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ABSTRACT

Centella asiatica or gotu kola has a long history as a brain supplement. Gotu kola supplements are
sold as liquid and dried extract which is less attractive for a younger generation. Jelly candy is an alternative
dosage form with better acceptability across ages. However, the use of animal-derived polymers such as
pork gelatine in the candy restricts those who practice vegetarian and halal lifestyles from consuming the
products. This study aims to explore plant-based polymers glucomannan and kappa-carrageenan as gelling
agents in the preparation of gotu kola jelly candy. Preparation of the jelly candy formula was designed based
on Simplex Lattice Design. Evaluation of physical characteristics of jelly candy includes organoleptic, weight
uniformity, moisture content, pH, and elasticity. The antioxidant activity of gotu kola before and after the
manufacturing process was evaluated. The results showed that a combination of kappa-carrageenan 1.33%
and glucomannan 0.67% is the optimum formula. Adding more proportion of kappa-carrageenan reduced
jelly elasticity and moisture content. While adding glucomannan improved its elasticity responses but
increased moisture content. Evaluation of the antioxidant activity of gotu kola in jelly candy suggested that
gotu kola experienced a significant reduction in antioxidant activity following the production process. The
IC50 of the crude extract initially was129.23 ppm while post jelly candy manufacturing, the IC50 increased
to 197.49 ppm. This study suggested that improvement in extraction and production processes is necessary

to maintain gotu kola antioxidant activity.
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INTRODUCTION

Brain oxidative stress triggered by free
radicals is the underlying mechanism of brain
inflammation. Free radicals are produced
endogenously and exogenously by an imbalance of
antioxidants and pro-oxidants in the body.
Unbalanced antioxidant defense mechanisms,
excessive production, and incorporation of free
radicals from the environment lead to
neurodegeneration which impairs cognitive
function and brain memory (Uttara et al., 2009).

Gotu kola (Centella asiatica (L.) Urban) is
one of the plants that is believed by many societies
to improve memory. It strengthens nerve function
and improves focus and memory (Hannan et al,,
2021; Rao et al,, 2005). Studies showed that gotu
kola contains bioactive compounds that exhibit
antioxidants and neuroprotective activity (Yuliani
& Linar, 2019). Antioxidants in gotu kola have the
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potential to  slow brain aging and
neurodegenerative diseases (Umka Welbat et al,,
2016; Wong et al, 2021; Xu et al, 2012).
Antioxidant activities of C. asiatica correlated with
its total phenolic and total flavonoid compounds.
Another major constituent of C. asiatica is
triterpenoid such as asiaticoside and asiatic acid
(Longetal, 2012).

Gotu kola has usually been consumed as a
fresh vegetable or extract (Gomez, 2021).
However, this consumption option is considered
less practical. Jelly candy is an alternative solution
for the younger generation that prefers attractive
shapes, various flavors, and practical dosage forms
(Sunil et al., 2020). Hydrocolloids in the jelly candy
promote the formation of a chewy and attractive
product. Most of the chewable gel preparations use
gelatin as a gelling agent. However, the use of
gelatin especially those originating from pork is
prohibited in Moslem and vegetarian consumers
(Zin etal., 2021).
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Formulation and Antioxidant Activity of Gotu Kola Jelly Candy

In this study, a combination of glucomannan
and kappa-carrageenan hydrocolloid was used as a
gelling agent for chewable jelly candy. The kappa
carrageenan and glucomannan were chosen
because of their synergistic effect which can
produce stronger plastic gel products. Kappa-
carrageenan forms a rigid gel with a high degree of
syneresis. Meanwhile, glucomannan forms an
elastic gel. Formula optimization was conducted to
obtain a good jelly candy texture. Evaluation of
antioxidant activity in extracts and jelly candy
preparations of Centella asiatica was carried out
using the DPPH reduction method to validate the
potential antioxidant power as a brain supplement
(Subathra et al, 2005). The DPPH assay is
considered a reliable, precise, straightforward, and
cost-effective  approach for assessing the
antioxidant properties of compounds by
measuring their ability to scavenge radicals (De
Torre et al, 2019). In addition, this method has
been well established and has been adopted by
several research groups which allows researchers
to assess the antioxidant data obtained to be
compared with the published paper.

