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Abstract /l

It is continuously being observed that the confectionery industry has been

experimenting to seek a better formulation of Candy by impregnating various

herbal plants. Thus, the present formulation has been applied with beetroot Article History
powder and juice wherein the farmer mixed with jaggery and later with stevia as Eggfi"ed: 28 February
sweetening agents and then five different extractions of herbal medicinal plants Accepted: 22 May 2024
such as cinnamon, cardamom, cloves, fennel, and ginger were additionally

impregnated to improve flavour and medicinal values. Afterwards, the quality Keywords
parameters such as moisture contents, solid contents, reduced sugar and CB:Z?(;;’.O“

total sugar were examined. The consequences have been shown that the Jaggafy;

formulation of ginger was much better than others. Among 20 formulations, Medicinal Plants;

four were prepared with ginger whereas beetroot powder with stevia stored Stevia.

at room temperature showed the highest values of reduction of moisture
contents up to 7.30%. Here, the solid contents were raised to 16.30%. The
values of reducing and total sugar were determined as 11.90% and 16.50%
respectively. Other formulations were recorded as lower. All four formulations
were impregnated with ginger wherein the formulation of beetroot powder
(BPSRoGi) with stevia stored at room temperature showed the highest values.
The results of the study revealed that the formulation of ginger with stevia
stored at room temperature is the best for candy preparation. The use of herbal
plants in candy formulation has shown positive results, improving both flavor
and medicinal value. our study highlights the importance of incorporating
herbal plants in candy formulation, particularly the use of ginger with stevia,
which showed the best results.
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Introduction

Candy is a sweet food product made up of impre-
gnating fruits or vegetables with syrup." Candy
has witnessed a dynamic evolution marked by
experimentation with various ingredients and
techniques to enhance its attributes. From the early
days of incorporating fruits or vegetables with syrups
to the modern utilization of medicinal plants and
herbs, the journey of candy formulation has been
characterized by a relentless pursuit of excellence.
This evolution reflects a multifaceted approach
encompassing factors such as flavor, texture,
stability, and, increasingly, health considerations.?
The addition of some medicinal plants and herbs
could improve its antioxidant and antibacterial
properties even some phytochemical characteristics
which can make this a treating remedy for several
health complications.® Over the decades of the
industrial era, several formulations have been
experimented with to improve their stability, quality,
texture, flavour, and pharmaceutical properties.*

Candy preparation has evolved significantly over
time, with various reports available documenting
the transition from early to modern methods.5®
Different quantities of sweet syrup, such as honey
and sugar syrup, were used for candy preparation
with carrot and sliced citron (Citrus medica) peel,
respectively.’® These formulations improved the
flavours and storing capacity of the product up to a
significant level.10 Likewise, in the pharmacological
development of candy, the substitution of sugar
with Stevia rebaudiana is applicable for reducing
calories from candy up to 60%." Using of guava
(Psidium guajava) as a flavoring agent is another
formulation which improves colour and consistency
as pinkish candy, in which potassium metabisulphite
and sodium bisulfite could be applied as disinfectant,
antioxidant, and preservative.'® Antioxidants may
also be increased by using chokeberry extract which
competes with synthetic dye as a colouring and
flavouring agent.” In addition, candies of beetroot
and ginger have shown significant antioxidant
activity.®* The other formulations of beetroot with
steam-blanching showed better stability. Blanching
has also been formulated as preparation of candy
of unripe mango along with a mixture at 40°C.
Brix sugar syrup was competing with other
formulations.'?'® An implementation of glass
transition temperature with calcium maltobionate
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which demonstrates an improved hardness level of
candy, could be a competitive formulation for candy
preparation.’ Nowadays, to facilitate children's
health compliance and cost-effective pharmaceutical
formulations, the incorporation of metoclopramide
hydrochloride and pomegranate juice is applied
to make the candy soften.’® Demonstration of the
various chemical formulations brings natural oils
and extracts in competition with candy industries
for better nutritional values.'® Enforcement of value-
added products such as various peel waste
management inspires candy preparation as
beneficial applications.'” Tea extract could be chosen
for candy preparation and agar and pectin have
also been proven as a good alternative to gelatin."”
Innovations through grape, carob molasses and
mulberry have also been examined to replace sugar
syrup resulting in acceptable scores.®

