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Abstract:Diabetes mellitus is a long-term condition marked by elevated blood glucose levels. It is a leading cause of
morbidity and mortality worldwide. Diabetes is linked to heart disease, particularly coronary artery disease. Plant-based
diets, which include fruits, vegetables, herbs, and spices, are thought to be a good source of phytonutrients that can
improve one's health. The presence of non-nutritive secondary metabolites known as phytochemicals, which contain
numerous physiologically active moieties, has been related to the capacity of several plant-based meals to reduce the risk
of chronic diseases. These phytonutrients' bioactivity has been linked to their antioxidant properties, as they scavenge
free radicals, which are responsible for the development of various serious degenerative illnesses such as LDL oxidation,
DNA oxidation, inflammation, and ageing. The Syzygium jambolanum is one of the valuable antidiabetic plants and a
significant medicinal resource in many traditional medical systems, sometimes referred to as black plum and initially
indigenous to India. The seeds include phenols, polyphenols, jambosine, alkaloid, and glycoside antimellin or jambolin,
inhibiting the diastatic conversion of starch into sugar.

Obijective of our study are, preparation and extraction of Jamun seed extracts, and characterization of the extracts using
UV-Visible spectroscopy, Phytochemical screening of seed extracts and test on glucose using seed extracts. Here three
different extracts, ethanol+water, pure ethanol and pure methanol have been used. All the extracts were placed in UV-
Visible spectroscopy to check their absorbance. Glucose solution with different extracts were tested to check the glucose
breakdown using UV-Visible spectroscopy.

All three extracts with jamun seed showed promising result in breaking down of the glucose, but pure ethanol extract
showed the maximum breaking down of the glucose and it showed highest percentage of phenol and alkaloids are present,
so these compounds in various food systems can be used in efficacious dose for humans, it is possible to develop
nutraceuticals or functional foods for diabetic patients.
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INTRODUCTION:
Despite huge advances in the field of medical sciences in the past century, diabetes mellitus, a condition as ancient as
mankind, remains poorly controlled. Diabetes is now the biggest endocrine disease in the world and has an estimated
impact on approximately 5% of the total. [1] Diabetes is on the rise across the world at an alarming pace owing to
changes in lifestyle and has become a worldwide burden needing attention from the most populous nations in which their
prevalence is steadily rising. [2] Two major diabetes types: Type | are an autoimmune condition in which T lymphocytes
are implicated in the destruction of B-cells of the pancreas and are genetically predisposed. In children as well as young
people, type | diabetes is very prevalent. Type Il diabetes is very common and it affects 90 percent of the global
population. [3] It is because of obesity as well as developing insulin resistance with a dysfunctional pancreas. Various
therapy alternatives for diabetes in contemporary medical science are available, which are intended to regulate blood
sugar but do not have a permanent cure. Diabetes in diabetic individuals is characterized by impaired sight, tiredness,
hunger, polyurea, excess thirst, and loss of weight. [4] Different treatment methods for both type | and 1l diabetes in
medical sciences are available. Diabetes causes many additional conditions, such as nephrotoxicity, cardiomyopathies,
neuropathy, wound healing abnormalities as well as cerebrovascular disorders. [5] The worldwide cost of diabetes
treatment is extremely expensive and alternative medicinal systems offer diabetic patients more therapeutic options.
Ayurveda, an ancient Indian medicine system, is one of the oldest in the world in which diagnosis and management of
diabetes are recorded. Experimental investigations conducted according to contemporary medical science provisions have
revealed that certain of the polyherbal formulations and medicinal plants produced using Ayurveda plants help avoid
both hyperglycaemia and associated consequences. [6] The Syzygium jambolanum (Syn Syzygium cumini, Eugenia
cumini, Eugenia jambolana) is one of the valuable antidiabetic plants and a significant medicinal resource in many
traditional medical systems, sometimes referred to as black plum and initially indigenous to India. It has also been found
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to have chemo preventive, antineoplastic as well as radioprotective effects in the management of diabetes mellitus,
inflammatory diseases, diarrhoea and ulcers in preclinical trials.[7] The plant is high in anthocyanin, ellagic acid,
glucoside, myrecetin and kaempferol-containing substances. The seeds include phenols, polyphenols, jambosine,
alkaloid, and glycoside antimellin or jambolin, inhibiting the diastatic conversion of starch into sugar. [8] Jamun was
utilized in several alternatives and complementary medical systems and even in Europe, it was a frontline antidiabetic
treatment before insulin was discovered. The brew made by boiling Jamun seeds in boiling water was utilized in many
ancient Indian medical systems. A whole Jamun consists of an edible portion, kernel and seed coat [9].

