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Abstract
Ginger (Zingiber officinale), Curcuma (Curcuma xanthorriza), Date of article
and lemongrass (Cymbopogon citratus) are widely recognized Received : o5Jul 2024
herbal plants known across all ages to maintain health for Reviewed : o5 Jul 2024
various ages, including children. Even though they are Accepted : 25Feb 2025
beneficial, children tend to find it challenging to accept herbs
because of their bitter taste. One effective approach toreduce pOQI
the bitter taste of herbs is to formulate them into a gummy. 10.18196/jfaps.v5i2.23051
Therefore, this study aimed to formulate those herbal plant
extracts into gummy using gelatin. The gummy manufacturing Type of article:
method involved heating, mixing, filtering, molding, and Research
cooling. To ensure the pH stability of Curcuma, citric acid or
tamarind was used as the acid source. Several tests were
carried out to assess the safety and quality of the gummies,
including organoleptic tests, weight and dimension
uniformity, water content determination, microbial
contamination tests, and metal contamination tests. The
results revealed that the gummy formulation had met the
organoleptic requirements, weight uniformity, and the
dimensions of the gummy.
Keywords: Taste Masking; Candy; Herbal Medicine;
Pharmaceutical Dosage Form; Children

INTRODUCTION various concoctions to improve the

Indonesian communities have used immune system, such as teas, honey

hundreds of herbal plants inherited from
their ancestors to treat and prevent
various diseases. Several herbal plants,
such as ginger (Zingiber officinale),
Curcuma (Curcuma xanthorriza), and
lemongrass (Cymbopogon citratus), are
widely known for their potential to
maintain immunity and are relatively safe
for children to consume.*3 These three
herbs are often processed and used in

mixtures, and multiple dishes.# Even
though they have good benefits, children
are reluctant to consume these products.
Children are more sensitive to bitter taste
than adults.> Therefore, innovation is
needed to reduce the bitter taste of
herbals so that children can accept them.

Gummy has gel-like textured with a sweet
and sour taste and has various colors.® The
sweet and sour taste of the gummy is used
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to cover the bitter taste of the herbal
plants, while the chewy texture and
attractive shape are expected to increase
children's excitement in consuming them.
The production process of gummy is
relatively easy to make, involving heating,
mixing, and molding.”

Considering that children may consume
up to three gummies a day, several tests
need to be carried out to ensure the safety
and quality of gummy candy.® The tests
carried out for gummies include
organoleptic, weight and dimension
uniformity, water content, microbial
contamination, and metal contamination
test.9*° Apart from ensuring the safety and
quality of gummies, this testing result can
increase public confidence in using the
gummies that have been produced.
METHODS

Materials

Gelatin (HaysFood, Indonesia), distilled
water, agave syrup (Sunny Via, Canada),
sorbitol (Lansida, Indonesia), rock sugar
(Ranesa, Indonesia), technical citric acid
(Ensign, China), tamarind (ABFood,
Indonesia), pure and food grade ginger
powder (BeOrganik, Indonesia), Curcuma
powder (BeOrganik, Indonesia), and
(BeOrganik,
Indonesia) were used as materials in this
study.

lemongrass powder

Tools

Analytical balance (Merk: Ohaus |
Readability: 0,001 g | Max: 210 g), pH
indicator strips McQuant, Oven Drying
Memmert UN 5oo, electronic digital
caliper, and Pyrex glass tools were utilized.
Gummy Production Procedure

The gummy formula is referred to as
natural-based gummy (7). The gummy
production process consisted of heating,
mixing, filtering, molding, and cooling.
Gelatin hydration was carried out by
sprinkling gelatin powder on distilled
water heated to 70°C. In a separate
container, the process of mixing syrup and
sweetener was also performed at 70°C.
The syrup solution was poured into
dissolved gelatin. Ginger, Curcuma,
lemongrass, and tamarind were added.
Everything was mixed to get a viscous
preparation. The mixture was then filtered
through a tofu filter bag to eliminate any
dregs. Next, the viscous preparation was
poured into a silicone mold and then
cooled in the refrigerator for 24 hours. The
prepared gummy candy made from
ginger, Curcuma and lemongrass would be
evaluated for its quality. The composition
of the ingredients used in the gummy-
making process can be seen in Table 1.
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Table 1. Gummy Preparation Formula Design for Ginger (Zingiber officinale), Curcuma
(Curcuma xanthorriza), and Lemongrass (Cymbopogon citratus)

