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Abstract
Objective: To evaluate antidiabetic activitiy of flavonoid from binahong (Anredera cordifolia) leaves.
Method: α-glycosidase enzyme inhibiting activity was tested in vitro and antidiabetic activity in alloxan-induced
mice.
Results: The research shows that ethyl acetate extract of binahong leaves had α-glycosidase enzyme inhibition
of 81,23 µg/mL. Isolation of active compounds in binahong leaves successfully identified flavonoid compound of 8Glucopyranosyl-4',5,7-trihydroxyflavone, which is also known as 8-Glucopyranosylapigenin. 8-Glucosylapigenin that
is also popularly known as Orientoside was found to have α-glycosidase enzyme inhibiting activity with IC50 value of
20, 23 µg/mL and have an ability to decrease blood glucose in alloxan-induced mice.
Conclusion: Ethyl acetate extracts of binahong (Anredera cordifolia) leaves contain flavonoid compound of 8Glucopyranosyl-4',5,7-trihydroxyflavone, which is also known as 8-Glucopyranosylapigenin, 8-Glucosylapigenin,
which is able to decrease blood glucose and inhibit enzim α-glycosidase enzyme.

Keywords: Antidiabetic activity; Binahong (Anredera cordifolia)
leaves; α-glycosidase inhibition

Abbreviations:
DC: Diabetic Control; LD50: Medium Lethal Dose; BW: Body
Weight.

Introduction
Diabetes mellitus is a syndrome characterized by chronic
hyperglycemia and metabolic disorders of carbohydrate, protein, and
fats related to a deficiency in the insulin secretion by pancreas- β cell
or a deficiency in the insulin action [1]. Diabetes mellitus remains a
national health problem and ranks the fourth in the priority of national
research on degenerative diseases. It was estimated that 1.4 cases of
diabetes mellitus occur in Indonesia annually [2,3].
Indonesia had more than 7,000 types of plants, and more than 1,000
types of them have been used as traditional medicine by the local
communities in Indonesia [4,5]. This is particularly true during the last
10 years. Some factors that might contribute to the increasing interest
in using the traditional medicine is because the medicinal plants are
believed to have certain properties and they are safe, easily available,
and less expensive alternatives to modern medicine [4].
As a mega diverse nation, Indonesia is rich in biodiversity of natural
resources. One of the native plants from Indonesia that has been
widely used for diabetes is binahong (Anredera cordifolia (Ten.)
Steenis), known as Dheng San Chi in China. In Europe, it is popularly
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known as heartleaf madeiravine and in South America is known as
medeira-vine [6]. A research conducted by Sukandar et al. [7] found
that methanolic extracts of binahong (A. cordifolia (Ten.) Steenis)
leaves at dosages of 50, 100, and 200 mg/kg BW were found to be able
to decrease blood glucose. Variation in the blood glucose decrease
showed improvement in the damaged pancreatic β-cells of the mice at
the dosages of 50 and 200 mg/Kg BW, compared to those in the
positive control group (p<0.05). Therefore, the aim of the study was to
evaluate the antidiabetic activitiy of flavonoid from binahong (A.
cordifolia) leaves in Alloxan Induced Mice.

Material and Methods
Plant materials
Plant materials were obtained from the Research Institute for Spice,
Bogor, Indonesia. The samples were identified by the Research Centre
for Biology, Indonesian Institute of Science. The sample was rinsed
with clean water, and then was sliced into small pieces and stored in
drying chamber. The dried sample was grinded into powder.

Preparation of extracts
Four kilograms of binahong leaf dried powder were extracted with
gradual maceration using ethanol for 7 respective days until perfect
extracts were obtained. The solution was stirred continuously during
the submersion. The resulting macerate was collected; the eluent was
evaporated using a vacuum rotary evaporator to obtain a crude
ethanolic extract, which was then partitioned. The crude ethanolic
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extracts were then consecutively partitioned with n-hexane, ethyl
acetate, and n-butanol.

Isolation and identification of active compounds
Isolation of active compounds was conducted for ethyl acetate
extract using Vacuum Solution Chromatography and motile phase of
silica gel 60. Elution was obtained using the dichloromethaneisopropanol-methanol mixture in a gradient way. The isolate was
identified by the structure using core magnetic, resonance
spectrometric measurements of 1H-NMR, 13C-NMR, 2D-NMR, Ultra
Violet-Visible (UV-Vis), Infra-Red (IR), Liquid Chromatography-Mass
Spectrometry (LC-MS) [8].

