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ABSTRACT

Objective: The appropriate processing of natural ingredients, such as turmeric, into forms that are well-received by the public is anticipated to
enhance practicality and public interest. One approach involves incorporating natural ingredients, like Artocarpus heterophyllus seed starch as a
binder and Siraitia grosvenorii as a sweetener, into turmeric extract effervescent tablets.

Methods: Turmeric extract is formulated into three different groups: K(-) negative group without binders and sweeteners, K(+) positive group with
PVP and aspartame, F1 (Formula 1), F2 (Formula 2), and F3 (Formula 3) with varying proportions of jackfruit seed starch and lo han kuo granules
(3:15%, 5:25%, and 7:35%). Effervescent tablets are produced using the wet granulation method. Each formulation undergoes physical evaluation
tests for the granules, including for moisture, flow time, angle of repose, and compressibility. Following this, the physical properties of the
effervescent tablets are evaluated for weight uniformity, size uniformity, hardness, friability, dissolution time, pH, dissolution, curcumin content,
and hedonic aspects with the use of statistical tests.

Results: The turmeric extract contained 76.44% curcumin. Different concentration of Artocarpus heterophyllus seed starch had a significant impact
(p<0.05) on enhancing various characteristics of effervescent granules, including the angle of repose, compressibility, weight uniformity, hardness,
and dissolution time of effervescent tablets. However, these variations did not significantly affect (p>0.05) the moisture test, effervescent granule
flow time, uniformity of size, pH, dissolution, and curcumin content in effervescent tablets.

Conclusion: F3 is the ideal formula for testing the physical properties of granules and effervescent tablets. It is the most preferred due to its color,

aroma, and taste.
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INTRODUCTION

Degenerative diseases, which cause a decline in the function of
tissues and organs, are a significant factor in many cases of
mortality. One of the primary contributors to degenerative diseases
is oxidative stress resulting from the presence of free radicals in the
body [1]. The harmful effects of oxidative stress can be mitigated by
antioxidants, which act as scavengers. Turmeric contains
curcuminoid compounds consisting of curcumin, demethoxy
curcumin, and bisdemethoxy curcumin [2]. This compound has been
reported to have various pharmacological activities, such as
antioxidant, anti-inflammatory and antifungal activities [3]. In study,
turmetic extract showed the highest scavenging activity with IC50
(26.5 pg/ml), which was not significantly different with the IC50
value of the standard antioxidant Trolox (IC50: 23.2 pg/ml) [4].
Turmeric-based products are commonly used in traditional herbal
medicine, although they are often associated with a bitter taste.
According to Bolger (2022), curcumin exhibits poor
pharmacokinetic properties attributed to its poor water solubility
under physiological pH, chemical instability, metabolic instability,
and poor oral absorption leading to low systemic concentrations [5].
To make turmeric extract more palatable to the general public, it can
be formulated into effervescent tablets. Effervescent masks
unpleasant tastes through the carbonation reaction between
citric/tartaric acid and sodium carbonate/bicarbonate [6]. In the
study, the level of preference for turmeric extract effervescent
tablets produced a bitter taste that had not been covered [7]. Lo han
kuo fruit (Siraitia grosvenori) has the potential to serve as a natural
sweetener with low calorie and a high level of sweetness, making it
an ideal sugar substitute for individuals dealing with diabetes and
obesity [8]. The sweetness of monk fruit extract comes from its high
concentration of mogrosides, for instance, mogroside V is the major
component with approximately 250 times of sweetness compared to
sucrose. In the study of Zhou et al. (2009), they observed significant

activity of monk fruit extract and pure mogroside V to stimulate
insulin secretion in pancreatic beta cells. Mogroside V could
significantly suppress maltose-induced increase in blood glucose
levels by inhibiting intestinal maltase [9].