Having reviewed the gradual development of candies,
it is being observed that nowadays there is still a
need to seek a better formulation of candy as per the
current competitions of the confectionery industry.
Therefore, seeking new formulations of candy
beyond the above literatures some medicinal
herbal plants could also be used such as cinnamon
(Cinnamomum verum) a tropical herb reported as
anti-inflammatory, antioxidant, antimicrobial, anti-
diabetic, lipid-lowering, cardiovascular-disease-
lowering compound and anticancer,'® Cardamom has
been found as a flavoring agent in food preparations,
confectioneries and cosmetics,?° Tinospora cordifolia
(Giloy) which has tremendous medicinal property
of anti-diabetic, anti-allergic, anti-inflammatory,
antioxidant, antimalarial, antiepileptic, hepato-
protective, antineoplastic activities and immuno-
modulatory?' Foeniculum vulgare (Fennel) which
has been reported as hepatoprotective, antioxidant,
hypotensive, anti-inflammatory, bronchodilatory,
galactagogue, estrogenic, diuretic, emmenagogue,
antithrombotic, lithontriptic, gastroprotective, and
antimutagenic activities.?> The exploration of candy
formulations has evolved, driven by the continuous
quest for innovation and effectiveness within the
confectionery industry. Impregnation of more herbal
plants could defiantly demand new formulation
of candy with respect of texture, flavor and hardness
therefore, with the inspirations of above studies,
the present work has been designed to seek better
effective and innovative formulation for candy
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preparation in which, hypothetically beetroot could
be used into powder and form of juice with extracts
of different herbal plants. The present study
delves into integrating medicinal plants into candy
formulations, aiming to redefine traditional
approaches and elevate the nutritional and sensory
profiles of these sweet treats.

Materials and Methods

The experimentation in the present study was
conducted using a selection of high-quality herbal
plants. Procedures involved in processing and
grinding for extractions, as well as the steps for
making herbal-based jelly candy i.e. soft-boiled candy
without sugar (hereafter we mentioned it as candy
only) and its subsequent storage, were carefully
outlined. Two distinct formulations were employed in
the preparation of the candy: one utilizing extracted
juice and the other utilizing biomass of beetroot.
Subsequently, the quality parameters including
moisture content, total solid content, reducing sugar,
and total sugar were assessed.

Sample Collection and Preparation

Fresh and mature beetroots (Beta vulgaris),
cinnamon, cloves, jaggery, stevia, cardamom, giloy,
fennel, and ginger were obtained from the local
market. In this procedure, the juice and powder
were extracted from the beetroot initially, which were
subsequently utilized as distinct components for
candy preparation. Following this, beetroot powder
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(BP) was combined with stevia to create first
formulation known as BPS. This BPS formulation
was then divided into 10 sub-formulations, with
five stored at room temperature and the remaining
five in the refrigerator. All these formulations
were designated with specific codes: BPSRoCi
(Cinnamon oil at room temperature), BPSRoCa
(Cardamom oil at room temperature), BPSRoCl
(Cloves oil at room temperature), BPSRoGi (Ginger
oil at room temperature), BPSRoFe (Fennel oil
at room temperature), BPSReClI (Cinnamon oil in
the refrigerator), BPSReCa (Cardamom oil in the
refrigerator), BPSReCl (Cloves oil in the refrigerator),
BPSReGi (Ginger oil in the refrigerator), and
BPSReFe (Fennel oil in the refrigerator). In contrast,
beetroot juice (BJ) was mixed with jaggery to form
a second formulation known as BJJ, which was
further divided into 10 sub-formulations. Five were
stored at room temperature, and the remaining
five were kept in the refrigerator. Consequently,
these formulations were encoded as BJJRoCi
(Cinnamon oil at room temperature), BJJRoCa
(Cardamom oil at room temperature), BJJRoCI
(Cloves oil at room temperature), BJJRoGi (Ginger
oil at room temperature), BJJRoFe (Fennel oil
at room temperature), BJJReCi (Cinnamon oil in
the refrigerator), BJJReCa (Cardamom oil in the
refrigerator), BJJReCl (Cloves oil in the refrigerator),
BJJReGi (Ginger oil in the refrigerator), and
BJJReFe (Fennel oil in the refrigerator).