MATERIALS AND METHODS
Materials

The materials used in this study included
extracts of gotu kola (Centella asiatica) from Omah
Djamoe Arroyan, Karanganyar Regency, Central
Java Province, Indonesia, kappa-carrageenan
(Food grade, Indo Food Chem, Ltd.), glucomannan
(isolated by Faculty of Food Technology, Gadjah
Mada University), sucrose (Sugar Group Company,
Ltd.), citric acid (Multiverse Anugerah Chemindo,
Ltd.), tutti-fruity flavor (Gunacipta Multirasa, Ltd.),
purple coloring (Gunacipta Multirasa, Ltd.),
aquadest (Progo Mulya, Ltd), 70% ethanol (Progo
Mulya, Ltd.), jelly candy reference product (Natural
Food Success, Ltd.), DPPH (Smartlab, Ltd.),
ascorbic acid (Sigma Aldrich), multiflora honey
(Natura Alamindo Utama, Ltd.), and methanol p.a.
(Merck, Ltd.).

Methods
Centella asiatica Extraction

The confirmation of species identity was
done at the Department of Biological Pharmacy,
Faculty of Pharmacy, Gadjah Mada University.
Before extraction, the herb was ground into a fine
powder using a disk mill. Nine hundred grams
of Centella asiatica powder was macerated using
6.3 L of ethanol 70% for 24 hours at room
temperature. This amount is equal to a sample-to-
solvent ratio of 1:7. After the maceration process,
the solution was filtered using a Buchner funnel.
The sludge was re-macerated and soaked into 2.7 L
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of 70% ethanol with a ratio of sample to solvent
(1:3) for another 24 hours. The filtrate obtained
from the first and second maceration was
combined and concentrated using a temperature-
controlled water bath.

Qualitative analysis of Total Phenolic Contents
(TPC)

The qualitative analysis of the TPC of C.
asiatica extract was evaluated according to
(Jaradat et al, 2015) with slight modification.
Briefly, a solution of FeClsz was added to the crude
extract. The presence of phenolic compounds in
the crude extract was indicated by the
development of black or blue-green color.

Quantitative analysis of Total Flavonoid Content
(TFC)

The TFC of the extract was determined
according to (Aryal etal., 2021) slight modification.
Briefly, the extract (0.5 mL) was subjected to 1.5
mL of methanol and 100 pL of 10% AICl3. The
mixture was added with 100 pL of 1 M CH3COzNa.
The volume of the mixture was completed to 5 mL
using distilled water. The mixture was gently
mixed and then incubated at room temperature for
30 min. The absorbance of the sample was
measured using Spectrophotometer UV-Vis
(Agilent Cary 60) at 420 nm. Similar treatments
were done for the standard compound (quercetin).
The concentration of flavonoid in the C. asiatica
was expressed as quercetin equivalent (mg QE/g
sample).

Confirmation of Asiaticoside in Thin Layer
Chromatography Profile

Asiaticoside is one of several compounds in
Centella asiatica that is responsible for its
neuroprotective activity. To confirm the presence
of asiaticoside in gotu kola extract, thin-layer
chromatography was used. The concentration of
the extract used was 20% w/v. The stationary
phase used was Silica Gel 60 F254 plates with a size
of 10 cm x 10 cm and 5 mL of ethyl acetate:
methanol: water (8:2:1) as the mobile phase. After
the elution process, the plates were sprayed with
an anisaldehyde sulfuric acid reagent before being
heated for 10 minutes at 110°C. Next, the plates
were visualized in 366 nm UV light.

Evaluation of Antioxidant Activity Using DPPH
Radical Scavenging Assay

The antioxidant activity was measured on
the gotu kola extract before and after being
formulated into jelly candy. Ascorbic acid and jelly
candy without extract were used as a positive and
negative control. Briefly, to prepare 0.4 M DPPH
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solution, 15.77 mg DPPH powder was weighed and
dissolved in 100 ml of ethanol p.a. The solution was
stored at refrigerator temperature and protected
from light (Susiloningrum & Mugita Sari, 2021).

