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AFE AY dAGH 59 Fis84 7
a —amylase, ACE @ APN A 3&A

&R 35 - 1A - 2y’
AFystE AP - 7 xAgd 7L '2EY

54

of

AFE A AN E HF 57HE dyez FARYA, o-amylase AR,
ACE A4 % APN ASRHE A4t FAABYL FolnPol7} R0%= €=
Fohd #u3} S22 4852 e AUF dERdE o =R o-Amylase AN BY L 9F
o] 40% |9 & A2 BYom, I FolAd AuAPE duit Fz29 ARl
65.0%, 598%2 53 =tk ACE AHBHL Aoz ydgtoy, YoM vuny g
202%2 AsEYE 1A APN AL 45F 5139 A8 F FL3A $olndo] F
A7t AR g E B 365%9] AHfEAE dehiA ol AR2RE FolnPole i
31g4 3} APN Aol HulAG 2L o-amylase A B0l F3= ACE AE4°l o
€ AEd vlg zol AV EFY £ 2 T4 T HFLA % HEAYOE o8]

A ¥4 A7 ZldEd.

N g

H2 AAAHez AQAYo2Ry I
A271%% & 713 EAE g3 947t 8
23 Agsn gl 7Y BIEL He
doz A A& Yehie TR
2224 A4 + 2L FFH7 FE38A o
451 glon, 53] AExdd #f€ &
2ol B F4ol FFHL d 2o
& 94F4aE @o| BiH1 UKol F,
2003 & %, 2003). A& EAzies g

A BA9 YRR dE4 APER o
HEd JYEEL FeHxolEst FE
F1 9 HER, sl ddZangx
=F Hed FA=FEL ¥z glov,
ol BAEL i3l ¥3 Y, ¥, YATL,
godzr], 4378 2 3y 9% 59
77 9% Aoz ¥aH3 UcHHuang
5, 1992). HZ 2 EAYLAA ¥AsHRim
%, 2000), ¥3x(Prashanth ¥, 2001), &3
& 5, 2003), ¥%(Goun F, 2002) T4
g8 7HAE 714 29 €44 @
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d77t §u3 AP gloy gEEYy d
T7t F2 AFolu FYAR ol fHE HE
Aol FHE F2 AYs 3 Ut

AFEY APYEL 1800 AFo2 ¢
et g2 ojx Ao wjE Fo] fgsict
a2 AFEd 2X3dE 4T 4E F
EL AEAIH oz BEAM T G
AQ goll £¥3o AL EE AL 2EY
2o x&50] glo g 2xAMIES
o0F 43t Qe Aoz Bl ¢H2005)
& BFY AF AYAEE F LT, LA

T Tl =& AREEL AT e
Aoz BIg v glon, o F(200D)3 H
F0NL AF AYHEL o83 4t
3 4 33F 7154 24 24¢ A8 44
B4& zAE B b g, 22 A
FE A FANE HF S Yo Yis
24, ACE Asjg4d, APN AHEAY, «o
-amylase AEY T AHBAHE FY3
o & a8(Cyrtomium fortunei) FEEA
AWz oz & AL 21 JYSE ¥A
vl It &, 2008).

2 47 AEXYoZRH o 7k A
8L e, M2E 7158 LAY
F 2 AA4EE st AEANEE A
W3tz A=sdrh ole] AFz AAE
t GAFYE HFE dYez =AY
Ay 4 59 7lvE R ¥ANYA,
v gxde]  opdd #HdE o
-amylase AANEH, ¢ds AAd #o
3l angiotensin [ converting enzyme
(ACE) A8y, ¢Axy ol HolE
Ad R A Aez LA
aminopeptidase N (APN) A& 84 & =4}
3

Mz 3 Wy
 E
£ 980 A8E 4B ATE A4
st 9AYAE 3 UA4A AEE FHe

2 5% 513 AAsg (o], 199%6), "
TNEZFEZELY, 02 FE5EL By
o} A48 HTable 1). 3289 Az=HA
€ BY, 4 E48 ELAE 30~40gd
gg 200mE 7t ntgeiF23x
(Dionex Co., Sunnyvale, CA, USA)E A&
& 50 T, 1500psidtelld 2083 3234
on, FZEL HAANFZLE371(Modul
spin 40, Biotron Co., Korea)2 Z¢s %381
TEAZY F 4TAAN 2@3id g4&
AAelE ¥%9 NEE AF5E7 001 mg/
7t SEE g2 ZA o] ALEEY T