Alpha-Glycosidase inhibition assay
α-Glycosidase inhibitory activity was assessed according to the
methods described by Andrade-Cetto et al. [8,9] with minor
modifications. Briefly, the enzyme reaction was performed using pNitrophenyl-alpha-D-glucopyranoside (PNP-glycoside) as a substrate
in 0.1 M piperazine- N,N ́-bis (2-ethanesulfonic acid) (PIPES) buffer,
pH 6.8. The PNP-glycoside (2.0 mM) was premixed with samples at
various concentrations. Each mixture was added to an enzyme solution
(0.01 unit) to make 0.5 ml of the final volume. The reaction was
terminated by adding 1 ml of 0.64% N-(1-naphthyl) ethylenediamine
solution (pH 10.7). Enzymatic activity was quantified by measuring the
p-nitrophenol released from PNP-glycoside at 405 nm wave length. All
reactions were carried out at 37°C for 30 min with three replications.
Acarbose was used as a positive control. One set of mixtures prepared
with an equivalent volume of PIPES buffer instead of tested samples
was used as a control. The concentration of the extracts required to
inhibit 50% of α-glucosidase activity under the assay conditions was
defined as the IC50 value.

Identification of active compound
Due to relatively good α-glycosidase enzyme inhibition activity, the
ethyl acetate extract was followed up with isolation process and
identification of the compounds found in the ethyl acetate extracts was
done in a chromatographic way using the mixture of dichloromethane,
isopropanol and methanol eluents in a gradient way. Fractions that had
similar chromatogram patterns and Rf value were combined. The 6
fractions were further isolated with sephadex column chromatography
using methanol eluent and then purified using column
chromatography to obtain isolate EA6. The structure of compounds
isolated from binahong (A. cordifolia) leaves were then determined.
The NMR and MS data were obtained for compound. Based on the
spectral analysis of UV-Vis, IR, 1H-NMR, 13C-NMR, it can be
concluded that EA6 is a 8-Glucopyranosyl-4',5,7-trihydroxyflavone
compound, which is also called 8-Glucopyranosylapigenin, 8Glucosylapigenin as well as Orientoside (Figure 1).

Antidiabetic activity
Thirty ICR Mice were randomized into six groups such that group A
non-diabetic received orally 0.5 ml of distilled water, three times a day
for 10 days (Preliminary studies revealed that the untreated diabetic
rats could survive up till the 12th day; therefore, our experiment was
terminated shortly before their death). Animals in groups B, C, D, E
and F which were made diabetic with alloxan (250 mg/kg b.w) received
0.5 ml of distilled water, the same volume of acarbose (40 mg/100 g),
10, 50 and 100 mg/kg b.w of the Orientoside respectively.

Statistical analysis
All the values of body weight, fasting blood sugar, and biochemical
estimations were expressed as mean ± Standard Error of Mean (SEM)
and analyzed using student ‘t’ test.

Results
Fractionation of binahong leaves extract
Binahong (A. cordifolia (Ten.) Steenis) leaves were sorted for the
research and 4 kilograms were extracted using ethanol in maceration
way to produce 732,815 grams of dark-green thick ethanolic extract.
Non-polar, semi-polar, and polar fractions were, respectively,
fractionated using n-hexane, ethyl acetate, and n-buthanol eluents. The
fractionation resulted in 152.6 grams of n-hexane extract, 72.4 grams
of ethyl acetate extract, and 55.61 grams of n-buthanol extract.
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Figure 1: Structural illustration for Aromatic Frame of Isolate EA6.

Compounds

IC50 (µg/mL)

Ethyl acetate fraction

81.23

Isolate -1

67.50

Isolate-2

106.72

Isolate-3

59.63

Isolate-4

111.96

Isolate-5

298.23

Isolate EA6

20.23

Acarbose

102.34

Tabel 1: α – glucosidase inhibitory effect of active compounds from
Binahong leaves Extract.
The signals identified at the chemical area of δH 13, 16 (1H, 5-OH,
s) revealed an intra-molecular hydroxyl group that forms a hydrogen
bond with O in the carbonyl group (C=O), as presented in Part A and
B in the structure. In addition, there are 2 aromatic protons in singlet
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form, which appeared at δH6, 25 (1H, H-6, s) and 6, 76 (1H, H-3, s).
This shows that both protons were located in different rings. αglucosidase inhibition of active compound of Binahong leaves. Table 1
represents the results of α -glycosidase inhibition assay in the 6 isolates
and ethyl acetate fraction.
Table 1 shows that orientoside, a flavonoid isolated from the
extracts of binahong leaves, had more powerful α-glycosidase
inhibiting activities than those of other compounds and acarbose.
Isolate EA6 was found to be the strongest in inhibiting the αglycosidase enzyme, with an IC50 value of 20.23 µg/mL, compared to

any other isolates as well as acarbose, which had an IC50 value of
102.34 µg/mL.

Antidiabetic activity of active compounds from Binahong
leaves Extract
A fasting blood glucose level of all animals before treatment was
within the normal range (Table 2). Fasting glucose levels was
significantly elevated after 24 h of alloxan injection with respect to
control level.

