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Abstract 

The empirical utilization of medicinal plants by Indonesians has long been known as "jamu". Meniran (Phyllanthus niruri 

Linn) is a plant containing phyllantin and hypophyllantin which have immunostimulant activity and potential for development into 

traditional medicine. This study aims to determine the influence of the starch-lactose filler ratio in the formulation of meniran extract 

herbal powder for the development of traditional medicine capsule preparations. The research was conducted experimentally using 

four meniran herbal powder formulas with variations in the starch-lactose filler ratio: 100%:0 (M1); 73%:27% (M2); 50%:50% 

(M3); and 27%:73% (M4). Based on the physicochemical properties of the powder, the most optimum formula was selected and 

evaluated for the quality of meniran extract capsule based on the requirements of the Indonesian Food and Drug Agency, including 

organoleptic tests, flowability, loss on drying, and disintegration time. The results of this study show that variations in the starch-

lactose filler ratio affect the moisture content of meniran herbal powder. Formula M2 with a starch:lactose filler ratio of 73:27 

exhibited flowability that meets the requirements for development into traditional medicine capsules.  
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Introduction 

The use of plants as medicinal ingredients has long been known by Indonesians, especially in the form of “jamu”. 
One type of plant known for its many benefits is meniran (Phyllanthus niruri Linn), which contains saponins, flavonoids, 

polyphenols, phyllantin, hypophyllantin, and potassium salts. These compounds interact with each other to enhance their 

antioxidant activity [1]. Antioxidants play a role in maintaining the balance of reactive oxygen species levels due to 
exposure to UV radiation, psycho-emotional stress, unhealthy environments, air pollution, contaminated food, and other 

negative factors [2]. The components phyllantin and hypophyllantin in meniran have also been found to have 

immunostimulant activity [3]. 
The use of plant extracts for medicinal purposes is limited by unpleasant taste characteristics, distinctive odor, 

and poor bioavailability. Therefore, traditional medicines have been developed in capsule form to mask the bitter taste 

of herbal medicine, making it easier for consumption by the public, and improving dosing accuracy to achieve the 
desired therapeutic outcomes [4]. The powdered plant extract to be formulated into capsules needs to be mixed with 

additional materials that serve as fillers-binders, disintegrants, lubricants, and adsorbents [5]. The addition of these 

materials is known to enhance the physicochemical properties of the extract powder for formulation into final dosage 
forms. Capsule formulations are chosen because they have advantages such as masking unpleasant odor and taste, ease 

of consumption, ease of preparation, and stability during storage [6]. Farida et al [7], compared the use of lactose and 

starch as filler materials in the capsule formulations of raw materials from ginger, turmeric, and meniran herbs. The 
study results showed that both lactose and starch produced satisfactory capsule disintegration indices, flow times, 

uniformity of capsule weight, and capsule disintegration times. 
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This study aims to determine the influence of the concentration ratio of starch-lactose as filler materials on the 
powder of meniran extract jamu. This research is also beneficial for developing meniran herbal capsule formulations 

that meet the quality requirements of traditional medicine. 

 

Materials and Methods  

This study is an experimental research to observe the cause-effect relationship between the independent variable 

(starch-lactose concentration ratio) and the dependent variables (organoleptic tests, flowability, loss on drying, and 
disintegration time). The relationship between the independent variable and the dependent variable is influenced by 

controlled variables (temperature, humidity, and equipment used). 

Materials 

The tools used in this study are an analytical balance with a precision of 0.001 grams, flowability tester, moisture 

analyzer, disintegration tester, stopwatch, and manual capsule filling device with 100 holes. The active ingredient used 

in this study is meniran extract (Borobudur Extraction Center), and other additional ingredients include starch (Ubon 
Sunflower Company Limited), lactose (Glanbia, USA), magnesium stearate (FACI Asia Pacific Pte Ltd), aerosil 

(Wacker Chemicals China Co. Ltd), and size 0 hard gelatin capsule (Capsugel Indonesia). 

 
Methods  

Meniran herbal capsule formulation 
Formula optimization was determined the most optimal ratio of the combination of amylum and lactose. Each 

formula can be seen in Table 1. Materials are weighed using analytical balances. 