oAl

ANEENE A% AMge2 11-diphenyl-
2-picrylhydrazyl(DPPH), L-ascorbic acid,
butylated hydroxytoluene(BHT), butylated
hydroxyanisole(BHA), rabbit lung acetone
powder, N-(3-2(2-furyDacryloyl)-Phe-Gly-
Gly(FAPGG), porcine kidney leucine
aminopeptidase, L-leucine-p-nitroanilide,
porcine pancreatin @ -amylase, starcht
SigmaAl AEFE AME3Qch a8, A
#HAo] ALEE oL MerckAl AF9 &
BAIFE AHEE .

sy

Al g4 & DPPH radicaldl ojd dz
F 5 (electron donating ability; EDA)E &
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HET XY ciXigAl 2o AS@A D a-amylase, ACE ¥ APN & @4

Table 1. List of monocothyledonous plants for screening of biological activities

Family Plant Name Used Parts Collection time
Typhaceae ¥-€3 Typha angustata A71 % flower 2001-08-07
leaf/stemn 201-07-31
Typha orientalis %% flower 2001-08-07
leaf/stem 2001-07-31
Potamogetonaceae 713} Potamogeton distincutus 7} whole plant 2002-10-16
- Alismataceae @AM Sagittaria trifolia & whole plant 2001-08-30
Hydrocharitaceae Ae}& Ottelia alismoides 3739) whole plant 2001-08-30
Gramineae ¥ 3} Eleusine indica $vt#°] whole plant 2001-08-07
Eragrostis ferruginea 1% whole plant 2001-08-30
Lophatherum gracile 23 W& whole plant 2001-10-4
Oplismenus undulatifolius F&ZNE whole plant 2001-06-11
Paspalum thunbergii 343 whole plant 2001-08-15
Pennisetum alopecuroides 3% whole plant 2001-10-04
Pseudosasa japonioa ©|9 flower 2002-065-08
leaf/stem 2001-10-04
Sasa quelpaertensis AFZ3dl leaf/stem 2001-11-29
Setaria chondrachne Zo}A4] whole plant 2001-08-15
Setaria viridis 7oA & whole plant 2002-07-18
Spodiopogon cotudifer 718X aerial part 2001-08-30
root 201-08-30
Zizania latifolia & whole plant 2001-09-05
Cyperaceae Ahz3} Cyperus oypergides wE Ao} Q) whole plant 2001-10-04
Scirpus triangulatus 401290} seed 2001-10-10
leaf 2001-07-31
Araceae M43 Acorus gramineus A3 X aerial part 2003-03-13
underground part 2008-03-13
Arisgermy ringens 2334 fruit 2002-10-11
whole plant 2001-06-17
Arisgema thunbergii 51434 whole plant 2002-06-10
Lemnaceae 7| 72]%3 Lemra paucicostata 74724 whole plant 2001-08-09
Commelinaceze #9353 Pollia japonica \}=37% whole plant 202-11-07
Pontederiacese 333 Monochoria vaginalis var. plantaginea %714 whole plant 2002-09-04
Liliaceae %3 Asparagus cochinchinensis ¥ &% aerial part 2002-06-10
Hosta agpitata 4-9H]v] 3 seed 2001-10-10
whole plant 2001-06-07
Hosta longipes |83 whole plant 2001-04-19
Hosta minor F4|4}% whole plant 2001-06-07
Lilium lancfolitm 312 aerial part 2002-06-10
Liriope platyphylla 42 % fruit 201-10-30
whole plant 201-07-04
Ophiopogon jaburan & oA ¥ whole plant 2002-12-30
Ophiopogon japonicus £YHE-F whole plant 2003-02-03
Smilax china 3vld33 fruit 2002-03-15
whole plant 2002-10-11
Trigyrtis dilatatn ™31} fruit shell 2001-10-10
Amaryllidaceae F48}2} Crinum asiaticum var. japonicum &5 aerial part 2002-06-28
Lycoris aurea 773443} aenal part 2002-04-09
underground part 2002-04-09
Lycoris squamigera ‘313 whole plant 2003-(3-25
Dioscoreaceae ©F% Dioscorea batatas °+ fruit 2000-10-10
leaf/stem 2000-10-10
Dioscorea japonica 3o} whole plant 2002-10-17
Dioscorea quinqueloba &9} whole plant 2002-06-28
Zingiberaceae 473} Zingiber mioga %5t whole plant 2002-06-17
Orchidaceae '¢3% Calanthe striata 34 $'¢ whole plant 2002-05-07
Cremastra appendiculata 22 whole plant 2001-06-17
Cymbidium goeringii .33} whole plant 2002-4-09
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SEA - BYSF - A - DM