[Preparation of Candy]

A

4

| Grinding of Beetroot

[ Juice of Beetroot
v
Using Jaggery as a
Sweetening Agent

)

v

[ Powder of Beetroot ]

T

‘ Using Stevia as a ’

Sweetening Agent

Both preparations were
applied individually for
addion of flavours

[ Cinnamon ] [carda.mom]

{ Cloves ]

[ Ginger ] Fennel

Fig. 1: Designing of the experiment for candy preparation
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Processing of Formulations

This step was achieved using a well-designed
stranded method adopted from a previously
established approach.?® Whereby initial steps
involved in the preparation of the beetroots included
washing, peeling, and removing any inedible portions.
Subsequently, the beetroots were cut into pieces
measuring??® cm and then ground until they reached
a slurry consistency. The slurry was extracted using
sterile muslin cloth. After the juice was extracted, the
remaining biomass was considered as powder and
utilized for a secondary preparation. The extracted
juice was carefully transferred to an airtight jar and
stored in the refrigerator for future use. This beetroot
juice served as the base for candy formation, being
combined with jaggery as a sweetening agent,
along with various herbs such as dalchini, cloves,
cinnamon, cardamom, giloy, fennel, and ginger for
flavour enhancement.

Processing for Candy Preparation

The preparation of candy using beetroot was carried
out with two distinct formulations as shown in Fig. 1.
Firstly by using beetroot powder and second by
utilizing beetroot juice. The former was performed
with stevia. In which the extracted biomass was
dehydrated until dried followed by grinding for
making powder form. Simultaneously, 1 g of dried
stevia powder was dissolved into 1 L of distilled
water (DW) separately and beetroot powder was
then dissolved gently.

Additionally, various herbs including cinnamon,
cardamom, giloy, cloves, fennel, and ginger extracts
were individually dissolved to enhance the flavour
profile. Subsequently, beetroot juice was combined
with a jaggery solution (500 g per litre of water) and
mixed thoroughly. To further enhance the flavour,
separate 2 ml solutions of cinnamon, cardamom,
giloy, cloves, fennel, and ginger were added. The
mixtures were then heated to a temperature of
150°C. Finally, both preparations were promptly
poured into candy molds or trays with a capacity
of 3 g each.

Storage and Sampling of Candies

Jaggery and stevia candies were stored in two
different conditions. Each sample was stored at both
refrigerator temperature (4°C) and room temperature
(25-27°C) under industrial polythene packing for 2

1405

months. Samples were then taken at 0, 30 and 60
days after storage and analyzed different parameters
as described below.

Moisture Content

The moisture contents (MC) of candies were
determined by measuring fresh weight which was
based on a method given by the Hampton.? Three
replicates of each candy preparation were taken, and
the fresh weight was determined using a calibrated
balance with 0.1 mg accuracy. Following fresh weight
determination, the candies were kept for drying at
960C in the hot air oven for 48 h and then their dry
weight was taken. The candy MC was expressed in
percentage (%) by following the formula.

Moisture Content (%)=(Candy Fresh Weight-Candy
Dry Weight)/(Candy Fresh Weight)x100

Solid Content

To determine the total solid (TS) content, the initial
and dried weight of each candy sample was recorded
before and after drying the samples at 960C in the
hot air oven for 48 h.?> The basic principle of this
technique is that water has a lower boiling point
than the other major components within foods,
e.g., lipids, proteins, carbohydrates, and minerals.
The total solids content is a measure of the amount
of material remaining after all the water has been
evaporated. The candy TS content was expressed
in percentage (%) by following the formula.