 
Table 1. Meniran herbal powder formula 

Formula Function M1(%) M2(%) M3(%) M4 (%) 

Meniran 

Extract 

Active 

ingredients 

60 60 60 60 

Starch Filler 37 27 18.5 10 

Lactose Filler - 10 18.5 27 

Magnesium 

stearate 

Lubricant 2 2 2 2 

Aerosil Adsorbent 1 1 1 1 

Total 100 100 100 100 

 

. The evaluation was carried out by observing the physical appearance of the powder after being exposed to the 

effect of air humidity of 40 – 50% [8], [9] for 3 days. Drying loss testing was also carried out with a moisture analyzer 
before and after meniran herbal powder was exposed to the air. Loss on drying (LOD) test is carried out using a moisture 

analyzer at a temperature of 105oC. The required LOD value for meniran herbs is ≤ 10% [10]. Capsule filling was 

carried out using a formula that has met the parameters of physical appearance and water content is re-made and then 
inserted into the capsule shell using a capsule filling tool. Formula optimization was determined using the most optimal 

ratio of the combination of amylum and lactose. The evaluation was carried out by observing the physical appearance 

of the powder after being exposed to the effect of air humidity of 40 – 50% [8], [9] for 3 days. Drying loss testing was 
also carried out with a moisture analyzer before and after meniran herbal powder was exposed to the air. 

 

Physical properties testing 
Organoleptic test was carried out with the five senses based on the physical appearance of meniran herbal powder. 

Loss on drying (LOD) was carried out using a moisture analyzer. Flowability test was carried out using a flowability 

tester. A good flow rate is >10 grams/second [11]. Disintegration time was performed using a disintegration tester. A 
good disintegration time value for traditional medicine capsules is ≤30 minutes [10]. 

 

Results and Discussion 

Meniran herbal powder formulation 

Meniran herbal powder consists of active ingredients and additives. The active ingredient used is meniran extract, 
comprising 60% of the composition. Based on Wahjuni et al.'s research in 2017 [12], it is known that 30% meniran 
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extract is capable of providing immunomodulatory effects. Therefore, the formula in this study serves as the 
development of traditional medicine from meniran extract to enhance immune function. 

As additives, lactose is used as a filler to achieve the desired capsule weight. Lactose is known for its good flow 

properties and can be formulated into granules beneficial in the capsule pre-formulation process [13]. Starch is also 
added as a filler and disintegrant at certain concentrations [14]. Economical price, support for active ingredient release, 

and inert nature are factors in the selection of filler materials [15]. 

Aerosil is used as an adsorbent to protect beneficial substances from moisture impact, enhance the homogeneity 
of material mixtures, and prevent moisture due to reactions between substances. Aerosil has small particles that result 

in a large surface area. Aerosil's small particles result in a large surface area, enhancing moisture absorption capacity. 

[16]. 
Additionally, to improve the flow properties of plant extracts, which generally do not flow well and are 

hygroscopic, magnesium stearate is added as a lubricant. Flow property characteristics can affect production efficiency, 

especially in the powder-filling process from the hopper in capsule-filling machines [13]. The meniran extract capsule 
formulation in this study uses four formulas made with variations in the combination ratio of starch-lactose, namely 

100%:0 (MI); 73%:27% (M2); 50%:50% (M3); and 27%:73% (M4). Subsequently, the herbal powder is evaluated based 

on physicochemical characteristics to determine the formulation to be encapsulated in size 0 capsules and undergo 
further quality evaluation. 

 

Physicochemical characteristic evaluation of meniran herbal powder 
The resulting M1, M2, M3, and M4 meniran herbal powders can be observed in Figure 1. The whole formula can 

be made into a homogeneous herbal powder, has a characteristic meniran odor, and appearing grayish. This shows that 

the addition of lactose as a filler does not affect the visual physical parameters of meniran herbal powder. The 
hygroscopicity of the powder is tested as a result of exposure to air humidity at room temperature. The results of 

exposure can be observed in Figure 1. The shape of M3 and M4 powders has changed to become somewhat lumpy. The 

hygroscopicity of M3 and M4 indicates the effect of lactose concentration on the formula. The higher the concentration 
of lactose used, the more hygroscopic the powder produced. This is by research by Jin et al.(2021) [9] which shows that 

the use of lactose in red ginger extract powder produces a hygroscopic powder. The most optimal addition of lactose is 

shown in the M2 formula, which is as much as 10%. In M1 and M2 the powder does not change shape after exposure . 
The ability of the M1 and M2 formulas to cope with air humidity without changing their physical appearance indicates 

a controlled hygroscopic nature. This is an important aspect in the processing, manufacturing, and packaging process of 

pharmaceutical preparations [17]. 
 