Ao Blois(1958)2 W< ¥ydqo
A8ttt &, microplated] 50% vigHg
£9 1408, A1 B8 2042, 1.0mM DPPH
4 s A2 Y FYA T
O3 gdEHe AA 083 wAE F
microplate reader2 517nmolA FJE§
ZA%AY. dzAPo2E AN AN
A2 F839 P43} 83 9dF o
I %e ez U AUR o F2EH
agn 48 3AY L-ascorbic acid,
BHT, BHAE 001l g/mtE = A3l Al&3
A AAFAF e AN WA 73
b B)Y FFEZE o838t o} F4
et AdEdgon, BHgdd 1w B AR
3% 001 e AAFAFo2Z Yehydo.

EDA (%) = (1-A/B)x100
A S8mmelA A2¢] $95 ; B 58l FAYY §3

a-Amylase &

a-Amylase ABAHL Satoyama F
(1998)9] Uy & o AYsio 23}
&, 2% starch £9(0.1M citric acid; pH
6.0)3 32% ¥HL£H(01M citric acid; pH
60)& 60TC ¥y2Fzola TF EF ¥,
microplate®] 2t wellol 100 ¥ B33z
WZ4AA 713 plated TEZ, 37 TolA 10
£ Aol AAIZAh oo A microplate]
Z} wellel 10 unit/m¢ @ -amylase 25 w0} A
B B4 42 H7k8tn 37 TAA 12083
A ¥ 6565nmolA FREE 2A s
&9 Ao o3 A&

a-Amylase A 3 89(%) = [1-(Ai-A)/(B-BpIx100
A AL S AR Y B3 BB 98 A8 3489 3

ACE XNsifty

ACE A#g42 Bala $(2002)¢8 #3&
o4 ¥¥se 233 =, microplateo]
Alg 209 7124905mM FAPGG, 50
mM Tris-HCI(pH 80), 300mM NaCl] 150x¢
€ 71¢ F, 37 ColA 583 wAsgi. o
°JA 0.1 unit/m¢ ACE 328 (rabbit lung
acetone powder) 20 ut& A7}ste] 37TCAA
1208 &A1 ¥ microplate readerol A
340nme] FFE=E ZAs T, 0L A 9
3 ACE A4S Yehidc

ACE A#®4 (%) = [1-(Ai-A)/(Bi-Bp]x100
A A, B BEY 93499 v BB, 38 A% IAYY $3=

APN Xaii@tyd

APN A8|84& Chung $(1996)9] 34y
< g4 ¥gsd 2350 & AH83A
9 L-leucine-p-nitroanilide stock solution
(125mg/m¢ DMSO) 100 48 01M Tris-
HCl ¢€389d(pH 70) 10meo] 2434
160 £ 4 microplate welldl ¥ & ¥, A8
49 20uE ¥ed oYM 0.1 unit/m
leucine aminopeptidase 20 /{& H7}8tz 37
TollA 30%7 ¥H$-A1Z ¥, thA] 405 nmoil A
FREE A3 g8 Yo g3 Az
pid=

APN A4 (%) = [1-(A-Ad/(Bi-Bp]x100
A AL 9 339 93499 34S BB 93 A T $E

dat ¥ DE
FUREYL w3kt AYY o] B
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HMES X Xt go| FAStEM a-amylase, ACE X APN X8 @y

e Aoz d2lA ck(Ames and Saul,
1987). & AAe dARAdN AYsE
free radical® @AArE7E AF9 FHid3}, =
3, £8713% 53 & A Q4 2
g2 27t 4Rz AiHde AF
Fo $&Ho e FAJEA FE
g2} glth(Halliwell and Guteridge, 1984).
A2 B AAAN ML, 53
superoxide”} ®ol AASHA L (Y &4
o228y B3¥ & v Aas AYgFe
2 wgg oAt E T FAMAZL
Z dgso gl g2ty 48L& 1 A4
7t @ 79 ARYdF £A EFY F
2% zgo] E £ U7l | HEAUL
22g AAEAE BA4%dE AL Jui}
Ade doitt. g AYMYgel B¢ 2
o, ol AWM AK3HE AEL A
AgAo] Y Aoz FFETY AFEE
st A FrdstA okdd Aol £3}
D2 AYg EAHL g43d JERYezR
g AL gHsE 2e ded F
88y & +# Ao