While formulating effervescent tablets using wet granulation, a
binding agent is utilized to ensure the resulting tablets have good
compactability. Jackfruit seeds (Artocarpus heterophyllus Lamk.), a
type of underutilized waste, could serve as an alternative starch
producer. Considering that Indonesian Central Bureau of Statistics
(BPS RI) reported 824,086 tons of jackfruit production in 2020,
leading to a significant amount of by-product in the form of jackfruit
seeds. The starch derived from jackfruit seeds contains 25%
amylose and 75% amylopectin, making it suitable for innovation as a
binding agent in effervescent tablets [10]. Amylose has the property
of easily absorbing water and exhibits good swelling power, making
it suitable as a disintegrant in tablets. Conversely, amylopectin,
being more sticky and capable of forming a gel when suspended in
water, can bind particles to form aggregates, thus serving as a
binding agent in tablet formulations [10]. Based on the research,
variations in jackfruit seed starch of 5%, 10%, and 15% did not
affect the physical properties of effervescent granule preparations
[10]. From the background above, this research is to formulate
turmeric extract into effervescent tablets using jackfruit seed starch
as a binder and lo han kuo sweetener with a ratio of (3:15%),
(5:25%), and (7:35%).

MATERIALS AND METHODS

The material is turmeric powder (CV. Inbi Nusantara Sejahtera),
Jackfruit seeds (Traditional market in Yogyakarta), lo han kuo fruit
(Thay An Tjan herbal store in Yogyakarta), citric acid, tartaric acid,
natrium bicarbonate, PVP, lactose, aspartame, ethanol 70%, filter
papper, aluminium foil, curcumin standart, aceton, and ethanol 98%
PA (Nitra Kimia).
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Extraction of turmeric

Determination of the levels of turmeric plant compounds (Curcuma
domestica Val.) was carried out with number 239/lab. Bio/B/V /2024
at the Biology Learning Laboratory, Faculty of Applied Science and
Technology, Ahmad Dahlan University, Yogyakarta. Turmeric extract
was made by maceration method by weighing 500 gs of turmeric
powder and 1.5 liters of 70% ethanol for 48 h at room temperature
while stirring periodically [11]. Furthermore, the liquid extract was
filtered and concentrated using a rotary evaporator set at a
temperature of 402C and a pressure of 100 mBar [12].

Analysis of curcumin levels in turmeric extract and method
validation

To prepare curcumin stock solution, 25 mg of standard curcumin was
weighed and dissolved in acetone in a 25 ml volumetric flask. Next, 12.5
ml of the resulting solution was transferred and added to 98% PA
ethanol in a 25 ml volumetric flask to obtain a working solution of 500
ppm. Determination of the maximum wavelength of curcumin by
pipetting of 0.65 ml from the 500 ppm standard solution was extracted
and subsequently diluted with 98% PA ethanol in a 25 ml measuring
flask and the absorbance was measured at a wavelength range of 200-
400 nm. Determination operating time of curcumin using the same
solution, next the absorbance was recorded at the maximum wavelength
at 1-minute intervals for 10 min to ensure a relatively constant and
stable absorbance. A concentration series was created by diluting a
standard solution of 500 ppm to 7,9, 13, 17, 21, and 25 ppm using 98%
PA ethanol in a 25 ml volumetric flask [13]. Calibration curves were
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created by relating the absorbance values to the concentrations, and
regression equations were established to analyze [14].

Accuracy is expressed as % recovery determination using standard
series of concentrations of 17, 21, and 25 ppm. From the accuracy
absorption data, the average % recovery value is obtained, then the
Relative Standard Deviation (RSD) value is calculated [13]. LoD and
LoQ calculated by the linear equation of the calibration curve.
Determination of curcumin levels by weighing 37.5 mg of thick
turmeric extract and then dissolved in acetone in a 25 ml measuring
flask. Next, 1 ml of the solution was pipetted and added to ethanol
with 98% purity in a separate 25 ml measuring flask. Finally, the
absorbance at the nm and the operating time were recorded [15].

Jackfruit seed starch

Jackfruit seed starch is obtained by the decantation process involves
soaking the ground jackfruit seeds in a 1:12 ratio of jackfruit seeds
to distilled water (1 g of jackfruit seeds with 12 g of distilled water)
for 24 h. The starch that forms is then separated and dried in an
oven at 60 °C for 24 h [16].

Manufacture Lo han kuo granules

Lo han guo sweetener is obtained through the infusion method by
placing 100 g of lo han kuo powder in an infusion pan for 15 min ata
temperature of 90 °C and then caramelized [17]. Lo han kuo caramel
is mixed with lactose in a 1:4 ratio. The mixture is then sieved with a
40 mesh sieve and placed in an oven at 40 °C for 2 h [18].

