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The inhibitor of a-amylase was purified from the Tora bean (Phaseolus vulgaris) by
heat treatment, ethanol fractionation, diethlaminoehtyl cellulose (DEAE-C)  ion  exchange
chromatography, gel filtraion on a column of Sephadex G-150, chromatofocusing, 'and
isoelectric focusing. »

The inhibitor was found to be homogeneons by Disc polyacrylamid gel electrophoresis, - but
the inhibitor dissociated into different subunits in the presence of sodium dodesylsulfate (SDS).

The molecular weight 'of the inhibitor was 49,000 by the method of gel filtration and also
carbohydrate content of the inhibitor was 16%.

An g-amylase inhibitor of Tora bean inhibited porcine pancreatic and human salivary

a-amylase, but not inhibited bacterial, fungal or plant «-amylase and plant S-amylase.

& E
% & Ot Protease, Invertase, Polygalac-
turonase, Cellulase, Ribonuclease, a-Amylase 7z &

DOIKS R RIERYEET 2B OYEIFLET
BT ENHMBRTWA.  a-Amylase IR RET 5
1vees -3, KPLTHEEAEOEFTFOLOD
(BREGARA Y THBOBELXE LY, BERROB
BHE LTOBLASehTw2) EBEEEMO LD
LRGEShS.

« -Amylase DEHEMA v e ©x — 2B LT,
WRR oM, KEPRCHEEL, BRiohE-+
CH FOBWE, SRS IOEEYOLEYL L
FHETH I EDBHE gy Shic. ZOf veEx—~
DREH D SO, BEWES L OHEYHEE D -Amy-
lase @ LTIk, REHETHLD, BRI UVEHHO
o -Amylase X UCix, BBEERAEZEBE LTS, &
DERENITEE R, ABFCEKROBLLATHY
FOREED 2 h = X A OB BRI RED T

5.
AP TIY 8B HAE SHEEOTETOWT
o -Amylase { v b &% —iEE TN, T0 5 BEH-
Ve R —EBEYHE LT I 200WT, &
¥hba-Amylase 1 Ve €& —O45E, BHLET
DB O\WTHIEE LRI oW TER T 5.

M L REBRBE

1w

BB 7 7 AHAE, 7AEvF VERE, BE~
Bony PE—A, HFHEDT oy = — A, HF X
7y =S —E—v, JLEEER V= —, 2 ERAD
G, g4 EIY ==, R, FEEEEY, RFEAETE
X5, PEEROERY, FEYVAEY, . —-v—
SYF=wragy b —RA, B~ EL=R
r—tre—v, kElvA A vE - -2, KECVZ
e v X, KENE—-FA <, REART IV F-F v,
KE vy vE-E— v, JbigEhE, dLiERELE
T, eEFT, hEEhRES, EEN T, 4



(BH, &%)

WEATEE RS 28 o TEY KBRS, b AF
L7z. Porcine Pancreatica-Amylase (£, Sigma
Chemical Co. &, FOMORBELF» 54 7
A7 KK BEEA LT,

2. «-Amylase Inhibitor OHhH! & EM

HET 2 WL 60mesh OB L TCEB &L L,
SRERORE ML T3 REER CHEEBME LI,
10000r.p.m., 30 ECaEE L, L% pH4.0,
70C, 15 73# LT, FET %a-Amylase & R
b L8, ML, WmiasE, LB Ta-
Amylase 1 v & € & — B2 Ik,

a -Amylase {E# & BHETE ML Bernfeld®™ o
Dinitro-salycilic acid (DNS) * H\ 5« -Amylase
ERRIEERCE N TT » 7. BlbE 03K 0. 5ml
o -Amylase 0.5ml %%, 30C, 25 RIS X
O, 1% FEEEN lml 0% T 30C, 34
R L, DNS2ml %z, 545 BhBsBlhcase
BHH, 7K 20ml %N % T S40nm CTOWEE A JE L
fo.

TSR B S S logv v b — AR BT Sa-
Amylase JEtE% | B & L, 1 BfIDa -Amylase
EHER S0 ETFTX851 ve s —Brd-T LI
EEA (LU) & L.

3. a-Amylase Inhibitor 45 k5L

HoBKRFR s fEROKE ML, IR T3 KRS
B Licos, 10000r. p.m. T 30 4504 HEL
. EB¥WA INHCI TpH4.0 & LT, 75C, 154
BB L, ET50BAEOBREL, EBEY IN
NaOH TpH7.0 & L7

H -10C T= 8 / — A XA BIE T - T,
= &) — L 40%~80% TILET A EI S BT, K
B Uik, B L O RER e B,

ZOFEBE VT DEAE-CRR LB A 4 Vs =
7T 7 4 R EBBEHET . 300 Ry
Sml @ 10mM  Mcllvaine buffer pH8.0& &t L,
[ buffer C¥EF{k L7z DEAE-C # 5 4 (2.5%40 cn)
IR &4, NaCl 0~0.5M OEFEE AR THHE
L.

F7, T ORBH BT SephadexG-150 I L % #°
BB ET -7, 100 gkt %y Sml © 5SmM CaCl,
€Ty 50mM EEES buffer, pHS. 012 L Sephadex
G-150 # 5 & (2.5%x90 cm) & Fi\VTH A B L.

