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Abstract

This is the study to evaluate plants that are trusted by people as anti-diabetic medicine in West Kalimantan
Indonesia by examining their ability to inhibit a -glucosidase. The plants species examined are
Dracontomelon dao, Mangifera foetida, Mangifera pajang, Pentaspadon motleyi (Anacardiaceae), Parkia
intermedia, Parkia speciosa, Parkia timoriana (Fabaceae), Durio dulcis, Durio kutejensis (Malvaceae),
Baccaurea angulata and Baccaurea costulata (Phyllanthaceae). Methanol extracts from wood bark of these
plants were analyzed in terms of inhibition of two kinds of a-glucosidase enzyme, yeast a-glucosidase
(maltase) and rat intestinal a-glucosidase (sucrase). The percentage of methanol extract content of wood
barks varied from 2.05 to 21.48%. P. speciosa, D. dao, D. kutejenis, P. intermedia and P. timoriana had
strong inhibitory activity on yeast a-glucosidase with the ICso value of 1.92, 3.24, 3.25, 3.27 and 3.65
ug/ml, respectively. In contrast, P. motleyi, P. speciosa, P. timoriana, and B. costulata showed lower
inhibitory activity on rat intestinal sucrase with the ICso value of 930.87, 789.25, 767.20, and 962.73
ug/ml, respectively.

Keywords: Medicinal plants, anti diabetic, wood bark extraction, yeast and rats intestinal enzymes, Parkia,

Durio, Mangifera, Baccaurea, Pentaspadon, Dracontomelon

Introduction

Hyperglycemia or high blood sugar level is one of the
criteria of diabetes. It is caused by the disruption of a
metabolic system of carbohydrates, proteins and fats
resulting in complications of the kidneys, eyes and
cardiovascular system (Oyedemi et al., 2011, Patel et al.,
2012, Zhang and Li 2014). The effect of these
complications can lead to the death of diabetic patients.
Diabetes is the third cause of the death after cancer,

cardiovascular and cerebrovascular diseases (Patel et al.,

2012).

The number of diabetic patients in the world in 2014
were 386.7 million people with the prevalence level is 8.
3%, and this will increase up to 591.9 million people in
2030 (International Diabetes Federation, 2014). Indonesia,
that is one of the developing countries, has changed the
life style drastically. Especially, high fat diets and less
exercises increased the number of diabetic patients.
According to Infodatin (2014), the prevalence of diabetic
patient above 15 years old in 2013 was 2.1%, increasing
two-fold compared with that in 2007 that was the sixth
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cause of death. Diabetic type 2 (non-insulin-dependent
diabetes mellitus) is most dominant, almost 90% of all
diabetic cases belong to this type in the world (Hasan et
al., 2014). This condition is very worrying and needs
serious treatment to solve this problem.

One of the ways that can be used as a therapeutic
approach in the treatment of diabetes is postprandial
control of blood sugar levels by delaying of the glucose
absorption. a-glucosidase enzymes in the epithelial
mucosa of small intestine have a function to break up the
complex carbohydrates in the glycoside bonds to make
mono and disaccharides such as maltase and sucrase that
can be absorbed by intestinal epithelial cells. Inhibition of
a -glucosidase in the digestive system will delay the
digestion of carbohydrates and extend the digestion time
which decreases the rate of glucose absorption resulting
in the reduction of blood glucose level. The inhibition of
a -glucosidase is therapeutic for patients of diabetic with
type 2 (Jaiswal et al., 2012).

Currently, modern drugs had been widely available
for decreasing blood sugar levels. The use of these drugs
should be done intensively. The extensive use of these
drugs, however, has side effects such as flatulence,
diarrhea, abdominal discomfort, nasopharyngitis, upper
respiratory tract infection, headache, allergic, anaphylactoid
reactions, angioedema and exfoliate dermatologic
reactions (Dicker, 2011, Xu et al., 2014, Antu et al.,
2014, Kashtoh et al., 2014). Although it has already been
used intensively, sometimes these drugs are unable to
control hyperglicemia and eventually the diabetic patient
condition would be worried (Ablat et al., 2014).