Table 1: Effervescent tablet formulation

Ingredients Formula (mg) Function
K(-) K(+) F1 F2 F3
Turmeric Extract 86.2 86.2 86.2 86.2 86.2 Active Ingredients
Citric acid 57 57 57 57 57 Acid phase
Tartaric acid 119 119 119 119 119 Acid phase
Natrium Bicarbonate 212.5 212.5 212.5 212.5 212.5 Alkali phase
Mg Stearate 1.2 1.2 1.2 1.2 1.2 Lubricant
Talk 11 11 11 11 11 Glidan
PVP - 42.5 - - - Binder
Aspartame - 85 - - - Sweetener
Jackfruits seed strach - - 25.5 42.5 59.5 Binder
Granules Lo han kuo - - 127.5 212.5 297.5 Sweetener
Lactose 363.1 235.6 210.1 108.1 6.1 Filler

Total 850 850 850 850 850

Information: K(-) = Negative Group without binders and sweeteners, K(+) = Positive Group with PVP binder and aspartame sweetener, F1 (Formula
1) = Jackfruit seed starch 3% and Lo han kuo 15%, F2 (Formula 2) = Jackfruit seed starch 5% and Lo han kuo 25%, F3 (Formula 3) = Jackfruit seed
starch 7% and Lo han kuo 35%

Manufacture effervescent granules Repose angle test

Jackfruit seed starch mucilage was prepared by dissolving it in hot To conduct the experiment, it is imperative to first measure out an

distilled water. Subsequently, a mixture of acid components (citric
acid, tartaric acid, turmeric extract, lactose, and half of the starch
mucilage of jackfruit seeds) and basic components (sodium
bicarbonate, lo han kuo granules, and half of the starch mucilage of
jackfruit seeds) was prepared, with each component being sieved
through a 20 mesh and was dried in an oven at 60 °C for 3 h [18].

Evaluation of effervescent granules
Granule moisture test

A total of 5 g of dry granules were weighed, then placed in an oven
at 105 °C for 15 min and the dried granules were then weighed
again [19]:

Wet granule weight — Dry granule weight

% Loss of Drying = x100%

Wet granule weight

Flow time test

The effervescent granules were weighed at 10 g, then placed in a
flow rate test funnel. Next, the funnel cover is opened while counting
the time the granules come out using a stopwatch [19].

exact weight of 60 g of granules. Subsequently, carefully place the
granules into a funnel. Once in place, the funnel cover should be
opened to allow the granules to flow freely until they form a conical
shape. Following this, precise measurements of the diameter (d) of
the base of the granule cone and its height (h) should be taken [19]:

0 = tan®
r
Compressibility test

In the experimental procedure, the effervescent granules are
carefully poured into a 100 ml measuring cup, and the initial volume
(V0) is meticulously recorded. Following this, the Tap Density
apparatus is set into motion 100 times, and the final volume (Vt) is
then meticulously recorded [20]:

Compressibility = VOV—_OVtx 100 %
Evaluation of effervsecent tablets by wet granulation method

Organoleptic test

Effervescent tablets were observed visually, including shape, color
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and odor [21].
Weight uniformity test

A total of 10 effervescent tablets for each formulation were weighed,
and then the average tablet weight was calculated [21].

Size uniformity test

In this study, the diameter and thickness of ten effervescent tablets
for each formulation were measured using a caliper [20].

Tablet hardness test

One recommended method to measure tablet hardness involves
using a hardness tester and testing 5 tablets from each formulation.
This involves placing the tablets on the device and observing the
tablet hardness results [21].

Tablet friability test

A total of 5 effervescent tablets should be weighed to determine the
initial weight (WO0). Next, the tablets should be placed in a friability
tester set at a speed of 100 rpm. Upon completion, the tablets should
be removed, cleaned from dust, and the final weight of the tablets
(W1) should be accurately measured [21]:

Wo-W1

Friability = wo

x 100%

Tablet solubility time test

The tablets of each formulation are first taken and placed in 100 ml
of distilled water. The time required for complete tablet
disintegration is then observed [22].

pH test

The effervescent tablets of each formulation should be placed in 100
ml of distilled water and completely dissolved. Then, the pH should
be measured using a pH meter to observe the resulting pH [23].