To prepare gotu kola solution for DPPH
assay, as much as 500 milligrams of gotu kola
extract was dissolved in 10 ml of ethanol p.a. This
stock solution was then diluted into various
concentrations of 50, 75, 100, 125, and 150 ppm.
To prepare gotu kola jelly candy for antioxidant
assay, a total of five gotu kola jelly candies were
homogenized using a mortar and stamper. The
homogenate which is equivalent to 500 g of gotu
kola extract was weighed. This corresponds to 5.17
g of the jelly candy homogenate. The mass was
dissolved in 10 mL of ethanol p.a. The solution was
vortexed and centrifuged to obtain the
supernatant. This solution was diluted in
concentrations 42, 83, 125, 167, and 208 ppm. To
prepare the blank solution, ethanol was used
(Pindan et al,, 2021).

To prepare a sample for measuring the
antioxidant activity of blank jelly candy, a similar
protocol as gotu kola jelly candy was used. To
prepare the control solution, 1 mL of DPPH
solution (50 ppm) was mixed with 4 mL of ethanol
p.a and vortexed to homogenize with the vortex.
The optimum wavelength was identified by
scanning the solution using spectrophotometry at
A 400-600 nm. Ascorbic acid is used as a positive
control. To measure ascorbic acid antioxidant
activity, 1 g of ascorbic acid p.a was dissolved in
100 ml of ethanol p.a. Then, the solution was
homogenized using an ultrasonic sonicator. After
reaching homogenous, some dilutions were
prepared to achieve ascorbic acid 2, 3, 4, 5, and 6
ppm.

To determine the antioxidant activity of the
sample, 1 ml of DPPH solution 1 mL was added to
the 1 ml of the sample solution. In this study, there
are four samples to be measured namely, ascorbic
acid, extract, gotu kola jelly candy, and blank jelly
candy. The mixture (2 ml) solution was
homogenized and incubated for 30 minutes. The
color change of the solution was observed and the
absorbance was read with a UV spectrophotometer
at the optimum wavelength. The determination of
IC50 of each sample was done in triplicate.

Preparation of Gotu Kola Jelly Candy

The development of Gotu Kola jelly candy
was performed through a simplex lattice design
approach as previously described (Hidayah et al,,
2023). The formula for preparing gotu kola jelly
candy is shown in Table I. Jelly candy was prepared
by dissolving the gotu kola extract in 10 mL of
distilled water. In a separated beaker, sugar,
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kappa-carrageenan, and glucomannan were mixed
until homogeneous and added to 25 mL of distilled
water gradually. Subsequently, the gotu kola
extract solution and honey were added to the
solution. To the mixture, 29.5 mL of distilled water,
citric acid, and sodium benzoate were added to the
solution and stirred until completely dissolved.
The mixture was cooked using low heat for 2
minutes to boil (90°C) with occasional stirring.
Subsequently, the temperature was reduced to
80°C and the essence and food coloring were
added. As the heating stopped, the mixture was set
aside until all the bubbles disappeared. The
mixture was immediately printed and baked at
50°C for 23 hours (Devi, 2023).

Evaluation of Jelly
Characteristics
Weight Uniformity

The test was carried out by weighing 20 jelly
candies for each formula and then calculating the
average weight. According to USP Chewable Gels,
the requirement is met if no jelly candy deviates by
more than 7.5% of the average weight. If there is
one preparation that deviates from the
requirements, then the test is carried out again
with an additional 20 pieces of jelly candy.
Requirements are met if there is not a single unit
whose weight deviates from the average by more
than 10%.

Candy  Physical

Elasticity

The elasticity test was carried out by
sampling 4 gotu kola jelly candies from each
formula. A metal plate was then placed on top of
the jelly candy layer and 200 g weight was placed
on the plate for 5 minutes for each jelly candy. The
percent elasticity of jelly candy for each formula

was calculated based on the formula:

initial height—final height
gnt-f I 100%

% elaStICIty = iniatial height
Loss on Drying

An aluminum plate was placed on the
moisture analyzer scales and set for tare (zeroing).
One jelly candy from one formula was added before
the lid of the moisture balancer was closed. The
weight before heating was recorded. To measure
the moisture content, a temperature of 105°C was
used. After several minutes, the scale reaches a
constant weight and the LOD value appears in the
form of a percentage. The experiment was done in
triplicate for each formula.

