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Suji leaf (Pleomele angustifolia N.E. Brown) has long been used as an 

ingredient for traditional medicines. This study seeks to evaluate the anti-

inflammatory activity of suji leaf extract in terms of its ability to reduce oedema 

in the hind paws of rats. Six groups were treated: negative control, positive 

control given diclofenac sodium as anti-inflammatory medication, two groups 

of suji leaf extract powder (SEP) with doses of 300 and 800 mg/kg, acetone 

extract of suji leaf (AES), and a group of acetone extract of SEP (EA-SEP) at a 

dose of 500 mg/kg with oral administration. Injections of 1% carrageenan 

suspension into the right hind paw of rats induced inflammation. The results 

demonstrated that SEP administered at a dose of 800 mg/kg has an 

inflammatory capacity (80.56%), AES (56.94%), and AE-SEP (75.7%). 

Chlorophyll, total phenol, and antioxidant capacity in SEP (9.0809 mg /g 

sample; 3.7354 mg GAE/g sample; 3.04 mg AAE/g sample), AES (4.6471 mg 

/g sample; 0.9994 mg GAE/g sample; 3.26 mg AAE/g sample), and AE-SEP 

(6.4912 mg /g sample; 2.1703 mg GAE/g sample; 2.55 mg AAE/g sample). 

According to qualitative test results, Suji extract contains bioactive compounds 

of the flavonoid group, saponins, steroids, and triterpenoids. It is believed that 

phenolic compounds function as anti-inflammatory agents. 
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1. INTRODUCTION  

1.1. Research Background  

Inflammation is a response to the body's protective 

mechanism. Inflammation is a local reaction to damage to body 

cells and tissues caused by various factors such as infection, 

chemical, thermal, and mechanical. Tissue inflammation is 

characterised by fever, heat, redness, swelling, and pain [1]. The 

continuing process is followed by changes in tissue structure that 

can cause loss of function. A commonly used anti-

inflammatory drug is a non-steroidal anti-inflammatory (AINS). 

However, using AINS has side effects that can cause damage to 

the digestive process [2]. 

The use of productive plants as an anti-

inflammatory has been widely used as an alternative treatment 

with relatively smaller side effects. Traditional plants with 

bioactive components and antioxidant content show potential as 

anti-inflammatory agents, such as piper beetle leaf [3], Mimusops 

elengi L leaf [4] and Andrographis paniculata leaf [5]. Research 

on several plants says that the bioactive components of the 

phenolic group [6], antioxidants [7,8], act as anti-inflammatories. 

One of the green plants that is an indigenous plant as a source 

of antioxidants with a fairly high chlorophyll content and widely 

used by the community is suji leaves. Suji leaves (Pleomele 

angustifolia N.E. Brown) have long been used in traditional 

medicine. Suji leaves have a high content of chlorophyll and 

antioxidant activity [9]. Chlorophyll from green leaves is 

reported to have anti-inflammatory activity [10]. Various studies 

have also shown that chlorophyll derivatives have the ability to 
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act as antioxidants, have antimutagen activity, perform 

xenobiotic detoxification, and induce apoptosis in cancer cells 

[11]. 

1.2.  Literature Review 

Inflammation is a local reaction to cell and tissue damage caused 

by various factors such as infection, chemical, thermal, and 

mechanical. Inflammation is a body's protective response 

involving immune cells, blood vessels, and various molecular 

mediators that work by eliminating the causes of cell damage and 

repairing body tissues [12]. Inflammation is a pathological 

condition that underlies various diseases. Inflammation plays a 

role in various health conditions, including various degenerative 

diseases such as cancer, diabetes, Alzheimer's, arthritis and heart 

disease. There are indications that cancer begins with chronic 

inflammation. Chronic inflammation caused by a continuous 

inflammatory response and tissue destruction is associated with 

increased disease risk. Chronic inflammation occurs due to 

pathological conditions caused by tissue damage and a 

continuous or long-term inflammatory response. In general, 

treating inflammation and pain uses a non-steroidal anti-

inflammatory drug (NSAID), which effectively controls pain as a 

treatment for pain, inflammation, rheumatoid arthritis and 

osteoarthritis. However, NSAIDs have side effects that can cause 

damage to the digestive process, so it is necessary to explore 

natural ingredients. 