Dissolution test

In the dissolution testing, a paddle type dissolution tester is used.
The chamber in the dissolution test equipment is filled with 900 ml
of phosphate buffer medium with a pH of 6.8+0.05 and a mixture of
0.5% SLS [24]. The rotation speed of the tool is set at 50 rpm with a
temperature of 37 °C+0.5. The test is conducted for 30 min with
sample collection times at 1, 5, 15, and 30 min for 5 ml each.
Subsequently, the collected samples are analyzed using a
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spectrophotometer at the 325 nm of the curcumin standard [25].
Hedonic test

The effervescent tablet preference test received approval from the
Stikes Surya Global Yogyakarta Health Research Ethics Committee
number 3.21/KEPK/SSG/I111/2024. The Likeability Test involved 20
respondents with inclusion criteria student Faculty of Halal Industry,
aged 17-35 y, willing to be a panelist, able to communicate well, and
not suffering from ageusia. Each participant sampled three
effervescent tablet formulations to evaluate color, aroma, and taste.
The responses included the following levels of preference: where scale
5 =really like, 4 = like, 3 = netral, 2 = dislike, and 1 = really dislike [26].

Effervescent tablet curcumin content test

Tablets of each formulation was ground and weighed as much as 2.5
mg. Furthermore, it was dissolved with acetone in a 25 ml
volumetric flask and shaken until the mixture became homogeneous.
Then, 1 ml of the solution was added to 98% PA ethanol in a 25 ml
volumetric flask and the absorbance at 425 nm and the operating
time was read [15].

Statistical analysis

The experiments were conducted three times, and the results are
presented as mean and standard deviation. The physical properties
of effervescent tablets were analyzed using SPSS 26.0. The data for
each variable was assessed for normality and homogeneity before
being subjected to one-way Analysis of Variance (ANOVA)
parametric test and the Kruskal Wallis non-parametric test with a
confidence level of 95% (p<0.05). The hedonic test results for
effervescent tablets were analyzed using the Univariate method with
a confidence level of 95% (p<0.05), followed by Post Hoc Duncan.

RESULTS
Result of turmeric extraction and analysis of curcumin levels

The result was a thick extract weighing 63.75 g from 500 g of
turmeric powder, resulting in an extract yield of 12.75%. The
maximum wavelength of curcumin was determined to be 425 nm
with a maximum absorption of 0.770 with operating time 3 min for
each absorption measurement. Result of linear regression equation
of y = 0.0632x-0.0198 with a correlation coefficient of r = 0.9994.
The % recovery value was found to be 99.085%. Base analyzing the
curcumin content of the turmeric extract, an RSD value of 0.038%
was obtained. LoD value of 0.506 ppm and LoQ is 1.899 ppm. The
turmeric extract was found to have an average curcumin content of
76.443%.

Table 2: Granule evaluation result

Evaluation K(-) K(+) F1 F2 F3 Condition p-value

Humidity (%)* 3.87+0.5 2.731£0.42 3.4+0.4 3+0.72 3.74+0.7 <5% 0.205>0.05
Flow time (second)* 1.27£0.16 1.34+0.14 1.36£0.19 1.31£0.05 1.31+0.06 <10 second/100 gr  0.924>0.05
Repose angle (°)* 21.63+0.3 28.5t£1.2 26.15%0.64 28.05£2.11 25.56%0.75 <30° 0.033<0.05
Compressibility (%)* 15.56+0.83 6.11+£0.96 5.83£0.48 5.28£0.48 4.72+£0.48 5-16% 0.037>0.05

“Result are expressed as an meantSD, n=3, Condition: Specification limits or criteria used for evaluation, p-value: Probability value indicating statistical
significance (threshold set at<0.05), from the results above in table 2, the evaluation of humidity and flow rate showed no significant differences between
formulations (p>0.05). However, in the angle of repose and compressibility there were significant differences between formulations (p<0.05).