Figure 2 — Jamun seed

The edible portion of Jamun entire fruit is about 75 percent. In the edible Jamun portion, protein of 0.7 percent, moisture
of 83.7%, the fibre of 0.9%, fat of 0.3%, ash of 0.4% and carbohydrate of 14% were discovered. Jamun seed consists of
0.66% lipid, 6.63% protein, 1.32% insoluble dietary & fibre 75.4% carbohydrates. Jamun seed powder is a strong source
of fat and cholesterol, vitamin B and C complexes and also dietary fibre, potassium, iron which are low in cholesterol
and fat. It also includes some important minerals, like potassium, phosphorus sodium, calcium, and magnesium [1].

The effects on the pancreas of Jamun fruits are generally recognised as extremely beneficial for medical reasons,
particularly for diabetes. [10] The fruit, juice and seed contain a biochemical product termed ‘Jamboline," supposed to
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monitor the pathological conversion. From starch to sugar in case of enhanced glucose production. Jamun seeds are
recognized to treat diarrhoea, diabetes, dysentery and blood pressure for their therapeutic characteristics [1].In the present
review, Jamun seed and some of its components are proven anti-diabetic properties, previously many studies are available
on Jamun seed but in this review, different extracts were prepared, checked for the presence of phytocompounds and test
the activity on glucose solution.

MATERIALS AND METHODOLOGY:

Collection of fruits and processing:

Fresh Jamuns fruits were obtained from Bangalore's local market. The fruits were rinsed with water and pulped to obtain
the Jamun seed and immediately rinsed. The seed coat was then peeled manually to obtain the Jamun seed. The seeds
were washed thoroughly using distilled water and utilized to make a powder. Then the Jamun seed have been kept in
dyer overnight at 60 Celsius. The dry materials were turned into flour by using a lab grinder and converted to a very fine
powder via sieving and again keeping it overnight in a dryer in a sterilized condition. The powdered material was placed
in a sterilized jar and retained for future use. Seeds were crushed, dried and ground to fine powder of 60 mesh sieve size.

Figure 4 — crushing and drying of seeds
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Figure 5 — seed powder

Extraction of Phytochemicals:

The prepared seed powder was used for extraction using various solvents, i.e., ethanol (50ml), methanol (50 ml) and
ethanol (25ml) + distilled water (25ml). Approximately 50g sample was put in volumetric flasks after adding solvent.
The volumetric flasks were then put in an orbital shaker at 280 rpm and overnight at 50°C temperature. All extracts were
subsequently filtered. The filtrate was then evaporated using a 40°C rotary evaporator with lower solvent removal
pressure. The extracts then were kept for future use in corked bottles.

UV-Visible spectroscopy:

All the three jamun seed extracts (ethanol, methanol, ethanol+water) were made in triplicates. Samples were carefully
placed in UV-Visible spectroscopy. UV Spectroscopy is a technique that uses ultraviolet light to determine a substance's
absorbency. In simple terms, the approach maps and measures the interaction between light and matter. When matter
absorbs light, it experiences either excitation or de-excitation, resulting in a spectrum. A UV-Visible spectroscopy
measures the intensity of light passing through a sample solution in a cuvette, and compares it to the intensity of the light
before it passes through the sample. Water was used as blank. Carefully analysis of absorbance graph was done to find
the concentration of each metabolite present in the sample Due to unexpected increase in the values, the samples were
diluted to get the perfect values.
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Figure 6 - UV-Visible spectroscopy .
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Figure 7 - UV-Visible spectroscopy

Phytochemical screening:

All Syzygium jambolanum seed extracts samples were tested for the presence of phytochemical components

