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ABSTRACT
Diabetes mellitus is the most common endocrine disorder. The plant Syzygium cumini has been used in traditional medicine for the treatment of
diabetes. The present study investigated the effect of ethanol extract of S. cumini seeds on uptake of glucose by L-6 rat skeletal muscle cells. S.
cumini seeds were extracted with varying solvents and quantitative phytochemical analysis was carried out, ethanol extract of seeds exhibited
higher content of tested phytochemicals. The effect of different concentrations (300µg/ml – 1000µg/ml) of ethanol extract of seeds were
studied on glucose uptake activity of L-6 rat skeletal muscle cells. It was observed that with the increase in concentration, the glucose uptake
activity was also increased. The results of the study supports and demonstrates the antidiabetic potential of ethanol seed extracts of Syzygium
cumini utilizing in vitro model.
Keywords: Diabetes mellitus, Syzygium cumini, phytochemicals, glucose uptake, L-6 cells

Article Info: Received 29 July 2019; Review Completed 24 Aug 2019; Accepted 29 Aug 2019; Available online 30 Aug 2019
Cite this article as:
Narmatha M, Maneemegalai S, An In-Vitro Study of Syzygium cumini Seed Extract on Glucose Uptake Activity in L-6 Cell
Lines, Journal of Drug Delivery and Therapeutics. 2019; 9(4-A):256-259 http://dx.doi.org/10.22270/jddt.v9i4-A.3419

*Address for Correspondence:
Dr. S. Maneemegalai, Assistant Professor and Head, Department of Biochemistry, Government Arts and Science College
(Women) [formerly Bharathidasan University Constituent College for Women], Orathanadu – 614 625, Thanjavur Dt, Tamil Nadu.

INTRODUCTION
Diabetes mellitus is one of the common endocrine disorders
either due to the defective production of insulin or
insufficient response to insulin leads to hyperglycemic
condition. It causes severe secondary complications like
heart attack, stroke, neuropathy, retinopathy and
nephropathy1. In the year 2000, India had the highest
number of people with diabetes mellitus in the world (31.7
million) followed by China and United States of America 2.
World Health Organization (WHO) foresees increase in
diabetic population upto 300 million or more by the year
20253.
Sulphonylureas, biguanides, α glucosidase inhibitors are
some of the standard drugs used for the treatment of
Diabetes mellitus. Head ache, nausea, vomiting, diarrhea,
abdominal pain and abnormal weight gain are some of the
side effects occur due to the intake of these drugs4. The
above drugs were considered as not safe during pregnancy5.
Traditional medical practices all over the world utilize
various herbs for treating diabetes and to prevent
complications. With the widespread use of allopathic
medicines and the overall side effects and complications,
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researchers focused their attention towards herbal remedies
because of their efficacy, easy availability and low cost. Many
experiments have been conducted on herbal plants and were
found to be anti diabetic6.
Skeletal muscle is a major tissue and it plays an important
role in maintaining whole body glucose homeostasis and it is
a primary target tissue for insulin action7. Secondary
complications in diabetes are prevented by controlling the
post prandial hyperglycemia. Insulin increases the uptake of
glucose by skeletal muscle, Impaired glucose uptake in
skeletal muscle is the main reason for the development of
Type II diabetes8.
Syzygium cumini (L.) is one of an important traditional
medicinal plant of India, belongs to Myrtaceae family. It is
commonly known as Java plum, Jamun and Indian
blackberry. It is called as Naaval in Tamil language. The
plants leaves, fruits, seeds and bark has medicinal value.
Antidiabetic9, anticancer10,11, anti inflammatory12 activities
of seeds of Syzygium cumini, antioxidant and antibacterial13
activities have also been reported earlier.
The present study deals with the quantitative phytochemical
analysis and the effect of ethanol extract of S.cumini seeds on
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the glucose uptake studies of rat skeletal muscle cells (L6cells).

MATERIALS AND METHODS
The fruits of Syzygium cumini were collected from the
villages of Orathanadu taluk,Thanjavur District, Tamil Nadu,
India. The fruits were washed with water and pulp portion
of the fruit was removed. Seeds were collected, washed
thoroughly with distilled water and dried under shades and
powdered using a pulverizer.
Solvent extraction of Syzygium cumini seed powder: The
powdered seed sample was extracted with different solvents
such as ethanol, acetonitrile, ethyl acetate, dichloro methane
and hexane. 24h after the addition of solvent, insoluble
content of the sample was separated by centrifugation at
3000 rpm for 15 minutes. The supernatant was rotary
vacuum evaporated at 60°C and dried by lyophilization and
stored at dry condition. The dry weight of the various
solvent extracted sample per 100g of seed powder was
measured. Then quantitative analysis of total alkaloids14,
total phenols15, total flavonoids16, total tannins17, total
saponins18 and total steroids19 were conducted.
Glucose uptake activity
Sample preparation for cell culture: Required sample was
dissolved completely in 5% DMEM using cyclomixer. After
that, the sample solution was filtered through 0.22 μm
millipore syringe filter to ensure the sterility.
Preparation of cell culture: L6 rat skeletal muscle cell line
culture was purchased from the American Type Culture
Collection (ATCC® CRL1458™) and maintained in DMEM
(Dulbecco’s Modified Eagle’s medium). The L6 myoblasts
was cultured in 25 cm2 tissue culture flask with DMEM
supplemented with 10% FBS, 2 mM L-glutamine and
antibiotics viz., 50 IU/L penicillin and 0.05 g/L streptomycin.
Cultured cell line was kept at 37°C in a humidified 5% CO2
incubator. Once the myoblasts were grown to confluence in
24-well plates, the medium was replaced with Dulbecco’s
modified Eagle’s medium with 2% horse serum (HS) to
induce myotube differentiation. From the L6 confluent cells,
100 μl cell suspension (5 × 104 cells/well) were suspended
in 10% growth medium in 24-well tissue culture plate and
incubated at 37°C in a humidified 5% CO2 incubator. The
incubation containing the fully differentiated myotubes were
serum-starved for 18 h in Dulbecco’s modified Eagle’s
medium containing 0.2% bovine serum albumin prior to
experiments. Glucose uptake activity was performed with
the slight modifications of standard method20 with different

