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ABSTRACT

Diabetes management focuses on controlled blood
glucose levels. The use of natural ingredients such
as syzgiumcumini, Costusigneus,
GymnemaSylvestre have shown potential in the
treatment of diabetes. Hard candies were prepared
using this herbs and isomalt a sugar alcohol
composed of mannitol and sorbitol was used as a
alternative for the base of the sugar-free hard
candies and were proposed as complementary
therapy for diabetes management. The candies were
evaluated according to their quality characteristics
such as pH, dissolution, disintegration according to
the parameters. The results of the evaluated candies
were acceptable thus providing a convinent and
tasty alternative to traditional diabetes management
method

Keywords Diabetes control, syzgiumcumini,
chamaeocostuscuspidstus, Gymnema Sylvestre,
sugar free candies, isomalt

l. INTRODUCTION

The condition known as diabetes mellitus,
also known as diabetes, is characterised by the
body's inability to properly use or store glucose.
Normally, the body converts food into glucose,
which is then used by the cells for energy, but in
diabetes, the glucose begins to accumulate in the
body rather than enter the cells, leading to high
blood sugar levels. Blood sugar levels are
influenced by the hormones glucagon and insulin,
respectively.Both of them are produced by the
group of cells called islets of Langerhans.

Type 1 insulin-dependent diabetes and
Type 2 non-insulin-dependent diabetes are the two
main forms. Polyphagia ipolyurea ,polydipsia hazy
vision are some of the signs of diabetes. The
diagnosis is made by determining how much

glucose is present; it is provided by utilising some
specific standards

Treatment includes changing one's
lifestyle, medications, monitoring of blood sugar
level etc.

Hard candies are a solid dosage form
made of sugar and other carbohydrates that come in
a variety of shapes. They have a smooth texture and
flavour and weigh between 1.5 and 4.5 g.

Hard candies are made to dissolve in the
mouth and have an effect.

Ancient medicinal practises of Ayurveda
have documented diabetes diagnosis and therapy.
GymnemaSylvestre, syzygiumcumini, and
costusigneus are a few of the plants used to treat
diabetes.

1. MATERIALS AND METHODS:
Materials-

The following materials were used for
production of hard candies: ¢ Active ingredients:
chamaecostuscuspidatus leaf extract,
Gymnemasylvestre leaf extract, jamun seed extract.
* Natural flavorings: citric acid, stevia. * Sucrose-
free hard candy: Isomalt ¢ Other ingredients:
ethanol, methanol, distilled water, glycerine, food
colouring

Sample preparation:
1.chamaecostus cuspidatus (insulin plant):
Locally cultivated leaves of
chamaecostuscuspidatus were used to produce the
extract. The collected leaves were washed,
sterilized and shade dried. The shade dried leaves
ere powdered to consistency in a grinder mill. The
grinded leaves were passed through a 40 # mesh
size sieve and stored in airtight container at room
temperature until further use.

> About 500q air dried leaves powder was used
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> The powder was macerated with 2.5L Methanol.
Simple maceration for 7 days in a conical flask
with occasional shaking and stirring was adopted.
> Extract was filtered and concentrated at room
temperature to avoid the decomposition of natural
metabolites; using a rotary evaporator.

> Extract was preserved in a refrigerator till
further use.

2. Gymnemasylvestre (Gurmar)

Locally cultivated leaves of
Gymnemasylvestre were used to produce the
extract. The collected leaves were washed,
sterilized and shade dried. The shade dried leaves
were powdered to consistency in a grinder mill.
The grinded leaves were passed through a 40 #
mesh size sieve and stored in an airtight container
at room temperature until further use.
> 100g of the leaf powder was placed in conical
flask and soaked in 1000ml of the methanol.
> covered with cotton wrapped with aluminium
foil.
> The flasks were allowed to stay and shaken
daily for 5 days after which they were filtered using
muslin cloth.
> The filtrate was evaporated until it was paste
like using the laboratory steam bath. A sticky dark
semi-solid extracts were obtained.

Traditional hard candies are prepared on open fire
cooking method.