Statistical Analysis

To identify the optimum proportion of
plant-based gelling agents, Design Expert 13
software was used. Observational data on
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evaluation parameters which included tests for
moisture content, weight uniformity, and elasticity
were entered as response parameters to determine
the optimum jelly candy formula. Verification of
the optimum formula using SPSS 25 software by
performing tests for normality, homogeneity, and
one sample t-test with a 95% confidence level on
physical characteristics by comparing the
predicted values from Design Expert 13.
Antioxidant test data were analyzed using linear
regression to determine antioxidant activity. One-
way ANOVA followed by LSD Fisher’s test was used
to compare the antioxidant activity of the positive
control, gotu kola extracts, and gotu kola jelly
candies.

RESULTS
Gotu Kola Herb Extract
In this study, extraction using the

maceration method was chosen to extract
triterpenoid glycoside from gotu kola. The
maceration was followed by one re-maceration to
improve yield. Important triterpenoid glycosides
in gotu kola include asiatic acid, asiaticoside,
madecasic acid, and madecassoside (Jamil et al,,
2007). Asiaticoside has a polar group due to the
glycosidic bond of a sugar molecule and a benzene
group. 70% ethanol was reported to extract
more asiaticoside and obtained a high level of
flavonoids compared to 30% and 50% ethanol
(Pramono & Ajiastuti, 2004). Organoleptically,
gotu kola extract was dark green in color, viscous,
and had a characteristic odor of Centella asiatica.
The current extraction method resulted in a
22.73% yield.

The qualitative analysis of the phenolic
compound of the crude extracts was determined
using FeCls solution. The result showed that the
ethanolic extract of C. asiatica contains phenolic
compounds, which form a blue-green color after
dropping 1% FeCls solution (Figure 1).

The quantitative of TFC extract was also
determined in this study. The result revealed that
the crude extract of C. asiatica contains flavonoid
compounds with a value of 66.01+0.62 mg QE/g
extract. This result was in agreement with the
previous study (Gray et al., 2018; Mohammad
Azmin & Mat Nor, 2020). The study reported that
the ethanolic extract of C. asiatica contains
flavonoid acids such as gallic acid, rutin,
kaempferol, catechin, quercetin, and luteolin by
HPLC analysis. Those compounds have been
reported to have antioxidant activity (Pittella etal.,
2009). In this study, the standard asiaticoside
solution was not used, so the TLC test comparator
used the results of other studies with the same
eluent to strengthen the results of identifying
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asiaticoside compounds in Centella asiatica herb
extracts.

A phytochemical screening using the Thin
Layer Chromatography (TLC) was performed to
confirm the presence of asiaticoside in the crude
extract. =~ The TLC profile with ethyl
acetate:methanol: water (8:2:1 v/v) and
anisaldehyde sulfuric acid spray produced purple
stains in the presence of terpenoid compounds.
The results of this TLC showed 3 spots of the active
compound at Rf 0.38; 0.47; and 0.61. The results of
this study have similarities to the Rf value in the
study (Zainol et al, 2008), namely 0.35 for
asiaticoside (bright orange), 0.45 for madecasside
acid (dark orange), and 0.59 for asiatic acid (bluish
green) (Figure 2a). These results are close to the
value of retention time with previous research
even though there are differences in the origin of
the plants used. Differences in Rf values are also
possible because the eluent is not maximally
saturated.

The Rf value from the TLC results with the
solvent chloroform:methanol: water (65:25:4)
with Liebermann-Burchard spray, produced was
only detectable for asiaticoside compounds of 0.26
as shown in Figure 2b. Research conducted by
Harwoko et al. (2014) for Rf asiaticoside of 0.24.
Additionally, (Sathiyanarayanan et al., 2010) also
reported that Rf 0.26 is asiaticoside. It can be
concluded that the herb extract of gotu kola
contains asiaticoside compounds.

