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ABSTRACT

Royal red kidney bean (Phaseolus vulgaris) contains both proteinaceous and
nonproteinaceous inhibitors of a-amylase. The proteinaceous a-amylase inhibitor
was extracted by phosphate buffer pH 6.9 and purified by conventional
chromatography, namely DEAE-cellulose, Sephadex G-100 and hydroxyapatile
columns which purified inhibitor had its native molecular weight 36.3 kDa by 14-17%
native-PAGE and 47.7 kDa by gel filtration through Sephadex G-100 with 3 subunits
of 15.5, 17 and 18.2 kDa by 14-17% SDS-PAGE. The nonproteinaceous o-amylase
inhibitor identified by thin layer chromatography, showed relative mobility (Ry)
between standard sugar glucose (G1) and maltose (G2) of molecular weight 180 Da
and 360.3 Da, respectively.

Results of biochemical characterization revealed optimum temperature at 50
°C with pH optimum at 7.0 for the inhibition of a-amylase from saliva by the
nonproteinaceous o-amylase inhibitor. Keeping the nonproteinaceous o-amylase
inhibitor 30 min at 4-50 °C did not affect its inhibitory activity against a-amylase
from saliva. Salts including sulfate ion and chloride ion increased inhibitory activity
of the inhibitor through the better binding of enzyme and inhibitor. Its kinetic study
revealed a mixed noncompetitive type of inhibition against salivary o-amylase
activity.

Potential application of a-amylase inhibitor at 50% inhibition against various
enzyme in vitro showed that the crude extract had a power in inhibiting the activity of
human salivary a-amylase more than porcine pancreatic a-amylase, yeast maltase but
did not inhibit yeast sucrase. The proteinaceous amylase inhibitor had a power in

inhibiting the activity of human a-salivary more than porcine pancreatic o-amylase,
A%



but had no effect on yeast maltase and sucrase. The nonproteinaceous amylase
inhibitor had the power in inhibiting the activity of porcine pancreatic a-amylase
more than human a-salivary, but had no effect on yeast maltase and sucrase. It is also
found that the proteinaceous inhibitor is more powerful in inhibiting salivary amylase
than crude extract and the nonproteinaceous inhibitor because when converted theirs
inhibited values to gram bean, they required less amount.

Potential application of the inhibitor on blood glucose reduction via luminal
enzymes in vivo study showed that the fed substances i.e. nonproteinaceous o-
amylase inhibitor, crude extract, crude extract at ICsy, and nonproteinaceous o-
amylase inhibitor at ICs could significantly reduce fasting blood glucose level (mean
+ S.E. in mg/dl) at p-values < 0.05 when compared with the control group after
prolong feeding to the rats for 15 days; 56.83 + 3.58, 57.83 = 2.77, 58.33 £ 2.43,
63.67 £ 2.46, respectively.

Results of maltose, sucrose and starch tolerance tests i.e. the plots between
time from 0 to 120 and blood glucose level, their zenith blood glucose concentration
(ZBG), area under the curve (AUC) or the rate of glucose adsorption (RGA) at 30 min
values did not give any positive results in supporting the effect of the test inhibitors
on enzymes involved in liberation of glucose for the absorption from the fed

substrates. More studies involve with varying doses of the inhibitor and fed

carbohydrate substrates are required.
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