-like
SODA) &3

SOD A& Marklund 9} Marklund®] ¥ [23] FE}
g2 g4 AAZES FAEEA (HzO2)i ;q].}\] e Hkes =
wj 3} pyrogallol (Sigma)®] A4 #FS S48t YERY ).
AEE TEHEE 543k, 10 ul¥ % well plate] H7}g
%, Tris-HCl buffer (50 mM Tris aminomethane, 10 mM
EDTA, pH 8.0, Sigma) 150 pul9} 7.2 mM pyrogallol 10 pl&
A7ete, A-olA 1087 ¥-&-A17]11, 1 N HCL 50 pl& 7}
o] whEE AAAZ F ELISA reader (VersaMax
Microplate Reader)E AH8-3t4] 420 nmol|A 2 EE 543t
Atk SOD FAMEA L A& A7k #3371 Aol &%

activity,

= 205 WES (%) 2 YER LTk Positive control-& 34t
A= LA e Vit C (Sigma)E ARSI T
SODA (%)=(1-A/B )x1oo
AN E AT B%
B: A& 7379 %

ACE (angiotensin | —converting enzyme) Xslls =&
o] FEE9 ACEA 3] &4 Cushman 52 WH[7]
o wet SAeA o, 2EAN-L rabbit lung acetone pow-
der (Sigma)E 0.3 M NaCl& &3 0.1 M sodium borate
buffer (pH 83) 1 g/ml (w/v)e] TEZ 4TolA 24A17
Z3% %, 47, 4000 rpmell A 407+ A4 FEste] A
ACE 282902 A8t 714E 03 M NaClo] 3+
# 01 M sodium borate buffer (pH 8.3)ol HHL
(hlppuryl histidyl-leucine, Sigma)< 5 mg/ml (w/v)<] &
2 59 ¥ 7]1E % RSt ACE AsjgAe Als 50 11101]
ACE 28249 50 pl& 7}t th 37T oA 587t ojn] 9kg-A]
2%, 714 50 pl& 7}0}1 ThA] 37°Coll A 1A 7E ¥HA| A T
150 1] IN HCIZ §H&-& A A17]13L 750 pl<] ethyl acetate
= 718k & 187 auwkslar 4C, 5,000 rpm°ﬂ/‘1 1087 A48
23k o 500 plo] A5 AUt o] A5 S 120T A
303 3] AXAA 2 mle] HESE ¥ F spectropho-
tometer (Ultrospec 3000 pro UV/Visible, Amersham
Pharmacia  Biotech UK  Ltd., Little Chalfont,
Buckinghamshire, UK)E ©]&3}¢] 228 nmol X FZEE 5
AGth xFEAE FE2E U2 FE589 50 uls 7}
A& 3193, positive control captopril S AHE-3F90.H,
ACE A3 &4 as= v ALt S o83t AlLtstaid.

m[o Iy

ACE inhibition (%)= X100

s AE FBE
CHxET F3=
B: A& P FE=

a-Glucosidase 4N g3 &8
a-Glucosidase &/ 94 &3 =742 Tibbot 52 WH[30]
o wah 743+t 50 mM sodium succinate buffer (pH 4.2)
o p-nitrophenol-a-D-glucopyranoside (PNPG, Sigma)E &
;H}‘]ﬁ 1 mg/mlg] 1.:1:; 7]11& u]-E_ 7];(1&011 1 mlg,].
T4 (Sigma) 30 unit/0.1 mlE EFsIaL 2Fole T
01 ml, V&A= AR 01 miE go} 37CoH 30231
AlZl & IN NaOH 0.1 mlE #H7}ste] FAAAH T Positive
control 2= acarbose® A3t AH3IATE olwf AR
p-nitrophenol (PNP)-& ELISA reader (VersaMax Microplate
Reader)E ©]43t4 400 nml| A 3 =5 459 U9
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T
s
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Aol & (%)=[1-(¥H-8-7-¢] p-nitrophenol 473 &/t 79|
p-nitrophenol 4§43 #)]x100

ADH &4 &4

ADH ZX &= Choi 5[6]% Racker?] ¥{[29]S W54
=, spectrophotometerg ©]-83}%] 340 nmellA A==
NADHY| §3%=5 SAHFo2H Yehhsith 5, A1g & al-
cohol, NAD (Sigma) &9, A2 0.1 mlE 718l 0.01 M
glycine-NaOH ¢%&(pH 88) F %37} 1.8 ml7} A
A7k & 5T F252AA 1083 §H&A7]12 ADH (10
unit/ml, Sigma)E 7}3te] 340 nmellA] spectrophotometer
(Amersham Pharmacia Biotech UK Ltd))E ©]§3}o &4 =9
HstE 248t ol 2= ARUA SRTE ¥e A
° 2 AT Positive controlZ AFHE-$F hepos® 2ol A ¢
g Ao, A wet 1/22 343t AE-8k¢ith. ADH
94 we £2A9 A0 FHEE 279 A TR
e HE2 depflen tgeat 28 Aoz Alteisith

