EFFECT OF
JAMBLANG(SYZYGIUM CUMINI
(L) SKEELS.) ACEH ETHANOL
EXTRACT TO BLOOD SUGAR
LEVELS IN RATS (RATTUS
NORVEGICUS)

by Diky Setya Diningrat

Submission ID: 1527457965

Character count: 14029



Available online at http://www journalijdr.com

1JDR

ISSN: 2230-9926 International Journal of Development Research
Vol. 08, Issue, 08, pp. 22379-22382, August, 2018

ORIGINAL RESEARCH ARTICLE OPEN ACCESS

EFFECT OF JAMBLANG(SYZYGIUM CUMINI (L) SKEELS.) ACEH ETHANOL EXTRACT TO BLOOD
SUGAR LEVELS IN RATS (RATTUS NORVEGICUS)

*Ayu Nirmala Sari and Diky Setya Diningrat
2

Biology Department, Sciences and Technology Faculty, Universitas Islam NegeriAr-Raniry,
Banda Aceh, Aceh, Indonesia

ARTICLE INFO ABSTRASI‘

13
Article History: This study aimed to analyze the effect of ethanol extract jamblang (Syzygium cumini (L) Skeels)
Received 17 May, 2018 Aceh to (1) a levelof sugar in blood, and (ii) the level of body weight (BW) in rats with diabetes
Received in revised form mellitus (DM). Type of this research was experimentally using non factorial completely
217 June, 2018 randomized design. This research was using 20 male rats (Rattusnorvegicus) Wistar which
Accepted 06" July, 2018 divided into five groups: (i) negative control / non diabetes mellitus (NC), (ii) positive control

Published online 31" August, 2018 (PC), (iii) control drug / group of non DM with treatment 200 mg / kg (TC), (iv) diabetic group

with treatment 200 mg / kg (T2), and (v) diabetic group with treatment 300 mg / kg (T3). DM

Key Words: conditions obtained by alloxan induction with dose of 150 mg/ kg were injected intraperitoneally.
Jamblang, Syzygium cumini (L) Skeels, Sugar blood measurement was done using a glucometer, two days afier alloxan induced. Rats with
Alloxan, Blood sugar levels, level of sugar blood = 200 mg / ml otherwise have diabetes. Then, DM rats were given by ethanol

Body weight, Antidiabetes,

i extract of jamblangevery other day for 28 days orally using a needle probe. Jamblang ethanol
Hyperglycemic.

extract was made by maceration method with solvent in the form of 96% ethanol. Measurement of
blood sugar levels and body weight is done every four days, and measuremenalre taken in the
morning. The results of measurements of blood sugar levels and body weight were analyzed by
one-way ANOVA through Tukey’s test usinBiPSS 21.0 software. The results showed that the
treatment of ethanol extract of jamblang with a dose 0f 200 mg / kg body weight had an effect on
weight loss and inmr.ed blood sugar levels in rats with DM rats. But in non{KM rats treatment
with a dose of 200 mg / kg body weight did not give effect on weight gain and blood sugar levels.
In the treatment with a dose of 300 mg / kg body weight did not gifilsiffect to weight loss and
increased blood sugar levels in rats with DM or non-DM. In general it can be concluded that the
treatment of ethanol extract of jamblang can increase body weight and reduce blood sugar levels
of DM patients.
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INTRODUCTION agents (for type II DM patients). The cost of both treatments is
not easily reached by DM patients especially for long-term
use. The presence of alternative phytochemical compounds
from plants for treatment of DM patients is expected. Some
plants have been reported to have such abilitifl] as savory
herbs, bay leaves and other plants (Diningrat er al., 2016;
Restuati and Diningrat, 2018; Diningrat and Marwani, 2018).
In previous studies it was reported that most acehnesejamblang
would have antidiabetic potential because it contained
flavonoids (Sari er al/, 2018). In this study the potential of
Acehnese jamblang plants was explored to act as antidiabetic
and hypoglycemic compounds. The test was carried out in the
*Corresponding author: Ayu ]'anala Sari form of cthanol extract tested in model animals, rats
Biology Department, Sciences and Technology Faculty, Universitas (Rattusnorvegicus).

