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 Citrus fruit has a sweet taste and attractive shape, which is also enriched 
various health benefits. Some studies have been performed to investigate the 
pharmacology effects from the Sunkist peel extract. However, none of this 
study was look for the development of pharmaceutical products. Hence this 
study was performed to investigate the pharmaceutical formulation as an 
effervescent granule from Sunkist peel extract. This study was an 
experimental study to investigate the optimum formulation that was made 
by wet granulation methods. There were three formulation of Sunkist peel 
extract effervescent granule that were combination of organic acids (citric 
acid and tartaric acid), sodium bicarbonate as base compound, and some 
sweetener including aspartame, lactose, and mannitol. After that, the 
formulation was evaluated the physical properties including organoleptic, 
flow rate, dissolution time, foam height, pH, and angle of repose. The result 
of this study showed that these three formulations of Sunkist Peel extract 
effervescent granule showed significant different in almost all of physical 
properties including: flow rate (P-Value = 0.027), dissolution time (P-Value< 
0.05), foam height (P-Value = 0.004), and angle of repose (P-Value: 0.043), 
except the degree of acidity or pH (P-Value = 0.128). Third formulation (F3) 
reveals the best physical properties as a Sunkist peel extract effervescent 
granule. Overall, it can be concluded that the third and second formulation 
fulfils a well physical properties of effervescent granule for Sunkist peel 
extract. 
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INTRODUCTION 
 

Citrus fruit is one of fruits widely consumed by many 
people. This fruit has a sweet taste and attractive shape, which 
is also enriched various health benefits (Zhao et al., 2020). The 
increase of citrus fruit consumption found inversely 
associated to the incidence of some diseases (Musumeci et al., 
2020). The health benefits of citrus fruit were due to the 
presence of bioactive compounds like phenolics (including: 
flavanone glycosides and hydroxycinnamic acids), vitamin C, 
and carotenoids (Kandemir et al., 2022; Russo et al., 2021). On 
the other hand, this fruit also has a source of essential oil, that 
was widely used for lime flavour in beverages, cake, or some 

desserts. Some studies has been reported that this essential 
oil has antioxidant properties of citrus (Kandemir et al., 2022).  

The fruit peels have been used for many purposes. 
However, the fruit peel becomes a wasted product, that has a 
potential to become a nutraceutical product (Zia et al., 2021). 
Due to their low cost and easily obtained, the Sunkist peels are 
able to offer a significant low-cost nutritional food 
supplement. Utilization of this bioactive-rich citrus residue 
can provide an efficient, inexpensive, and environmentally 
friendly platform for the production of new nutraceuticals or 
for upgrading existing ones (Ali & Imran, 2021; Sari et al., 
2021).  

Some previous studies have been performed to look for 
the pharmacology effects from the Sunkist peel extract. 

http://creativecommons.org/licenses/by-sa/4.0/


Jurnal Aisyah: Jurnal Ilmu Kesehatan, 8(2), June 2023, – 1182 
Maya Sari Mutia, Stephanie Raibalaki, Siti Rahma, Anita Zahra, Ali Napiah Nasution, Widya Yanti Sihotang 

Jurnal Aisyah: Jurnal Ilmu Kesehatan  ISSN 2502-4825 (print), ISSN 2502-9495 (online) 

Suhartomi et al. (2019) have been reported that both orange 
peel extract and fraction enriched by flavonoid, that was 
responsible for its antioxidant activity (Suhartomi et al., 
2019). Mutia et al (2019) has been reported the 
hepatoprotective effect from the Sunkist peels extract from 
the Paracetamol-induce liver injury (Mutia & Chiuman, 2019). 
Furthermore, Mutia et al. (2021) also reported that Sunkist 
peel ethanol extract has an antidiabetic effect that was also 
kidney protection effect from the diabetic nephropathy as the 
long-term complications (Sari et al., 2021). However, these 

previous studies used the extract as a oral suspension, that 
was made of sodium carboxymethylcellulose and this oral 
suspension was made without any physical, chemical, or 
microbiology formulation control (Cirri et al., 2020). It 
becomes important to develop a easily applied 
pharmaceutical product from Sunkist Peel ethanol extract. 
Thus, this study was used to look for the effervescent granule 
formulation for Sunkist peels extract and this study also 
evaluate the physical properties of this effervescent granule. 