 
A                                                    B 

Figure 1. Appearance of meniran herbal powder before and after exposure to air humidity 

(A: before exposure, B: after exposure, left to right from top to bottom: M1, M2, M3, M4) 

 

The optimization results of the meniran herbal powder formula are presented in Table 2. In formula M1, without 

the addition of lactose filler, it shows the highest drying loss value compared to the other three formulas. The more 
lactose used, the lower the drying loss value. This may occur due to the high moisture content of lactose, which results 

in a high water-binding capacity [18]. The drying loss values of all four formulas before and after exposure meet the 

requirements for good powder moisture content. Based on the evaluation results of the physicochemical characteristics 
of meniran herbal powder, formula M1 and M2 are selected to be encapsulated into herbal capsules and undergo further 

quality evaluation. 
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Table 2. Physicochemical characteristic evaluation of meniran herbal powder before and after exposure to air humidity 

Parameters 
Before exposed After exposed 

M1 M2 M3 M4 M1 M2 M3 M4 

Form Powder Powder Powder Powder Powder Powder 
Slightly 

clumping 

Slightly 

clumping 

Color Grey Grey Grey Grey Grey Grey Grey Grey 

Odor 
Scent of 

meniran 

Scent of 

meniran 

Scent of 

meniran 

Scent of 

meniran 

Scent of 

meniran 

Scent of 

meniran 

Scent of 

meniran 

Scent of 

meniran 

Loss on 

Drying (%) 
7.03 5.35 4.35 3.36 8.71 7.27 6.69 5.25 

 

Quality evaluation of meniran herbal capsule 

The quality of meniran herbal capsules from the selected formula is presented in Table 3. The reproducibility of 

the formula can yield powder with an appropriate physical appearance, which is gray, homogeneous, and has a 

characteristic meniran odor. The results from each formula meet the quality requirements for traditional medicine as 
good capsule formulations with moisture content not exceeding 10% [19]. The addition of lactose results in a decrease 

in drying loss value by the moisture characteristics of lactose. 

 
Table 3. Data of Quality of meniran herbs capsules 

Parameters M1 M2 

Form Powder Powder 

Color Grey Grey 

Loss on Drying (%) 7.01 5.24 

Flow rate (g/s) 10 10 

Disintegeration time (minute) 21 20 

 

Flow properties are not affected by the addition of lactose and exhibit flow properties that meet the requirements. 
This research is consistent with the study by Syukri et al., 2018 [20], which found that adding lactose filler provides 

better flow rates compared to adding starch filler in the formulation of dew fruit extract tablets. Aerosil, besides serving 

as an adsorbent, at concentrations of 0.1 - 1.0%, can also be used as a glidant to improve flow properties by reducing 
particle friction [14]. Additionally, magnesium stearate is used in the formula at concentrations of 0.25 - 5.0%, which 

serves as a lubricant but has less effective anti-adherent and glidant effects [21]. Therefore, aerosil is combined with 

magnesium stearate to enhance their potential. 
The results of the disintegration time test on meniran herbal capsules M2 show lower values compared to M1. 

The disintegration time of both formulas meets the quality requirements for good traditional medicine capsule 

formulations, which is ≤30 minutes. Good capsule disintegration time indicates that capsule formulations can 
disintegrate quickly after ingestion, thus providing pharmacological effects promptly [22]. 
 

Conclusion 

From this research, we can infer that changes in the ratio of starch-lactose fillers influence the moisture absorption 

of meniran herbal powder. Among the two formulations studied, M2, with a ratio of starch-lactose fillers at 73:27, 
generates meniran herbal powder with satisfactory flowability, lower moisture loss during drying, and quicker 

disintegration compared to formulations lacking lactose fillers. 
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