ADH activity=(B/A)x100

A 279 A F3=
B: A7 Al F3=

ALDH &M =X

ALDHY A== Tottmar 59 WH[31]S I35ty
NADH Aol wE F3E° WS spectrophotometer
(Amersham Pharmacia Biotech UK Ltd.)& ©]-8-3}¢ 340 nm

oA 454t &, ALDHY &&= £4& 93 S75,
1 M Tris-HCl buffer (pH 7.5), 3 M KCl, A1 &, 20 mM NAD
(Sigma), 033 M 2-mercaptoethanol, 0.1 M acetaldehyde

(Sigma)E E{st o 25T oA 1083t ¥H-3-A1 7122 ALDH
(1 unit/ml, Sigma)E 7}ste] 340 nmollA FF=9 WSS
SAsA o xFE ANEHA SHFE ¥ o=
34t} Positive control& ADH &4 Zl.‘—zé N A AE-3E A
TYg Ao R 5 oH, ALDHY €42 ADH 24 A4H

of uzt $4 =AU

Elastase Xafiats =&
A 5.9 elastase A3 &4 James®] W9l whel SA )
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Atk &, 0.05 M Tris-HCl buffer (pH 8.2)° 71421 0.5 mM
N- succmyl -Ala-Ala-Ala-pnitroniline (Sigma)E &3] A171 %
A& 8t &4 elastase (1 unit/ml, Sigma) &S A7}t

t} o] EFAE 25T 1083 §H&A1Z] 3 ELISA reader
(VersaMax Microplate Reader)& ©]8-3%] 415 nmol A &3
=5 S35t Elastase A3l 842 T2 4ol ofaf ALt
3.

A 8] 24 (%)= (1-S/C)*100

S: Alg 7Y F¥E

C FH7HY F¥=

SHEM
B AN 4L Ade 7 gt Al i4 e A3
53 Aded g ZEAAE ALst e sl
ot 2 E
DPPHO|| st ehitst &y
JIAW 9 free radical> A4, Tl A5 3} wh-3-3ke] A 9

=315 3T F e 2HER o] AAY F e Y
4 Wi A7t 2w3 JPHa itk 53 DPPH
(1,1-diphenyl-2-picrylhydrazyl) radical 22AH-2 &itslE4
o AAFATE o)L kst SHYOZN FZ phenolic
%9} aromatic amine 3+3HEoA o] /\} == Wolth
ojd B AFelAe wjo] A5t o =9 F1tst
E 3= DPPH radical A1 A AT E =3 0]'04 ARTAFoZ
el =, 2 29 1 mg/ml FxoA 242 5.3, 108% %
TH(Table 1). ©]E positive controlZ A8-3F 0.1 mg/ml9] Vit
Ce} vlus) & wf o} v DPPH radical £7%S YU 1L
TE7F S el whe 2 A o] St
&l ol ZRE o] Fikst SAS VT § s AeE
Bt %, 10 mg/mle] wWjo] A9} dehE FEE A
7b7+ 108, 624%2] 270l Yebhetl mAo] A
Me anA 27 AT Qg FEEL A &
Z4S BAt ol Cho F[5]9 ®aLst YA|ste), ©
o] FEE] gAY FEEufd wet 1 FET}

‘Dl’ OlI) =

e, FEEe

=

=
=
-

O ofh i

g9l § dSS 9 4 AT Lim 5[22]9] Hild
st £ A7) mjAo] kg FEEol g FatstEge

Table 1. DPPH radical scavenging activities of hot water and 80% ethanol extracts from Capsosiphon fulvescens

Concentration (mg/ml)

0.5 1.0 5.0 10 Vit C (0.1)
Hot water 3.1£0.6 5.3+0.1 74+0.6 10.8+0.4 945+1.4
Ethanol 6.0114 10.8+2.7 36.9+3.4 62.4+5.7 945114

All values mean Mean=SD.
Vit C is used as positive control.
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2 s29 FE o} o Mge FEE5 A YA 43F T} gk FE=9 SOD A Al tisie= 1 7|t 2|7}

o 27 FEEERUE =4 Yehdth T3, Kwak 5[17]2 UGS A0 AdEAYW, & fxFE Bt $53 4t

Park [28]9] Hilo] of3tH 22 &9 &, v, than} oet s e AES & & AL, AS7A Aol 9

& FEEY 4 Yy =2 Jle D GAIEH Ao )3k Rk ¢glong B A Ans 23
a

Ueha glenz g SO
o

3229 PUH5S  IZABIAY AT UL AL

Fxfis Boe =2 AT
7 & 4 Sloh
ACE X3l &A

SOD  SAKEMM(Superoxide  dismutase-like  activity, ACE< renindl| 9]3}e] 2§ ¥ angiotensin [ & Z5-F C-Z
SODA) o dipeptide (His-Leu)E 7H-53) A7024 Zela ap