DPPH%: ascorbic acid, tocopherol 59 &
A M 239 AAFATA 93
ggsol L AMo| A=, oY
gao] L E ojfdte Fis}sE FAY

4 2lthBlois, 1958). ol&]@ DPPHYE o
48 AT AP YARPPL T
w3l 23 5 oy dA FAJPARE
Agdol ¢ E7] e o] oj&sHE
ot B dApdA AFxd Agte @
AYHE 452 4oz DPPHO di@ A
AEd5E ZABIAHTable 2). 2 &3}
gAY EES DPPH d@ HAFTAFL
e et AT 15% ol AARTA
5 7HAE A 8o $olnyo|(FA), A
AGZ(AZ), FEA AU (AR), <4715
B(®), "HYF &7), EAFY(ED T 6
Folglen, 2 F $olnelrt 320%= Hl
T3 e FARFAE YU ole
A4 AgoA A2 4350 PAREA
e Aoz 4¥A AT Y9 ARFAF
309% ROE & Aot HAT ¥4 ¥
A8tA<Q 001 mg/mé BHA(61.7%)9F 0.01 mg/
n¢ BHT(389%), ¥ #F431A< 001 me/me
ascorbic acid(536%) Hote @A4o] ¥ttt
(dlojet wlAA). a2y B Yl AEd
GAGAE AREC] WEE 2FFEA 3
3532 $57 00l /mE T2 AR
BHT, BHA, ascorbic acid®} 22 TE2 Al
zstd u|wEgr] QI RFESERAME
3 =& 33 Adst sz & £ 9

Table 2. Antioxidative activity of methanol extracts from monocothyledonous plants

Plant Name Used Parts Antioxidative activity (%)
Scirpus triangulatus %0110l seed 32024
Smilax ching 3vAFZ whole plant 21.3+29
Cyperus cyperoides &AM oAy whole plant 19.242.4
Typha angustata N71%-& flower 16518
Dioscorea batatas leaf/stem 16.1139
Arisaema ringens 2334 fruit 156£29
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&} - FHF - Aol - DB

. gZty, BHTS BHA §9 #lsA &
A4 FaAe st a9s 23 AAA4
ol oekE L AFEoF FolA Bo| A
€3 AT FHAFANEY /AN
dF AR L, A3AdY, 5, A% 2 £
A 5 A4 5438L doim, gL
TEdte T A QoA A7 A S
2 %t (Branen, 1975 #< %, 1982). wa}
A Br} kddn Aol g A F3
Aol el aFHR glon, oHF =
A Fojnole MZE Fisiadoz g
ol87sAdE FAEY YAt Y& Ao A}
5

a-Amylase ANEHL I+ 4459
Ao AE7F He BAo|HToeller, 1994).
A3l QoA o8 712 291e2 Yn
Hel gxsrt BE 4x2 Z/lsln e
B ofet o dy de] HX YolA1
Aol 2 AZAA4e] wj& ag. 71&9 ¥9 P
Aol EAAQY AYZH 2L 2HLL 7
EAM AF n¥FE aFRHoz 2FY 5
Ae WYog @AY F F5F AH3)

T otoldoizt AAE v UtHPuls and
Keup, 1973). £%dA S48 Fo ALL
a -amylase®} a -glucosidasedl ¢|3] ¥=F
3 2 d3oz Fide F4E4 g
A 239 a-amylase®t «-glucosidaseS
Aoz TeFe F5E ANAAA 7
54 Y ¥ P 4ud £ Ag
(Toeller, 1994). £ AN 45HF9 SAY
HAEE Y22 g-amylase AHAY 2%
& AT Z3, AvAgS(gal, AzR), o
Z18-5(F), 7HI(AR), ZoHAZ), AUy
F(FA, FEFE), ddx(Ax), By
(Az), W71FE(QAF 27) 5 9% 1040
40% o}49 a-amylase AHVAYL BHJYG
(Table 3). = % Av|g2(el, Ax), o
ZIF-E(F), 7H(AZ) F 3% 449 @AY
A &o] 50% o4 AAPAE JHAE Ao
2 ZAEAeH, B3] HuPygI L du)g}
Az 24 65.0%, 598%S] L AR
#}& Yehidd. dAAA FF9 ¢
-amylase$} a -glucosidase A3 A7} o=
oz JfLEo] AMRHI 9oy, olE oE