Total Solid Content (%)=(Dry Weight of Candy)/
(Initional Weight of Candy)x100

Reducing Sugar

The determination of reducing sugar (RS) content
in both Jaggery and Stevia candies was conducted
by following a well-designed method with slight
modifications.?®2¢ Upon candy preparation, 2
grams of each candy sample were homogenized
in distilled water and subsequently centrifuged.
The supernatant was then collected and diluted
up to 5 times with distilled water for total sugar
determination. In this process, 5 ml of concentrated
HCl was added to 50 ml of each candy sample. The
mixture was heated for approximately 10 minutes
in a water bath, followed by the addition of 5 ml of
concentrated NaOH to neutralize the solution. The
solution was further diluted five times with 0.1 N
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NaOH solutions. In a separate conical flask, 5 ml
of Fehling-A solution and 5 ml of Fehling-B solution
were combined and heated for an additional 1-3
minutes. This solution was titrated against the
sample solution until the appearance of yellow
or red precipitation, with methylene blue used as
an indicator. The endpoint for each sample was
recorded and the reducing sugar content was
calculated using the formula provided below and
expressed as a percentage (%).

Reducing Sugar Content in %=(Dilution Factor of
fehling (g))/(Weight of samplexVolume of titre)x100

Total Sugar

The total sugar content in the candy samples
was determined by following a stranded method
with slight modifications.?” Two grams of each
candy sample were homogenized in DW and
then centrifuged at 4000 rpm for 20 minutes. The
supernatant was collected and diluted up to 5 times
with DW for total sugar determination. One millilitre
of each sample was mixed with 1 ml of a 5% aqueous
solution of phenol and 5 ml of concentrated sulfuric
acid in a test tube. The test tube was then placed
in a 100°C water bath for 5 minutes and vortexed
for 30 seconds to aid in colour development. The
absorbance of the coloured samples was measured
using a UV-visible spectrophotometer at 490 nm.
The total sugar content was expressed as a
percentage (%).

Data Analysis

In this study, all experiments were conducted in
triplicate and repeated at least three times. All the
data presented are the average of triplicates with
standard deviation (SD). These triplicate values were
then utilized to calculate standard deviations, and
subsequently, the differences between variances
were analyzed using ANOVA (Analysis of Variance).
This statistical method enabled the assessment

of variability among the variables.

Results

The current study was structured around the
impregnation of essential oils from herbal medicinal
plants, utilized as flavouring agents. These
formulations were systematically modified and stored
for up to 60 days. A total of 20 different formulations
were applied, based on varying flavouring agents,
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to assess moisture content, solid content, reducing
sugar, and total sugar levels sequentially.

Moisture Contents at Day 30th

The percentage of moisture content up to 30 days
was estimated among various 20 formulations
prepared separately by beetroot powder and juice
with a duplet storage system, showing values
between 15.0 to 18.9% demonstrated in Table 1. The
room-dried formulation of cinnamon oil was found
up to 16.4+1.75% representing 2.3 % of the reduced
level of moisture contents. Likewise, cardamom
oil was recorded up to 2.4 % followed by cloves
oil (2.9%), ginger oil (4.1%) and fennel oil (3.4%).
Comparisons with the same formulation stored in
the refrigerator showed significant differences in
moisture contents compared to room temperature,
exhibiting values ranging from 17.6 to 18.9 %.
Formulations of cinnamon oil, cardamom oil, cloves
oil, ginger oil and fennel oil were recorded as 1.1%,
0.7%, 2.1%, 0.9% and 1% respectively. Comparative
analysis of all the formulations concerning storage,
the consequence is manifesting the formulation
with room temperature is much better than the
refrigerator. Similar parameters under the normal
room temperature were examined with beetroot
juice and jaggery with similar flavours indicating the
reduction of moisture contents as 1.3%, 2.4%, 2.3%,
0.9% and 1% for cinnamon oil, cardamom oil, cloves
oil, ginger oil, and fennel oil respectively. Whereas
the reduction of moisture contents for formulations
of refrigerators was recorded as 0.9%, 0.9%, 2.2%,
0.9% and 0.5 % for the same. Consequently, no
significant differences have been observed in
the reduction of moisture contents between the
formulations of beetroot powder and juice. However,
the formulations prepared by ginger were found
better for candy preparation than other formulations.