Physical Characteristic Test of Jelly Candy

Asthe TLC studies suggested that the extract
has an asiaticoside compound, the studies
continued with the preparation of gotu kola jelly
candy. Jelly candy is made by mixing and dissolving
all the ingredients, then cooking for 2 minutes at
90°C. Immediately pour the mixture into the mold
and let it rest for 1 hour at room temperature.
Remove the jelly candy from the mold and bake for
23 hours at 50° C. The difference between jelly
candy and gummy candy lies in the gelling agent
used and the gelling temperature. Optimization of
the glucomannan and kappa-carrageenan gelling
agents aims to evaluate the interaction of the two
hydrocolloids. Glucomannan solution is unable to
form gels but is capable of forming gels when used
with other hydrocolloids (Lin et al, 2024).
Meanwhile, the gel formed by kappa-carrageenan
is strong, stiff, and has high syneresis (Fateha etal,,
2021). The combination of glucomannan and
kappa-carrageenan  creates a  synergistic
interaction that can form a more elastic gel with
low syneresis (Tunieva et al., 2021). After that, an
evaluation of the physical characteristics of the
jelly candy was carried out.
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Figure 1. Qualitative analysis of the phenolic compound in the C. asiatica extract was performed by
adding 1% FeCls solution to the extract. The extract solution before (a) and after (b) FeCls addition
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© Oi* Rf: 0,47
< O;_; Rf: 0,38
o
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Figure 2. Separation of Centella asiatica ethanol extract using Thin Layer Chromatography. Ethyl
acetate:methanol: water (8:2:1 v/v) was employed as a mobile phase. Visualization of the spot was
performed by spraying anisaldehyde sulfuric acid (panel a) and Liebermann-Burchard (panel b).
Rf of the separation was calculated and compared to the published paper regarding the

asiaticoside’s Rf with similar separation conditions.

The results of weight uniformity of gotu kola
jelly candy from each run are presented in Table II.
Jelly candy weight uniformity ranged from 1.27-
1.37 g with a range of %CV ranging from 1.551-
1.99. The results of the Design Expert 13 software
analysis provide a quadratic model with the
simplex lattice design (SLD) equation as follows: Y1
=1.56A + 1.98B - 0.2731AB. Glucomannan (B) has
a greater coefficient compared to kappa-
carrageenan (A) which suggests that glucomannan
has a more dominant influence on weight
uniformity (%CV).

Based on the graph of the relationship
between the proportions of kappa-carrageenan
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and glucomannan to weight uniformity (Figure 3a),
an increase in the concentration of glucomannan
and less kappa-carrageenan as a gelling agent
causes an increase in %CV weight uniformity and
vice versa.

Elasticity

Elasticity is the rate or how well the ability
of a product that has been deformed to return to its
full size and shape. The more elastic the jelly candy,
the chewy the texture will be and the easier it will
return to its original size and shape. The percent
elasticity in this study shows that the greater the
elasticity, the less elastic the products.
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Figure 3. Relationship between kappa carragenan and glucomannan toward some physicochemical
characteristics of gotu kola jelly candy in terms of (a) weight uniformity chart; (b) elasticity chart;
(c) loss on drying chart. Each data point represents the mean of three replications. Data were
analyzed using a simple lattice design.

A: Kappa-carrageenan (%)
B: Glucomannan (%)

Table II. Parameter Response of Each Formula (Run)

Parameters (%) R1 R2 R3 R4 R5 R6 R7 R8

Weight uniformity 1.565 1.613 1.683 1.815 1.990 1.551 1.718 1.964
Elasticity 5.199 2.916 2.350 2.163 1.553 5.327 2.354 1.339

Moisture content 0.08 0.16 0.22 0.49 0.76 0.15 0.29 0.75

*R is the running experiment

The results of measuring the elasticity of
jelly candy extract of gotu kola herb are presented
in Table II. The results of the analysis of the Design
Expert 13 program provide a Cubic model for the
elastic response with the simplex lattice design
(SLD) equation as follows: Y2 = 5.26A + 1.44B -
4.11AB - 6.16AB(A-B). Based on the equation
obtained, it can be seen that the coefficient of
kappa-carrageenan is greater than that of
glucomannan so the greater the composition of the
kappa-carrageenan it reduced the chewiness. This
study is in agreement with (Rusli et al., 2017) who
reported that a higher concentration of
carrageenan produces a stronger gel matrix and
reduced product elasticity.