Table 3. a-Amylase inhibitory activities of methanol extracts from monocothyledonous

plants
Plant Name Used Parts a -Amylase i?glg)bitory activity

Smilax china *v|ddZ fruit 65.0+136

whole plant 508+32
Typha angustata 7|3 flower 544109
Potamogeton distincutus 7} whole plant 52.116.9
Dioscorea japonica v} whole plant 480110.2
Hosta capitata 4-9vu & seed 465+2.1
Typha orientalis & flower 44067
Cremastra appendiculata b4 whole plant 41963
Monochoria vaginalis var. plantaginea g 71u) whole plant 404449
Typha angustata  H715%-& leaf/stem 40.0£29

_158_



HET XY chRid Al Eel AN a-amylase, ACE ¥ APN X3l @4

& A4 dAITRE AAAT A$HY
Bg A MAY BE S9 Ragg Fua
t Aoz B uscHRhinehart %, 1987).
mata olo] o Helog AEAYezH
g IugAsAE ALss] A% A &
P53 glon TAUYEY BURAN vz
X 5e g4 Uyl Aoz pasz
(9 %, 2005, Shim %, 2003), A& 4
249 YA NAE 001 mg/mée] ol
Be 22EBAA 47 874%, T16%S) &
e AHYHL 21 YL AP u Yot
(2 %, 2008).

ACE Afgde Y% dA A®7t
5+ 840|HAriyosh, 1993). R¥LL ¥
A% YBPRY Axolnz YL, AR
2 pelse Ae AFVYL dwsed
s Festh 2HS ANE Dol
AL utsten AT J¥ye goz @
2 g 288 2 Aoz AU =X
AP F9 U YL AEAH R 4
Hg3 2R AuAol ke e UaiA
WA, 2 XNash e da A4g zAH
A4 2 Y 2A75e #e AU
HEe 453 3l ABAU B B
A7l AYH 2 Yok n¥ge] TAEE )

o) A renin-angiotensin-aldosterone system
& dgzAd u$ Fad ¢S v, o
71ol= angiotensin I converting enzyme
(ACE)el #d3te Aoz ¢8Ad U
ACE: E8439 angiotensin 19 C g9
o A3 his-leud A3 angiotensin
0E A48, d4E #4A71= bradykinin
¢ BIAAE EioltHNohd} Song,
2001). @24 ACE AA+= angiotensin II
o QAN =2y ¥u i, ¥@
8A4AQ bradkinin®] F7} 9 AL F
3 AZERE FFAA JEF vidE &
ANZo2R VAL BFolF 4 Aoy,
olz & AFAR ¢ HY{AE ¥ 1¥
ot} #do] Z& F#L Awstcd AHEE
4 & AtHOh %, 1997). ¥ ATAA
AFzd Adsie exAdyE H£FE A
o2 ACE A 84 & A Z(Table 4),
2289 ¥571 001 mg/me AFZoiA
15% ol4el AHBAL /M= AEL 43
(A%), d71REF), FERNE(HR), ¢F
(A ), o E(Ax), oldl(FE), vy
2(Az) §F 13olden 1 Fo FHA
%), }71RE(F)Y FERNEHR)E Y&

SR ol HlE ATl i FoHA

Table 4. ACE inhibitory activities of methanol extracts from monocothyledonous plants

ACE inhibitory activity

Plant Name Used Parts (%)
Zingiber miogn %% whole plant 202459
Typha angustata °}71%% flower 19735
Oplismenus undulatifolius F&ZN& whole plant 194129
Dioscorea quinqueloba &3v} whole plant 176£4.7
Setaria viridis 7oA & whole plant 17.3£26
Pseudosasa japonica ©|th flower 166+1.8
Smilax china Av|H3Z whole plant 154136
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>

U - aM

he 20% ¥ AL BA AEA
ol dg 1¥Y 47 FYAY Fuy
€ oA @93 dFsHm glen(d %,
2004 3 F, 2002 ¥ F, 2006, ¥HAEQ
oy HuHx uleksAt G L
YellE Aoz Ragoi(o] &, 2004 2
s, 2008).