Moisture Contents at Day 60th

The reduction of moisture contents was again
estimated at day 60 from all of the 20 formulations
which were based on beetroot powder and juice
with stevia and jaggery by both types of storage
system where the first is room temperature and the
second is refrigerator (Table 02). Where the former
gave the values of 5.2%, 5.5%, 5.1%, 7.3% and
6.4% and later were recorded as 2.0%, 3.3%, 3.7%,
2.5% and 2.1%. Alternatively, the juice with jaggery
with storage at room temperature was found as
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respectively. Here the formulation with ginger at room
temperature has been found better for candy.

3.9%, 4.6%, 4.5%, 4.5% and 3.6%. Whereas
the formulation under refrigerator temperature

was found as 1.9%, 1.8%, 2.6%, 1.9% and 2.3%
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Solid Contents at Day 30th

The inversely proportional values with Solid Contents
in the context of moisture for better candy formulation
were observed up to day 30th shown in Table 1. In
which the values of Cinnamon oil, Cardamom oil,
Cloves oil, Ginger oil, and Fennel oil were recorded
as 4.1%, 2.1%, 3.6%, 7.0% and 4.6% concerning the
formulations of powder and stevia applied with room
temperature. Whereas the slightly altered values
have been recorded for formulation applied under
refrigerators as 3.1%, 0.1%, 2.1%, 8.4% and 2.4%
for cinnamon oil, cardamom oil, cloves oil, ginger
oil, and fennel oil respectively. Simultaneously,
the formulation of Juice and jaggery was also
compared in which 3.1%, 1.2%, 1.9%, 6.4% and
3.1% were found for storage of room temperature the
formulations of Cinnamon oil, Cardamom oil, Cloves
oil, Ginger oil, and Fennel oil respectively. The result
of the refrigerator indicates 1.2%, 3.1%, 0.2%, 7.1%
and 0.6% for the same formulation of flavors. The
Consequence of solid contents is again showing
better values with ginger formulation. Whereas the
values of solid content in room temperature were
better than the refrigerator.

Solid Contents at Day 60th

The reduction of moisture contents could be an
indication of solid content increasing which were
estimated within 60 days from all 20 formulations
which were based on storage at different conditions
i.e. first was Beetroot powder and stevia at room
temperature, second was Beetroot powder and
stevia in the refrigerator, third was beetroot juice
and jaggery with room temp and forth were beetroot
juice and jaggery in refrigerator resulting these were
recorded as 1. 9.8%, 8.6%, 9.3%, 16.3% and 13.6%.
2.12.0%, 9.0%, 10.0%, 14.0% and 14.0%. 3.4.3%,
3.18%, 9.11%, 18.0% and 5.95%. 4.11.2%, 7.2%,
10.2%, 16.2% and 10.2% (Table 2).

Reducing Sugar at Day 30th

The determination of reducing sugar up to day
30 among these formulations was estimated by
comparing the values of day 00. Whereby, the higher
results were recorded for the formulations of room
temperature with the same flavouring agents as
5.8%, 6.3%, 5.2%, 6.9% and 5.5%. Whereas the
values of the reducing sugar under the refrigerator
were recorded as 5.3%, 4.0%, 4.3%, 4.0% and
6.1%. The result of the second formulation with
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beetroot juice and jaggery was again showing slightly
different results in formulations of room temperature,
which were 4.5%, 4.4%, 6.0%, 5.8% and 5.0% for
the same flavouring agents. Similarly, 0.7%, 2.9%,
2.9%, 3.0% and 2.7% were recorded for refrigerator
formulations (Table 1).

