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ABSTRACT

Recently we have shown that ethanol extract of Abutilon indicum Linn. (A. indicum L.) leaves of rainy season has
maximum in vitro alpha amylase inhibitory activity. Aim of the present work was to isolate alpha amylase
inhibitor from A. indicum L. leaves. A. indicum L. leaves were collected from the medicinal plant garden of North
Bengal University, Siliguri, West Bengal and identified by the taxonomist. Ethanol extract of the plant leaves was
processed for isolation work by standard techniques. Solvent extraction and acid hydrolysis were done followed
by solvent treatment, chromatographic experiments and crystallization. A compound was crystallized. In vitro
alpha amylase inhibitory activity of the isolated compound was checked by standard method. Acarbose, an alpha
amylase inhibitor, was used as control. Results showed that the isolated compound had strong alpha amylase
inhibitory activity which was comparable to that of acarbose. The isolated compound, therefore, may be used in
the management of diabetes.

KEYWORDS: Abutilon indicum Linn. Leaves, isolated compound, alpha amylase inhibitory activity, acarbose,

diabetes

1. INTRODUCTION

Rowley et al. wrote in their paper 1, .... The prevalence
of diabetes (type 2 diabetes and type 1 diabetes) will
increase by 54% to more than 54.9 million Americans
between 2015 and 2030; annual deaths attributed to
diabetes will climb by 38% to 385,800; and total annual
medical and societal costs related to diabetes will
increase 53% to more than $622 billion by 2030

Diabetes mellitus is mainly of two types - Type — 1 and
Type-2. Type — 2 diabetes mellitus is characterized by
postprandial hyperglycemia. One of the therapeutic
approaches of Type — 2 diabetes mellitus, therefore, is to
reduce postprandial hyperglycemia.””) This can be done
by inhibiting carbohydrate splitting enzymes. One such
enzyme is alpha amylase which hydrolyses complex
carbohydrates of food to free sugars. Inhibition of alpha
amylase activity reduces hydrolysis of complex
carbohydrate thereby postprandial hyperglycemia may be
kept under control.”! Acarbose, one alpha amylase
inhibitor, has already been included in the list of drugs of
Type - 2 diabetes mellitus.!! Still search is going on for
more alpha amylase inhibitors. In this context medicinal
plants were investigated and many plants are now-a-days
known having alpha amylase inhibitory activity.™
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Recently we observed that ethanol extract of A. indicum
L. leaves of rainy season has maximum in vitro alpha
amylase inhibitory activity. Results are under
communication. Aim of the present study was to isolate
alpha amylase inhibitor from A. indicum L. leaves.

2. METHODOLOGY

2.1 Collection of plant materials

2.1 Plant material

A. indicum L. leaves were collected from the medicinal
plant garden of the North Bengal University, Dist.
Darjeeling, West Bengal, India during rainy season (June
— August). Rainy season was chosen as we observed that
A. indicum L. leaves of rainy season has maximum in
vitro alpha amylase inhibitory activity. Leaves were
authenticated by the experts of the department of Botany
of the said University. A voucher specimen (No. SM-
MB-012/19) was kept in the department of Medical
Biotechnology, Sikkim Manipal Institute of Medical
Sciences of the Sikkim Manipal University, Gangtok,
Sikkim, India for future references.

2.2 Preparation of plant materials

Leaves of A. indicum L. were washed thoroughly, shed
dried and powered. The powder, used as test drug, was
stored desiccated at 4 °C until further use.
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Abutilon indicum Linn.

2.3 Chemicals

Chemicals required for the study were purchased from
Loba Chem. Lab, Himedia Lab, India and from Merck,
Germany and Sigma Chemicals Co., USA.

2.4 lsolation of alpha amylase inhibitor from A.
indicum L. Leaves

Applying principles of standard isolation procedures of
chemical compounds from plant sources®”, isolation
was done by the following scheme.

Diagrammatic scheme for isolation of alpha amylase
inhibitor from A. indicum L. leaves.
Powdered leaves of A. indicum L. (50 g)

 —

Solvent extraction

Extracted with 500 ml of ethanol for 20 min at 37°C in a
Soxhlet apparatus. It was then centrifuged. Supernatant
collected and evaporated to dryness.

Active brown mass

 @m—

Acid reflux

Refluxed with 70 ml of 1(N) HCL for 5 min on a water
bath at 100 °C. It was then cooled and centrifuged.
Supernatant was evaporated to dryness.

