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The medicines used traditionally by Thai native people for the treatment of diabetes are herbs and
plants that are grown locally. Many of these medicines are used without adequate scientific knowledge about
how they might work. This research aimed to study whether extracts from these plants could reduce blood
glucose levels by inhibition of gastrointestinal amylase activity. Fifty local plants that have been cited in Thai
traditional medicine books for their potency in reducing high levels of blood glucose were extracted with
water (W) and ethanol at 4'C. Those extracted with ethanol were evaporated at 60°C until dry and the residue
was dissolved in cold water (Et W) to prevent any effect of ethanol on the enzymes during the assay
procedures. Two types of assay procedures were used to determine the action of the plant extracts on amylase
activity. One was a qualitative assay using 1% starch-1% agar plates that was based on visualization of the
different colors obtained after adding iodine to the plates following an incubation of the plates with amylases
in the presence or absence of the plant extracts. The extracts that inhibited amylase activity produced a
smaller clear zone with a diameter of less than the plate containing only the enzyme (amylase inhibition
index, or Al index > 1). The other (quantitative method) was based on an increase in the amount of maltose
from the action of amylase on starch hydrolysis using the 3, 5-dinitrosalicylic acid reagent. The percentage
inhibition of amylase activity (%AI) was calculated from the absorbance of the brown products reading at 540
nm after the subtraction of any false positive values that may occur. From this study the results accounted for
different types of reactions that could be involved in decreasing amylase activity including enzyme
precipitation by tannins since they would also provide benefits by lowering glucose absorption.

From the qualitative assay it was found that 45 species of the water extract (W) and 43 of the Et W
extract had an Al above 1 for both the salivary and pancreatic amylase. Correlation plots of the salivary and
pancreatic amylase Al indeces showed that 47 species of both the W and Et W extracts possessed equivalent
inhibitory activity against both enzymes. The quantitative investigation determined that 40 species of the
plant extracts either W or Et W possessed inhibitory activity in the range from above zero to 100% for both
amylases and amongst these there were 9 species that produced a similar % inhibition of above 50 and an Al
index above 1. These plants were Nelumbo nuifera Gaerth, Psidium guajava Linn., Azadirachta indica A.
Juss, Hibicus sabdariffa Linn., Cassia fistula Linn., Terminalia Linn., Mimosa pudica L. hispidabrenan,
Phyllanthus amarus Schum&Thonn. and Lagerstroemia speciosa (L.) Pers. These scientific findings have
supported the traditional use of these plant preparations to reduce blood glucose through the inhibition of both
salivary and pancreatic amylases.

The antioxidative activity of the extracts was determined using the 1,1-diphenyl-2-picryl-hydrazile

(DPPH) test for free radical scavenging. This probably reflected their ability to reduce problems associated
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with oxidative stress that result from high blood sugar levels in patients. The antioxidant property of extracts
with percentage DPPH scavenging values of more than 50 were produced by 20 species of plants and
amongst these were the 9 species that had possessed inhibitory activity of both amylases greater than 50%.
Preliminary characterizations of the inhibitory compounds present in these extracts showed that they were
mainly phenolic compounds, because the extracts produced a positive color in the FeCl, test and they were

able to determine for their total phenolic content. Attempts to characterize these compounds are in progress.
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