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Abstract

The physicochemical properties of the d—amylase inhibitors from black bean and naked barley in
Korea were investigated. Preincubation time for maximum inhibition was 30 min and no activity change
was seen after that time. Optimum pH of the a—amylase inhibitors from the black bean and naked barley
was pH 7.0 and the inhibitory activities were stable in the range of pH 6.0~8.0 in both phosphate
and Tris—HCI buffer solutions. Both inhibitors maintained more than 50% of activity after incubation
for 17 min at 70°C. The inhibitors from the black bean and naked barley maintained more than 50%
of activities after treatment for 40 min and 30 min with pepsin, and 30 min and 50 min with trypsin,
respectively. Both inhibitors functioned via a noncompetitive mechanism and were active against porcine
pancreatic and human salivary d-amylases. The activities of both inhibitors were linear for the ionic
strength ranging from 0 to 0.9. The addition of 70 mM maltose to the reaction mixture caused a max—
imum increase in the relative activities of both inhibitors, but it did not affect the dissociation of the
EI complex. The activities of both inhibitors were significantly enhanced by adding 1mM of K" or Mg2+
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Fig. 1. Effect of pH on the activity of the purified a-
amylase inhibitors from black bean(@,l,A) and
naked barley(O,0,A).
—@ O— pH 4.0~6.0(10mM acetate buffer)
—M[0— pH 6.0~7.0(10mM phosphate buffer)
—A N—: pH 7.0~11.000mM Tris-HCl buffer)
The a~amylase inhibitors(1004g), enzyme(3 units)
and substrate(2% soluble starch) were preincubated
for 30 min at 30°C and stood for 5 min at 25°C. a~
Amylase inhibitory activities were determined in the
range of pH 4.0~11.0.
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Fig. 2. Effect of pH on the activity of the purified a-

amylase inhibitors from black bean(@®) and naked
barley(O).

—@ O—: pH 4.0~11.0(10mM acetate buffer)

The condition of determining the a~amylase inhibitory
activities was the same as Fig. 1.
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Fig. 3. Effect of temperature on the thermal stability

of the purified a—amylase inhibitors from black
bean(@®,M,A) and naked barley(O,0,A).

The d-amylase inhibitors(100ug) and enzyme solution
(3 units) were adjusted to pH 7.0 and then the ther-
mal stability were determined on the interval of 10
min at 50, 60, and 70°C.
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Table 1. Effect of a—amylase inhibitors from black bean
and naked barley on the activity of a—amylase

Relative
Enzyme” Origin Sub- _inhibition(6)
y g strate  © Black Naked
bean barley
Pancreatic ~ Porcine Starch 69 100 100
a-amylase  pancreas )
Salivary Human Y ” %5 »3
a-amylase saliva
Fungal Aspergillus ” " 30 95
a-amylase  oryzae :
Bacterial Bacillus ” p 30 2
a —amylase subtilis
Plant Barley ” ” 20 15

d-amylase malt

YEnzymes(Sigma Co., USA) were adjusted to 3 units,
respectively.

F-52 d-amylasel] WA= AN B =E e
e 5 7181 BolAel AR -2w(16), & el
24 AAEH &8 2] a-amylase AHEAE o] 7
o} fAtstadch

o

20mM sodium phospate 252 (pH 7.0)ll 71441 7}
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Fig. 4. Lineweaver-Burk plot for the activity of porcine

pancreatic d-amylase in the absence([1) and in
the presence of the inhibitors purified from black
bean(®) and naked barley(O).
Soluble starch(0~1%) was preincubated for 30min
at 30°C and the first reaction rate was determined
after another reaction with the inhibitors were incu-
bated for 5min at 25°C.
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Fig. b. Effect of inhibitors concentrations from black
bean(@) and naked barley(O) on the activity of

d-amylase.
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Eak U+ 0= Sl Bk v 4= )

o2l d&
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0] 7 %2(01~09)5 =43l d-amylase * S| &A=
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Fig. 6. Effect of pepsin treatment on the stability of the
purified a-amylase inhibitors from black bean
(@) and naked barley(O).
The a-amylase inhibitors(100ug) were added pepsin
(110 units) 10ul and the optimum pH for amylase was
determined to 6.9.
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Fig. 7. Effect of trypsin treatment on the stability of
the purified a—amylase inhibitors from black bean
(®) and naked barley(O).
The a-amylase inhibitors(100Ug) were added trypsin
(103 units) 10u! and the optimum pH for amylase was
determined to 6.9.
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Fig. 8. Effect of ionic strength on the stability of the
purified d-amylase inhibitors from black bean(@®)
and naked barley(QO).
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270 (1-1, I-2)8] A 8] 2% A A s}o] maltose 0ol 4] 87
mM7}A] A rbste] A2 = E &A% A7 maltose
87mM-L A 7ol vl -1 Y 1-2% zhzt 1.5, 399
8| &4 & el A ahe} x| sy el Aol a-am-
ylase A ) B4 & 7}8to] 164173 F¢F B3HA & A%
% maltoseZ 09A] 90mM7HA] s X8 2 A 7}ste] A
FHEA AHABHEE 243 A, 2R HAAF
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HE A T4 ts AAA ] A ERE 2H4-8)
£ maltosed Arlsle] AAealslS uf B9 A3
EA 3] 23 AL EFsle o8 Yehtod,
Aot §4-AEA H3AE FAsH g A5a
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Fig. 9. Effect of maltose on the stability of the purified

a—amylase inhibitors from black bean(@®) and na-
ked barley(O).
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Fig. 10. Effect of maltose on preformed complexes of the
purified a—amylase inhibitors from black bean
(—@—) and naked barley(—O—).
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Table 2. Effect of inorganic salts on the activity of the
purified a~amylase inhibitors from black bean
and naked barley

Inorganic Concentration Relative inhibition(%)

salts (mM) Black bean Naked barley
Control 1 100 100
CaCly 1 110 105
CoCl; 1 110 110
SnClz 1 115 120
CdClz 1 95 108
MgCl, 1 105 95
ZnClz 1 113 102
CuS04 1 85 70
HgS04 1 120 123
KC1 1 105 129
NaCl 1 106 108
MnCly 1 125 130
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