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Abstract

To investigate characterization of the @-amylase inhibitors from cereals and legumes produced in
Korea, inhibitory activities against g-amylase with the inhibitor from barley (Hordeum vulgare), wheat
(Triticum aestivun), black bean(Glycine max), bean(Cdjanus cajan) and pea(Pisum sativum) were mea-
sured. Among the samples tested, inhibitors from naked barley and black bean(sabong) which showed
the highest inhibitory activities of cereals and legumes, respectively, were characterized according to

" treatment condition. The results obtained were summarized as follows, During the germination of
naked barley and black bean, a-amylase activities were gradually increased but inhibitory activities
against a-amylases were decreased. Both activities were gradually decreased when naked barley and
black bean were stored. More t,han 50% of activities of the inhibitors from naked barley and black
bean were remained at 100°C for 15 min and 20 min, respectively, indicating that the inhibitor from
black bean was more stable to heat than that of barley.
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Fig. 1. Absorbance spectra of maltose measured
by the Bernfeld method.
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Fig. 2. Standard curve of bovine serum albumin
by the Bradford method.
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Table 1. e-Amylase inhibitor acivities of cereals
produced in Korea

a-Amylase inhibitor

Varieties s -
ete activity (units/g seed)

Hordeum vulgare

Naked barley 4,100
Hulled barley 3,600
Malting barley # 29 3,500
malting barley # 22 2,750
Triticum aestivum , .
Cultivar# 1 3,500
Cultivart 2 3,300
Cultivar$ 3 3,100

Table 2. c-Amylase inhibitor activities of leg-
umes produced in Korea

wHalel HYITe| YutyE

grejel AAFTY YugE e 249 A
(Table 3), @Ry ZEWIPL 103%24 ZEIY
106%9 AR, HAFY ZDEF L 26.7
%2A FPEF 200%, 55 21.2% R} ook

Table 3. Proximate composition of barley and

black bean (Unit: %)
Moisture Carhohy - Crude Crude Crude
drate Protein fat ash

Barley 13.8 72.9 10.3 1.8 1.2

a-Amylase inhibitor

Varieties activity(units/g seed)
Glycine max :
Sabong(collected) 7,100
Patten - 5,700
Crawford 4,800
'KLS-161-14 : 3,500
Ajukarikong : 3,200
Youweoldu 2,600
Wilson o © 2,300
PI 209332 _ 1,400
Kurohira 1,300
Moonsankong(collected) - 3,100
Kyungnam # 1 . 3,050
Kyungnam # 3 2,800
Chinju # 1 : © 2,600
Seonbijabikong . 2,300
Bancheongdu 1,900
Geoje ¥ 1 1,850
Horangikong ‘ 1,800
Tousan # 62 . 1,600
Tousan # 53 1,450
Milyang # 8 - ND
. Milyangkong _ .ND
bangsakong ND
Tousan # 75 ND
Century o ND.
Gungnaejungsaengjidu ND
Cajanus cajon :
IC PL-289 3,680
ICPL- 4 2,530
1C PL-151 2,420
1IC PL-316 , 2,390
IC PL- 87 2,320
1IC 27-216 1,980
1IC PL-8321 : 1,890
1C PL-179 1,340
Pisum sativum
Chinju # 3 2,270
Chinju # 4 1,030
Sugar snap ND
JI 1197 ND

ND : Not detected

Black bean 10.2 43.7 26.7 16.2 3.2
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Fig. 3. Changes of ¢-amylase and a-amylase in-
hibitor activities in barley and black
bean during germination.

-0-:Barley o-amylase

-0-:Barley c-amylase inhibitor

- o -.Balck bean a-amylase

-l -:Balck bean g-amylase inhibitor
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A= ANYHEE 2T AT Fig 49 2
ot &RE] g-amylase AEE XY IE £
90%, 2, 47§19 Feo)| Z+Z+ 85, 80% 2 ik ZT4AE
= Agolen, 1 ANBAHYT= 42 80, 70 %
60% 2 AT

HAAF camylase AR AR 1449 Fo 95
%, 2, 470 zZrzh 90, 85% = QwtEA At
AgE nyen, 1 AHPHYxzE= 22t 90, 80 R
0% 2 43 THFig. 4). AA7]7re] A3t
weh #Ra gamylase BEEE P Fol v
Fadte AT Hx, FANELAEER 2R
AAFe vE Faste Feo] A
S Yubgoz LR FRE AA7NC] ARG 5
& comylase $4E ANBAETT T4
2 HYPAME b= FFe JEhuie

-
Q
o

Relative z-amylase and o -amylase inhibitor activites {34
o
o

0 1 2 4
Starage period (ronth) '

Fig. 4. Changes of c-amylase and g-amylase in-
hibitor activities in barley and black
bean during storage.

-0-:Barley ¢-amylase

-[O-:Barley a-amylase inhibitor

- @ -;Balck bean c-amylase
-l-:Balck bean ¢-amylase inhibitor

Yo

e-Amylase A3 ] & AHHE A 4
e 70, 90 & 100°ColA 5, 10, 20, 30 © 4087
NdE F AHYHYTE 53D Ade Fig. 5 &
63 Zol. #w¥g AAFHdEE=E 70CAA 108 F
T0%°lsl e 20, 30 3 408 F 2z 65, 60 R
55%& #ASAL, 90CAA 108 & AP
7} 65%011 1L 20, 30 2 4085 Ztzt b5, 45 2
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108 F AABAHE7} 60%E FAGIEo, 2 A
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(Fig. 5).
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Fig. 5. Changes of ¢-amylase inhibitor activity
in barley during heating.
-0=-170T, -[1-:90TC, -4-:1007C
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Relative inhibitory activity (%)
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Fig. 6. Changes of e-amylase inhibitor activity
in black bean during heating.
-e-:70°C, -W-:90TC, -4A-:1007C

Table 4. Effect of pulverization on the activity
of the -amylase inhibitors from barley

and black bean
Mesh Relative inhibitory activity (%)
Barley Black bean
20 35 45
30 50 65
45 . 70 80
80 100 100
2 oF

B2 TRY FH FRE Sle eeamylase
A EA AHFHTE AT ol g F A
AE7l =8 AZ2XRE pamylasedt 2 A EA
£ Az wel 548 TAEY odd F2
AFGE 44k By, 9, 8E7FE &5 2 dF
A ANBYEE 5T A9 FHs 46y, 7/
F ARFol B2 Xl v =2 ARTHYLE
vetigith @ne)s ARYFL dotFel mE o
amylase @4 & Fotdou I AHBYEe ¥
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