> Required amount of isomalt was weighed and
taken in a China dish and put on a Bunsen burner
for melting.

> Stevia is weighed and added.

> The isomalt on heating starts forming bubbles
due to caramelization.

> Use a thermometer to check the temperature and
heat it until 70°c.

> It was weighed and stored in sterile container
and kept in the refrigerator at 40 C for future use.

Syzygiumcumini L (Jamun)

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.

» Aqueous extract of Syzygiumcumini L was
prepared by using 40g of jamun seed powder
and using 480ml distilled water

»  After mixing together; it was kept for 24 hours
at room temperature in sterile environment.

» The liquid extract was then filtered and the
filtrate was then kept in a waterbath at 80- 90°c
till dried out.

Preparation of traditional hard candies

> The conc. macerated extracts are added in the
required amount with slow & continuous stirring.
> Glycerine , sodium benzoate, citric acid and
food colouring is added.

> The contents are cooled down till 40°c

> The molten contents are poured in a mold of
required shape and put in a refrigerator until it
hardens.
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TABLE 1.1: INGREDIENTS 1.1: INGREDIENTS

FORMULATION Fi F2 F3 Fd F5 Fé
ISOMALT 25.5g 25.5g 25.5g 35.5g 25.5g 25.5g
CHAMAECOSTUS 5% 6% 7%
CUSPIDATUS EXTRACT
GYMMNEMA SYLVESTRE 5% 6% 7%
EXTRACT
SYZYGIUM CUMINI 2% 2% 2% 2% 2% 2%
EXTRACT
STEVIA 1g lg 1g 1g 1g 1g
GLYCERINE 2mi 2ml 2mi 2mi 2mi 2mi
CITRIC ACID 0.18g 0.18g 0.18g 0.18g 0.18g 0.18g
SODIUM BENZOATE 0.2g 0.2g 0.2g 0.2 0.2 0.2g
F.D&ECDYE 4.5 .5 X3 .5 X3 4.5

Fig 1.1 open fire cooking of hard candies

> The hardened candy is then packed and stored at
a suitable temperature.

EVALUATION
Determination of moisture content:

For the determination of moisture content,
5 g sample was taken in petri dish of known
weight. The petri dish with the sample was then
kept in a hot air oven maintained at a temperature
of 80° C. After 3-4 hours, the petri dish were taken
out from the oven & kept in a desiccator for
cooling. When the petri dish is properly cooled, its
weight is recorded. The moisture content of the

samples was determined by the following formula:
(w+wl)—w2

Moisture (%) =" I'x 100

Where, W = weight of sample (g)
W1= Weight of Petri Dish (g)

W2=Weight of Petri dish with sample after
drying (9)

Determination of ash content:

Sample ash content was done by AOAC
942.05 method. For the determination of ash
content, we use three silica crucibles and weigh
them, and a 5 g sample was taken to each crucible.
After the removal of moisture the samples were
used for ash determination. The crucible with the
sample was kept in a muffle furnace at 400°c
temperature for 3-4 hours until the ash was
obtained. After that the crucible was cooled in a
desiccator and weighed. Weight of ash was
expressed in percentage. Ash content of the
samples was determined by the following formula:

Ash (%) — w2-wl
Where, wl=initial weight (g)
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w2=loss in weight (g)

Determination of pH

pH is the measure of the concentration of
hydrogen ions of the solution. It is expressed as a
number on a scale from 0-14. A pH electrode is
used to measure the pH of the sample. For the
determination of pH, we make a suspension of a
sample by removing a portion of the sample and
put it in a test tube half filled with distilled water.
Then the pH electrode isplaced in the test tube and
the machine automatically displays the results.
Repeat the same procedure for all the samples and
note the readings.

Weight variation

The weight variation was conducted by
weighing 20 lozenges individually and calculating
the average weight and comparing the individual
lozenges weight to the average value.

Hardness

Tablet hardness testing is a laboratory
technique used by the pharmaceutical industry to
determine the breaking point and structural
integrity of a tablet and find out how it changes

Monsanto Hardness tester, where the force required
to break the lozenges was noted.