Flavonoids Test: Alkaline Reagent Test - 2ml 2% NaOH with crude plant extract has been mixed. The concentrated
yellow colour generated indicates that flavonoids are present. Tannins Test: In 0.5ml of crude extract, 10ml of bromine
water was added. Bromine water discolouration indicates the presence of tannins. Steroids Test: Chloroform 2ml and
sulphuric acid 0.5 ml of the crude extract have been added. The presence of steroids was confirmed by the formation of
red colour in the lower chloroform layer. Saponins Test: 5ml distilled water has been put in a test tube with 0.5ml of raw
extract and vigorously mixed. The appearance of the foam indicated saponins. Glycosides Test: Keller-kiliani Test-
glacial acetic acid of 4ml and one drop of 2% FeClI3 has been added with crude extract of 1ml and then concentration
Sulphuric acid of 1ml was added slowly. A brown ring will be formed which reveals the presence of glycosides. Terpenoid
Test: Added 2ml chloroform to 0.5ml of crude extract, then boiled 3ml sulphuric concentration. The grey colour
formation indicates the presence of terpenoids. Alkaloids Test: hydrochloric acid was added with crude extracts and
filtered. Filtrate has been treated with a solution of potassium mercuric iodide (Mayer's reagent). The formation of a
precipitate of white yellow or cream indicates the presence of alkaloids. Test for Phenols: 1-2 FeCl3 drops with 1ml of
crude extract were added. The formation of green, blue, red, purple colours shows the presence of alkaloids.

Figure 8- phytochemical screening

Test on glucose degradation using seed Extract:

Known quantity glucose solution was prepared adding 30mg of glucose powder in 100ml of distilled water, which was
used as stock solution. Standard graph was plotted by recording absorption at 270 nm with known concentration of
samples. The Standard graph was used to determine concentrations of various materials present in three extracts in
triplicate. In 12 conical flasks are marked, 1-3 conical flask for standard , 4-6 for ethanol+ water seed extract, 7-9 conical
flask for pure ethanol seed extract and 10-12 conical flask for pure methanol extract. In each conical flask 60ml of the
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glucose sample was added i.e. 30mg/100ml concentration of glucose. In conical flask 4-6 , 30ml of ethanol+water extract
was added In conical flask 7-9, 30 ml of pure ethanol extract was added In conical flask 10-12, 30ml of methanol extract
was added . The experimental conical flask was incubated for 30 minutes. Absorbance was detected for each one using
UV-Visible spectroscopy. Atomic excitation is caused by the absorption of UV-Vis radiation, which refers to the
transition of molecules from a low-energy ground state to an excited state. Based on their absorption characteristics, a
UV-Visible spectroscopy can quantify the analytes in a sample.

The equation of Beer's law is a straight line with the general form of y = mx +b. where the slope, m, is equal to €l. The
absorbance found for your unknown, along with the slope of best fit line, to determine c, the concentration of the unknown
solution. The absorption values were then plotted in standard graph to find the concentration of glucose present and based
on this the percentage of glucose degraded was calculated.

RESULT AND DISCUSSION:

Collection of plant material and extraction:

The prepared seed preparation was used for extraction was done using ethanol + water , ethanol and methanol. The seed
powder was stored in the sealed jar with label on it for future use. And also, the extracts were kept for future use in corked
bottles.

{

Figure 10 — grinding of seed into powder and drying
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Figure 11 - extraction with three different extracts

UV-Visible spectroscopy:

UV-Visible spectroscopy was used to determine the presence of phytochemicals in the seed extracts. The different
absorption bands obtained in the UV-Vis region corresponded to the presence of alkaloids, flavonoids, phenolic acids,
tannins in the seed extracts. From the graphs percentage of the phytochemicals present in the different seed extracts was
calculated, which is shown in table 3. Ethanol extract showed the maximum phenol content which is an antidiabetic
compound, followed by methanol extract and ethanol+water extract. Phenols are present in all the extracts so it can be
said that it is soluble both in water and alcohol. Tannins were only present in ethanol+water extracts so it can be said
that it is only water soluble. Ethanol+water showed highest terpenoid content which is also an antidiabetic compound.
Alkaloids which is also known for its antidiabetic effect was maximum in ethanol extract.

Graph-1 Ethanol+water (t1)  Graph-2 Ethanol+water (t2)

Graph-4 100% Ethanol (t1)  Graph-5 100% Ethanol (t2) Graph-6 100% Ethanol (t3)

Graph-7 100% Methanol (t1) Graph-8 100% Methanol (t2)  Graph-9 100% methanol (t3)
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Table 2- absorbance of the seed extracts

Absorbance of test Testl Test2 Test3 Average after
sample standard deviation
Extracts

Ethanol + Water 1.201 1.178 1.13 1.169
Ethanol 1.200 1.152 1.23 1.194
Methane 1.101 1.109 1.117 1.109

From the above graph and table, the percentage of the phytochemicals present in the extracts was calculated.