The utilization of traditional herbal medicine to treat
diabetes has been accepted by the people who live in the
rural area or in the urban/close to modern medical center.
Traditional medicine is chosen because it has several
advantages such as low side effects and relative safety.
Especially, the price is lower for patients who cannot
afford to buy medicine at higher price (Ablat et al., 2014).
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People know about diabetes based on some
indication such as high in urine quantities, increase of
hungry sensation, a lot of eating and drinking, reduction
of weight body, listless, foot numb and requires of long
healing time if body injuries (Soenanto, 2005). Based on
the results of the previous studies, it is known that there
are 22 species of plants that have been traditionally used
to treat diabetes by 3 Dayak subethnic tribes, Iban,
Kanayant and Ketungau in Kalimantan Barat Province,
Indonesia (Yusro et al., 2015). Some herbs such as the
followings have anti-diabetic compounds. For example,
Garcinia mangostana has anti-diabetic compound named
xanthon (Chaverri et al., 2008). Tinospora crispa was
tested in patients with diabetic type 2 (Klangjareonchai
and Roongpisuthipong, 2012) and Phyllanthus niruri can
decrease blood glucose levels of the model mice (Okoli et
al., 2009). However, some of other medicinal plants have
not yet scientifically proven to have anti-diabetic
properties.

The purpose of this study is to analyze the anti-
diabetic effects of several plants that are trusted by people
in West Kalimantan Indonesia to be efficacious as
diabetic medicine. We found several of these plants have
inhibitory effects on yeast a -glucosidase (maltase) and
rat intestinal sucrase. All of plant species that were
examined belong to the Anacardiaceae, Fabaceae,
Malvaceae and Phyllanthaceae plants family (Table 1,
Fig. 1). The plant part used is wood bark. The wood bark
selected because of their high content of methanol
extracts with a variety of chemical compounds that may
allegedly have the ability to inhibit a -glucosidase. The
source of a -glucosidase enzyme will be used is yeast
(EC. 3.2.1.20) from Saccharomyces cerevisae containing
maltase and rat intestinal acetone powder containing
sucrase substrat (rat intestinal sucrase). Different enzyme
source and kind of glucose containing in the enzyme will
affect to inhibitory a -glucosidase activity (Tadera et al.,
2000, Jo et al., 2010).
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Table 1. Medicinal plants species of Anacardiaceae, Fabaceae, Malvaceae and Phyllanthaceae

and their reported activities.

No. Local Name Traditional Utilization*

Sclentlﬁc. Name Main Use Medication Literature Review
Family

1 Pelanjau Fruits: Exudate : Skin Wood extractive of P. motleyi
Pentaspadon consumption infection contains phenolic compounds
motleyi Wood: and has anti-fungal activity
Anacardiaceae construction (Yusro et al., 2010)

2 Asam kemantan Fruits: Leaf : Fever Fruit of M. foetida have
Mangifera foetida ~ consumption antioxidant compounds such as
Anacardiaceae Wood: flavonoid, carotenoid, and

construction ascorbic (Tyug et al., 2010,
Mirfat et al., 2013)
3 Asam bawang Fruits and skin ~ Fruits : Increase Phenolic compounds of fruit peel

Mangifera pajang  fruits: of appetite M. pajang have the free radical
Anacardiaceae consumption, scavenging activity (Hassan et
wood: al., 2011) and contain
construction carotenoids that is antioxidant
(Khoo et al., 2010)

4 Sengkuang Fruits: Stem : Diarrthea,  Leaf extract of D. dao has
Dracontomelon consumption stomachache antibacterial and antifungal
dao Wood: compounds such as tannins,
Anacardiaceae construction flavonoids, sterol, saponin, and

triterpenoids (Khan and
Omoloso, 2002)