Superoxide dismutase (SOD)= &H4+s} S A AL F5 28-S Yeh = angiotensin 15 A4 gt} Angiotensin
3] et oxygen radicalS H4tatyAaZ ABA 7|2 0] E cata- Ie 835 F3A7)= ﬂ%?-_ slar, F-2le A aldosterone
laseo]l oJ3l Falst & EAFo} AAEAIRE ARSA st A EHE SAAMA AW 58 BiES B stof 2oz
AL HE AAE B ste 715 Bolsta Yt & s A7l 28 h31r ACE9] #H&-o] A& A&3}
gh SODE #At#o] vl & gidz A dojuy gzed 2 735 o] d&4 oi EobA dao] oFgtEo] BRI A
ofetE g o) Bl S Bee & Qe ARAEZE A HAY, 4EF 9 od 2Es FEANE F A o
A AR 98-S dhe 22 i A7 JFHa o ACE®] &4 AsdAZ= &4 peptideS ¥ 1 FEAE,
AF7HA B o)A e SOD fAMRA £42 84+ oY =2t EA3hE catechin® W2 9] rutin@ 22 polyphenol
Agk SODS} frAtgh s st ARAEZDZ FZ phy- gl A og dyA JlvH4] o23 ACEY #8-<
tochemical®ll 4319 superoxide®] WHs-43-& A8l gika} AA|8t7] 13 FAJo] wj Aol A Vet Fotr 7] 9sl
g3 Yehle oz 9aA gloh2e]. o] Est s FEEE EAEME, 2 234 1

=

|4 242} 5.9, 49.7% S FHTable 3). o]& @A Al

£ AFellde mjgo] dast oetE F5E9 SOD FARE mg/ml
A& EYstaa 9 e, 1 A% 1 mg/ml s 47 #E 1 e I YA captopril 0.1 mg/mle] &4 88.9%
2.6, 1.7% % tH(Table 2). ©]E positive controlZ AF&-g+ 0.1 o mluel] B ) w2 ACE A3 €4S vehla e, =
mg/ml9] Vit Cs} vlaLs] & uf o}F ¥ SOD FAHEA & Y F=TH 57

kel w2t 1 2A4o] Srhetr] wEell vl

et itk ATt 259 $57F S7Hgd e B8t o|ZHH O FudY &S 7IUE + 3tk F, 10 mg/mle]
1 @A) =7 F7ketA Eth 2, 10 mg/mle) wjAo] d<¢ njAyo] G4ro} o ek FEEo)A 217t 338, 85.0% 9] &4
g} etE FEENA 47} 138, 27.1% 2 TR =4 G Uedsy malo] 94 2B 1o =24 LAt
SOD2AS B}, 3145k Lim $[22]9] Bao] 3% ze Nehe FEEL WA & ACE A3 FA4E Holx 9}
s=o) 7teo} o) e FEES AQdstas 8F9 2T o2 wjo] FEE Fudst 4L FE8vfo wet
FEEEG 52 S0D 245 Hehlln whebA, mjdo] & 3 AR G F S 89 & & USiTh Bk ojye,

Table 2. SOD-like activities of hot water and 80% ethanol extracts from Capsosiphon fulvescens

Concentration (mg/ml)

05 1.0 5.0 10 Vit C (0.5)
Hot water ND 2.60.6 6.8£0.7 13.8+0.4 96.8+1.2
Ethanol 1.620.1 1.7£1.0 12.841.1 27.14£0.3 96.841.2

All values mean Mean=SD.
ND: not detected
Vit C is used as positive control.

Table 3. Angiotensin I-converting enzyme (ACE) inhibitory effects of hot water and 80% ethanol extracts from Capsasipfion fulvescens

Concentration (mg/ml)

05 1.0 5.0 10 Captopril (0.1)
Hot water 2.740.1 5.9%0.6 15.5+0.5 33.8%1.5 88.9£1.0
Ethanol 14.7+1.9 49.7¢1.1 80.5+4.2 85.0£0.3 88.9+1.0

All values mean Mean=SD.
Captopril is used as positive control.
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a-Glucosidase &AM Sof &8

a-Glucosidase™ a-amylasedl| o3 ¥ B2-S T4
o diiRE AgA7|nE B 540 g4 Aie B2 7t
Tl FFHFE AGANPeR AF d7 FEE AT
& 4 IH13]. weEkA, a-glucosidase AA= A28 =9}
22 7d #d AW AT AEA g fésttt Ba
w0} SITH15].