Islam NegeriAr-Raniry, Banda Aceh, Aceh, Indonesia

DM is a disease with the highest incidence rate in humans. In
Indonesia, DM affects almost 9.1 million people, this number
has placed Indonesia in the 5th place in the world, the most
countries with DM (Restuati ef al, 2014). Jumlah penderita
DM di Indonesia akan terus meningkat selain karena tingkat
hidup sehat masyarakat yang rendah, tetapi juga disebabkan
pada umumnya penderita DM tidak memiliki kemampuan
dalam membayar biaya pengobatan (Bosenberg and Zyl,
2008). DM patients must be regularly injected with insulin (for
patients with type I diabetes) and consume hypoglycemic
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METHODS

Time and Location: This research was conducted at animal
physiology laboratory Uni\fcrsiramNcgcri Medan, the
Pathology and Anatomy Laboratory Syiah Kudf§lJniversity in
Banda Aceh and the biology laboratory of the Ar-Raniry State
Islamic University in Banda Aceh. This research was
conducted in April to July 2018.

Population and sample: The population of this study were
rats white wistar strain obtained from the rat farm of the
pharmaceutical laboratory of North Sumatra University. The
sample of this study consisted of twenty rats with an average
age of two months and had an average weight of 150 to 250
grams.

Ethanol extract of jamblang Aceh fruit preparation: The
procedure for making ethanol extract of Aceh jamblang fruit
was carried out following the procedure developed by
Diningrat et al (2014). The extraction method was carried out
by maceration method using 96% ethanol. Samples of fresh
jamblang fruit are mashed with a blender to form simplicia.
Simpliciajamblang fruit was added with 96% ethanol solvent
with a comparison of the amount of simplicia and ethanol,
namely 100 gr: 1 L. The simplicia immersion was carried out
for five days with occasional stirring. Then the simplicia
immersion was filtered using filter paper and simplicia pulp
was added with 96% ethanol solvent again, then soaked again
for five more days and refined. The resulting extract is then
concentrated using a dryer to get the ethanol extract in the
form of pasta.

Rats acclimatization: Acclimatization of rats was carried out
7 days before treatment began. Mice were given food in the
form of pellets of type C551 and drink every day at 8 am. The
amount of food given is 10% of body weight. The amount of
food left is measured every day.

Alloxan preparation:Preparation of alloxan refers the
procedures performed by Prasetiawan (2015). Alloxan was
weighed and dissolved with 0.9% NaCl, the alloxan given was
3%.

Preparation and determination of dose giving jamblang
Aceh fruit ethanol extract: Determination of extract
concentration was carried out by following the protocol
developed by Diningrat ef al (2016)Jamblang aceh fruit
ethanol extract was administered orally to the rats with
concentration 4%

Treatment: The treatment design in this study was carried out
in five treatment groups, consisting of three control groups and
two treatment groups. The treatment was given after the rats
had hyperglycemic and diabetes which was about 28 days after
being given alloxan (Prasetiawan, 2015)

Table 1. The treatment design

Notation  Treatment

NC given food and drink

PC given food and drink + Jamblang fruit ethanol extract
(200 mg | kg bodyweight)

DC drinking + alloxan Feed

T2 given food and drink + alloxan+ Jamblang fruit ethanol
extract (200 mg/ kg bodyweight)

T3 given food and drink + alloxan+ Jamblang fruit ethanol

extract(300 mg / kg bodyweight)

Weight measurement: Measurement of rat body weight was
done with a digital balance, measurements were taken every 4
days.

Measurement of blood sugar levels:Measurement of blood
sugar levels 1s done with a digital glucometer with the
principle of glucose oxidase biosensor (Suarsana et al, 2010).
Mice with blood sugar levels of 200 mg / L were diagnosed
with diabetes. Measurements are carried out every 4 days in
the morning for 28 days so total observations are 8
times(Prasetiawan, 2015).

Techniques Data Analysis: The design of this study used was
a non factorial completely randomized. Quantitative datawere
analyzed using analysis of variance (ANOVA) in one direction
with a significance level o = 0.05. If the test results showed no
significant differences / highly significant (P <0.05) then
continued by Least Significant Difference (LSD) or least
significant difference (LSD) to see the significance offffhe
results obtained and comparison of each treatment. Data
analysis was performed using the Statistical Sofiware Product
and Service Solutions (SPSS) version 21.0.