Consuming vegetables and fruits containing bioactive 

components can help reduce disease risk. The utilization of 

natural materials has contributed to the development of modern 

medicine. Phytochemicals acting as anti-inflammatory agents 

continue to be developed in food, pharmaceutical and 

nutraceutical products to reduce the risk of diseases that protect 

health [13]. A diet that contains nutrients and bioactive chemical 

compounds can help modulate immunomodulators in the 

inflammatory process. Epidemiological studies demonstrate that 

dietary patterns significantly impact immunological and 

inflammatory processes [14]. Bioactive compounds or 

phytochemicals have the potential to effectively prevent and treat 

disease risks through interrelated biological processes and 

mechanisms. The mechanism of bioactive components as anti-

inflammatories can be through various ways, such as by having 

antioxidant activity, scavenging free radicals, modulating cellular 

activities related to inflammation and modulating the activity of 

pro-inflammatory enzymes.  

Prevention and repair of damage caused by free radicals can 

be neutralized by antioxidants. Superoxide dismutases (SODs) 

enzymes convert superoxide radicals to hydrogen peroxide and 

molecular oxygen, while catalase and peroxidase convert 

hydrogen peroxide to water products. The toxic superoxide 

radicals and hydrogen peroxide are converted to harmless 

aqueous products. SODs enzyme grouping is divided into three 

types, namely manganese superoxide dismutase (MnSOD), 

which is present in mitochondria; Cu and Zn superoxide 

dismutase (CuZnSOD), which is found in the cytoplasm and 

nucleus. Then extracellular SOD (ECSOD) which is expressed in 

several tissues [15]. Other antioxidant enzymes, such as catalase, 

can be found in peroxisomes and cytoplasm, while Glutathione 

peroxidase (GPx) is found mainly in mitochondria and nuclei.  

Dietary components, as well as phytochemicals, can 

modulate the inflammatory process. The bioactive components 

modulate various chemical mediators during the inflammatory 

process. This modulation controls the inflammatory process, 

which can inhibit and reduce the risk of disease that occurs as a 

result. Bioactive compounds can modulate at various points of the 

inflammatory process. Dysregulation of inflammatory 

mechanisms can lead to chronic disease. Arachidonic acid 

metabolites are mediators of inflammation. Arachidonic acid 

metabolism takes two different pathways, producing many 

prostaglandins and thromboxane, namely the cyclooxygenase 

(COX) pathway, and producing leukotrienes, namely the 

lipooxygenase (LOX) pathway. Prostaglandins play a role in 

creating an inflammatory response. Prostaglandin biosynthesis is 

significantly increased in inflamed tissues and contributes to the 

hallmarks of acute inflammation [16]. Other mediators of 

inflammation, such as reactive oxygen species, hydrolytic 

enzymes, cytokines (TNF-α, IL-1, IL-6) IFN-γ, and other growth 

factors trigger chronic disease. The inflammatory response is 

initiated due to damage caused by viruses, chemicals, and reactive 

oxygen/nitrogen species, which then increase the synthesis and 

secretion of proinflammatory cytokines such as tumour necrosis 

factor-α (TNF-α), interleukin (IL)-1β, IL-6, IL -12, and IFN-γ in 

macrophages [17] 

The explosion of natural ingredients has long been carried out 

as a prevention against various diseases. Bioactive compounds 

found in plants are secondary metabolites with pharmacological 

(specific doses) and toxicological (high doses) effects for humans 

and animals [18]. Consumption of fruits and vegetables is 

significant for the health of the body. Besides fulfilling nutritional 

intake, such as containing vitamins and minerals needed by the 

body, fruit and vegetable consumption is also associated with a 

reduced risk of cardiovascular disease, stroke, mouth cancer, 

pharynx, oesophagus, lung, stomach, and colon. This is 

associated with the bioactive components or phytochemicals 

contained in these materials. Plants with high polyphenol content 

are reported to have physiological benefits as a health protector. 