concentration of ethanol seed extract (300µg/ml - 1000
µg/ml), 100nM of insulin as standard , control well and
measured amount of added glucose 20. Glucose in the culture
medium was assayed by glucose oxidase – peroxidase
method 21. Results were expressed as % of glucose uptake
by the L6 cells.

RESULT
Table 1 presented the dry weight of various solvent extract
of S.cumini seeds. It was observed that acetonitrile extract
exhibited a highest amount of yield and hexane extract was
found to be the least. When these various solvent extracts
were utilized for quantitative analysis of various
phytochemicals (Table 2), ethanol extracts yielded higher
quantity of all tested phytochemicals.
Table 1 Dry weight of solvent extracted Syzygium cumini (L.)
seeds per 100g of sample
Solvent
Ethanol
Acetonitrile
Ethyl acetate
Dichloromethane
Hexane

Dry weight (g/100g)
1.89
2.33
1.72
1.69
1.54

Table 2 presented the quantitative analysis of
phytochemicals total alkaloids, total phenol, total flavonoids,
total tannin, total saponin and total steroids. Ethanol
extracted seeds yield of phytochemicals was found to be in
higher amount compared to all other tested extracts. Among
the six tested phytochemicals, total alkaloids was found be in
higher amount followed by total phenol, total flavonoids,
total steroids, total tannin and total saponin. Ethanol extract
was utilized for invitro glucose uptake study.
Effect of various concentration of ethanol extract of seeds of
Syzygium cumini for the uptake of glucose by L6 rat skeletal
muscle cells was shown in Table 3. Varied concentration of
ethanol extract from 300 – 1000 μg/ml with the incremental
addition of 100 μg/ml was tested with the cultured L6 cells.
100 nM of insulin was used as a standard positive control
along with another well without any addition to the cells.
It was shown that with the increase in the amount of
S.cumini extract concentration, there was a increase in the
glucose uptake activity. 1000 μg/ml ethanol extract
observed to possess the maximum (29.9%) activity of
glucose uptake in the cells. Whereas insulin was found to
increase 42.1 % uptake of glucose.

Table 2: Quantitative phytochemical analysis of different solvent extracted Syzygium cumini seed powder (Values are expressed
as Mean ± SD of triplicates)
Phyto chemicals
Total alkaloid
Total phenol
Total flavonoid
Total tannin
Total saponin
Total steroids
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Ethanol
159.65 ±8.2
141.5 ±8.0
94.26 ±6.1
65.35 ±4.3
14.53 ±1.0
67.6 ±5.1

Phytochemicals (mg/gram of solvent extract)
Acetonitrile
Ethyl acetate
Dichloro methane
125.6 ± 7.4
123.58 ± 7.1
96.63 ± 6.2
60.0 ± 5.5
73.65 ± 6.3
59.49 ± 4.5
73.45 ± 6.9
64.61 ± 5.5
51.89 ± 4.7
42.73 ± 2.9
57.34 ± 3.9
59.99 ± 5.2
13.48 ± 1.0
13.0 ± 1.1
10.95 ± 0.8
41.68 ± 3.1
78.36 ± 6.3
62.44 ±4.9
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Hexane
61.72 ± 4.9
47.69 ± 3.9
59.39 ± 5.1
38.75 ± 3.1
6.28 ± 0.4
71.29 ± 5.6
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Table 3: Enhanced glucose uptake activities of ethanol
extract concentrations from the seeds of Syzygium cumini
against L6 rat skeletal muscle cells (Values are expressed as
Mean ± SD of triplicates)
Ethanol extract of S.cumini
seeds (concentration μg/ml)
1000
900
800
700
600
500
400
300
Insulin
Control

% Glucose
uptake
29.9 ± 1.27
26.8 ± 1.12
24.5±1.02
20.1±0.89
16.2±0.73
13.0±0.51
10.3±0.31
8.9± 0.19
42.1±1.89
6.9± 0.21

CONCLUSION
The results of the present study proved that the ethanol
extract of Syzygium cumini seeds enhances the uptake of
glucose by the cells in in vitro condition. This activity might
be due to the presence of rich amount of phytochemicals
present in the seeds. The present study supports the
beneficial effect of seeds of Syzygium cumini as observed and
practiced in the traditional medicine.
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