5 Petai kedaung Fruits: Fruit : All of part plants contain
Parkia timoriana consumption Stomachache phytosterols (Tisnadjaja, 2005),
Fabaceae methanol extracts are

hepatoprotective on paracetamol
induced liver damage in wistar
rats (Ajibola et al., 2013)

6 Petai Pelepah Fruits: “Roots : Anti- Stigmast-4-en-3-one from fruit
Pendek consumption diabetic:, and pod of P. spesiosa as anti-
Parkia speciosa stomachache hyperglycemia (Jamaludin and
Fabaceae Mohamed, 1993, Jamaludin et

al., 1995) and leaf extract for
antioxidant and antiulcer (Al
Batran et al., 2013)

7 Petai pelepah Fruits: Roots : Anti- -
panjang consumption diabetic
Parkia intermedia
Fabaceae

8 Durian meranang Fruits: Inner fruits bark : -

Durio dulcis consumption Stomachache
Malvaceae Wood:
construction

9 Durian Pekawai Fruits: Inner fruits bark :  Wood bark D. kutejensis
Durio kutejensis consumption Stomachache contains triterpenoid
Malvaceae Wood: (Rudiyansyah and Garson,

construction 2006), fruit extracts has anti-
oxidants properties with
potential for hypopigmentation
and for use as skin lightening
agent (Arung ef al., 2015).
10 Enceriak Fruits: Roots : Anti- -

Baccaurea consumption diabetic

costulata

Phyllanthaceae

11 Belimbing merah Fruits: “Roots bark : Anti- Fruit of B. angulata with
Baccaurea consumption diabetic phenolic compound that is
angulata antioxidant (Jauhari et al., 2013,
Phyllanthaceae Ahmed et al., 2014)

* : Based on the interview to local people upon take the sampling (Malay and Java tribes) in Kuala Buayan village, Meliau

Distric, Sanggau Regency, West Kalimantan Province, Indonesia
**: Yusro et al., 2015
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Figure 1. Some of plants part of Anacardiaceae, Fabaceae, Malvaceae and Phyllanthaceae plants family. a. P. motleyi

(fruits), b. M. foetida (fruits), c. M. pajang (fruits), d. D. dao (tree), e. P. intermedia (tree), f. P. speciosa (flowers), g. P. timoriana

(tree), h. D. dulcis (tree), i. D. kutejensis (fruits), j. B. angulata (fruits) and k. B. costulata (tree).

Material and Methods

Chemicals
p-nitrophenyl-alpha-D-glucopyranoside (pNPG)

was purchased from Sigma-Aldrich (St Louis, MO, USA).
Sucrase was purchased from Junsei Chemical Co., Ltd
(Tokyo, Japan). a -glucosidase from yeast (Saccharomyces
cerevisiae) EC.3.2.1.20 was purchased from Wako
Chemicals (Osaka, Japan). Rat intestinal acetone powder
was purchased from Sigma-Aldrich (St Louis, MO,
USA). Glucose C-II Test kit was purchased from Wako
Chemicals (Osaka, Japan).

Plants Material and Extraction
Sample Collection

Plants sample was collected in Kuala Buayan
village, Meliau Distric, Sanggau Regency, West
Kalimantan Province, Indonesia. The plant part collected
is wood bark (the bark position in the tree is upper 1 m
high from the ground). The wood bark cleaned from the
outer skin to avoid contamination such as a dirt or moss,

and small square-shaped pieces like a chip were made
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and then dried in the air for 4 weeks. Fifty grams of dried
wood bark were grounded to get fine powder using an
electric grinder (Oster, Sunbeam Products, Inc). They
were kept in plastic bags until further use. The voucher
specimens of the plants were made for identifying the
scientific name and deposited at the Laboratory of Wood

Technology, Tanjungpura University Pontianak.