Loss on Drying (LOD)

LOD data generated in the 8 run formulas
produces data with varying percentages and the
significance test with ANOVA shows that there is a
significant difference between the run formulas in
the Design Expert model. The results of the LOD
measurement of jelly candy from gotu kola herb
extract from each formula are presented in Table
II. The LOD of jelly candy ranged from 0.08-0.76%.
The results of the Design Expert 13 software
analysis provide a quadratic model with the
simplex lattice design (SLD) equation as follows:
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Y3 =0.1158A + 0.7581B - 0.6808AB. Glucomannan
(B) shows a greater coefficient when compared to
kappa-carrageenan (A), this indicates that
glucomannan has a more dominant influence on
the LOD response. Based on Figure 3c, a higher
concentration of glucomannan causes an increase
in LOD. This is because carrageenan binds water
more strongly so the amount of free water
decreases (Thommes et al., 2009).

Optimum Formulation

Formula optimization was carried out using
Design Expert 13 software. Data from each
observational response was processed using the
Simplex Lattice Design method. This method is a
numerical optimization approach and produces an
optimal formula with a composition of kappa-
carrageenan (1.33%) and glucomannan (0.67%)
with a desirability value of 0.943. The desirability
value is a value that indicates the achievement of a
model used against the desired target.

Optimal Formula Verification

The LOD value is not significantly different
from the predicted value, this is shown through a
one-sample t-test with significancies more than
0.05 (Table III). The LOD value of jelly candy
products meets the requirements, namely
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Table III. Test Response Value and Predictive Value

Response Predictive Value Result Value Significance
Weight uniformity 1.591 1.587 Not significant
Loss on Drying 0.136 0.18 Not significant
Elasticity 3.450 3.495 Not significant

<10%.LOD indicates the content of water and
volatile matter in the product. The higher the LOD,
the faster the shelf life of the product.

The advantage of jelly candy in this study is
the texture which melts more easily in the mouth
compared to gummy candy derived from animal
hydrocolloids. The use of honey in this study aims
to replace the high fructose syrup sweetener
commonly used in making jelly candy. HFS can
trigger excess weight. The elasticity of gotu kola
extract jelly candy was not significantly different
from commercial products. This can be seen from
the one sample t-test with sig. 0.812.

Evaluation of the Antioxidant Activity

From the optimum formula, the antioxidant
activity of Centella asiatica jelly candy was
compared to Centella asiatica extract. As shown in
Figure 4, Centella asiatica has moderate
antioxidant activity with IC50 fo 129,32 + 2,08ppm.
This activity is significantly different from ascorbic
acid which showed IC50 of 3,60 + 0,01ppm. Based
on the research of Yahya and Nurrosyidah (2020)
stated that the ethanol extract of Centella asiatica
herb has an IC50 of 78.20 ppm. Meanwhile,
Djoko et al. research. (2022) stated that the IC50 of
the ethanol extract of Centella asiatica herb was
76.66 ppm. The difference in the results of the IC50
value with this research is possible due to
differences in the drying process of dried Simplicia,
harvesting, and the heating temperature used.

Evaluation of the gotu kola jelly candy
antioxidant activities showed that it is known that
there was a decrease in the IC50 value to 197,47 +
1,24 ppm. Evaluation on the blank jelly candy
which does not contain Centella asiatica exhibited
IC50 of 3.960,25 + 17,35ppm. This value suggested
that the excipient does not exhibit antioxidant
activity and the antioxidant activity in the gotu kola
gummy candy solely came from the Centella
asiatica extract. The decrease in the IC50 value
might be due to the extract evaporation process
and heating process. Heat and the presence of
water have been reported to accelerate the
oxidation of antioxidant activity. The decrease in
the IC50 value is affected by the heating
temperature which causes the degradation of
antioxidants thereby accelerating the oxidation of
antioxidant activity (Ameliya et al, 2018). The
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process of oxidation of antioxidants can be
accelerated due to the heat of the oxidizing agent
and additional catalysts (iron). Oxidized
antioxidant compounds will undergo structural
changes.