2 AFoxe o] s derE FEFEETE A2

Ty B2 & £ E AT 5 e 7158E 2] As
a-glucosidase #3838 A3 £ Z7}E Table 40 UERNSA

o} o122l acarbose 0.5 mg/mlol A& 404%2] A3 &} E
UebaL, mjgo] ddt e FEE %Oi‘:oﬂ/‘i zzt

14, 259%9 ANLAFE YEH T 1 mg/ml F=oA= €
—?9} 011‘4& FEEY A —H 14, 673%ZH

H gL A58 o] das 250 7N Y-S
*l*}o}il Aom, ojgjgt wjAyole] FAslsE 7|E Havt
A3 YI9E Hx9 AoF oulrt ‘E} AtgEt A F7}
A Yz A9H S 25 B Bt Lee S[19]9) &
AdkEo] B3 A0 2 A Fo]9} A l B9 a-glucosi-
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24 no 2 5E v U
e A ek, & d7As
u]] Ao) o]]lf/]_- ﬂ%gl 28} A A a-glucosi-

daseoﬂ o3 b3
5

ot
:11‘

ADH 2! ALDH & o3t
wj o] Ao} | F
Aoz $H A% A
ADHY| 24 3 4xg %4

o
S EEEEDE R

Eol| o5t %3 i g}t

dE tiAbY 13 B aadl
3ttt 3 acetaldehyde ]
|X&= &4¢1 ALDHY] &40l wjA)
o] 8t g FEEC] PIX & 4TS A s
o} F UUEAQ acetaldehyde= AN F48 L&)
ﬂ‘aﬂ Al A EE AR ©<e3] ADHY &43) A7)
g2 42 e w2 2AAZ2 § Yot 7]-0]1,} =R
Fol9l = acetaldehydew A4 4 o] Ho| 4e &

d 7 Sle 7FsAlol itk webA, ADH 3 ALDH 5
B wAE o] Gt duE FEE9 G
4350, 1 A= Table 59 YeR i) dHA|EL
positive controlZ @A Al RE 1 Je &H3N2A hepos
ADHS} ALDH €4 %7€ 1239, 1104%¢} vlas) & o o
& e 4s Yel L ok Al 25259 27 ST
Fo= st 1 gAo] AA FUHeHA skt &, 10
mg/ml W o] H4o} A ehE 559 ADH 24 £3&0]
747+ 109, 113% S YR, ALDH 24 2280+ A
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Table 4. a-Glucosidase inhibitory effects of hot water and 80% ethanol extracts from Capsasiphon fulvescens

Concentration (mg/ml)

0.5 1.0 5.0 10 Acarbose (0.5)
Hot water 1.4£0.6 1.4+0.9 2.2+0.2 3.1+1.2 40.4+4.7
Ethanol 25.943.2 67.3£1.8 93.0+0.7 97.0£0.4 404+47

All values mean Mean+SD.
Acarbose is used as positive control.

Table 5. Effects of hot water and 80% ethanol extracts from Capsosiphon fulvescens on alcohol dehydrogenase (ADH) and aldehyde

dehydrogenase (ALDH) activities

Concentration (mg/ml) Hot water Ethanol
ADH ALDH ADH ALDH
Hepos 123.9+£3.0 110.4+1.5 123.9+3.0 110.4+15
0.5 ND ND ND ND
1 ND ND 104.2+3.0 ND
5 101.4£0.6 ND 106.916.6 ND
10 109.1+1.6 ND 113+2.8 ND

All values mean Mean=SD.
ND: not detected
Hepos is used as positive control.
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Table 6. Elastase inhibitory effects of hot water and 80% ethanol extracts from Capsosiphon fulvescens

Concentration (mg/ml)

0.5 1.0 5.0 10 Vit C (1.0
Hot water 13.1£0.4 14.9+0.5 66.3+0.4 75.9£1.0 50.9+1.0
Ethanol 3.1£0.3 18.7+1.0 38.7+0.3 51.2+0.4 50.9+1.0
All values mean Mean+SD.
Vit C is used as positive control.
o %32 age] dajME 1 AL FS Ao BT HAle| =
AR, 42 Balsh S0 Lt Qe Ao deEA )
W FEES ol &ste] B4 Kim §[12]9] in vivo A 7ol £ d7e u5Ariers dxdrAgels Fas)
A BT FEE9 ADH 84 710 108-114% == = AGgAQEFIANGozRE NS wop ATFH
Uetgar ez mjao] dge FEEA grgle ¢E sy
Fse A28 5 Atk B8, AFH AEF F5E
¢F iled de HuE glong B dFZAHAE 4 References
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