Table 3- percentage of phytocompounds present in the seed extracts
Extracts Ethanol + water Ethanol Methanol
Phytochemicals

Phenol 50.51% 60.41% 51.79%
Terpenoids 15.16% - 5.86%
Alkaloids 1.49% 33.34% -

Tannins 30.83% - -
Glycoside - 4.29% 33.33%

Phytochemical screening :

Preliminary phytochemical screening was done with Jamun seed extracts to test the presence of steroids, flavonoids,
tannins, Glycosides, saponins, terpenoids and alkaloids. Ethanol + water extracts display the presence of tannins,
terpenoids, alkaloids and phenols. Ethanol extracts shows the presence of phenol and alkaloids. Methanol extracts display
the presence of phenol, terpenoids and glycoside. Previous studies have shown these compounds have a promising
antidiabetic effect . According to the literature review, phenols decrease hyperglycaemia and improve acute insulin
secretion and insulin sensitivity. The results given in Table 1 demonstrated that the maximum extraction of
phytochemicals when ethanol is used as an extracting solvent. The maximum extraction of phytochemicals in ethanol is
because of the polarity of the solvent that dissolves the polar molecules from plant samples.

Figure 12 - phytochemical screening

© IARJSET This work is licensed under a Creative Commons Attribution 4.0 International License 179


https://iarjset.com/

IA RJ SET ISSN (O) 2393-8021, ISSN (P) 2394-1588

F@Q International Advanced Research Journal in Science, Engineering and Technology
> Impact Factor 7.105 < Vol. 9, Issue 2, February 2022

DOI: 10.17148/IARJSET.2022.9222
Table 4 — presence of phytochemicals in different seed extracts

Compounds Ethanol+
water

Flavonoids

Tannins +

Steroids -
Alkaloids +
Phenols

Saponins

Glycosides

Terpenoids

Tests on glucose by extracts to study glucose degradation:

Absorbance was found out using UV-Visible spectroscopy. Atomic excitation is caused by the absorption of UV
radiation, which refers to the transition of molecules from a low-energy ground state to an excited state. Based on their
absorption characteristics, a UV-Visible spectroscopy can quantify the analytes in a sample. Standard graph was plotted
with known concentration of samples. Using the standard graph, the concentration of glucose after extract treatment was
16.1mg/100ml for ethanol+water extract, 13.7mg/100ml for ethanol extract and 17.2mg/100ml for methanol extract.
From the concentration percentage for glucose breakdown was calculated, 46.33% of glucose was broken down in
ethanol+water seed extract, 54.33% of glucose was broken down in ethanol seed extract and 42.66% of glucose was
broken down in methanol seed extract. It showed that all the phytochemicals present in the extracts are responsible in
breaking down of the glucose.

Figure 13 — glucose solution after treatment with extracts
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Graph 10 — Glucose standard concentration graph
Table 5- Absorption of known concentrations of glucose solution at 270 nm.
Concentration of glucose | Glucose solution Water Absorbance
mg/ml ml ml
5 2 8 0.30
10 4 6 0.46
15 6 4 0.71
20 8 2 0.94
25 10 0 1.16

Table 6-absorbance of glucose solution after extracts treatment at 270 nm.

Extracts Absorbance Mean Absorbance Concentration
T1 T2 T3

Ethanol+water 0.69 | 0.70 | 0.71 0.75 16.1 mg/100ml

Ethanol 0.63 | 0.66 | 0.66 0.65 13.7 mg/100ml

Methanol 0.81 | 0.80 | 0.79 0.80 17.2 mg/100ml
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Graph 11 — Glucose standard concentration graph with extract samples.

CONCLUSIONS:

The ethanol + water Syzygium jambolanum seed extracts showed the presence of phenols, tannins, terpenoids and
alkaloids. Ethanol Syzygium jambolanum seed extracts showed the presence of phenol and alkaloids. Methanol Syzygium
jambolanum seed extracts showed the presence of phenol, glycoside, terpenoids. In 100% ethanol extract highest
percentage of phenol and alkaloids are present. In ethanol+water Syzygium jambolanum seed extracts highest percentage
of tannins is present. All the three extracts result shows that the jamun seed extract is useful for breaking down of glucose.
The compounds showed in literature , like phenols, tannins, terpenoids, alkaloids which are present in these extract helps
in breaking down glucose.Tannins are water soluble and are only present in ethanol+water . All extracts can be used
breaking down of glucose, but pure ethanol extract showed highest capacity to breakdown glucose These phytochemical
compounds in various food systems can be used in efficacious dose for humans, it is possible to develop nutraceuticals
or functional foods for diabetic patients after a systematic research and development for drug delivery systems
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