DISCUSSIONS

In this study, a plant-based jelly candy
containing C.asiatica was developed as an alternate
option for gelatin as a gelling agent for jelly candy.
The main findings in this study are: 1) The optimal
composition of plant-based gelling agents tested
are kappa-carrageenan (1.33%) and glucomannan
(0.67%) 2) The antioxidant activity of the C.asiatica
is reduced after the gummy preparation process. 3)
The more kappa carrageenan added, the smaller
the chewiness of the jelly candy. 4) Adding more
glucomannan will increase the moisture content of
the gummy.

Researchers have been interested in vegan
gummy candy because of the increasing number of
people who are claiming to be vegan (Sexton et al.,
2022).Veganism has grown in developed countries
where people also adhere to healthy lifestyles.
Evidence has shown that vegetarian diets may
improve cardiovascular performance and lipid
profile. In addition, a vegan diet also normalizes
body mass index and reduces the risk of diabetes
and cardiovascular diseases (Selinger et al,
2023)In these countries, taking supplements is
relatively common.. This phenomenon creates a
new sector in pharmaceutical industries to develop
a vegan-friendly health supplement. Jelly candy is
one of the examples of supplement formulations to
maintain health (Habilla et al., 2011; Utomo et al,,
2014).

A common gelling component in jelly
candies is gelatin, a byproduct of collagen obtained
from a variety of sources, such as pigskin, goatskin,
and cow skins (Alipal et al., 2019). Gelatin has
several beneficial qualities, such as its consistency,
and gel-forming ability, however, it is become less
popular due to the growing demand for kosher,
vegan, and halal food products. Consequently,
studies on gummy and jelly candy have explored
gelatin substitutes and nonanimal hydrocolloids,
including exocarp of jaban watermelon, pectin,
agar, starch, carrageenan, and Arabic gum
(Ghiraldi et al, 2021; Rashmi & Mona, 2023;
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Figure 4. Evaluation of the antioxidant activity of the ascorbic acid (AA) as a positive control, a
Centella asiatica extract (E-CICA), and a jelly candy of Centella asiatica. Antioxidant activity was
evaluated using DPPH assay. Each data represents the mean of three replications. Data were
analyzed using one-way ANOVA followed by the LSD Fisher test.

Tarahi et al, 2023) In this study we add
information on the alternate on vegan-friendly
gelling agent that can be used for jelly candy
particularly combination of kappa carrageenan
and glucomanan. The current studies suggested
that a combination of 1.33% kappa-carrageenan
and 0.67% glucomannan produces jelly candy with
acceptable physical characteristics. However, the
jelly candy exhibits a slight reduction in
antioxidant activity compared to the crude extract.
Regarding to the decline in antioxidant
activity, there are several approaches to
maintaining the antioxidant activity of the herbal
product among others by regulating the water
content of the product as well as minimizing the
heat contact during the manufacturing process.
This is supported by the research (Suzery et al,
2020) that increasing temperature and heating
time causes the degradation of antioxidant
compounds so that their antioxidant activity
decreases. Heating is also able to increase the
reduction of power (Jeong et al.,, 2004). However,
Ioannou et al., (2020) stated that the antioxidant
activity associated with heat and light treatment
could remain constant, decrease, or increase. This
is due to the presence of degradation products that
can support or reduce antioxidant activity.
Therefore, the heating process in this study can be
minimized at the jelly candy cooking stage.

CONCLUSION

In summary, the combination of 1.33%
kappa-carrageenan and 0.67% glucomannan gave
the optimum response for gotu kola jelly candy.
Plant-based polymers as gelling agents in gotu kola
jelly candy exhibited comparable elasticity
compared to references products gotu kola extract

Majalah Obat Tradisional, 29(3), 2024

has medium antioxidant activity. Formulation of
gotu kola to jelly candy with the current protocol,
increased the IC50 of antioxidant activity by 34%.
These studies suggested that exploration of the
manufacturing process is imperative to maintain
the antioxidant activity of gotu kola jelly candy.
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