Regularly consuming plants containing polyphenolic compounds 

is associated with a decrease in several chronic diseases, such as 

cancer, cardiovascular disease, and neurodegenerative disorders 

[19]. Bioactive compounds of the phenolic group, which are 

secondary metabolites from plants in abundant quantities, have 

high antioxidant activity and play a role in preventing oxidative 

stress and cancer in vitro and in vivo research studies with 

experimental models using test animals and interventions in 

humans [20]. Another phytochemical compound that is reported 

to have health effects is chlorophyll. Chlorophyll, a green dye 

found in natural ingredients in fruits and green vegetables, has 

many known benefits, especially for health. Studies show that 

chlorophyll and its degradation products act as widely available 

anti-inflammatory agents and provide opportunities for 

developing phytomedicine or conventional medicine to treat 

inflammation and related diseases [21].  

Chlorophyll is a natural dye that is widely found in nature. 

Natural chlorophyll can reduce the cytotoxicity of heme 

compounds that trigger colon cancer in rats. However, 

chlorophyllin (derivatives) of chlorophyll, which no longer has a 

phytyl group, does not show this ability [22]. Chlorophyll a and 

pheophytin a (chlorophyll a, which has lost the magnesium 

group) from green leaves have anti-inflammatory activity in 

swelling experiments caused by carrageenan induction in mice 

and formalin induction in rat feet. Chlorophyll a can inhibit TNF-

α gene expression but does not affect the expression of nitric acid 
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synthase and cyclooxygenase-2 [23]. A chlorophyll derivative, 

chlorophyllin has antitumor activity [24].   

1.3.  Research Objective  

This study aimed to determine the anti-inflammatory activity of 

suji leaf extract (Pleomela angustifolia N.E. Brown) by 

measuring rat hind paw oedema induced with carrageenan. 

2. MATERIALS AND METHODS  

2.1. Material and Tools 

There are 3 types of samples used, namely Suji leaf Extract 

Powder (SEP), Acetone Extract of Suji leaf (AES) and Acetone 

Extract of SEP (EA-SEP). The suji leaf extract solution is made 

by cleaning the suji, then cut into pieces and crushed with 0.5% 

NaHCO3 solution (1:10, w/v) [25]; after filtering 

and centrifuging the supernatant is dried with a freeze dryer so 

that SEP (suji leaf extract powder) is obtained. Acetone Extract 

of Suji leaf (AES)  is prepared by crushing suji leaves using 85% 

acetone solvent (1: 2.5 b / v). After filtering, the acetone solvent 

is removed using a rotavapor at a temperature of 45+50C for 90 

minutes, and then nitrogen gas is exhaled so that an AES viscous 

liquid is obtained. EA-SEP is obtained by extracting SEP using 

100% acetone solvent, concentrating it using a rotavapor and 

exhaling nitrogen gas to get EA-SEP viscous liquid. Analysis for 

chemical and biological activity included analysis of the presence 

of phytochemical compounds (alkaloids, flavonoids, tannins, 

saponins, steroids, triterpenoids, and hydroquinones), analysis of 

total chlorophyll, total phenols, antioxidant activity, and testing 

of the anti-inflammatory properties of suji leaf extract in vivo. 

The tools used in this research include blenders, water baths, 

centrifuges, freeze dryers, refrigerators, rotary evaporators, 

spectrophotometers, analytical scales, vortexes, micro pipers, 

mortars, syringes, plethysmometers, and other glass equipment. 

2.2. Design Experiment and Analysis 

2.2.1. Total Chlorophyll Analysis 

Determination of chlorophyll levels using spectrophotometric 

method [14].  0.5 grams of sample and 20 ml of 80% 

acetone vortexed and filtered were added. The extract was taken 

1 ml, mixed with 9 ml of 80% acetone, and then left for one night 

in the refrigerator. It is then centrifuged at 3000 rpm for 10 

minutes.  Direct measurements of supernatant absorbance at 645 

and 663 nm wavelengths were performed to analyze total 

chlorophyll levels. Calculation of total chlorophyll 

levels using the formula 

Total chlorophyll (mg/L) = 20.2 (Abs 645 nm ) + , (,(Abs 663 nm) 

2.2.2. Total Phenol Analysis 

Analysis of total phenol content using Folin-Ciocalteu reagent 

and gallic acid as standard15. The test procedure was carried out 

by weighing samples as much as 0.5 mg of material and extracted 

with 95% ethanol (1:10, w/v) vortexed and filtered, then mixed 

with 5 ml of Folin-Ciocalteu reagent (1:10, v/v) then added 4 ml 

of Na 2 CO3 vortexed and incubated for 15 minutes at a 

temperature of 45oC. As a standard used gallic acid. Total phenol 

was analyzed by measuring the absorbance of the sample at a 

wavelength of 765 nm using a spectrophotometer. The total 

phenol content is expressed as Gallic Acid Equivalent (GAE) 

mg/g of the sample. 