RESULTS AND DISCUSSION

The effect of ethanol extract of jamblang aceh fruit on rat
body weight: Based on the Analysis of Variance to the effects
of a dose of ethanol extract of jamblang aceh fruit at different
doses in rats with diabetes mellitus, acquired that dose ethanol
extract of jamblang aceh fruit significant effect on body weight
of rats. Effect of ethanol extract of jamblang aceh fruit can be
seen from the graph below:

Eody weight [gr

rme (days)

Figure 2. Changes in rat body weight during treatment

The trend of increasing rat body weight occurred in the NC,
PC and T2 groups. In the DC and T3 treatment groups, there
was a trend of weight loss. The highest weight gain trend
occurred in rats with the treatment of feeding alone without
alloxan treatment and the treatment of ethanol extract of
jamblang. Giving alloxan causes a weight loss trend. The
treatment of giving ethanol extract of jamblang fruit 200 mg /
kg body weight was able to increase body weight gain after
experiencing a dccrﬂc due to the influence of alloxan. The
treatment of giving ethanol extract of jamblang fruit with a
concentration of 300 mg / kg body weight was not able to
mcrease body weight even more weight loss. It seems that the
antidiabetic compounds contained in the jamblang fruit work
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also in maintaining bodyfffleight at the right concentration
(Velayutham er al, 2013; Diningrat er al, 2016). In this study
the concentration of ethanol extract of j§lblang fruit which
can maintain the body weight of rats was at a corfGintration of
200 mg / kg body weight. Concentration above 200 mg / kg
body weight actually decreases the trend of weight gain.

The effect of jamblang Acehfruit ethanol extract on rat
blood sugar levels: Based on the Analysis of Variance to the
effects of a dose of ethanol extract of jamblang aceh fruit at
different doses in rats with diabetes mellitus, acquired that
dose ethanol extract of jamblang aceh fruit on rat blood sugar
level significant effect on rats. Effect of ethanol extract of
jamblang aceh fruit can be seen from the graph below:

Figure 3. Changes in rat blood sugar levels during treatment

Alloxan feeding treatment has increased blood suff} levels in
rats, all alloxan treatments caused an increase in blood sugar
levels in rats. Alloxan is a compound commonly used for
induction treatment increasing blood sugar levels (Lazaro.
2009; Thiruvenkatasubramaniam & Jayakar, 2010; Diningrat
et al, 2016). Ethanol extract of jamblang fruit at the right
concentration can reduce blood sugar levels. In addition to the
right concentration of ethanol extract, jamblang fruit must be
given at the right time. At T2 treatment, the treatment of
feeding 200 mg / kg body weight of ethanol extract of
jamblang fruit continuously decreases the blood sugar levels of
rats close to normal blood sugar levels. In T3 treatment, the
treatment of 300 mg / kg body weight of ethanol extract of
jamblang fruit can reduce bloo@Jigar levels at 4 initial
treatments but after that there is an increase in blood sugar
levels. Even an increase in blood sugar levels overtook the
beginning of Alloxan's treatment. Antioxidant compounds
contained in jamblang fruit are thought to have worked to
reduce rat blood sugar levels. Phytochemical compounds such
as flavonoids work to increase insulin secretion, perform
hyperglycemic  control through regulation of glucose
metabolism in hepatocytes (Velayutham et al, 2013 ; Pereira et
al, 2011). Meanwhile saponins can prevent the increased
absorption of glucose in the small intestine by deactivating
enzymes that play a role in the movement of glue;e
(Bosenberg & Zyl, 2008; Smith & Andanlawo, 2012). The
results of this study indicate that the ethanol extract of
jamblang Aceh fruit is very potential as a raw material for
making antidiabetic or anti-hyperglycemic.

Conclusion
The treatment of feeding ethanol extract of jamblang aceh fruit
at a concentration of 200 mg / kg body weight was able to lose

weight and reduce blood sugar levels of rats. Ethanol extract of
jamblang fruit has the potential as antidiabetic and
antiglycemic.

REFERENCES

Bésenberg, L.H. and van Zyl. D.G., 2008. The mechanism of
action of oral antidiabetic drugs: a review of recent
literature. Journal of Endocrinology, Metabolism and
Diabetes of South Africa, 13(3), pp.80-88.

