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Abstract

The a-amylase inhibitor from black bean(Phaseolus vuigaris) was purified to homogeneity using 70%
saturated ammonium sulfate, DEAE-cellulose, Concanavalin-A sepharose chromatography and gel filtra-
tion with Superose 6. The purified a-amylase inhibitor showed a single band of 25 KD in molecular
weight on the SDS-PAGE. The specific activity of the inhibitor was 544.0 units/mg and the purity
was enhanced about 18-fold. The amino acids of a-amylase inhibitor from black bean was mainly
glutamic acid, aspartic acid and lysine. The inhibitor was glycoproteins and its carbohydrate contents

was 3.2%.
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Fig. 1. DEAE-cellulose column chromatography of the
a-amylase inhibitor from black bean
Elution was carried out with a linear gradient of NaCl(0
to 1.0 M) in 20 mM sodium phosphate buffer(pH 7.5)
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Fig. 2. Affinity chromatography of DEAE-cellulose fra-
ction(Ill) on Concanavalin A-sepharose column from
black bean
Elution was carried out with 0.25 M methyl-a-D-glucop-
yranoside in Concanavalin A-sepharose buffer(pH 7.4)
Column size: 25X10 cm, Flow rate: 1 m//min, Fraction:
1 mi/tube.
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Fig. 3. Gel filtration fast performance liquid chromato-
graphy of Concanavalin A-sepharose fraction on supe-
rose 6 column from black bean
Elution was carried out with 20 mM sodium phosphate
buffer(pH 7.5). Flow rate: 0.2 m//min, Fractionl 1 m/
/tube.
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Table 1. Purification of a-amylase inhibitor from black bean
Steps Volume Total Total Specific Purification ~ Recovery
(m)) protein (mg) activity (units) activity (units/mg) (fold) (%)
Crude extract 100.0 3,145 96,200 30.6 1.0 100.0
30~70% (NH,),S0, 40.0 1,100 59,640 54.2 1.8 62.0
Dialysis 15.0 850 56,236 66.2 2.2 58.5
DEAE-cellulosef
Peak I 40 61.3 10,530 1714 5.6 10.9
Peak II 2.0 12.6 477 379 1.2 0.5
Peak IIT 8.0 56.7 12,443 2195 7.2 129
Concanavalin-A
Peak III 20 55 1,825 3318 10.8 1.9
FPLC (superose 6)
Peak III 0.6 0.5 272 544.0 17.8 0.3
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Injection volume was for 15 sec, running voltage was 10 . . 2

20 KV and capillary column(7.5 10mmX60 cm) used.
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Fig. 5. Calibration curve typically obtained with pro-
teins from the MW-SDS-Kit(10% gels)
Molecular weight marker proteins in MW-SDS-70 L; 66
KD: Bovine albumin, 45 KD: Egg albumin, 36 KD: Gly-
ceraldehyde-3-phosphate, 29 KD: Carbonic anhydrase,
24 KD: Trypsinogen, 20 KD: Trypsin inhibitor, 14 KD:
a-Lactalbumin

ofjofcitel =N

Azleade 2 BA% AAE o-amylase H3HER
9l olm|x At AL F AR A= Table 28 o] &
167}#] o}um| i Ako] &el¥lg] o, glutamic acid, aspartic
acid 2 lysinec] A2} 40.92%% A5}, chgo =
glycine, leucine 2 isoleucine o2 ko] Wk,
tyrosine, methionine % proline2 & <lt}. Lajoloe} Fi-
lho® = 24 7hdE a-amylase #3274 o 4= aspartic
acid, serine, glutamic acid, valine ¥ threonine¢] 3-%-3
il 353 ofpicAbe Hglokz Basig o, Po-



766 TAF et sl A A 27 A 55 (1995)

Table 2. Amino acid composition of a-amylase inhibi-

Table 3. Color reaction of a-amylase inhibitors from

torsfrom black bean (dry basis) black bean

Amino acid Recovery (mg%) % Reaction Response

Aspartic acid 12748 15.98 Protein Biuret +

Threonine 3591 4.50 Ninhydrin +

Serine 4095 5.13 Xanthoprotein +

Glutamic acid 13140 16.47 Carbohydrate Molisch +

Proline 2345 2.94 Benedict -

Glycine 6543 8.20 Barford -

Alanine 3132 3.92 Fehling +

Valine 4876 6.08 +: positive —: negative

Methionine tr tr

Isoleucine 5175 6.49

I’f?/l:glsrilse 5t180 Gt;lg %%t} O’Connore} Mcgeeney™i= el A 474 9] a-am-
r B R = N

Phenylalanin 4248 5.32 )ilase A EdE HAged, 2 EAEY %Z‘!:;;].%

Histidine 3807 477 geke 15, 23 ¥ 2.0%92, A i AEHA

Lysine 6759 847 erorclm B 38kl 77, Blanco-Labra®} Iturbe-Chinas®&=

Arginine 4181 524 SFfol A Fele a-amylase AANEA Folle D53t

Total 79820 100.00

Tr means Trace.
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