2.2.3. Antioxidant Capacity Testing 

Antioxidant capacity testing using DPPH16 free radicals. Extract 

samples of 50mg/ml concentration in equates, then dilute up to 10 

times.  1 ml of diluted sample is added, 1 ml of 500 μM DPPH, 

and 1 ml of ethanol. The homogenized solution was then kept in 

a dark room for 20 minutes, and its absorbance was measured at 

517 nm. Blank solutions are used aquades instead of sample 

solutions. Ascorbic acid is used as standard. The fading of the 

color of the reaction mixture indicates the more neutralised DPPH 

radicals. The antioxidant content of the ingredient is expressed 

in Ascorbic Acid Equivalent (AAE) mg/g . Results of antioxidant 

capacity with the formula : 

 

Antioxidant capacity = [1-Abs sample/Abs blank] x 100. 

2.2.4. In Vivo Anti-Inflammatory Testing 

Testing anti-inflammatory activity in vivo with the rat hind paw 

edema method, which measures the volume of swelling in 

the legs of experimental rats17. Experimental animals used male 

white rats of the Sprague Dawley strain, healthy, 2 months old, 

weighing 150-250 grams. Rats were first adapted for 7 days 

before being treated. White rats were given standard rations and 

drinking water ad libitum during the adaptation period. The test 

animals were divided into 6 groups of 5 mice. The negative 

control group was given a 0.5% Na-CMC solution; the positive 

control group was given diclofenac sodium 2.25 mg/kg body 

weight. The test group consists of 4 groups. The sample 

solution of the Suji Extract Powder (SEP) test group was given at 

doses of 3 00 mg /kg and 800 mg /kg. The sample test group of 

Suji Acetone Extract (AES) and Suji Extract Powder Acetone 

Extract (EA-SEP) was given a 500 mg/kg dose. 

Testing of anti-inflammatory activity is based on the large 

inflammation volume the test solution can inhibit. The test was 

carried out using rats that had been satisfied overnight were 

marked with a dip limit on their feet, then a test or control 

solution was given through a single strangulation and then 

injected 0.1ml of carrageenan 1% w/v. and measured the initial 

volume of the rat's legs (V0) using a pletismometer. Volume 

measurement is done by means of rat feet inserted until the mark 

into the pletismometer device. The magnitude of edema volume 

can be measured from the increase in mercury volume based on 

the law of capillarity. Measurements are taken every 30 minutes 

for 5 hours, starting from the 0th minute. The edema volume 

measurement data was then used to calculate the Percent Increase 

in Edema Volume (% KVE), Area Under Curve (AUC) value, 

and Percent Anti-inflammatory Inhibition (% IP). The calculation 

of Percent Increase in Edema is calculated according to the 

following formula: 

 

% 𝑲𝑽𝑬 =
𝑽𝒕 − 𝑽𝟎

𝑽𝟎

𝒙 𝟏𝟎𝟎% 

 

Information: 

%KVE : Percent Increase in Volume of Edema 

Vt : Volume rat's foot after carrageenan injection in the t-minute 

V0 : The initial volume of rat legs shortly after carrageenan 

injection 
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The Under Curve Area (AUC) is calculated based on the area 

under the curve between t=0 and t=300 minutes (AUC 0-300) 

with the x-axis as time (t) and the y-axis as % KVE. The amount 

of anti-inflammatory activity is expressed by the Percent Anti 

Inflammatory Inhibition (% IP), which is calculated based on the 

following formula:  

% 𝑰𝑷 =
𝑨𝑼𝑪𝒌 − 𝑨𝑼𝑪𝒑

𝑨𝑼𝑪𝒌
𝒙 𝟏𝟎𝟎% 

Information: 

% IP: Percent Anti-inflammatory Inhibitor 

AUCk: Area Under Curve (AUC) of the average negative control 

group 

AUCp: Area Under Curve (AUC) of the treatment group average 

 

Data were analyzed using variance analysis (ANOVA). If the 

real difference is significant, proceed with the Smallest Real 

Difference Test (BNT) at the significant level of 95% (α = 

0.05). Data is processed using SPSS 22.0 software. Pearson's 

analysis examined the correlation between anti-inflammatory 

activity and total chlorophyll, phenols and antioxidants. 