Formula
Ingredients
Formula1 Formula 2 Formula 3 Formula 4

Gelatin 10.7% 10.7% 12.6% 12.4%
Water 45 % 45% 44.1% 43.4%
Agave Syrup 30.1% 30.1% 29.4% 28.9%
Sorbitol 8.6% 8.6% 8.4% -
Rock Sugar - - 8.3%
Citric Acid 0.4% - -
Tamarind - 0.4% 0.4% 2.1%
Ginger 2.6% 2.6% 2.5% 2.5%
Curcuma 1.3% 1.3% 1.3% 1.2%
Lemongrass 1.3% 1.3% 1.3% 1.2%

Evaluation of Gummy Candy

Based on the provisions of BPOM
Regulation No. 29 of 2023 concerning
Safety and Quality Requirements for
Natural Medicines for chewable gummy,
as well as the tests that had been carried
out in previous research, the tests to be
carried out next were organoleptic, weight
uniformity,  uniformity of  dosage
dimensions, water content, microbial
contamination  tests, and metal
contamination tests.’® A team of testers
from the Integrated Research and Testing
Laboratory at Gadjah Mada University
carried out the testing for microbial and
metal contamination. The other tests
were conducted at the Pharmacy
Laboratory at Sanata Dharma University.
Organoleptic and pH Tests

The organoleptic test was carried out by

observing the color, smell, shape, and

taste of the gummy.? The shape and color
of the gummy were observed after it had
been rested for 30 minutes or after its
temperature reached 25-30°C. The pH test
was conducted on the viscous gummy
preparation using McQuant pH indicator
strips. The indicator strip was dipped in the
preparation and then rested for a while
until the color changed. The test results
were compared with the indicator sheet
contained in the packaging.

Weight and Dimensions Uniformity

The weight uniformity test is a mandatory
test for chewable gummies.9 It ensures
that gummy candies have uniform weights
as they relate to each gummy’s
homogenous composition. Their variation
might be caused by the manual pouring
process, which can differ for each person.
The test was carried out on 20 samples.
Each was weighed on an Ohaus analytical
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balance with a reading accuracy of 0.001g.
The weighing results were then calculated
to find the average. The gummies are
considered to have suitable weight
uniformity if none of the 20 primary
packages whose weight deviates from the
average weight is more significant than
7.5%.9

Also, dimensional uniformity
measurements are needed to determine
the homogeneity of gummy candy.
Dimensional uniformity testing was
conducted using a vernier caliper on 10
samples. Measurements were made on
the gummy's length, width, and thickness.
Gummy candy is considered to have good
dimensional uniformity if the coefficient of
variation value is less than 5%.*°
RESULTS AND DISCUSSION

The gummy formula containing 0.4% citric
acid (F1) produced a sour taste and a
strong bitter aftertaste. Even though a
combination of sweeteners in the form of
agave syrup and sorbitol has been used,
the gummy’s bitterness persists despite
sweeteners. Based on previous research,
sour tastes can also produce a bitter taste
on the tongue.* Citric acid's bitter taste
synergizes with herbal plants' bitter taste.
In Formula 2 (F2), 0.4% citric acid was
replaced with 0.4% tamarind, containing
10.56-16.69% tartaric acid, resulting in the
tartaric acid contained in F2 of o0.04-
0.06%.*> The pH produced by Formula 2
was 5.0. Even though the pH of Formula 2
was the same as Formula 1, the intensity of
the sour taste created by Formula 2 was