Extraction

Thirty grams of bark powder were extracted three
times with 100 ml of methanol (99.7%) using a soxhlet
extractor (Yamato Water Bath BS660, Yamato Scientific
Co.Ltd) for 1 hour at temperature 70°C. This extract was
filtered through a Whatman filter paper (No. 2) and the
filtrate was collected, evaporated in a vacuum rotary
evaporator (Eyela N-1000, Tokyo, Japan) at 40C with a
rotary speed at 5 rpm, dried for one day in a wind dryer
(Pierce, Reacti-Therm and Reacti-Vap, Thermo Fisher
Scientific Inc., Waltham, MA), and dried for one day in a
vacuum dryer (Ettas, AVO-250NB, Active Co., Saitama,
Japan) to obtain final residues. The percentage of the

methanol extract content was calculated.
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o-glucosidase Assays

The a -glucosidase inhibition assay using purified
enzyme derived from yeast (Saccharomyces cerevisiae)
and rat intestinal acetone powder containing sucrase
substrate (rat intestinal sucrase). Yeast and rat intesitinal
is different source of enzyme (Tadera et al., 2006). Yeast
from S. cerevisiae with code EC.3.2.1.20 contains
maltase (Yamamoto et al., 2004), and sucrase substrate
used in most studies on the rat intestinal a -glucosidase
inhibitory activity (Tadera et al., 2006). Differences in
enzyme source will affect the inhibitory effects on a -

glucosidase activity.

a. Yeast (S. cerevisiae) with pNPG substrate

The yeast a -glucosidase activity measured according
to Bothon et al., (2013) with slight modification. The assay
was performed by adding 10 ul of phosphate buffer 0.1
mol/l (pH6. 8), 150 ul of p-nitrophenyl-alpha-D-
glucopyranoside (pNPG) (5 mmol/ml), 20 ul of extracts
with varying concentrations (200, 20, 15, 10, 5, 2, 1 u
g/ml) and 20 ul of a -glucosidase enzyme (Sug/ml) in a
96 well plate. The change in absorbance (Multiskan JX,
Thermo Electron Co., Waltham, MA) at 405 nm was
recorded at one minute interval for 10 minutes. All
determinations were made in triplicate. The a -glucosidase
inhibitory activity was calculated with the following

equation:

Slope of Absorbance Treatment

Inhibition (%)= (1- )x 100%

Slope of Absorbance Control
ICsp value was calculated using a linear regression
analysis. ICsg is concentration of the extract required to
inhibit 50% of a -glucosidase activity under the assay

condition.

b. Rats intestinal acetone powder with sucrase
substrate (rat intestinal sucrase)

The rat intestinal sucrase activity was determined

according to Ikarashi et al.,(2012)with slight modifications.
Five hundred mg of rat intestinal acetone powder
dissolved in 5 ml of phosphate buffer 0.1 mol/l (pH 6.8)
and then centrifuged at 2500 rpm for 5 minutes. The
supernatant was used as a sucrase (one of the a -
glucosidase) solution. The a -glucosidase inhibition assay
was performed using a 96 well plate. Each well of the 96
well plate contains 10 ul of phosphate buffer 0.1 mol/l
(pH 6.8), 150 ul sucrase (5 mg/ml), 20 ul of extract with
two concentration (500 and 1000 ug/ml) and 20 ul of a
-glucosidase enzyme (100 mg/ml). Reaction mixture was
incubated in an incubator (Low Temperature O,/CO,
Incubator, Wakenyaku, Japan) at temperature 37°C for 30
minutes, heat up on the Cool-Hotter Dry Bath Incubator
(MS, Major Science) at temperature 70°C for 3 minutes.
Twenty ul of each reaction mixture was transferred to
another well of a 96 well plate. After adding 150 ul of
glucose C-II test substrate solution, the plate was
incubated at room temperature for 15 minute. The change
in absorbance (Multiskan JX, Thermo Electron Co.,
Waltham, MA) at 492 nm was recorded at 1 minute. All
determinations were performed in triplicate. The a -
glucosidase inhibitory activity was calculated with the

following equation:

Absorbance Treatment

Inhibition (%)= (1-

) x 100%
Absorbance Control-Absorbance blank

ICso value was calculated using a linear regression

analysis.