4. BRHKD
74 A 2 BREENL Davis®® O FEBRHE->TT.5%

polyacrylamid gel B\, SDS EX&I

Weber® B D X b 12, 5% polyacrylamide gel %
BuCfiot, FE~—D—ELTUL7 s =T
HoH ) Fv—gvEy PREGE. EAESRKE
1%, Wrigley® ©JF# X b polyacrylamide # S5 #
R &5 X VR ESEEE & VesterbergB®OBh &0
7 A AVCIBEANSESSHELARBE LicEE 6
LOFEL L o TITWEEAXRE L. EBREH
B rDEBERTCHBTE I F A a~ b /37 4 -
WIBZm=b 77—y /B DEERIYRAN
7.
5. BEOLSH

b b = A% B L LT Dubois®® B FEEIC L b
7 =/ = ARRERER & D JE L.
6. STEOPE

Sephadex G-7510 X % ¥ L A@BETHFEYIE
L. B#EAHL LTR4nE7r+7 3 v(5TE
67,000), #ATAT V(5T 43,000, *E b
VS = A(SFRE25,000), VAERZ VT~
¥ A(4TH13,000) B,
7. 73 @BaW

BoRlh 6NHCI T 110°C, 24 BfElds X O 48 BEfEln
KA LD, HIZ 835% Amino Acid Analyzer
RGCTHH L.

RRERE L UEE

1. ZHEGEDa-Amylase Inhibitor iE#:

AKEHBRBSPOAF L 28@OH OV Ca -
Amylase 1 v & & & —{EM &P ICHEEREY, Table-l
KR LI. 288D 5 b 8 BICHERM®I RS
b IEHERGEEEESD - .

2. F 5Ha-Amylase Inhibitor O¥FH

b I EHROKMER A BMBE LD, =5/ ~
7 40%~80% S EE T -7z, & DOFE% DEAE-C &
T AT TO0~0.5M NaCl 75 =V bEH LA
WRY Flg-l R L. REEFRPHCITS v ez —
HEERe <, #0.2M NaCl B THEH S hic frac-
tion No50~90 E&ICIBRIEN TS b,

e b@=4%8 7 — /v 40%~80% @45 A FH T
Sephadex G-150 1T X 5 % L A% 1T - foks 8% Fig-
2EAE L. @S I RO ERENZED bR
to. Breolig IxAvTse< b Ty -t v s
B OEAEIHB T 2T - o fE R Fig-3, Fig4
oML THY, fThd e — 7 T\ BEEEE R
bhic, TOEREMSL T 58a -Amylase 1 v e €



FIHa—T I35 ¥ v € x—- B AE

Z =Y, pHA6MHRECEBREAELTVAHL M8
HhRi, VR b7 —nv vy, BEELSKDS
e X v EshiciifbR e ounT, BREEME RN
ok B, HiBHERH 0 FreiibIh k. 2o
FALERHZ DT Dise-PAG B &5k BI & U° SDS-PAG
BEXFEFT >0 2, Disc-PAGE Tii7 = — Vi
B—v — 7 %R LIcH, SDS-PAGE Tii 220 subu-
nit MBEBHZ ENRBED SR BEHIOFE, B
X o THELKE) < # — v olEI R, B8
T3 BOTEREND AT A YOBENRED bR
W kD, subunit BT -s-s- A OBSITE 2
Bhicd, KEBETIALOTHAEZ EHEESR
%. Power@) Bp34 v 4 VEIIZ DT 4 20 subunit
HRDELOFBEEOEEELRBL TV AM, subunit
D, HECOWTHSEOEERMARETHY,
BEDOILUE® OEA v & VI DUWT O subunit
B OWTOEMARIIG, KERBICE S, HRE
WhOTHD.

0.7§ ,-‘ 0.5M
-
e
£ e
s o
Pd
& e
I —
5 - 2
[} P z
Q
& Y
£ Pd
] e
]
<| .-
z 1 I}
] 50 100
Fraction number
Fig. 1. Ion exchange chromatography of 40~80%
ethanol fraction on a DEAE-cellulose column.
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Fig. 2. Gel filtration of 40~80% ethanol fraction

on a Sephadex G-—150.

Table 1.
al Beans

a—Amylase Inhibitory Activity of Sever-

a—Amylase
Inhibitory
Market Name of Bean Activity
(units/ g )
Tora Bean (Hokaido) 251.7
Pea Bean (U.S.A)) 200.2
Daifuku Bean (Hokaido) 106.5
Taisho ‘Kintoki Bean (Hokaido) 70.8
Otebo Bean (Hokaido) 57.4
Kidney Bean (Korea) 53.9
Shirohana Bean (Hokaido) 37.5
Pink ‘Bean (U.S.A)) 35.8
White Garden Bean (U.S.A.) 30.5
Daikoku Hanagei Bean (China) 16.6
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Fig. 3. chromatofocusing pattern of Tora bean

a—amylase inhibitor.
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Fig. 4. Isoelectric focusing pattern of Tora bean

a—amylase inhibitor.
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Fig. 5. Estimation of, molecular weight of Tora
bean a—amylase inhibitor by gel filtration on
Sephadex G—75.
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Table 3. Inhibition of Various «—Amylases by
the Purified Tora Bean Inhibitor

origin Inhibition (%)
Porcin pancreas 100
Human saliva 100
Barley malt 0
Bacillus licheniformis 0
Aspergillus oryzae 0
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Table 2. Amino Acid Composition of a— Amylase

Inhibitors
Amino Acid TAI

ASP 58
THR 36
SER 53
GLU 29
PRO 14
GLY 41
ALA 32
CYS —
VAL 35
MET 3
ILE 19
LEU 19
TYR 9
PHE 16
LYS 15
HIS 5
ARG 10

Number of residues per molecule of protein
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