K(-) K(+)
Information: K(-) = Without binders and sweeteners, K(+) = PVP binder and aspartame sweetener, F1 = Jackfruit seed starch 3% and Lo han kuo
15%, F2 = Jackfruit seed starch 5% and Lo han kuo 25%, F3 = Jackfruit seed starch 7% and Lo han kuo 35%

F3

Fig. 1: Result of effervescent tablets
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From the results, all formulations were in the form of round
effervescent tablets. In the K(-) group, it had a uniform yellow color,
while in the K(+) group, it was yellow with white spots caused by the

aspartame sweetener. In F1, F2, and F3, tablets were produced with
a brownish-yellow color originating from turmeric extract and lo
han kuo granules.

Table 3: The result of physical properties of effervescent tablets

Evaluation K(-) K(+) F1 F2 F3 Condition p-value
Weight (mg)+%CV 761.2+2.3 852.2+1.04 834.9+1.73 844.1+1.75 840.08+1.42 ColumnA<2 0.000<0.05
Weight uniformity: 723.1-799.3 809.6-894.8 793.2-876.6 801.9-886.3 798.8-882.8 tablet

Column A (5%) 685.1-837.3 767-937.4 751.4-918.4 759.7-928.5 756.7-924.9 ColumnB=0

Column B (10%) tablet

Size uniformity:

Diameters (mg)+%CV 11.72+2.4 11.96+1 11.72+2.7 11.84£1.5 11.74+2.5 11/3t<d<3t 0.492>0.05
Thicknes (mm)+%CV 7.71+3.4 7.88+3.3 7.9£2.8 7.98+3.2 8.06£1.9

Hardness (kg)* 1.12+0.17 4.45+1.26 3.38£0.29 5.53+1.53 5.70£0.90 4-8kg 0.001<0.05
Friability (%)* 4.59+1.99 0.63+0.14 1.03+1.03 0.95+0.95 0.64+0.14 <1% 0.000<0.05
Solubility time (min)* 0.49+0.06 2.47+0.08 2.08+0.03 2.23+0.06 2.58+0.02 <5 min 0.001<0.05
pH* 5.45+0.28 5.39+0.37 5.45+0.28 5.41+0.19 5.42+0.04 4-6 0.998>0.05
Curcumin Levels (%)* - - 93.67+0.40 95.12+0.82 94.73+1.87 95%-105% 0.374>0.05

"Result are expressed as an meantSD, n=3, Condition: Specification limits or criteria used for evaluation, p-value: Probability value indicating
statistical significance (threshold set at<0.05)

From the results above in table 3, the test of uniformity of weight, uniformity of size, pH, and curcumin content in effervescent
hardness, friability, and dissolution time of effervescent tablets tablets, there were no significant differences between
showed significant differences (p<0.05). Meanwhile, in the test of formulations (p<0.05).

Table 4: Effervescent tablets dissolution result

Formulation Time (min) p-value
1 5 15 30
F1 7.098%+1.392 11.047%+2.349 21.544%+3.803 28.684%+4.265 0.302>0.05
F2 5.336%+1.158 9.578%+2.582 17.341%+1.587 25.669%*1.385
F3 4.923%+0.501 7.759%+0.894 20.935%+2.967 26.833%+3.610

From the results of the dissolution test in table 4, the longer the time, the more curcumin will be dissolved. However, from the 3 formulations, there

was no significant difference between the formulations (p<0.05).

DISCUSSION
Evaluation of effervescent granules
Humidity test

The effervescent granules in K(-), K(+), F1, F2, and F3 were oven-
baked at 60 °C for 3 h, resulting in a moisture content of less than
5% depict. The results of ANOVA variance analysis showed not
significant difference (p>0.05) in the humidity test for five
formulations. This ensured that the granules had good flow
properties and stability during storage [27]. It is important to note
that granules with high humidity (humidity>5%) can pose
challenges during the compression process, potentially leading to
capping of the tablet due to sticking to the machinery. Conversely,
granules with low humidity (humidity<2%) can yield brittle tablets
due to reduced binding force between the particles [28].

Flow time test

Effervescent granules in K(-), K(+), F1, F2, and F3 meet the
requirements for a good flow rate<10 seconds/100 g. The results of
ANOVA variance analysis showed not significant difference (p>0.05)
in the granule flow time for five formulations. Higher binder
concentration enhances granule density, thus improving their flow
properties. The presence of a binder minimizes friction between the
granule particles and the container, ultimately increasing the
granule flow rate. The flow time test result is associated with the
uniformity of weight and the uniformity of the active substance on
tablets, as it affects the filling of the tablet printing space (die) [29].

