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Abstract: Anti-inflammatory medications are necessary to treat excessive inflammation reactions due to injury, 

infection, or irritation. The emergence of several adverse effects of synthetic anti-inflammatory drugs has 

prompted the continued use of anti-inflammatory agents derived from natural products with low side effects and 

a high therapeutic effect. While it is well established that the seeds of the Makassar fruit (Brucea javanica (L.) 

Merr.)  have anti-inflammatory activity, the optimal concentration of Makasar fruit seed extract for anti-

inflammatory activity is unknown. This study aims to determine the optimal Makassar fruit seed extract 

concentration in vitro anti-inflammatory. The seeds of the Makasar fruit were extracted using the sonication 

method (3 x 35 minutes) in 96% ethanol and then concentrated using a rotary evaporator. The secondary 

metabolites of Makasar fruit seed extract were then identified in the test tubes, and the anti-inflammatory activity 

was determined using the protein denaturation inhibition method. The results indicated that the extract produced 

had a yield of 10.03%. The Makassar fruit seed extract contains secondary metabolites of phenolics, flavonoids, 

and terpenoids. Makasar fruit seed extract exhibited the optimum anti-inflammatory activity at a concentration of 

1%, with a 55.47% inhibition of protein denaturation. 
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INTRODUCTION 

Inflammation is the body tissue's natural 

response to injury, infection, or irritation caused by 

physical trauma, toxic chemicals, or microbes [1]. 

However, if the inflammatory response is excessive, 

anti-inflammatory drugs are required to maintain a 

safe level of inflammation. Most of the anti-

inflammatory drugs on the market are synthetic 

chemicals. These chemicals cause adverse skin 

reactions such as rashes and itching on all skin types. 

Therefore, we need anti-inflammatory medicines 

derived from natural ingredients with low side effects 

and high therapeutic effects [2].  

One of the natural medicinal ingredients used 

as an anti-inflammatory is the Makassar plant. 

Makassar plant (Brucea javanica (L.) Merr.) is a 

perennial erect shrub that grows wild in Indonesia. 

The fruit of this plant is frequently used in traditional 

medicine to prevent dysentery, diarrhea, and malaria 

and has been shown to have a hypoglycemic effect in 

rats treated with alloxan [3,4]. According to previous 

research, the ethanol-water extract of the Makasar 

plant has been shown to reduce swelling in rats 

induced by croton oil, indicating that this plant 

possesses anti-inflammatory activity [5]. The ethyl 

acetate fraction of Makasar seeds in vitro and in vivo 

can inhibit the production of inflammatory mediators 

such as NO, PGE2, TNF-α, IL-1β, and IL-6 and 

promote the production of anti-inflammatory 

cytokines, specifically IL-10 [6]. The makasar fruit 

seed oil has anti-inflammatory properties, as 

evidenced by the lengthening of the colon and 

inhibition of NF-kB signal transduction in rats 

induced with Dextran Sulfate Sodium (DSS) [7]. 

Amini et al. (2020) reported that a cream 

containing a 96% ethanol extract of Makasar fruit 

seeds might protect against skin inflammation in 

mice [8]. 

Based on these numerous references, 

Makassar fruit seeds can be developed as an anti-

inflammatory agent. However, the optimal 

concentration of Makasar fruit seed extract as an 

anti-inflammatory agent has not been reported. 

Thus, an in vitro study was conducted to determine 

the optimal concentration of Makasar fruit seed 

extract (Brucea javanica (L.) Merr.) as an anti-

inflammatory agent. The anti-inflammatory test 

method used in this study was the protein 

denaturation inhibition method with Bovine 

Serum Albumin (BSA). One of the causes of 

inflammation is protein denaturation. Thus, it is 

necessary to identify an active compound with a 

specific concentration that can act as an inhibitor 

of protein denaturation and thus aid in the 

development of anti-inflammatory drugs. 

 

RESEARCH METHOD 

Materials 

Makasar fruit (Brucea javanica (L.) 

Merr.), ethanol 96%, FeCl3, concentrated HCl, Mg 

powder, chloroform, acetic anhydride, 

concentrated H2SO4, bovine serum albumin 

(BSA), tris base, glacial acetic acid, NaCl, 

diclofenac sodium, aquadest. 
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Sample Collection and Processing 

Samples of dark purple-black-colored 

Makasar fruit were collected from the Sesaot area, 

West Lombok Regency, West Nusa Tenggara. Sample 

identification was carried out at the Advanced Biology 

Laboratory, Faculty of Mathematics and Natural 

Sciences, the University of Mataram with letter 

number 08/UN18.7/LBL/2021. The sample is then 

separated from the peel and dried. Makasar fruit seeds 

are then ground into Simplicia powder. 

 

Preparation of Extract  

A total of 100 g of Makasar fruit seed powder 

was extracted using the sonication method (3x35 

minutes; room T) with ethanol 96%. The ratio of 

Makasar fruit seed powder: ethanol 96% was 2:5. 

Subsequently, filtration was used to obtain the extract, 

then concentrated using a rotary evaporator set to 40oC 

[9].  