Diningrat, D.S., Restuati, M., Kusdianti, K., Sari, AN. and
Marwani, E., 2018. Analisis Ekstrak Etanol Tangkai Daun
Buasbuas (Premna pubescens) Menggunakan Gas
Chromatography Mass Spectrophotometer
(GCMS). Elkawnie, 4(1).

Diningrat, D.S., Restuati, M., Pratiwi, N. and Hanim, N., 2016.
Bioactive Compounds In Buasbuas (Premna Pubescens.
Blume) Shoots With Proteomic Approaches Using Ge-Ms.

Diningrat, D.S., Widiyanto, S.M., Pancoro, A., Shim, D.,
Panchangam, B., Zembower, N. and Carlson, J.E., 2015.
Identification of Terminal Floweringl (TFL1) Genes
Associated with the Teak (Tectona grandis) Floral
Development Regulation Using RNA-seq. Research
Journal of Botany, 10(1), p.1.

Lazaro, M. L 2009. Distribution and Biological Activities of
the flavonoid Iluteolin  (Mini  Review). Medical
Chemistry.9: 31-39.

Pereira, DF, Cazarolli, LH, Lavado, C., Mengatto, V.,
Figueiredo., Guedes, A., Pizzolatti, MG, Silva. 2011.
Effect of Flavonoids on Alpha-glucosidase Activity:
Potential Targets for Glucose Homeostasis. Nurrition.27:
111-117.

Prasctiawan, Eka. 2015. Ethanol Seed Extract Antioxidant
Activity Mahogany(Swieteniamahagoni Jacq.) On the
Network Model Rat Liver and Kidney Diabetes: Studies
Immunohistochemistry. Thesis. Anatomy and Development
Studies Program Animal Bogor Institute of Agriculture.

Restuati, M. and Diningrat, D.S., 2018, Antimicrobial Profile
of Premna pubescens. Blume and Centella asiatica Extracts
Against Bacteria and Fungi Pathogens. International
Journal of Pharmacology. 14(2), pp.271-275.

Restuati, M., Diningrat, D.S. and Hanim, N., 2016. Effect of
Ethanol Extract Leat Buasbuas (Premna pubescens. Blume)
To Decrease Blood Sugar Levels in Rats Male (Rattus
norvegicus) The Induced Alloxan.

Restuati, Martina., Ilyas, Syafruddin., Hutahaean, Solomon.
and Sipahutar, Herbert.2014. Study of the extract activities
of Buasbuas leaves(Premna  pubescens) as an
immunostimulant on  rats(Rattusnovegicus). American
Journal of Bio Science.2 (6): 244-250.

Sari, AN., Kusdianti, K. and Diningrat, D.S., 2018. Potensi
Antioksidan Alami pada Ekstrak Kulit Buah Jamblang
(Syzigium cumini (L.) Skeels) Menggunakan Metode
DPPH (The Potency of Natural Antioxidant in The Rind
Extract of Jamblang (Syzigium cumini (L.) Skeels) using
DPPH Method). BIOSLOGOS, 8(1).

Smith and Adanlawo. 2012. The hypoglycemic effect of
saponin from The Root of Graciniakola (Bitter kola) on
alloxan-induced Diabetic Rats. Journal of Drug Delivery &
Therapeutics. 2 (6): 9-12.

Suarsana, LN.. Priosoeryanto, B.P., Bintang, M. and
Wresdiyati, T., 2010. Profil glukosa darah dan ultrastruktur
sel beta pankreas tikus yang dinduksi senyawa
aloksan. JITV, 15(2), pp.118-123.




22382 Ayu Nirmala Sari and Diky Setya Diningrat, Effect of jamblang(syzygium cumini (I) skeels.) aceh ethanol extract to blood
sugar levels in rats (rattus norvegicus)

Thiruvenkatasubramaniam, R. and Jayakar, B. 2010. Anti- Velayutham A. B, P., Liw, Dongmin.dan Gilbert, Elizabeth R.
hyperglikemic and anti-hyperlidemic activities of Premna 2013. Recent advances in understanding the anti-diabetic
corvimbosa (Burm.F. ) Rottl on Streptozotocin induced actions ofdietary flavonoids. J Nuir Biochem. 24 (11).

diabetic rats. Lettre DerPharmacia.2 (1) 505-500.

sk o sk sk




EFFECT OF JAMBLANG(SYZYGIUM CUMINI (L) SKEELS.)