Reducing Sugar at Day 60th

The estimations of reducing sugar up to 60 days
were shown increasing values from all formulations
of beetroot powder and stevia which were 13.0%,
11.6%, 12.2%, 11.9% and 11.6%. In contrast, the
formulations with refrigerators were observed
8.8%, 10.7%, 9.0%, 10.0% and 9.9% from all the
formulations (Table 2). The values of reducing sugar
with beetroot juice and jaggery at room temperature
were found as 11.2%, 10.0%, 10.2%, 11.8% and
10.2%. However, reducing sugar was found at cold
storage as follows 6.6%, 7.9%, 8.7%, 8.8% and
6.8% respectively.

Total Sugar at Day 30th

The sugar level with free radicals and complex form
was calculated by comparison with the values of
day 00 with Day 30th where positive values were
recorded for the formulations of beetroot powder and
stevia with all the flavouring agents like 7.1%, 7.3%,
6.7%, 11.9% and 6.7%. The same formulations with
refrigerators were recorded as 5.6%, 6.7%, 8.1%,
7.1% and 6.7%. Comparison with the formulations
of beetroot juice and the values were found as 5.2%,
6.0%, 6.0%, 6.0% and 5.3%. Whereas the total sugar
of formulations under refrigerators was estimated
as 3.8%, 4.4%, 4.3%, 4.4% and 4.1% (Table 1).
Consequently, ginger with storage at room tempe-
rature has again been found better among candy
formulations.

Total Sugar at Day 60th

The increased values of total sugar were recorded
from beetroot powder with stevia at room temp
as 14.5%, 15.9%, 17.3%, 16.5% and 15.0%. The
formulation of refrigerators was recorded as 10.7%,
11.8%, 12.3%, 11.5% and 10.0%. On the other side
the increased values of total sugar from beetroot
juice and jaggery with room temp were recorded
as 14.6%, 15.7%, 17.4%, 14.4% and 14.4% and
formulations of refrigerator were found as 8.3%,
8.5%, 10.4%, 9.6% and 7.7% (Table 2).
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Quality analysis of Candy prepared

20.00%
18.00%
16.00%

@ 14.00%
12.00%
10.00%
8.00%
6.00%
4.00%
2.00%
0.00%

Percentag

2 g g 2
2 3 5 8 B £
5 3 = B & : .2
=3 2~ g — R o g’
5 =) =] <2 m e
=4 2 o4 <% - g
2 P g = o
e =) = £
o = o = &
= Fw = ] o
o o = -~ =
(=] = — o
5 = I o I
BPSRoCi BP5RoCa BPSRoCl BPSRoGi BPSRoFe

o Moisture Content  ®Solid content  ® Reducing sugar W Total sugar

Sample code of formulations made up with stevia with room temprature

Fig. 2: Quality representation of beetroot candy formulated with

stevia and stored at room temperature.
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Fig. 3: Quality representation of beetroot candy formulated with

stevia and stored in the refrigerator.
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Discussion

The present hypothesis narrates about the
formulations prepared from beetroot whereby, the
data from day 00, 30 and 60 were arranged and
analyzed by analysis of variance (ANOVA). The
report of all mean values between variance has been
found significant (P<0.05). In addition, the F value
(58.96) was too high than the critical value (2.07)
indicating the rejection of the hypothesis.