 

Phytochemical Screening 

Phytochemical screening was carried out 

qualitatively in a test tube. Phenolic test by dripping 

FeCl3. Flavonoid test by adding concentrated HCl and 

Mg powder. Terpenoid test by adding chloroform, 

acetic anhydride, and concentrated H2SO4. 

 

In vitro Anti-inflammatory Activity Test 

The in vitro anti-inflammatory activity test 

refers to Farida et al (2018) study with modifications 

[10]. 

 

Preparation of Reagent  

a. Preparation of Tris Buffer Saline (TBS)  

4.35 g of NaCl was dissolved in 200 mL of 

aquadest. Then, 605 mg of Tris Base was added to 

the NaCl solution, and then water was added until 

the volume reached 400 mL. The pH of the solution 

was adjusted by adding glacial acetic acid to pH 6.2-

6.5 (pathological pH). Subsequently, aquadest was 

added until the volume reached 500 mL. 

b. Preparation of 0.2% Bovine Serum Albumin (BSA) 

in TBS 

0.2 g of Bovine Serum Albumin (BSA) was 

dissolved in a TBS solution to a volume of 100 mL. 

 

Preparation of Makasar Fruit Seed Extract 

Solution 

2.5 g of extract was dissolved in a 50 mL 

volumetric flask, and aquadest was added up to the 

limit mark to obtain a mother liquor with a 

concentration of 5%. Then, the dilution was carried 

out to provide various concentrations. 

 

Preparation of Diclofenac Sodium Solution as 

Positive Control 

0.5 g of diclofenac sodium was dissolved in 

a 50 mL volumetric flask, and aquadest was added to 

the mark. The mother liquor was obtained with a 

concentration of 1%. Furthermore, dilution was 

carried out to provide various concentrations. 

 

Preparation of Test Solution 

As much as 500 µL of the test solution 

(extract, sodium diclofenac as a positive control, 

and aquadest as a negative control) was pipetted. 

Then, BSA solution 0.2% was added to a volume 

of 5 mL. This process was repeated for each 

concentration variation. 

 

In vitro Anti-Inflammatory Activity Test 

Each solution added to BSA was 

incubated for 30 minutes at a temperature of 

±25oC. It heated for 5 minutes at a temperature of 

± 72oC with a water bath. Then, the mixture was 

cooled off for 25 minutes at room temperature, and 

the absorbance was measured using a UV-Visible 

spectrophotometer at a wavelength of 660 nm. The 

calculation of the percentage of protein 

denaturation inhibition follows the formula below: 

 

 % 𝑖𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =
𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑏𝑠 −𝑡𝑒𝑠𝑡 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑎𝑏𝑠 

𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑎𝑏𝑠
𝑥 100% 

 

Note: 

Control abs = negative control absorbance 

 

Anti-inflammatory activity was indicated by the 

value of % inhibition > 20%. 

 

RESULTS AND DISCUSSION 

Makasar fruit seed ethanol extract 

The extraction process of Makasar fruit 

seeds used ethanol 96% because ethanol is a polar-

semi-polar solvent capable of extracting secondary 

metabolites, specifically phenolic, flavonoid, and 

terpenoid compounds that match the target 

combinations in this study [11]. The sonication 

extraction method was chosen because this 

method uses ultrasonic waves, which will 

propagate in water and break down plant cell 

walls, allowing the desired compound to escape 

and dissolve in the solvent more easily [12]. Reyes 

et al. (2013) reported that extraction by sonication 

method yielded more phenolic compounds than 

maceration [13]. Makassar fruit seed extract was 

yielded by 10.03% in this study. The yield of the 

section obtained using the maceration method was 

7.4% greater than in the previous study [8]. 

 

Phytochemical Screening 

Phytochemical screening is a technique 

for determining the presence of secondary 

metabolites in extracts with potency as an anti-

inflammatory agent. The phytochemical analysis 

revealed that the ethanol extract of Makasar fruit 

seeds contained phenolic, flavonoid, and terpenoid 

compounds (Table 1). 
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Table 1. Results of phytochemical screening of 

Makasar fruit seeds ethanol extract 

 

Compound Result Note 

Phenolic + 

A positive result is 

indicated by a change in the 

color of the green solution. 

Flavonoid + 

A positive result is 

indicated by a change in the 

color of the orange solution. 

Terpenoid + 

A positive result is 

indicated by forming a 

purple ring in the solution. 

 

The presence of phenolics, flavonoids, and 

terpenoids in the Makassar fruit seed extract is 

consistent with phytochemical screening from 

previous findings. It indicated that the ethanol extract 

of Makassar fruit seeds contained phenolics, 

flavonoids, triterpenoids, alkaloids, and tannins 

[6,12,13]. 

 

In vitro Anti-inflammatory Activity  

The anti-inflammatory activity of various 

concentrations of ethanol extract from Makasar fruit 

seeds was determined in vitro and compared to that of 

positive control (diclofenac sodium) and negative 

control (aquadest). The anti-inflammatory activity 

was determined using the Bovine Serum Albumin 

(BSA) protein denaturation inhibition method. The 

principle behind this method is that when BSA is 

heated, it undergoes denaturation (changes in protein 

structure and loss of function). It is a marker of protein 

damage that the body interprets as a foreign object 

(antigen), thus attempting to combat via an 

inflammatory mechanism [14,8]. To be considered 

anti-inflammatory, a substance must inhibit protein 

denaturation by more than 20% inhibition percentage. 