Result and Discussion

The efficiency of the methanol extraction from wood bark
In this study, we measure the amount of materials

extracted by methanol from wood bark of Anacardiaceae,

Fabaceae, Malvaceae and Phyllanthaceae plants family.

Results of the research showed that extractive contents

vary among species as shown in Figure 2.
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Figure 2. The content (%) of wood bark methanol extract of species of Anacardiaceae, Fabaceae, Malvaceae and

Phyllanthaceae plants family.

The extractive contents varied from 2.05 to 21.48%
among these species. Based on the classification of
Indonesia classes of wood chemical component (extracted
contents: < 2% lower, 2-4% moderate, and > 4% higher)
(Departemen Pertanian, 1976). Almost all of the species
have extractive contents more than 4%. Especially, P.
intermedia (Fabaceae) had 21.48%. In contrast, D. dulcis
(Malvaceae) and B. angulata (Phyllathaceae) had 2.05 and
2.75% content, respectively.

The proportion of extractive contents generally
varies depending on the species. Extractive contents
range from less than 1% to more than 10% and those of
tropical wood species were around 20% (Tsoumis, 1991).
Different parts of the same tree such as branches, stems,
roots, bark and leaves usually have differences at the
levels and in the composition of the amounts of extractive
contents (Sjostrom, 1981).

Methanol was used as the extraction solvent because
of its high efficiency to extract materials. Methanol
efficiently penetrates in the cell membrane, in order to
obtain endocellular components (Silva et al., 1998).
Extraction process using polar solvent such as methanol,
ethanol and water is very effective to isolate bioactive
compounds (Filho, 2006).

Many kinds of bioactive compounds isolated from
secondary metabolites of medicinal plants have high

inhibition on a glucosidase activity such as alkaloids,
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phenolic, flavonoids, isoflavone, flavonolignans, flavanone,

flavonols, anthocyanins, anthraquinones, anthrones,
xanthones, glycosides, feruloylglucosides, acetophenone
glucosides,  stilbenoids, terpenoids, triterpenoids,
curcuminoids, lignan, acids, phytosterols and myoinositol
(Benalla et al., 2010; Kumar et al. 2011).

The bioactive compounds from all species especially
from wood bark that already extracted are not yet
identified. In case of methanol extracts, however, some of
compounds are identified such as oils, fats, waxes, alkaloids,
flavones, polyphenols, tannins, saponins, glycosides and
aglycones (Houghton and Raman, 1998, Filho, 2006).
Based on the Table 1, another parts (fruits, leaf, wood) of
plants species that were already extracted are known to
have bioactive compounds as medicine, and extracted
materials from wood bark are expected to have bioactive
compounds and allegedly have anti-diabetic activity,

especially by inhibiting a -glucosidase.

a-glucosidase inhibitory effect of methanol extracts on
yeast and rat intestinal sucrase.

In this study, we examined the effects of wood bark
methanol extracts of plant species from Anacardiaceae,
Fabaceae, Malvaceae and Phyllanthaceae plants family
on the a -glucosidase activity, which is the target of
diabetic type 2 therapy drugs. High blood sugar level in

diabetic patients due to rapid absorption of glucose such
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as maltase and sucrase in small intestinal by a -glucosidase,
and inhibition of these enzyme will decrease high blood
sugar level (Jo et al., 2010). In this report, we used two
kinds of a -glucosidase enzyme, yeast with contain
maltase and rats intestinal contain sucrase substrate.