Active brown mass

 E—
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Treatment with chloroform

Treated with 100 ml chloroform on a rotary shaker for 10
min. It was then centrifuged. Supernatant was evaporated
to dryness.

Active brown mass

Alumina column chromatography

Extracted with 20 ml of methanol for 10 min. It was then
filtered. With filtrate alumina column chromatography
was performed. Elution was done by isopropanol,
chloroform mixture (50:50 v/v).

Third band was found active

Polyamide column chromatography

Eluent of active third band was evaporated to dryness.
The dry mass was extracted with 20 ml ethanol for 10
min. It was then filtered. With filtrate polyamide column
chromatography was performed. Elution was done by
isopropanol, chloroform mixture (50:50 v/v).

Fourth band was active

Silica gel g column chromatography

Eluent of active fourth band was evaporated to dryness.
The dry mass was extracted with 20 ml ethanol for 10
min. It was then filtered and the filtrate was subjected to
silica gel column chromatography using silica gel G as
adsorbent. Elution was done by isopropanol, chloroform
mixture (50:50 v/v).

Second band was found active

Crystallization

Eluent of the active second band obtained from the above
step was evaporated to dryness. Repeated crystallization
was done from Benzene : ethyl acetate (60:40, v/v)
mixture.

Crystals obtained (6.2 mg)
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2.5 Alpha amylase inhibition assay

Alpha amylase inhibition assay of the test drug was
carried out by the method described by Deguchi et al.®!
with slight modifications. 400 pl of 0.1 M sodium
phosphate buffer (pH 7.0), 500 ul of 1% starch solution,
isolated compound (10 pg/ml , 20 pg/ml , 40 pg/ml , 60
pg/ml , 80 pg/ml 100 pg/ml) separately dissolved in
DMSO and 50 pl of pancreatic a-amylase (Sigma, St.
Louis, USA) solution (2 U/ml) were mixed and
incubated at 37°C for 10min. 3ml of 3,5-
dinitrosalicylic acid (DNS) color reagent was then added.
The mixture was kept in a boiling water bath for 5 min
and then diluted with 20 ml of distilled water. The
absorbance was recorded at 540 nm. Control sample was
prepared accordingly without test drug and acted as a
negative control. Acarbose was used as positive control.
Inhibition capacity of test drug and acarbose were
calculated as following:
Inhibition  Percentage (%) =1-DO
control x 100.

All tests were done for five sample replications. 1Csg
value which is the concentration required to inhibit 50%
of alpha amylase activity was calculated in each case.

sample/DO
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2.6 Statistical calculation

This was done by SPSS 20. The statistical significance of
enzyme inhibitions between test drugs and acarbose, the
known inhibitor, was evaluated with Duncan’s multiple
range test (DMRT). 5% was considered to be statistically
significant.)

3. RESULTS
3.1 Isolation of compound
One compound was isolated from leaves of A. indicum L.

3.2 Alpha amylase inhibition activity of the isolated
compound

Results are summarized in Table -1.

Acarbose, standard alpha amylase inhibitor, in the
concentrations of 10, 20, 40, 60, 80 and 100 pg/ml
showed 21.8+1.0, 27.5£1.0, 34.8+1.1, 46.2+1.4,
57.9+1.2, 60.8£1.6 percent of inhibitions in alpha
amylase activity respectively with 1Cs, value 66.5£1.0
pg/ml. Isolated compound from

Table -1: Alpha amylase inhibitory activity of acarbose (standard alpha amylase inhibitor) and of the isolated

compound from A. indicum L.

Drug/solvent extract Concentration | % of inhibition | ICsValue
(pg/ml) (ng/ml)

Acarbose 10 21.8+1.0 66.5+1.0

20 27.5+1.0

40 34.8+1.1

60 46.2+1.4

80 57.9+1.2

100 60.8+1.6
Isolated compound from 10 25.1+0.9 62.3+1.0
A. indicum L. 20 33.4+1.1

40 40.8+1.1

60 48.4+1.5

80 60.7+1.4

100 72.1+15

Values are mean + SE

A. indicum L. leaves in the concentrations of 10, 20, 40,
60, 80 and 100 pg/ml , however, showed 25.1+0.9,
33.4+1.1,40.8+1.1, 48.4+1.5, 60.7£1.4, 72.1+1.5 percent
of inhibitions in alpha amylase activity respectively with

ICs value 62.3£1.0 pg/ml.