APNS Hxuto] Z#sn e duz
B a4 dFoltHShenvi, 1986). ©] A
9 %L YHAANAN ME EWHA &3
o a3} ¢ 24 Aojof Y& AENZ 2
Al d e PHse] H2g duo] gAX
od dd2td =3¢ FAY, e dqa
AE ZAHAY dAs= diIA Az
2434 dAd Ad¥gn LA Yot
(Gros &, 1985). 38X o}F7x APNE A
4302 Afsc B ALe @wol HiA
23t £ 47N AFE AY dRg4
2 4oz APNAHEAHL ZAE u}
Folngol FAs FUA JAFHE Y
Ehliol 001 me/mee) AFEoNA 365%9 A
HEAAE Jehidioy yex JBoME
APNA 3 €48 YeluA] tchAE )4
AD. ol FIE: FANYEA Haus)
001 meg/me2] AF=ollN 282%2] AHBAHL
Hehlle 2e2 BaEJEH(L 5, 2008),
FolnPole HauEY o L AHYA
€ Rd 1 o85S HEY "ast 9
€ Jeos AlgHY,

olde AIAE FUH BYL u, HulY
BEH A7|REL PRV Bl oj)g,
a-amylase A&7 ACE A& ¥Ao] =
o G AP EAL 1A Y& Ao
2 uddn. 281, $ojudge] FAE U
€ 2AGY B H§ FiraBAo] EolA,

ABAA YN EAlJ AZEn g #A4
FARAE X 5 = A FAAg2
9 AHE FbeAel glth tigo], 4o]nPo)
FAs AsigAy B ojuz APN A#Y
AE Fol oz AE 24 T= HYojoz
o g FheAE R A E gAY
29 28 ¥ 54 18z o]g 238 o¢
¥ GA4EY F ug A At Ax
AA olFold ¥sarl gdm AlgEY. 2
21 a-amylase A#HBAo] L AuYy
2, ACE A#gAo] & %3 Fo y@
AdTE U8Y oz Algdd. walA, A
A & oz Fojmao], HulYYE, ¢
3, A71FES ddez o 1A Mg
HEAY HH F&z23A ¥Y, wEYYEY
A% 943 pH W3 g gAY 52
FESH A @

Al A}

¥ A7t AFE7 AYE AFAEAR
FEETFALAAS A R(2003)) 3 5
¥ U89 dryn
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Antioxidative Activities and Inhibitory Activities of
a -Amylase, ACE and APN in Monocothyledonous Plants
Native to Jeju Island

Soonja Oh, Sung Soo Hong!, Yeon Hee Kim' and Seok Chan Koh®

Department of Life Science & Research Institute for Basic Sciences, Cheju National
University, Jeju 690-756, Korea, 1Golden Farm Co Ltd, Jeju 690-756, Korea

ABSTRACT

Antioxidative activity and inhibitory activities of a-amylase, angiotensin I converting
enzyme (ACE) and aminopeptidase N (APN) were investigated in the methanol extracts
from 45 monocothyledonous plants native to Jeju island, in order to screen the plant species
containing bioactive materials which could be made utilizable as functional foods or
medicines. The antioxidative activity was higher in seeds of Scirpus triangulatus (32.0%)
than in leaves of Thea sinensis (30.9%), a small tree utilized for antioxidative beverage. a
-Amylase inhibitory activity was higher than 40% in 9 species. Particularly, Smilax china
showed the activities higher than those of other monocothyledonous plants. ACE inhibitory
activity was relatively high in Zingiber mioga and APN inhibitory activity was 365% in
Scirpus triangulatus. Of 45 monocothyledonus plants investigated here, seeds of Scirpus
triangulatus showed not only the highest antioxidative activity but also the high APN
inhibitory activity. Zingiber mioga and Smilax china were the highest inhibitory activities of
ACE and «-amylase, respectively. It suggests that Scirpus triangulatus, Smilax china or
Zingiber mioga could be potentially utilizable as a resource of bicactive materials for
fuctional foods or medicines.

Key words @ monocothyledonous plants, antioxidative activity, inhibitory activity, e
-amylase, angiotensin I converting enzyme (ACE), aminopeptidase N (APN)
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