 

Table 2. The results of the anti-inflammatory activity 

test of positive control (diclofenac sodium) compared 

to negative control 

 

Concentration (%) Absorbance % Inhibition 

Negative control 0.5973  

0.1 0.1197 79.96 

0.25 0.0585 90.20 

0.5 0.0514 92.39 

0.75 0.0491 91.78 

1 0.0477 92.01 

 

 

 

 

 

 

Table 3. The results of the anti-inflammatory 

activity test of Makasar fruit seed extract 

compared to negative control 

 

Concentration (%) Absorbance % Inhibition 

Negative control 0.5973  

0.1 0.4618 22.685 

0.25 0.4444 25.598 

0.5 0.3054 48.87 

0.75 0.2993 49.89 

1 0.1979 55.47 

2 0.2761 53.77 

3 0.4048 32.23 

4 0.4709 21.16 

5 1.4252 -138.60 

 

Based on the data on the anti-inflammatory 

activity of the Makasar fruit seed extract in Table 

3, the percentage of inhibition increased with the 

rise of concentration. The optimal inhibition 

percentage was 55.47% at a 1% extract 

concentration. The inhibition rate decreased as the 

extract concentration increased above 1%, with the 

lowest percentage of inhibition occurring at 5%, 

namely -138.60 percent. Compared to the control 

percentage inhibition values in Table 2, 

Diclofenac sodium at a concentration of 0.1% 

inhibited protein denaturation by 79.96%. The 

highest percentage of inhibition was 92.01% for 

diclofenac sodium positive control at a 

concentration of 1%. At a concentration of 0.1 

percent, Makasar fruit seed extract inhibited 

protein denaturation but at a lower percentage of 

inhibition, 22.685%. It demonstrates that the 

Makasar fruit seed extract has a more negligible 

inhibitory effect on protein denaturation than the 

positive control. 

Makasar fruit seed extract exhibits anti-

inflammatory activity due to a greater than 20% 

inhibition of protein denaturation. As determined 

by phytochemical screening, the ethanol extract of 

Makasar fruit seeds contained secondary 

metabolites such as phenolics, flavonoids, and 

terpenoids. These compounds act as anti-

inflammatory agents in the following mechanism: 

a. Phenolic compounds act similarly to NSAIDs 

(Non-steroidal Anti-Inflammatory Drugs), 

inhibiting inflammatory mediators. 

Additionally, phenolic compounds can inhibit 

the cyclooxygenase enzyme and the NF-kB 

signaling pathway [17].  

b. Flavonoid compounds are reported to act by 

blocking the enzymes cyclooxygenase and 

lipoxygenase. Thereby inhibiting the 

synthesis of inflammatory mediators such as 

prostaglandins, leukotrienes, histamine, 

bradykinin, and thromboxane [18].  
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c. Terpenoid compounds have been shown to inhibit 

cyclooxygenase enzymes, protein denaturation, 

and cytokine release [19]. The anti-inflammatory 

activity of the Makasar fruit seed extract is 

thought to be due to interactions or bonds 

between secondary metabolite molecules found 

in the extract and those found in Bovine Serum 

Albumin (BSA), thereby inhibiting protein 

denaturation. 

 

Numerous extracts and fruit juices have been 

shown to have anti-inflammatory activity via the 

protein denaturation inhibition method. According to 

Farida et al. (2018), Curcuma nanoparticles had higher 

anti-inflammatory activity than Curcuma rhizome 

extract, with an IC50 nanoparticle value of 398.02 ppm 

[10]. Aditya et al. (2015) demonstrated that 

mangosteen juice has anti-inflammatory activity with 

an IC50 of 16.91% [20]. The relationship between the 

concentration of Makasar fruit seeds and the percent 

inhibition of protein denaturation is depicted in Figure 

1. The graph indicates that the Makassar fruit seed 

extract has an IC50 value of 0.76%. Compared to 

previous studies, the Makassar fruit seed extract 

exhibited more significant anti-inflammatory activity 

than mangosteen fruit juice but less than Curcuma 

nanoparticles. 

 

Figure 1. Relationship Graph Between Makasar 

Fruit Seed Extract Concentration and % Inhibition 

 

The previous study described that the process of 

protein denaturation, applied in this study, was caused 

by heat. When the temperature rises, the kinetic 

energy of the molecules increases, causing them to 

vibrate at such a high rate that they are destroyed. 

Denaturation reduces the liquid's solubility, causing it 

to settle and cloud the solution. Protein denaturation is 

a frequent occurrence in the body because of the 

formation of free radicals, which stimulate the 

appearance of inflammatory mediators and the 

emergence of inflammatory mechanisms [21,22]. 

 

CONCLUSION  

Makasar [Brucea javanica (L.) Merr.] 

seed extract was the most effective anti-

inflammatory agent in vitro at a concentration of 

1% with a percentage of inhibition of 55.47%. 
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