4. DISCUSSION

A. indicum (Family: Malvaceae), commonly known as
Abutilon, Indian mallow is found in Sri Lanka, topical
regions of America and Malaysia. The plant is a
perennial shrub, softly tomentose and up to 3 m in
height. Stems are stout and branched, root is cylindrical,
bark is flattened and the seeds are minutely stellate-hairy,
black or dark brown.!%*!

The plant has several traditional uses. In Chinese
medicine seeds are used as an emollient and demulcent.
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In Unani systems of medicine the plant is used in chest
troubles, piles, bronchitis and gonorrhea. Folk
practitioners use this plant as mouthwash, for curing
allergy, blood dysentery and fever 2,

Many bioactive compounds have isolated from different
parts of the plant. Few of them are, caffeic acid, fumaric
(R)-N-(1’-methoxycarbonyl-2’phenylethyl)-4-
hydroxybenzamide, phydroxybenzoic, galacturonic, p-p-
D-glycosyloxybenzoic f-sitosterol, vanillic acid, p-
coumaric acid, abutilon A, farnesol, borenol, 7-O-beta-
glucopyranoside, quercetin  3-O-beta-glucopyranoside,
luteolin, chrysoeriol, luteolin 7-O-beta glucopyranoside,
chrysoeriol  7-O-betaglucopyranoside, quercetin  3-
Oalpha- rhamnopyranosyl (1 --> 6)-beta-
glucopyranoside geraniol, geranyl acetate, elemene and
a-cineole, vanillic acid, caffeic acid, p-hydroxybenzoic

acid,
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acid, B — sitosterol, fumaric acid, p-coumarin, p - p —
Dglucosyloxybenzoic acids, gluco-vanilloyl glucose,
amino acids like threonine, serine, leucine, aspartic acid,
histidine etc.!"*%

A. indicum has several pharmacological activities such as
anti-inflammatory, anti-proliferative, anti-arthritic, anti-
diabetic, anti-pyretic, anti-malarial, anti-oxidant, anti-
microbial, anti-fertility, anti-cancer, anti-diarrhoeal, anti-
convulsant, anti- asthmatic, anti —ulcer, anti-bacterial,
anti-estrogenic, hepatoprotective, hypoglycemic, wound
healing etc.*>'¢1 Alpha amylase inhibitory activity of
{g]ot and leaves of A. indicum L. is known in literature.*””

Recently we have shown that ethanol extract of A.
indicum L. leaves has maximum in vitro alpha amylase
inhibitory activity. We, therefore, intended to isolate
alpha amylase inhibitor from A. indicum L. leaves.
Adopting standard techniques of isolation we isolated
one compound from the plant leaves. The compound
showed alpha amylase inhibitory activity which was
comparable to that of acarbose, the standard alpha
amylase inhibitor, both in terms of concentrations
(Figure — 1) and ICsq Value (Figure — 2).

Alpha amylase inhibitors are being isolated from various
sources by different workers ™!, In the present work we
have isolated an alpha amylase inhibitor from A. indicum
leaves. The compound now needs characterization.
Process of characterization by different spectrometric
techniques is now going on in our laboratory.

5. CONCLUSION

One of the therapeutic strategies of Type -2 diabetes
mellitus is to keep postprandial blood glucose of the
patients under control. These can be done applying by
alpha amylase inhibitors.

By inhibiting splitting of complex carbohydrate into free
sugars alpha amylase inhibitors keep postprandial blood
glucose level within normal range. In the present work
the compound which was isolated from A. indicum L.
leaves showed strong alpha amylase inhibitory activity.
The compound, therefore, may be included in future in
the list of drug for Type — 2 diabetes mellitus.
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Figure — 1: Alpha amylase inhibitory activity in
different doses of acarbose and in the same doses of
the compound isolated from A. indicum L. leaves.
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Figure — 2: 1Csy values (pg/ml) in alpha amylase
inhibitory activity of acarbose and the compound
isolated from A. indicum L. leaves.

REFERENCES

1. 1.Rowley William R, Bezold Clement, Arikan
Yasemin , Byrne Erin , Krohe Shannon. Diabetes
2030: Insights from Yesterday, Today, and Future
Trends. Population Health Management, 2017;
20(1): 6-12.

2. Derosa G, Maffioli P. a-Glucosidase inhibitors and
their use in clinical practice. Arch. Med. Sci., 2012;
8: 899-906.

3. He zZX, Zhou ZW, Yang Y, Yang T, Pan SY, Qiu
JX, Zhou SF. Overview of clinically approved oral
antidiabetic agents for the treatment of type 2
diabetes mellitus. Clin. Exp. Pharmacol. Physiol,
2015; 42: 125-38.

