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INTRODUCTION 

Indonesia is a megabiodiversity country where almost all 

of its natural resources can be utilized as traditional 

medicines. Etlingera elatior or wualae, in local name, is a 

family of Zingiberaceae which can be found in Indonesia. 

Wualae can be utilized as source food and traditional 

medicine, which almost all of part of wualae from the 

rhizome to flower can be used (Chan et al., 2011). Active 

compounds can be found in wualae are tannins, 

terpenoids, saponins, flavonoids, and carbohydrates. The 

essential oil also detected in wualae (Lachumy et al., 2010; 

Jaafar et al., 2007). 

The results from previous study showed that wualae has 

activity as immunostimulant with dose at 300 mg/kg 

BW and 400 mg/kg BW consecutively with higher dose 

gives higher effect. Phytochemical screening indicated 

that wualae contains flavonoids which potentially have 

activity as an immunomodulator (Wahyuni et al., 2017). 

An immunomodulator is a compound that can enhance 

the immune system of humans that classify into three 

groups, consisting of immunostimulatory, 

immunoregulator, and immunosuppressor. 

Immunostimulator can enhance the function and activity 

of the immune system, immunoregulator can regulate 
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 Abstract 

The previous study reported that Etlingera elatior (Wualae) has activity 
as immunostimulant with dose at 300 mg/kg BW and 400 mg/kg BW. 
Formulating natural product into effervescent granule (EG) can 
increase practicality and interest to consume traditional medicine. This 
study aims to investigate the immunostimulant activity of Wualae 
ethanolic extract in the effervescent granule. Wualae was macerated 
with ethanol then formulated into effervescent granule at dose 300 
mg/kgBW and 400 mg/kgBW. Formulations were evaluated. Animals 
were divided into four groups and treated with: group I (positive 
control); group II (negative control); group III (EG dose at 
300mg/kgBW); and group IV (EG at dose 400mg/kgBW) for seven 
days and on the eighth day, groups were infected by Staphylococcus 
aureus intraperitoneally. Immunostimulant activity was measured by 
calculating the Specific Phagocytic Activity (SPA) of macrophage. 
Data collected from the evaluation and measurement of the SPA then 
analyzed using SPSS. Results from the evaluation were considered 
good except the moisture content of effervescent granule. Results from 
SPA was found that effervescent granule at dose 300 mg/kgBW and 
at dose 400 mg/kgBW have 26.33% and 32.5% consecutively with 
significance 0.02 (p<0.05). Thus, effervescent granule has comparable 
phagocytosis activity with positive control. 
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the immune system, and immunosuppressor can 

hamper and ease the immune system if the function is 

overworked (Murphy, 2012).  

The proper formulation in processing natural products 

into the dosage form who acceptable by society can be 

expected to increase practicality and the interest to 

consume traditional medicine. Producing natural 

products into the extract and formulate them into 

effervescent granule is an option. This is because, the 

effervescent granule is easier to consume for people who 

have difficulty to have tablets or capsules and it dissolves 

entirely in water thus it will have better absorption hence 

have the onset of action faster, improved palatability, and 

have good tolerance in the stomach and intestinal. They 

are intended to be dissolved or dispersed in water before 

administration (Anwar, 2010; Patel & Siddaiah, 2018; 

British Pharmacopoeia Commission, 2009). No study has 

been reported about the immunostimulant activity of 

ethanolic extract of wualae fruit as effervescent granule, 

so this study aims to investigate the effect of the 

immunostimulant activity of ethanolic extract of wualae 

fruit as an effervescent granule. 

 

MATERIALS AND METHODS 

Wualae fruit collection 

Wualae fruit samples were collected from Kalu-kaluku 

Village of Kodeoha Sub-District, North Kolaka District, 

Southeast Sulawesi, Indonesia. Collected samples were 

sorted from their stalks then washed by running water. 

The samples then dried in under sun exposure covered 

by a black cloth. 

Wualae fruit extraction 

The dried wualae fruit samples (2.1 kg) were macerated 

with ethanol 96% (Merck®) for three times each for 24 

hours and filtered using Whatman filter papers. Their 

filtrates were concentrated under reduced pressure, and 

124.8 g ethanolic extract of wualae fruit yielded. 

Preparation of effervescent granule 

Effervescent granule was made in three formulas which 

are effervescent granule without containing wualae fruit 

ethanolic extract (Formula I), effervescent granule 

contain dose at 300 mg wualae fruit ethanolic extract 

(Formula II), and effervescent granule contain dose at 400 

mg wualae fruit ethanolic extract (Formula III). Wet 

granulation is the method chosen in this formulation. 