Repose angle test

The result of repose angle test have excellent flow property (range
25°-30°) [30]. The Kruskal-Wallis test showed a significant

difference (p<0.05). The result of post hoc independent samples test
indicate that group K(-) significant difference with K(+) and F2
(5:25%). Increasing the percentage of binder is associated with
reduced friction between particles, leading to a decrease in the angle
of repose of the granules. A higher concentration of binder results in
increased interaction with the starch, consequently leading to
greater granule density. As a result, the granules become denser,
leading to a smaller angle of repose and improved flow properties.

Compressibility test

The Kruskal-Wallis test showed a significant difference (p<0.05) in
granule compressibility. The result of post hoc independent samples
test indicate that K(-) formula significant differenct with F2 (5:25%)
and F3 (7:35%). But the K(+) and F1 formulations, there was no
significant difference with K(-) because the addition of 5% PVP and
3% jackfruit seed starch has not yet produced a strong particle
bond, but still meets the requirements. A higher concentration of
binder resulted in larger granule size, thereby decreasing the
compressibility value [31]. Evaluation of the compressibility of these
granules is related to the time of tablet printing, granules that have
poor compressibility will require high pressure when printing them
into tablets [32]. The compressibility test determines the hardness
and compactness of a tablet preparation; the smaller the
compressibility value, the higher the tablet hardness value [33].

Effervescent tablet evaluation
Weight uniformity test

The results of ANOVA variance analysis showed significant
difference (p<0.05) in weight uniformity test for five formulations.
Post hoc Bonferroni test showed that the K(-) formulation was
significantly different from the K(+), F1, F2, and F3 formulations. But
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F1, F2, and F3 did not exhibit significant differences from K(+), so
that jackfruit seed starch concentrations of 3%, 5%, and 7% resulted
in effervescent tablets with uniform weight, facilitated by improved
flow properties of the granules. The flow characteristics of the
granules play a pivotal role in the compression chamber filling
process by hopper and die, as granules with poor flow properties
hinder the tablet weight uniformity and filling process [32].

Size uniformity test

Size uniformity test results, it can be inferred that all five formulas
have satisfied the requirements for tablet size uniformity,
specifically that the tablet diameter falls between 1 1/3 and 3 times
the tablet thickness. The results of ANOVA variance analysis showed
not significant difference (p>0.05) in size uniformity test for five
formulations. Factors affecting tablet thickness include compression
during tablet printing, the amount of granule mass filled in the tablet
printing chamber, and the mass density of the printed tablet [34].

Tablet hardness test

Based on the result, the average hardness of tablets in the K(-) and
F1 (3:15%) groups still does not meet the required standard of 4-8
kg/cm? for good tablet hardness. The Kruskal-Wallis test showed a
significant difference (p<0.05) in hardness test. The result of post
hoc independent samples test indicate that K(-) formula significant
diferent with K(+), F2, F3, and between F1 with F2 and F3. The
tablet hardness test revealed that tablet hardness increases with the
concentration of jackfruit seed starch binding agent [21]. Jackfruit
seed starch contains amylopectin, which has adhesive properties
and can form a gel when suspended in water. Additionally, jackfruit
seed starch, made from mucilage, exhibits viscoelastic properties
that enhance binding capacity, resulting in easily compressible
granules [25]. The tablet hardness test is related to the
disintegration time of the tablet; the more starch is added, the tablet
hardness will increase and the tablet disintegration time will be
longer [35].

Tablet friabillity test

Based on the result, it is apparent that the average % friability of the
K(-) and F1 (3:15%) groups still does not meet the requirement for
good tablet friability, which is<1% [21]. The results of ANOVA
variance analysis showed significant difference (p<0.05) in friability
test for five formulations. Post hoc Bonferroni test showed that K(-)
formulation was significantly different from the K(+), F1, F2, and F3
formulations. The tablet friability test suggests that the decrease in
tablet friability is proportional to the increase in the concentration
of jackfruit seed starch binder. This is due to the higher starch
mucilage content of jackfruit seeds, which results in denser, more
compact granules with lower porosity, making the tablets stronger
and less brittle [29]. Tablet friability test to determine the strength
of the tablet which is related to the binding power between particles
against impacts or shocks without collapsing during production,
packaging, distribution, and use by consumers [21].