Water Content Test

The water content test is also mandatory
for chewable gummies. Gummies contain
sugar, which provides the perfect
environment for bacterial  growth.
Therefore, their water content must be
controlled. The water content s
determined using the gravimetric method
for plant medicines.9 Five grams of the
sample were weighed and dried at 105°C
with a Memmert UN 500 Drying Oven for
five hours. After the first drying process,
the sample was weighed. The sample was
heated again at 105°C for one hour. The
heating was stopped when the results of
the second heating did not show a
difference of more than 0.25% compared
to the first heating.

lower. Apart from the different acid
concentrations, one factor influencing
tongue receptors' ability to taste is the
compound's solubility.3 Seen from its
solubility, citric acid has a higher solubility
than tartaric acid. Citric acid has a water
solubility of 62.07% at 25°C, while tartaric
acid has a water solubility of 58.48% at
25°C.* The structures of citric acid and
tartaric acid, as observed in Figure 1, show
that tartaric acid consists of 2 carboxylic
groups and 2 hydroxyl groups, while citric
acid encompasses 3 carboxylic groups and
1 hydroxyl group. The carboxylic group can
form more hydrogen interactions than the
hydroxyl group, so theoretically, the
solubility of citric acid is higher than that of
tartaric acid.
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Figure 1. A. Tartaric Acid Structure, B. Citric Acid Structure. While the blue circle indicates
the carboxylic group, the red circle shows the hydroxyl group.

The addition of gelatin to 12.6% and
decreasing agave syrup to 29.4% and
sorbitol to 8.4% (F3) produced a denser
gummy. Gelatin works as a gelling agent,
which increases the gummy's cohesive
properties.” Gummies have a very high
sugar content. Due to the hygroscopic
nature of sugar, gummy can absorb water
from the air, which increases its adhesive
properties, thus affecting its density.*> The
higher the adhesive properties of a
gummy, the more susceptible it is to
sticking.*® Additional gelatin increased the
cohesive properties of the gummy.

As aresult, the gummy became less sticky.
This aligns with previous research, which
stated that adding gelatin results in a
denser gummy candy.” Afterward,

replacing the sorbitol sweetener with rock

sugar (F4) eliminated the bitter taste and
increased the sweet taste of the gummy.
Rock sugar was made by cooling a
supersaturated sucrose solution until
crystals were formed.”? Compared to
sorbitol, sucrose can produce a higher
sweetness intensity.*#29

Previous research found that the tendency
of a compound's affinity for different types
of sweet taste receptors could be one of
the factors that influence the intensity of
the sweet taste.>° Besides the types of
receptors, the strength of the compound's
affinity for the receptor also influences the
intensity of the sweet taste. Sorbitol,
which has a lower affinity, produces a
lower sweet intensity than xylitol, which
has a higher interaction affinity on the

same receptor as sorbitol does.?*22
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Table 2. Organoleptic Test Results

Formula Taste Odor Color and form* pH
Fi It tastes very sour and has an Strong smell Brown, sticky, and 5.0
unpleasant bitter aftertaste. typical of herbs unable to hold shape
concoction
F2 It tastes sweet but has a slightly Strong smell Brown, sticky, and 5.0
bitter aftertaste. typical of herbs unable to hold shape
concoction
F3 It tastes sweet and has a slightly Strong smell Brown, chewy, and 5.0
bitter aftertaste. typical of herbs able to hold shape
concoction
A It tastes sweet and does not It smells slightly Brown, chewy, and 5.0

have bitter aftertaste.

typical of an herb

able to hold shape
concoction.

* = The gummy'’s condition after being rested for 30 minutes

Furthermore, the molding process used a
bear-shaped silicone mold. Silicone is a
synthetic rubber that is commonly used
for molds because it is reusable, non-
sticky, and easy to clean.® The aim of
using silicone molds was to maintain
gummy shape and weight uniformity.
Even though it is easy and practical to use,

silicone particles have a risk of being
transferred to food if exposed to extreme
temperatures. Hence, the gummy
molding process was carried out after the
preparation reached 55°C. The cooling
then

temperature of 4°C.?* The result can be

process was performed at a

seen in Figure 2.

