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Chemical studies on a -glucosidase inhibitors from

Indonesian medicinal plants
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Diabetes mellitus, associated cardiovascular diseases and cancer are an increasing
problem around the globe, also in developing countries such as Indonesia. It was
proposed that suppression of the activity of a-glucosidase enzymes would delay the
degradation of starch and oligosaccharides, which would in turn cause a decrease in the
absorption of glucose and consequently the reduction of postprandial blood glucose
level elevation. Natural products have long proved to be valuable sources to develop a
physiological functional food or lead compounds for antidiabetic therapy. Previous
study has revealed potencies of Indonesian medicinal herbs for natural source of anti-
diabetic treatment based on its inhibitory activity against a-glucosidase. In this study,

further observation of these herbs on its chemical properties related to their its
inhibitory activity against a-glucosidase was done, in particular for Macaranga tanarius

and Phyllanthus urinaria.

1. Maltase inhibitors from Macaranga tanarius leaves

Determination of prospecting herbs done in-vitro by using enzyme assay resulted
in the finding of Macaranga tanarius, which showed a pofent inhibitory activity. An
EtOAc-soluble extract of M. tanarius leaves was chromatographed by a Diaion HP-20
column using water-MeOH gradient eluent and one of the active fractions was further
purified with high performance liquid chromatography (HPLC, ODS, MeCN-water 10 :
90 to 20 : 80) to isolate methyl gallate, mallotinic acid, corilagin, and macatannin A as
the active principles against maltase. Another active fraction was further
chromatographed by a reverse phase ODS column using water-MeOH gradient eluent
and purified with HPLC in the similar manner as before except for using MeCN-water
17 : 83 to 21 : 79 as gradient system to isolate chebulagic acid and macatannin B as the
active principles against maltase. Macatannins A and B are novel compounds. The ICso
calculation shows that macatannin B (ICsp = 0.55 mM) has the highest inhibition arﬁong
all ellagitannin isolated from M. tanarius leaves in this study followed by considerably
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strong inhibition of macatannin A (ICsp = 0.80 mM), chebulagic acid (ICso = 1.00 mM),
and weak inhibition of corilagin (ICsy = 2.63 mM), and mallotinic acid (ICsq> 5.00
mM). Considering the amount of each ellagitannin in the whole extracts for M. tanarius,
the activity of M. tanarius leaves might be a result of chebulagic acid (yield: 0.18%)
while the presence of macatannins A and B (yield: 0.06% and 0.02%) also partly
contributed to the activity.

2. a—Amylase inhibitors from Phyllanthus urinaria

Determination of prospecting herbs were being done in-vifro enzyme assay to
evaluate their inhibitory activity against porcine pancreatic amylase (PPA) resulted in
the finding of Phyllanthus urinaria and three other herbs to show a potent inhibitory
activity. An EtOAc-soluble extract of the leaves of P. urinaria was chromatographed by
a silica gel column using chloroform-MeOH gradient eluent. The polar active fractions
(MeOH) were further purified with preparative HPLC (ODS, MeOH-water 20 : 80 to
60 : 40) to isolate active principles against PPA. Structure determination revealed that
these isolated compounds were gallic acid, corilagin, and macatannin B, showing mild
activity against PPA (Activity in 1 mM concentration: 23%, 21%, and 33%,
respectively). The less polar active fractions of the silica gel column were fractionated
by preparative thin layer chromatography (PLC, silica gel, hexane : EtOAc : formic acid
= 8§ : 2 : 0.1). The major fraction was further purified by silica gel PLC (hexane :
chloroform : formic acid = 10 : 1 : 0.1 and then 20 : 1 : 0.1) to give a mixture of fatty
acid esters: methyl palmitate, methyl oleate, and methyl stearate. Previous study had
shown that fatty acids and fatty acid esters did show mild inhibition against PPA.
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gallate (472 mg, >5.00 mM), mallotinic acid (660 mg, >5.00 mM), corilagin (1328 mg,
2.63 mM). macatannin A (584 mg, 0.80 mM). chebulagic acid (1824 mg, 1.00 mM).
macatannin B (248 mg, 0.55 mM) T - 7z, Methyl gallate LA+ D 5 BOLESBIT§
NHLYBEDELU L= VX =V ETHY, 2D 5B, macatannin A B LB
& L7 2 AT R A OFT R ThH o 7o, FRILEDOBEREIX
HTEREZR D HTHEIC 1D, 2D NMR DOFEHE 72 #EHTIZ & - TITV, macatannin A i
chebulagic acid ™ HHDP £ 7 valoneayl Z:{Z% 3> - 7= #3&. macatannin B I corilagin
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