As shown in Fig. 3A, all of plants species of
methanol extracts from Anacardiaceae family have

strong activity to inhibit yeast a -glucosidase. Methanol

A

100

extract from D. dao inhibited 66.11% of the enzyme at
the concentration of 5 ug/ml. This activity is higher than
that from P. motleyi (10ug/ml: 62.01%), M. pajang (15u
g/ml: 70.32%) or M. foetida (15 ug/ml: 59.24%). As
shown in Fig. 3B, methanol extract only from P. motleyi
inhibited 52.82% of the rat intestinal sucrase activity at
the concentration of 1000 ug/ml, whereas other species

inhibited less than 50% of the enzyme activity.
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Figure 3. Inhibition of a-glucosidase by methanol extracts from the wood bark of Anacardiaceae plants family.

(A) Inhibition on yeast enzyme and (B) Inhibition on rat intestinal sucrase. The values are shown in mean + SD. (n = 3)
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Figure 4. Inbibition of a-glucosidase by methanol extracts from the wood bark of Fabaceae plants family. (A) Inhibition on

yeast enzyme and (B) Inhibition on rat intestinal sucrase. The values are shown in mean + SD. (n = 3)

In Fig. 4A, methanol extracts from the wood bark of
Fabaceae plants family, especially Parkia species have a
strong activity to inhibit yeast a -glucosidase. P. speciosa
extracts inhibited 51.36% of the enzyme activity at the
concentration of 2ug/ml. This is higher than that of P.
intermedia (Sug/ml: 73.08%) and P. timoriana (Sug/ml:
64.11%). However, in Fig. 4B, at concentration 1000u
g/ml, methanol extract from P. intermedia inhibited 61.
29% and P. speciosa inhibited 56.32% of the rat intestinal

sucrase activity. The methanol extract from P. timoriana
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had lower inhibitory effect on rat intestinal sucrase.

As shown in Fig. 5A, methanol extract from the wood
bark of D. kutejensis inhibited 63.82% of the yeast a -
glucosidase activity at the concentration of 5ug/ml and
that from D. dulcis inhibited 61.90% of the enzyme
activity at the concentration of 15 ug/ml. In contrast, as
shown in Fig. 5B, methanol extracts only from D.
kutejensis and D. dulcis inhibited less than 50% of rat
intestinal sucrase at the concentration of 1000 ug/ml.

As shown in Fig. 6A, methanol extract from the
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Figure 5. Inhibition of a-glucosidase by methanol extracts from the wood bark of Malvaceae plants family. (A) Inhibition on

yeast enzyme and (B) Inhibition on rat intestinal sucrase. The values are shown in mean + SD. (n = 3)

wood bark of B. costulata inhibited the 76.81% of the
yeast a -glucosidase activity at the concentration of 15
ug/ml. In contrast, that from B. angulata inhibited 31.
81% of the enzyme activity at the concentration of 200u
g/ml. As shown in Fig. 6B, methanol extract from the
wood bark of B. costulata inhibited 51.36% of rat
intestinal sucrase at the concentration of 1000 u g/ml,
whereas B. angulata inhibited 24.21% of the enzyme

activity.

Differences in distribution of extractive substances
in each extract from individual plant species affect the
level of inhibition of a -glucosidase. It is suggested that
higher the level concentration of bioactive compound
results in higher level of inhibition a -glucosidase
activity. According to Kardono (2003), various level of
a -glucosidase inhibition in medicinal plant is due to
differences in bioactive compound contained in a plant.