 
 
Table 1. Formulation of Sunkist Peel Extract Effervescent Granule 
 

Material 1st Formula (%) 2nd Formula (%) 3rd Formula (%) 
Sunkist peel extract 12 4.3 9.89 
PVP 3 2.5 4.5 
Sodium Bicarbonate 30 15 35 
Aspartame 0.7 1.4 2.5 
Mannitol 35 20 30 
Lactose 0 12 15 
Citric Acid 10 4 5 
Tartrate Acid 20 15 25 

 
 
METHODS 

 
Materials  

 
This study was an experimental study that was performed 

in Pharmacology Laboratory, Faculty of Medicine, Dentistry, 
and Health Sciences, Universitas Prima Indonesia at October 
2022 – December 2022. This study used some instrument 
including blender, mesh sieves no. 12 and no. 14, rotary 
evaporator, laboratory water bath, drying cabinet, stopwatch, 
analytic scale, ovens, flow tester, spatula, mortar and pestle, 
beaker glass, test tube, volumetric flask, and Erlenmeyer. On 
the other hand, some materials that was also used in this 
study including Sunkist peel, citric acid, tartaric acid, sodium 
bicarbonate, mannitol, aspartame, flavour, PVP, and 96% 
Ethanol solution. 

 
Methods 

 
Initially, Sunkist fruit was obtained from a traditional 

market in Pancurbatu district in Medan Town, North 
Sumatera, Indonesia. All Sunkist fruits were peel off and the 
Sunkist peel was collected to wash. After that, Sunkist peel 
was weighed and dried in drying cabinet, then the dried 
Sunkist peel was blended with blender to form a simplicial 
powder. This simplicial powder was soaked into 96% ethanol 
solution for maceration for four days and it was filtered to 
obtain the filtrate. Finally, this filtrate was evaporated by 
rotary evaporator and water bath to form a concentrated 
Sunkist peel extract. The obtained Sunkist peel extract was 
used to form effervescent by granulation methods.  The 
formulation of effervescent granule was described in Table 1. 

 
Organoleptic 

 
Organoleptic evaluation was performed to evaluate the 

color, odor, and taste of Sunkist peel effervescent granule. 
Taste and color were narratively describe, meanwhile the 
odor was express as semi-quantitative scale (0: No to minimal 
odor; +: Mild odor; ++: Moderate odor; +++: Strong odor).   

 
Flow rate 

 

Seven grams of Sunkist Peels effervescent granule was put 
in to a funnel fixed-to-a-stand. After that, the flow rate was 
obtained by divided the mass of granule that was used for this 
test into the duration of granule to set up until drop. 

Angle of repose Sunkist peel extract effervescent granule 
was made by wet granulation method. Initially, all acid 
components including citric acid, tartaric acid, and Sunkist 
peel extract was mixed and occasionally stirred. On the other 
hand, PVP (Polyvinylpyrrolidone) were gradually added by 
sufficient quantity of distilled water u 

Angle of repose was performed after flow rate evaluation. 
The dropped Sunkist peels effervescent was measured the 
angle between the double height of dropped granule and the 
distance of dropped granule. 

 
Dissolution Time 

 
Seven grams of Sunkist peels effervescent granule was 

dissolved into twelve-millimetres distilled water. Then, the 
dissolution time defined as a required time of granule to 
completely dissolve in the distilled water and it was 
expressed as a minute. 

 
Foam Height 

 
Foam height was evaluated after the granule was dissolve 

into twelve-millimetres distilled water and it was expressed 
as centimetres (cm).  

 
Degree of acidity 

 
On the other hand, the dissolved Sunkist peels granule was 

also measured the degree of acidity by digitalized pH meter. 
 

 
 
RESULTS AND DISCUSSION 
 

This study was used Sunkist Orange from a traditional 
market in Medan city and it was extracted by maceration 
method. The obtained extract was showed some physical 
parameters which was described in Table 2. 
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Table 2. Characteristics of Sunkist Peel Extract 
 

Characteristics Value 
Fresh simplicial weight (gr) 64,000 
Dry Simplicia Powder Weight (gr) 682.16 
Solvent Volume (ml) 7,000 
Extract Weight (gr) 118.38 
Yield (%) 17.35 

 

Based on Table 2 above it can be seen that 682.16 grams of 
Sunkist peels powder was extracted and formed 118.38 gram 
of concentrated Sunkist peels extract. Thus, the yield of the 
Sunkist peel extract was 17.35%. The obtained Sunkist peels 
extract was formulated into Sunkist peel extract granule and 
underwent physical characteristic evaluation. The 
organoleptic from the Sunkist Peel extract granule was 
described in Table 3. 