Effervescent granule was carried out by the dried extract 

of wualae fruit was softened and then blended with 

sodium bicarbonate (Merck®), tartaric acid (Merck®), 

citric acid (Merck®), aspartame (Merck®), PVP (Merck®), 

and added with lactose (Merck®). The powder is 

granulated by being moistened with 96% ethanol 

(Merck®) and sieved through 14-mesh sieved. After that, 

the granule dried in the oven for about three hours at 

40°C and the dry granule was sieved through 16-mesh 

sieved. Granule was stored and sealed tightly for further 

evaluation. Ingredients used in formulations are 

presented in Table I. 

Table I. Effervescent granule with wualae fruit ethanolic 

extract formulation 

Ingredients Category 
Formula 

I II III 

Wualae 

ethanolic 

extract 

Active 

ingredient 

- 300 mg 400 mg 

Sodium 

bicarbonate 

Base source 43.18% 43.18% 43.18% 

Tartaric acid Acid source 20.68% 20.68% 20.68% 

Citric acid Acid source 11.68% 11.68% 11.68% 

Aspartame Sweetener 0.5% 0.5% 0.5% 

PVP Binder 3% 3% 3% 

Lactose ad Filler 100% 100% 100% 

 

Evaluation of effervescent granule 

Organoleptic test 

The organoleptic evaluation was performed by 

observing the taste, color, and odor of granule. 

Moisture content test 

The moisture content evaluation was performed by 

weighting the wet and dried granule. 
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Dissolve time evaluation 

The dissolution time evaluation was performed by 

observing how much time is needed by the effervescent 

granule disperse in water. 

pH test 

The pH evaluation was performed by using a pH meter. 

Flow test 

The flow test was performed by measuring the flow time 

and angle of repose of granule formed. 

Animals and ethics 

Male albino mice (20-30 g) used in this study were 

obtained from the animal farm in Surabaya, Indonesia. 

Animals were acclimatized for seven days to study in 

advance. Animals were put in a new environment under 

standard environmental conditions with meet 

temperature (25 ± 1°C), humidity (55 ± 5%), and dark-

light cycle (12 : 12). All experiments involving animals in 

this study were conducted following the Animal Ethics 

Committee of Universitas Halu Oleo 

(No.248/UN29.20/PPM/2019). 

Experimental design 

After seven days of acclimatization, 30 male mice were 

divided into four groups (group I – IV) and treated orally 

for the next seven days with the following treatment: 

Group I : Positive control (Stimuno®1000) 

Group II : Negative control (Formula I) 

Group III : Treated control (Formula II) 

Group IV : Treated control (Formula III) 

On the eighth day, each animal from designated groups 

was infected by Staphylococcus aureus intraperitoneal. 

After an hour, animals were euthanized with ether 

(Merck®), and abdominal surgery was performed to 

collecting peritoneal solution and adding sterile 

phosphate-buffered saline (PBS) pH 7.8 solutions. After 

that, the solution was put in the object-glass and fixated 

using methanol (Merck®) for five minutes then colored 

by 10% Giemsa (Merck®) for 20 minutes and rinsed with 

running water. 

Measurement of phagocytic activity 

Immunostimulant activity was measured by calculating 

the Specific Phagocytic Activity (SPA) of macrophage 

under the light microscope (Olympus®) with 

magnification from 10x to 1000x. The formula of SPA = 

(active macrophages : total macrophages) x 100% 

(Marusin & Chairul, 2012). 

Statistical analysis 

Results were statistically analyzed using the Statistical 

Product and Service Solution (SPSS) Statistics 21.0. The 

data among groups was carried out using One-way 

ANOVA (statistically significant, if value sig <0.05), 

followed by post hoc Tukey (statistically significant, if 

values p <0.05). Kruskal-Wallis will be done if data were 

not normally distributed, and the data can be continued 

with Mann-Whitney.  

 

RESULTS AND DISCUSSION 

The effervescent granule is solid dosage form which is 

uncoated granule generally containing acid substances 

and carbonates or hydrogen carbonates which react 

rapidly in the presence of water to release carbon dioxide, 

and they are intended to be dissolved or dispersed in 

water before administration (British Pharmacopoeia 

Commission, 2009). Effervescent granule was chosen for 

this formulation in consideration of patients who 

experience difficulty swallowing tablets or capsules, and 

it dissolves entirely in water. Thus, it will have better 

absorption, the onset of action faster, improved 

palatability, and good stomach and intestinal tolerance 

(Patel & Siddaiah, 2018). 

Wualae fruit ethanolic extract was formulated into 

effervescent granule with dose 300 mg/kg BW and 400 

mg/kg BW respectively. The selection of dose in the 
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formulation of the effervescent granule is based on the 

previous study (Wahyuni et al., 2017). The effervescent 

granule was formulated into different dose to find the 

correlation of dose and its activity as an 

immunostimulant by its phagocytosis activity. The 

evaluations were carried out in this study are 

organoleptic, moisture content, dissolve time, pH test, 

and flow test evaluation (van Riet-Nales et al., 2016; Liu et 

al., 2019). 