Friability

The friability of the lozenges was
determined using Roche Friabilator. Weighed
lozenges were placed in the friabilator and operated
for 4 min at 25 rpm. The tablets were then made
free from dust and reweighed.

Mouth dissolving time test

The time taken by the candy to dissolve
completely was determined by the USP
Disintegration apparatus, where hard boiled candy
lozenges were placed in each tube of the apparatus
and time taken for the lozenges to dissolve
completely was noted by using MCllavine buffer of
pH 6.4 at 370C.

In-vitro drug dissolution studies

The rate of dissolution possibly is related
to the efficacy of the tablet lozenge. Dissolution
study was carried out in 800 ml of MCllavine
buffer pH 6.4 by USP Il paddle method at 150 rpm.
Samples were withdrawn at 5 min interval and
replaced immediately with an equal volume of

"under conditions of storage, transportation, fresh buffer and were analyzed
packaging and handling before wusage”. The spectrophotometrically.
hardness of the lozenges was determined by using
Fomultion | Moisture Ash content Weight hardness friability Disintegration ph
content variation time
Fl1 3.67+0.02 0.75x0.01 225007 =20 0.79=0.01 26+1 435
F2 3.5520.01 0.660.01 218005 =20 0.77=0.01 25x1 4.4
F3 3.78+0.03 0.50+0.01 2.2£0.05 =18 0.76=0.01 22+1 435
F4 31002 0.65+0.01 212007 =20 0.80=0.01 27+ 435
F3 3.23003 0.78+0.01 2.13x0.06 =20 0.76=0.01 26=1 44
F6 3.3320.01 0.80=0.01 2.16+0.05 =19 0.77=0.01 23x1 435
Table 1.2:EVALUATION RESULTS
1. RESULTS depends on its hardness. For each formulation, the
Hardness hardness of 2 lozenges was determined using

Hardness of lozenge is defined as the force
applied across the diameter of the lozenge in order
to break the lozenge. The resistance of the lozenge
to chipping, abrasion or breakage under condition
of storage transportation and handling before usage

Mosanato hardness tester and the average was
calculated and presented with standard deviation.
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Weight variation test

Twenty lozenges were taken and their
weight was determined individually and
collectively on a digital
weighing balance. The average weight of one
lozenge was determined from the collective weight.
The weight variation test would be a satisfactory
method of determining the drug content uniformity.
The percentage deviation was calculated.

Moisture content analysis

The optimum range of moisture content in
the hard candy based lozenges is 3-3.5%.The
percentage moisture content of all the prepared
hard candy lozenges was found to be < 3.7% as
shown.

Ash content

Total ash content was measured and recorded after
burning the contents in a cruicible. Ash content is
determined to estimate the minerals present in the
product.

Ph value

The Ph value was determined to check if the
preoductsPh is suitable for oral consumption and is
similar to that of the oral mucosa.

Friabilator

It is a measure of mechanical strength of
tablets. Roche friabilator was used to determine the
friability by following procedure. Pre-weighed
lozenges (20 tablets) were placed in the friabilator.
The lozenges were rotated at 25 rpm for 4 minutes
(100 rotations). At the end of test, the lozenges
were re-weighed, loss in the weight of lozenges is
the measure of friability and is expressed in
percentage.

Dissolution

Hard candy lozenges inherently possess
extended release property since the drug is
supposed to release from the boiled and congealed
candy base.Theformulations FC3 and FC5 showed
a release of 95.12% and 96.36% respectively in 30
minutes. The release of FC3 and FC5 was found be
good in comparison to other hard candy lozenges;
the drug is more uniformly distributed in the
lozenge in which isomalt is used as the sugar
substitute.

V. CONCLUSION:
6 different formulations were made with
different concentrations of the herbal constituents;

out of the 6, F3 and F5 showed optimum results for
all tests like hardness, friability, moisture content,
ash content, disintegration time, dissolution
studies,etc.

The study was successful in preparing
anti-diabetic neutraceuticals candies from various
local herbs and studying their parameters. Table
2.0 shows the outcomes of different evaluation
studies done hard candies. Candies prepared were
physically appealing in terms of shape, colour,
smell and taste.
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