 
Table 3. Organoleptic properties of Sunkist Peel Extract Effervescent Granule 
 

Organoleptic F1 F2 F3 
Taste Bitter Little bit sweet Sweet 
Smell +++ ++ + 
Colour Brownish Yellow Yellow Yellow 

 
 
Table 4. Physical Properties of Sunkist Peel Extract Effervescent Granule 
 

Physical Properties F1 F2 F3 P-Value 
Flow Rate (gr/ s) 1.20 (1.20-1.30) 4.70 (4.40-4.80) 5.00 (4.90-5.10) 0.027* 

Dissolution Time (minutes) 2.82 ± 0.11 2.16 ± 0.04 2.63 ± 0.10 < 0.05** 
Foam Height (cm) 3.63 ± 0.15 2.77 ± 0.25 3.03 ± 0.15 0.004** 

pH 4.87 ± 0.25 4.43 ± 0.25 4.57 ± 0.15 0.128** 
Angle of repose (θ) 37.90  

(37.00-41.30) 
17.70  

(16.30-19.60) 
21.10  

(17.70-21.10) 
0.043* 

*p-value was obtained from Kruskal-Wallis; ** p-value was obtained from One Way ANOVA 
 
 

Based on Table 3, it can be seen that the Sunkist Peel 
extract effervescent granule from first, second, and third 
formulation have a bitter, little bit sweet, and sweet taste, 
respectively. Smell of these first, second, and third 
formulation were mild, moderate, and strong odor, 
respectively. Finally, the colour of first formulation was 
brownish yellow and the second and third formulation were 
yellow. This study also evaluated others physical properties 
that was described in Table 4. 

Based on Table 4 above, it can be seen that these three 
formulations of Sunkist Peel extract effervescent granule 
showed significant different in almost all of physical 
properties including: flow rate (p-value = 0.027), dissolution 
time (p-value< 0.05), foam height (p-value = 0.004), and angle 
of repose (p-value: 0.043), except the degree of acidity or pH 
(p-value = 0.128). Third formulation (F3) reveals the best 
physical properties as a Sunkist peel extract effervescent 
granule. The flow rate, dissolution time, foam height, pH, and 
angle of repose from third formulation were 5.00 (4.90-5.10) 
gram/second, 2.63 ± 0.10 minutes, 3.03 ± 0.15 cm, 4.57 ± 0.15, 
and 21.10 (17.70-21.10) degree, respectively. Meanwhile, the 
reference value of flow rate, dissolution time, foam height, pH, 
and angle of repose were less than 10 gram/ second, < 5 
minutes, 3.00 cm, 6.00-7.00, and < 30o, respectively. 

This study used maceration methods for extraction 
process and the result showed the yield extract of 17.35%. The 
yield extract was used to evaluate the quality of extract, 
higher yield extract indicates the lower the quality of extract. 
Some previous studies have been reported the yield extract of 
orange, that was in line with the result of this study. Lubis et 
al. (2021) reported that the yield of Methanol Sunkist peel 
extract was 22.38% (Lubis & Mutia, 2021). On the other hand, 
Gulo et al. (2021) also reported that the yield of ethanol and 
ethyl acetate orange peel extract were 19.49% and 5.45%, 
respectively (Gulo et al., 2021). The variation of these yield 
value can be affected by some factor including Polarity of 
solvent and duration of maceration. Increased the polarity of 
solvent also increases the yield value and decrease the quality 

of extract. Thus, it become obvious that the less polarity 
solvent may improve the quality of extract. Effervescent 
granule is an oral pharmaceutical that was formulated by 
combination of organic acids and base compound. These 
organic acids were citric acids and tartaric acid, which was 
acts as acid salts. When the formulation used single acid 
component, it may cause instable granule effervescent that 
can be either the extract to easily underwent effervescent or 
form a sticky mixture. On the other hand, these acid 
compounds may also strengthen bonds between the particles 
in the effervescent granule. Meanwhile, the sodium 
bicarbonate was used to react with these organic acids to 
improve the taste and induce the effervescent reaction. The 
effervescent reaction was a chemical reaction between the 
sodium bicarbonate and organic compounds, which liberate a 
carbon dioxide gas as bubbles and a refreshing sparkle effect. 
This formulation also used other sweeteners like aspartame, 
lactose, and mannitol to improve the taste of effervescent 
granule. Finally, this formulation used Polyvinylpyrrolidone 
(PVP) as binder to form a granule. This compound was an 
inertness, non-toxicity, and biocompatibility compound in 
delivery systems of effervescent granule (Grajang & 
Wahyuningsih, 2018; Wati & Saryanti, 2019). 