Fasting blood sugar level (mg/dL-1)
Group

At the time of grouping

Days of active compounds supplementation
0 day

7 day

14 day

Diabetic

234 ± 45

232 ± 67

226 ± 68

219 ± 154

Isolate EA6 10 mg/kg BW

267 ± 78

245 ± 87

236 ± 78

223 ± 120

Isolate EA6 50 mg/kg BW

309 ± 110

305 ± 138

301 ± 121

186 ± 119

Isolate EA6 100 mg/kg BW

260 ± 82

250 ± 59

103 ± 87

80 ± 21

Acarbose 40 mg/100 g

312 ± 101

310 ± 82

87 ± 29

73 ± 31

Table 2: Effect of active compounds from Binahong leaves Extract after 7 days and 14 days treatment on blood sugar level in alloxan-induced
diabetic male mice.
The administration of isolate EA6 for 7 days for all dosage groups
was not able to decrease the blood glucose concentration to the normal
level. Only the dosage 100 mg/kg BW administration for 14 days could
decrease the blood glucose concentration to the same levels as the
normal group and acarbose (p<0.05).

Conclusion
Anredera is one species of the Basellaceae which empirically has
many benefits in health, especially for treating various diseases. Familia
Basellaceae have a variety of species such as Anredera baselloides
(Kunth) Baill, Anredera cordifolia (Ten.) Steenis, Anredera diffusa
(Moq.), Anredera leptostachys (Moq.)Steenis, Anredera spicata,
Anredera vesicaria, Anredera cumingii, and others [10]. One species
that is widely used by people in Indonesia are Anredera cordifolia
locally known as "binahong".
Binahong plant contains saponins, alkaloids, polyphenols, flavonoid
and monopolysaccharide including L-arabinose, D-galactose, Lrhamnose, D-glucose are among the most common components of the
attached chains. These plants also have a high compound of flavonoid
from leaves, stems, tubers and flowers [11].
Isolation of active compounds from ethyl acetate extracts of
binahong leaves based on bioassay guided fractionation for in vitro αglycosidase inhibition revealed that, isolated AE6 had a powerful αglycosidase inhibiting activities, with an IC50 value of 20.23 µg/mL,
compared to those of other isolates and acarbose as a positive control
(Table 1). This confirms that bioactive compounds in ethyl acetate
extract of binahong leaves works as a α-glycosidase enzyme inhibitor,
as acarbose does. A study conducted by Afproli et al. [12] isolated
phenol compound from Polygonum hyrcanicum. The study, which was
guided by α-glycosidase inhibition assay, found thirteen phenolic
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compounds, including a cinnamoyl phenethyl amide, two flavones, ten
flavonols and flavonol 3-O-glycosides that were subsequently isolated
from the extract. Comparison of the IC50 values of tested flavonoids
showed that hydroxyl substitution affected the inhibitory activity so
that, increasing number of free phenolic groups results in higher
activity.
Identification of chemical structure of isolate EA6 based on
spectrometric data of FT-IR, GC-MS and NMR, compared to literature
data, shows that isolate EA6 is a 8-Glucopyranosyl-4',5,7trihydroxyflavone compound, which is also called 8Glucopyranosylapigenin [8]. Ishikawa et al. [12] studied the inhibition
of α-glucosidase by various poly phenolic compounds. Among the
compounds tested, quercetin, catechin and epicatechin were reported
to inhibit α-glycosidase strongly when compared to apigenin,
indicating that presence of two hydroxyl groups in B ring is necessary
for strong inhibition of α-glucosidase. Tadera et al. [13] have studied
the inhibition of α-glucosidase and α-amylase by natural flavonoids
and has shown that, the presence of hydroxyl group at C-3 position of
flavone enhanced the inhibitory activity (quercetin>luteolin;
kaempferol>apigenin) and they have also reported that the presence of
more than two hydroxyl groups in B ring inhibits α-glucosidase more
effectively.

In vivo antidiabetic assay for isolate EA6, using alloxan-induced
male mice, showed that at dosages of 50 and 100 mg/kg Bw, isolate
EA6 was found to be able to decrease blood glucose at a level that was
comparable to the effect of 40 mg/kg BW of acarbose. Alloxan is used
to induce diabetes, since it is a diabetogenic compound, which works
by damaging β pancreatic cells, thus reducing insulin secretion by
means of β pancreatic cells [14]. Diabetogenic effect of alloxan is
attributable to core DNA fragmentation by a reactive compound. The
damage will extend to poli activity (ADP ribose) of synthase, depletion
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of intracellular NAD+ and eventually lead to cellular death. Isolate
EA6 (8-Glucopyranosylapigenin) was found to be able to decrease
blood glucose in hyperglycemic mice, thanks to the inhibition of αglycosidase as acarbose did. A study conducted by Sangupta et al. [15]
showed that bioactive compounds in Tinospora cordifolia as saponarin
(apigenin-6-C-glucosyl-7-O-glucoside) had in vitro α-glycosidase
inhibiting activity and saponarin showed hypoglycemic activity in the
range of 20-80 mg/kg compared to 100-200 mg/kg for acarbose as
reported [16-19].
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