4. Rhabasa-Lhoret R, Chiasson JL. Alpha -Glucosidase
inhibitors. In:Defronzo, RA., Ferrannini, E, Keen, H,
Zimmet, P. (Eds.), International Textbook of
Diabetes Mellitus, vol. 1, third ed. John Wiley &
Sons Ltd, 2004; 901-914.

5. Ponnusamy Sudha, Ravindran Remya, Zinjarde
Smita, Bhargava Shobha, Ravi Kumar Ameeta.
Evaluation of Traditional Indian
AntidiabeticMedicinal Plants for Human Pancreatic
Amylase Inhibitory Effect In Vitro. Evidence-Based

523


https://www.ncbi.nlm.nih.gov/pubmed/?term=Rowley%20WR%5BAuthor%5D&cauthor=true&cauthor_uid=27124621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arikan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=27124621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Byrne%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27124621
https://www.ncbi.nlm.nih.gov/pubmed/?term=Krohe%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27124621
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278808/

Mitra et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Complementary and Alternative Medicine, 2011; 1-
10 (On line publication)

Cannell RJP. Natural Products Isolation, New
Jersey, Human Press Inc., 1998; 165-208.

Li HB, Jiang Y, Chen F. Separation methods used
for Scutellaria baicalensis active components. J.
Chromatography, 2004; 8(12): 277-290.

Deguchi Y, Osada K, Watanuki M. Effect of guava
leaf extract in combination with acarbose or
voglibose on increased blood glucose level in sugar-
loaded normal mice. J Jpn Soc Nutr Food Sci., 2003;
56: 207-212.

Bliss CI. Statistics in biology. Statistical methods for
research in the natural sciences, McGraw Hill Book
Company, NY, 1967; 558.

Sikorska M, Matlawska I. Polyphenolic compounds
from Abutilon grandiflorum leaves. Acta Poloniae
Pharmaceutica — Drug Research, 2008; 65(4): 467-
471.

Kirtikar KR, Basu BD, Indian Medicinal Plants, Edn
I, Dehradun, 1994: 314-317.

Kotnis MS, Patel P, Menon SN, Sane RT,
Reneprotective effect of Hemisdesmus indicus a
Herbal Drug used in Gentomicin-Induced Renal
Toxicity. Nephrology (Carlton), 2004; 33: 142-152.
Kuo PC, Yang ML, Pei-Lin Wu, Shih HN, Thang
TD, Dung NX, Wu TS. Chemical constituents from
Abutilon indicum. Journal of Asian Natural Products
Research, 2008; 10: 689-693.

Gaind KN, Chopra KS. Phytochemical investigation
of Abutilon indicum. Planta Medica, 1976; 30: 174-
188.

Lakshmayya , Nelluri NR, Kumar P, Agarwal NK,
Gouda TS, Setty SR. Phytochemical and
pharmacological evaluation of leaves of Abutilon
indicum. Indian Journal of Traditional Knowledge,
2003; 2(1): 79-83.

Rajput AP, Patel MK. Chemical investigation and
biological activity of phytoconstituents from
methanol extract of Abutilon indicum leaves. Journal
of Chemical and Pharmaceutical Research, 2012;
4(8): 3959-3965.

Pant G, Krishna Sai J, Babasaheb S, Rajashekar
Reddy P, Sibi G. In Vitro A-Amylase and A-
Glucosidase Inhibitor Activity of Abutilon Indicum
Leaves. Asian Journal of Pharmaceutical and
Clinical Research, 2013; 6(5): 22 — 24.

Florencio Jr V Arce, Jeah E Dela Concepcion,
Katrina Mari C Mayol, Gerard Lee L See. In Vitro
a-Amylase and o-Glucosidase Inhibition Activity of
Tabing Abutilon indicum (Linn 1836) Root Extracts.
International  Journal of Toxicological and
Pharmacological Research, 2016; 8(5): 391-396.

De Sales PM, De Souza PM, Simeoni LA,
Magalhaes PO, Silveira D. a-amylase inhibitors: A
review of raw material and isolated compounds from
plant source. J Pharm Pharm Science, 2012; 15: 141-
183.

www.ejbps.com

European Journal of Biomedical and Pharmaceutical Sciences

524