The flow rate and angle of repose in this study was affect 
by shape, size, porosity, density, and particle frictional forces. 
The citric acid, tartaric acid, and PVP compound was 
responsible for the flow rate and angle of repose. The high 
citric acid level may also increase the tendency of this 
formulation become sticky and decrease the flowability of 
granule (Da, 2022; Zhou et al., 2022). On the other hand, the 
higher PVP level may increase the binder between the particle 
decrease the tendency of particle to move freely in the flow 
funnel and it cause to increase the flow rate and reduce the 
angle of repose (Wati & Saryanti, 2019; Wen et al., 2018). This 
study was also used the tartaric acid as the acid compounds, 
which has the higher molecular density than the citric acid. 
Thus, both citric acid and tartaric acid increase the molecular 



Jurnal Aisyah: Jurnal Ilmu Kesehatan, 8(2), June 2023, – 1184 
Maya Sari Mutia, Stephanie Raibalaki, Siti Rahma, Anita Zahra, Ali Napiah Nasution, Widya Yanti Sihotang 

Jurnal Aisyah: Jurnal Ilmu Kesehatan  ISSN 2502-4825 (print), ISSN 2502-9495 (online) 

weight of effervescent granule and accelerate the drop of 
granule from the flow funnel by gravitation force.  

This study was showed that the highest flow rate was 
shown in third formulation, which due to the high density of 
tartaric acid that was used than other formulation. Even 
thought, the first formulation also used similar level of these 
organic compounds to third formulation, but the third 
formulate has higher level of tartaric acid than the first 
formulation. Meanwhile, the first formulation showed the 
highest angle of repose and this value higher than the 
reference value, it may due to the high level of citric acid that 
caused the granule become sticky and difficult to form a 
narrower angle of repose than other formulation with lower 
citric acid level. Polyvinylpyrrolidone also has hygroscopic 
properties to absorb water and facilitate the effervescent 
reaction between the sodium bicarbonate and organic acids to 
liberate carbon dioxide (CO2). The effervescent reaction was a 
reaction between sodium bicarbonate soluble against either 
organic compound in water to form a salt product, water, and 
carbon dioxide by enhancing the water penetration into the 
granule. Thus, the increase PVP level also accelerates the 
dissolution time of granule effervescent. Meanwhile, the 
increase the number of carbon dioxide gas as the result of 
effervescent reaction was affects by the concentration of 
organics acids and base compounds as the reactants.  

This study showed that the fastest dissolution time was 
found in second formulation and the slowest one was first 
formulation. It may due to the level of reactant including 
sodium bicarbonate, citric acid, and tartaric acid. The ratio of 
acid and sodium bicarbonate in the first (30:30) and third 
formulation (30: 35) were higher that the second formulation 
(19: 15). In this study, the sodium bicarbonate was act as a 
limiting reactant, so when the acid compound was higher 
than or similar to base compound, the excessive acid cannot 
be reacted to the base because the base compound was less. 
However, this study showed that the first and third 
formulation had higher foam height than the second 
formulation. It may due to the higher level of sodium 
bicarbonate containing carbon dioxide in first and third 
formulation. 

 
 

LIMITATION OF THE STUDY 
 
This study has limitations. The design used in collecting 

data only measure the formulation of effervescent granule of 
the extract. This extract need to be test in vivo study. 

 
 
 
CONCLUSION 

 
Overall, it can be concluded that the third and second 

formulation fulfils a well physical properties of effervescent 
granule for Sunkist peel extract. The third formulation has the 
best physical properties with The flow rate of 5.00 (4.90-5.10) 
gram/second, dissolution time of 2.63 ± 0.10 minutes, foam 
height of 3.03 ± 0.15 cm, pH of 4.57 ± 0.15, and angle of repose 
of 21.10 (17.70-21.10) degree. 
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