Figure 1. Gummy Bear Using Silicone Mold

Weighing 20 gummies with analytical
scales produced a CV value of 0.0652%,
while the measurements of 10 gummies
showed that the length, width, and
thickness of gummy candy had CV values

of 0.05%, 0.1% and 0.2%, respectively.
The tests for weight and dimension
uniformity fulfilled the requirements.
Based on these tests, it can also be

concluded that the use of silicone molds in
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gummy making could ensure consistency
of size and weight.

Since gummies may be consumed
repetitively, more than one piece per day,
due to their sweet taste, any heavy metal
contamination can cause various health
problems, such as cognitive problems,
decreased immune system, and increased
cardiovascular risk.?52° Heavy metals can
come from soil and fertilizers used to grow
plants as well as from water used to
process preparations.?728  Testing for
heavy metals such as cadmium (Cd), lead
(Pb), and mercury (Hg) can be a safety
parameter for gummy candy.

In this study, the cadmium, lead, and
mercury levels in the gummy candy have
fulfilled the requirements for safe and
quality preparations based on BPOM
Regulation No. 29 of 2023 concerning
Safety and Quality Requirements for
Natural Medicines. The lead (Pb) levels
test results were 1.99 mg/kg, while the
lead content limit requirement was < 10
mg/kg. While the mercury level detected
was 0.00617 mg/kg, the limit was < 0.3
mg/kg BW. No cadmium content was
detected by a tool with a detection limit of
0.1 mg/kg BW.

Before heating, the weight of the gummy
was 4.96 grams, while the weight of the
gummy after heating was 2.51 grams.
Based on the results obtained, the water
content in the candy was 49.4%. Based on
Rl POM Regulations, 2023, the water
content acceptance is <10%. Thus, the
gummy did not meet the requirements.
Higher water content in the gummy can
increase the growth of bacteria, mold, and
yeast. This problem will lead to short
storage time. It can also affect the texture

of the gummy during the delivery period.
High water content in the gummy can
affect the gummy's density, making
gummies stick more easily to the
packaging when exposed to moisture
during distribution and storage.*6:29
Additionally, the microbial contamination
tests are the Yeast and Mold Count (MYQ)
and Total Plate Count (TPC) tests. MYC
and TPC test results need to be carried out
to show the quality and safety of the
gummy candy.® The presence of
pathogenic microbial contaminationin the
gummy can cause various diseases in the
consumers and change the organoleptic
properties of the gummy, such as
decreasing the sweet taste of the candy
and changing its color.3°3*

The test results obtained for the MYC test
were 6.5 x 102 cfu/gram, while the TPC test
showed a value of 1.33 x 103 cfu/gram. The
TPC value has met the provisions for the
bacterial contamination limit set by the
Indonesian POM Agency, 2023, which is <
105 cfu/gram, but has not met the limit for
mold and yeast contamination, which is <
103 cfu/gram. Although there have been
no visible organoleptic changes in the
gummy, their safety cannot be
guaranteed. To maintain the safety of
gummy, it is necessary to use safe
preservatives for herbal pharmaceutical
dosage form, including benzoic acid,
potassium benzoate, sorbic acid, ethyl
para-hydroxybenzoate, and methyl para-
hydroxy benzoate with a maximum daily
consumption limit of 2000 mg/kg BW.9
CONCLUSIONS

The ginger, Curcuma, and lemongrass
gummies have met organoleptic
requirements, weight and dimensions
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uniformity, the Total Plate Count, and
metal contamination such as cadmium
(Cd), Lead (Pb), and mercury (Hg).
Nevertheless, the gummy candies and the
Yeast Mold Count did not meet water
content requirements. As such, food
preservatives must be added to the
preparations to improve the quality and
safety of gummy candy.
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