Based on evaluation was performed in formulas to 

observe the taste, color, and odor. The formula II (F II) and 

III (F III) have color and odor wualae-like. This is caused 

by added wualae ethanolic extract into formulas 

compared with formula I (F I). The result of organoleptic 

evaluations presented in Table II. 

Table II. The result of organoleptic evaluation 

Formula Taste Color Odor 

I Sweet and sour White Base specific 

II Sweet and sour Light 

brown 

Typical 

Wualae  

III Sweet and sour brown Typical 

Specific 

 

Table III presented that the moisture content of granule 

at 2.05% (F I), 2.76% (F II), and 3.27% (F III) have higher 

moisture content than standard. Dissolve time of 

effervescent granule was considered reasonable because 

of the time needed to dissolve the effervescent granule in 

water under five minutes, consisting of 04:09 minutes (F 

I); 04:10 minutes (F II); and 04:27 minutes (F III). The pH 

results from the evaluation showed that effervescent 

granule meets the requirement with values between 6-7. 

Results obtained from the angle of repose (α) were shown 

in Table III, which values 21.42° (F I), 21.37° (F II), and 

21.03° (F III). 

 

 

 

Table III. The result of effervescent granule evaluation 

Evaluation 
Formula 

I II III 

Moisture Content (%) 2.05 2.76 3.27 

Dissolve time (minutes) 4:09 4:10 4:27 

pH 6.16 6.31 6.01 

flow rate 44.4 50.0 50.0 

Angle of repose (°) 21.42 21.37 21.03 

 

Moisture content has a critical role in effervescent granule 

since it affects the chemical reaction of acid and base 

source, and it affects the stability of granule (Swarbick, 

2013). The dissolving time of effervescent granule is 

needed to observing the rate of granule dissolves in 

water, and the result is considered good because result 

obtained is less than five minutes (British Pharmacopoeia 

Commission, 2009). The pH test needed for observing the 

acidity and base level of effervescent granule and the 

result of study meet the requirement (Swarbick, 2013). 

The flow test was performed with flow rate and angle of 

repose of effervescent granule. Results obtained from the 

angle of repose (α) indicate that formulations are free-

flowing granule. The flow rate was affected by particle 

size and its distribution, shape, density, and moisture 

content (Patel & Siddaiah, 2018).  

The flavonoid in ethanolic extract of wualae fruit is 

responsible for the phagocytic activity, which is 

describing its activity as immunostimulator (Wahyuni et 

al., 2017). The possible mechanism of flavonoids is 

improving cellular immune response by improving 

lymphokine proliferation effectivity (Hosseinzade et al., 

2019). Flavonoids potentially stimulate lymphokine, 

which is produced by T-cell hence stimulate 

phagocytosis responses process by activating 

macrophage (Perez-Cano & Castell, 2016). 

An activated macrophage is characterized by spreading 

macrophages and observed the formation of large 

vacuoles and modification of round shape, as shown in 

Figure 1 (Petricevich et al., 2008). Macrophage has a 

critical role in the immune response by destroying 
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bacteria, parasites, viruses and tumour cell directly. 

Moreover, macrophage can release mediators (IL6 and 

TNF-α) hence activating other immune cells (Duque & 

Descoteaux, 2014). 

 

Figure 1. Giemsa-stained thin blood (1000x magnification) of 
active macrophage (A) and inactive macrophage (B) 

 

Results presented in Table IV show that effervescent 

granule of wualae fruit ethanolic extracts enhanced 

phagocytosis activity compared with the negative 

control.  Table IV and Figure 2 showed that the dose 

depended on specific phagocytosis activity. The dose at 

400mg/kg BW had a higher effect than at the dose at 300 

mg/kg BW. Based on the analytical statistic, it was found 

that effervescent granule (EG) at dose 300 mg/kg BW 

and 400 mg/kg BW have comparable phagocytosis 

activity with Phyllanthus niruri L. (Stimuno®) extract. This 

happened due to the higher dose of flavonoid in 

ethanolic extract of wualae fruit induce phagocyte cell 

more active to phagocyte bacteria (Zalizar, 2013). 

Table IV. Specific Phagocytosis Activity 

Treatment 
Group 

SPA (%) 
Average (%) 

I II III 

Negative 
Control 

15 13 15 14.33 

Positive 
Control 

32 33 35 33.33 

EG Dose 300 
mg/kg BW 

27 25 27 26.33 

EG Dose 400 
mg/kg BW 

32.5 33 32 32.5 

 

Figure 2. Graphic of % specific phagocytosis activity of 
effervescent granules 

 
 

CONCLUSION 

Evaluations were done in this study conclude that 

effervescent granule formulated were showing good 

results except for the moisture content for all formulation. 

The effervescent granule of wualae fruit at the dose 300 

mg/kg BW and the dose 400 mg/kg BW have 

immunostimulant activity with SPA are 26.33% and 

32.5%, respectively. Further study needed for stable and 

better formulation. 
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