ACEH ETHANOL EXTRACT TO BLOOD SUGAR LEVELS IN

RATS (RATTUS NORVEGICUS)

ORIGINALITY REPORT

1 3% 8o v, 4o,

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

G.P. Senthilkumar, S. Subramanian. "
Evaluation of Antioxidant Potential of . Fruits
Studied in Streptozotocin-Induced Diabetic Rats
", Pharmaceutical Biology, 2008

Publication

2%

e-sciencecentral.org

Internet Source

E

2%

Submitted to Southwestern Oklahoma State

University
Student Paper

&

2%

Submitted to Southeast Community College
Student Paper

=

1o

Submitted to Universitas Muria Kudus
Student Paper

El

1o

Sanjar Batirovich Madrakhimov, Jin Young
Yang, Jin Ha Kim, Jung Woo Han, Tae Kwann
Park. "mTOR-dependent dysregulation of
autophagy contributes to the retinal ganglion cell

1o



loss in streptozotocin-induced diabetic
retinopathy", Research Square, 2020

Publication

=

www.researchsquare.com

Internet Source

1o

N. Kh. Yuldasheva, S. A. Sasmakov, Z. A.
Khushbaktova, V. N. Syrov. "A Total Triterpene
Glycosides Preparation from Zygophyllum
Oxianum as a Potential Hypoglycemic Agent”,
Pharmaceutical Chemistry Journal, 2013

Publication

1o

Fan, Shengjie, Yu Zhang, Qinhu Sun, Lijing Yu,
Mingxia Li, Bin Zheng, Ximin Wu, Baican Yang,
Yiming Li, and Cheng Huang. "Extract of okra
lowers blood glucose and serum lipids in high-
fat diet-induced obese C57BL/6 mice", The
Journal of Nutritional Biochemistry, 2014.

Publication

1o

nutriliteforlife.blogspot.com

Internet Source

1o

Annie Shirwaikar, |.S.R. Punitha, Mohini <1 o
Upadhye, Anju Dhiman. " Antidiabetic Activity of °
Alcohol Root Extract of . in NIDDM Rats ",
Pharmaceutical Biology, 2008
Publication

Michel Vermorel. "Nutritive value of rapeseed <1 o

meal: Effects of individual glucosinolates”,



Journal of the Science of Food and Agriculture,
12/1986

Publication

eprints.ums.ac.id
IntErnet Source <1 %
Eri Mustari, Diky Setya Diningrat, Rina <1 o
Ratnasih, Srinanan M. Widiyanto. "APETALAZ2 °
and APETALAS3 Genes Expression Profiling on
Floral Development of Teak (Tectona grandis
Linn f.)", Journal of Plant Sciences, 2016
Publication
docplayer.net
Interne?Souyrce <1 %
aruda.ristekdikti.go.id
Eternet Source g <1 %
repository.ar-raniry.ac.id
InteFr)net Sourcey ry <1 %
A S Batubara, F M Nur, | Zulfahmi, S Rizal, D <1 o
0

Efizon, R Elvyra, Z A Muchlisin. " Length-weight
relationships and condition factors of the Groe
Fish (Pisces: Cyprinidae) in Nagan River, Aceh
Province, Indonesia ", IOP Conference Series:
Earth and Environmental Science, 2019

Publication




Exclude quotes Off Exclude matches Off
Exclude bibliography Off



	EFFECT OF JAMBLANG(SYZYGIUM CUMINI (L) SKEELS.) ACEH ETHANOL EXTRACT TO BLOOD SUGAR LEVELS IN RATS (RATTUS NORVEGICUS)
	by Diky Setya Diningrat

	EFFECT OF JAMBLANG(SYZYGIUM CUMINI (L) SKEELS.) ACEH ETHANOL EXTRACT TO BLOOD SUGAR LEVELS IN RATS (RATTUS NORVEGICUS)
	ORIGINALITY REPORT
	PRIMARY SOURCES