Yeast a -glucosidase enzymes were more susceptible
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Figure 6. Inhibition of a-glucosidase activity by methanol extracts from the wood bark of Phyllanthaceae plants family. (A)

Inhibition on yeast enzyme and (B) Inhibition on rat intestinal sucrase. The values are shown in mean + SD. (n = 3)

than rat intestinal sucrase to wood bark methanol extracts
of plant species from Anacardiaceae, Fabaceae, Malvaceae
and Phyllanthaceae plants family. Acarbosa as commercial
anti-diabetic drug had high inhibitory activity on
mammalian a -glucosidase and low inhibitory activity on
yeast a -glucosidase, and quercetin has good ability to
inhibit yeast a -glucosidase (Eyla et al., 2012). Result of
our research showed that methanol extracts from almost
all the species have high inhibitory effects on yeast «a -

glucosidase activity except from that from B. angulata
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(Phyllanthaceae). In contrast, methanol extracts from
most plant species had much lower inhibitory effect on the
activity of rat intestinal sucrase. Fabaceae, Phyllanthaceae
and Anacardiaceae showed inhibitory activity above
50% on rat intestinal sucrase at the concentration of 1000
ug/ml.

Currently, it is already known that some of the
medicinal plants such as Anacardiaceae, Fabaceae and
Malvaceae family have anti-diabetic activity. Simmond
(2006) reported that 10 of

and Howes species
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Anacardiaceae, 78 species of Fabaceae and 11 species of
Malvaceae have a function of anti-diabetes, with plants
part used is leaf, bark, seed, stem, all part, nut, root,
flower, fruits, wood and bulb. From these all species,
only fruit part of P. speciosa species that is already
reported to have a function as anti-diabetes. In this study,
we reported that methanol extracts from wood bark of
Anacardiaceae, Fabaceae, Malvaceae and Phyllanthaceae
plants family have anti-diabetic activity. According to
Patel et al., (2012), several plants in different family have
been used as anti-diabetic medicinal medicine, and one of
the most potential plant to decrease blood glucose is
Fabaceae. 1t is relevant with the results of our research,
where all Parkia species (Fabaceae) tested have high
inhibitory activity against yeast a -glucosidase.

In order to find bioactive compounds from plants,
functional materials can be traced by three approaches,
that is random, ethnopharmacology and taxonomy (Filho,
2006). In this study, to identify the plants as anti-diabetic
we used two approaches, ethnopharmacology and
taxonomy. In ethno- pharmacology, among 11 plant species
studied, traditionally used as an anti-diabetic medicine
are only 4 species (Fabaceae and Phyllanthaceae). In the
taxonomic approach, plants species from Malvaceae and
Anacardiaceae are useful as anti-diabetic, and we try to
examine 7 other species as anti-diabetic. Results of this
study showed that almost all species have activity in
inhibiting of yeast a -glucosidase, except B. angulata,
which has lower activity in both tests using yeast or rat
intestinal sucrase.

Based on the a -glucosidase inhibition assays, we
calculated 1Csy of each species extracts. ICsy is the
concentration of the extract required to inhibit 50% of a -
glucosidase activity under the assay condition. In this
study, some plants inhibited less than 50% of a -
glucosidase activity at the maximum concentration. In
this case, the ICsg values of these plant extracts were not
calculated.

As shown in Fig. 7A, three species of Parkia, P.
speciosa, P. intermedia and P. timoriana have strong
inhibitory effects on yeast a -glucosidase activity,
because they are able to inhibit 50% of a -glucosidase
activity at lower concentrations compared with other

species. For species in other family, Anacardiaceae,

Malvaceae, and Phyllanthaceae, 1Cs values are diversified.
In contrast, species of D. dao and D. kutejenis have 1Csq
values similar to Parkia species showing strong inhibitory
effects on yeast a -glucosidase activity. It is reported that
ethanol extracts from Symplocos cochinchinensis has
ICso value of 82.07 = 2.10 ug/ml (Antu et al., 2014).
All species in our research have lower ICsy values than
that of Symplocos cochinchinensis in terms of inhibition
on yeast a -glucosidase activity. In contrast, in the assay
with rat intestinal sucrase (Fig. 7B), P. timoriana has the
lowest ICso values among those from four species.