Tablet solubility time test

Based on the result, all formulations of the turmeric extract
effervescent tablets meet the requirement for a good solubility time,
which is less than 5 min. The results of ANOVA variance analysis
showed a significant difference (p<0.05) in solubility time test for
five formulations. Post hoc Bonferroni test showed that K(-)
formulation was significantly different from the K(+), F1, F2, and F3
formulations. Tablet hardness is also related to the solubility time,
with higher tablet hardness resulting in longer solubility times. The
study indicates that increasing the concentration of the jackfruit
seed starch binder to 3%, 5%, and 7% elevated tablet hardness and
prolonged the dissolution time of the effervescent tablets [35].

pH test

The results of pH test indicate that all five formulas meet the pH
requirements for effervescent tablets as a healthy beverage, falling
within the 4-6 range [36]. The results of ANOVA variance analysis
showed not significant difference (p>0.05) in pH test test for five
formulations. Effervescent tablets typically have a sour taste,
providing a refreshing sensation preferred by consumers. This taste
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is attributed to the increase in H*ions resulting from the addition of
citric acid and tartaric acid [37].

Dissolution test

The result indicate a gradual increase in the percentage dissolution
of dissolved curcumin over time. The results of ANOVA variance
analysis showed not significant difference (p>0.05) in dissolution
test for F1, F2, and F3. The insignificant results was due to improper
storage of effervescent tablets. Good storage conditions for
effervescent tablets are at a temperature of 20 °C and RH 43.2% so
that the stability of the tablet components can be maintained [38]. In
this study, temperature and humidity were not controlled, in high
humidity the water content of the tablets will also increase so that it
will result in an early effervescent reaction, so that when dissolved
the carbonation reaction will run slowly. Moreover, in the
Biopharmaceutical Classification System (BCS), curcumin is
classified as a class IV compound due to its low solubility and
permeability [5].

Hedonic test

The results of the univariate test for the color and aroma category of
effervescent tablets indicate not significant diferent (p>0.05).
However, according to Duncan's test for the color and aroma
category, F3 ratio of 7:35 of jackfruit seed starch and lo han kuo
granules exhibited the highest subset value of 3.25 and 3.30,
suggesting that respondents had a neutral or normal response to the
color and aroma. Conversely, the univariate test for the taste
category of effervescent tablets indicate a significant diferent
(p<0.05). Notably, F3 received the highest assessment score of 4.40,
indicating that the formulation with 35% lo han kuo sweetener was
most favored by the respondents due to its sweeter taste.

Effervescent tablet curcumin content test

Upon further evaluation, it was found that F1 (3:15%) and F3
(7:35%) did not meet the requirements, while F2 met the standards
for the active substance content in the drug, which is within 95%-
105% [39]. The variance in curcumin levels in the effervescent
tablets is attributed to the process of ovening the granules at 60 °C
for 3 h, leading to a decrease in curcumin levels. However, several
literature reports indicated that curcumin in curcuminoids
compound could tolerate temperatures ranging from 80 °C-85 °C
[40]. This instability is due to the analysis of curcumin in
effervescent tablets not being carried out after tablet production, so
that during storage at temperatures not exceeding 20 °C and RH
43.2% it can cause an earlier carbonation reaction which causes
curcumin to degrade. Additionally, a higher binder concentration of
jackfruit seed starch results in stronger particle bonds between the
tablet ingredients, attributed to the sticky properties of amylopectin
[10].

CONCLUSION

The composition of jackfruit seed starch and lo han kuo sweetener in
formulations F1 (3:15%), F2 (5:25%), and F3 (7:35%) has a notable
impact on the physical characteristics of the turmeric extract
granules and effervescent tablets manufactured. Among the tested
formulations, F3 emerges as the optimal choice for assessing the
physical properties of both granules and effervescent tablets, as it
excels in color, aroma, and taste. However, F2 has a curcumin
content that meets the requirements for therapeutic efficacy.
Suggestions for further research to conduct effervescent tablet
stability tests to determine the stability of curcumin and its storage.
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