The scrutiny of new innovative and cost-effective
formulations is continuously being searched by many
confectionery industries. Hence the present work
has been structured with experimentation of five
different medicinal plants as flavoring agents. Ginger
(BPSRoGi, BPSReGi, BJJRoGi, and BJJReGi) has
been recorded as the best formulation with 7.0%
increased values of solid content and 4.10% reduced
moisture content (Fig. 2, 3, 4 & 5). The values of
reducing sugar and total sugar have been found to
have increased up t0 6.9% and 11.90% respectively.
Ginger has been experimented with four different
formulations wherein two were made up with a
mixing of Beetroot powder and stevia (Fig. 2 & 3) and
another two were prepared with a mixing of beetroot
juice and jaggery (Fig. 4 & 5). All the formulations
were shown with the highest values. Whereas the
remaining formulations show lower values. The
present result agrees with other experiment which
is concerning storages where formulations with
room temperature were also found better than
storage of refrigerators.?®?° Similar findings with
the present work state that gradual decreasing of
moisture content was found better in all formulations

controlled under room temperature than storage
of refrigerator. In contrast, this experiment was
performed with organoleptic properties only as
reported in available reports.?** Evaluation of
carrot candy containing honey with various ratios
exposing the reducing values of moisture content up
to 28.0+0.50 %, reducing sugars up to 30.5+0.10%
and total sugars was recorded as 78.0+0.20% which
is too higher value than present work.* Citron candy
preparation with various concentrations of sugar and
potassium meta-bisulphite is revealing that increasing
sugar concentration may improve the quality of
candy which is opposite from the present study.®'
Comparison with guava formulations with different
concentrations of potassium meta-bisulphite where
the highest moisture content loss was recorded up
to 54.8% and increases of total soluble solid were
recorded as 81.52% which were too higher values
from the present work.10 Beetroot (Beta vulgaris)
which is highly rich in betalain, phenolics and other
bioactive components®® was experimented with as
a new optimized formulation of candy preparation
which showed significant results. The outcome by
experimentation of calcium lactobionate to increase
the physical stability of candy achieved an anhydrous
form of sugar candy up to 66.40C followed by
isomaltose up to 56.60C, sugarless candy up to
44°C. This study gives significant formulation which
is altered from the present work.'*%" Substitution
of carmoisine dye with various concentrations of
chokeberry extract indicating a highly antioxidant
value the consequence of the study is completely
altered, besides the study associated with storage,
stability, flavour, texture, solid contents and reducing
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sugar is missing.”" In one study on candy storage
using Aonla fruit, the candy was made with ginger,
mentha oil, peppermint oil, and lemon oil. The ginger
formulation showed slightly better results, which is
consistent with the findings of the current study.'
Meanwhile, one mango candy formulation showed
very high results were observed over the 10 days
of storage. Wherein, the formulation of hot water
blanching with honey syrup showed 77.62% of total
sugar which varies highly from the present study
(16.50%)."*32 Formulation of white tea extract with
steviol glycosides, sorbitol, and agave syrup and
agar and pectin were examined with 120 days of
storage to find the new fashion of candy showing
very high values of (79.8%) solid contents with
significant antioxidant values and the consequences
of the study are much higher than present.?23334
One recent work on gummy candy was done by the
replacement of sugar syrup with extracts of grape,
mulberry, and carob molasses in which molasses
were revealed as higher brix values between 78-79%
from the present work'®% The comparison of the
above study is an indication that the present work is
showing average values of moisture, solid, and sugar
contents but is significant for candy preparation
successfully. Among all five flavouring agents ginger
was found to be better than others.

Conclusion

The incorporation of medicinal plants into candy
formulations has been steadily advancing, aiming
to revolutionize the confectionery industry. Driven
by this goal, the current study utilized around 20
unique formulations, integrating a mixture of 5
different medicinal plants as flavor enhancers,
having medicinal values. These formulations
were stored under two conditions: at normal room
temperature and in a refrigerator. Among the various
formulations tested, ginger exhibited superior
qualities compared to others, demonstrating the
highest reduction in moisture content levels and
increases in solid, reducing sugar, and total sugar
contents. The collective properties of this formulation
establish it as the optimal choice for candy
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preparation. In conclusion, the utilization of ginger
in beetroot candy formulations shows promising
potential for enhancing both sensory and nutritional
attributes. Looking ahead, further exploration into the
synergistic effects of medicinal plant combinations
and optimized storage conditions could pave the
way for innovative advancements in confectionery
products with improved health benefits.
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