Differences enzyme source in this case is yeast
derived from S. cerrevisae (EC.3.2.1.20) with the main
contain is maltase and rat intestinal acetone powder with
its substrate is sucrase (EC.3.2.1.48), showed differences
in the value of inhibitory activity, with ICso value of yeast
a -glucosidase more lower than rat intestinal sucrase.
These results are relevant with studies conducted by
Tadera et al., (2006) that reported a - glucosidase inhibitory
activity of six groups of flavonoids compounds especially
flavonol, flavanone, isoflavone and anthocyanidin against
yeast a -glucosidase (200 uM : inhibition 61-99%) is
higher than the rat small intestinal a -glucosidase (0.
SmM : inhibition < 32%). In addition, Jo et al., (2010)
reported quercetin compound have higher inhibitory
activity against rat intestinal maltase rather than rat
intestinal sucrase.

The use of polar solvents such as methanol in
extracting the wood bark will get phenolic constituents in
very large amounts, such as flavanoid compounds
included in the group of condensed tannins (phenolic
acids) and monomer of flavonoids such as quercetin and
dihydroquercetin (taxifolin) (Sjostrom, 1981). Methanol
extract of wood bark that used in this research allegedly
contains flavonoids and quercetin as bioactive
compounds. It is shown by the strong inhibitory activity
against yeast a -glucosidase contain maltase rather than
rat intestinal sucrase. Plants species of Anacardiaceae,
Fabaceae, Malvaceae and Phyllanthaceae in this research,
allegedly have good ability to delaying maltase
absorption rather than sucrase in small intestinal of
diabetic patients. The major absorbable glucose as
digestive product of carbohydrates in the small intestine

is maltase (Tadera et al., 2006), and delaying of maltase
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Figure 7. ICsy of a-glucosidase inhibition. (A) ICs Inhibition on yeast enzyme and (B) ICsq Inhibition on rat intestinal sucrase

absorption in small intestinal will decrease the rate of
glucose absorption resulting in the reduction of blood
glucose level of diabetic patients.

Local people in West Kalimantan Indonesia
traditionally using roots as a plants part of medicinal
plants for diabetes therapy medicine. Around a handful of
roots, extracted using water (boiled) and drink it one or
three times a day. In this research, we used methanol for

extracting wood bark and result show that methanol
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extracts have ability to inhibit yeast a -glucosidase with
low concentration and almost all of these plants is very
potential for anti diabetes medicine.

In this study, the mechanism of inhibition is not yet
known. So, it is necessary to research further to determine
the mechanism of a -glucosidase inhibition by potential
plant extracts. In addition, it is necessary to examine the
effects of these plant extracts in vivo so that we can

estimate the effectiveness of these medicinal plants to
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inhibit a -glucosidase before applying to humans,

especially to patients with type 2 diabetes mellitus.

Conclusion

We examined the inhibitory effect of wood bark
methanol extract from plant species of Anacardiaceae,
Fabaceae, Malvaceae and Phyllanthaceae plants family
on a-glucosidase activity using two kinds of a-
glucosidase enzyme, yeast a -glucosidase and rat
intestinal sucrase. As a result, we found that almost all the
species have high inhibitory activity on yeast a-
glucosidase, except B. angulata (Phyllanthaceae) that has
much lower level of inhibition. Inhibitory effects of these
plant extracts on rat intestinal sucrase activity are much
lower compared with those on yeast a -glucosidase. Only
a few species, especially from the family of Fabaceae (P.
intermedia and P. speciosa), Phyllanthaceae (B. costulata)
and Anacardiaceae (P. motleyi) inhibited more than 50%
of rat intestinal sucrase activity at the concentration of
1000 ug/ml. Further study is required to clarify the
mechanism of the inhibition of a -glucosidase by using
animal model of type 2 diabetes mellitus. Purification and
identification of bioactive compound from these plants is

also necessary to apply to human type 2 diabetes patients.
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