3. RESULT AND DISCUSSION 

3.1. Qualitative analysis of phytochemical compounds 

A qualitative analysis of phytochemical compounds was 

conducted to determine the presence of bioactive compounds in 

suji leaf extract. The qualitative test results of suji leaf extract in 

each treatment are presented in Table 1. 

 

 

Table 1. Phytochemical Test Results 

Bioactive compounds 
Sample 

SEP AES AE-SEP 

Flavonoids ++ + + 

Tannin - - - 

Saponin ++ + + 

Hydroquinone - - - 

Steroids + + + 

Triterpenoids + + + 

Alkaloids - - - 

Information : 
- : negative result; + : exists in low levels; ++ : exists in quite high levels 

         SEP: Suji leaf extract powder; AES: Acetone Extract of Suji leaf; and AE-SEP: Acetone Extract 

of SEP 

3.2. Chlorophyll contents, total phenolic contents, and 

antioxidant activities 

Differences in the content of bioactive compound components in 

an extract solution affect the compound's biological and chemical 

activity content. Physical and chemical activity testing of samples 

was carried out by analysing total chlorophyll content, total 

phenol, and antioxidant capacity. SEP samples have higher total 

chlorophyll and total phenol contents than AES and EA-SEP 

samples, as shown in Table 2. 

 

Table 2.  Chlorophyll contents, total phenolic contents, and antioxidant activities 

Sample  

 
Chlorophyll contents 

(mg klorofil/g sampel) 

Total phenolic 

contents 

(mg GAE/g sampel) 

Antioxidant activities 

(mg AAE/g sampel) 

SEP  9.0809+0.06 3.7354+0.05 3.0434+0.87 

AES  4.6471+0.17 0.9994+0.02 3.2568+0.97 

EA-SEP  6.4912+0.04 2.1703+0.08 2.5500+0.65 

Note: SEP (suji leaf extract powder), AES (acetone extract of suji leaf), and EA-SEP( acetone extract of SEP)  

 

3.3. Anti-Inflammatory Activity of Suji Leaf Extract 

In Vivo 

The acute inflammation model used was to screen anti-

inflammatory compounds using carrageenan-induced rat paw 

edema. The percentage increase in edema volume in each 

treatment is shown in Figure 1. The percentage increase in edema 

volume in the negative control group showed the most significant 

level of edema, while the positive control group showed the 

lowest level of edema. The four suji extract test solution samples 

showed the ability to suppress edema volume, which was quite 

large compared to the negative control group. It was seen from 

the beginning of the first 30 minutes of observation until the end 

of the observation that the increase in edema volume in each test 

solution was lower than in the negative control.  

The AUC (Area Under Curve) value was then calculated from 

the data on the increase in edema volume. AUC value to see the 

percentage of anti-inflammatory activity of each treatment group. 

Table 3 contains information on the AUC values in the SEP, AES, 

EA-SEP, negative control, positive control, and SEP groups.  

The results of the analysis indicate a significant difference in 

anti-inflammatory efficacy between the positive control group 

and each test solution (SEP, AES, and EA-SEP) used (p < 0.05). 

Specifically, SEP at 300 mg/kg exhibited anti-inflammatory 

potency that differed significantly from SEP at 800 mg/kg but not 

significantly from the EA-SEP test solution at a dose of 500 
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mg/kg BW. The SEP, AES, and EA-SEP test solutions 

demonstrate anti-inflammatory properties. 

Pearson correlation [31] coefficients were calculated to 

estimate the bioactive components acting as anti-inflammatory 

agents, as shown in Table 4. The correlation levels between anti-

inflammatory activity and total chlorophyll and total phenol were 

0.529 (moderately strong) and 0.629 (strong), respectively. These 

values indicate a proportional relationship, suggesting that higher 

levels of total chlorophyll and total phenol correspond to 

increased anti-inflammatory activity. 

The content of phytochemical components is related to its 

anti-inflammatory ability. Flavonoid and saponin compounds are 

present at high levels in SEP. Flavonoids have been reported to 

play a role in anti-inflammatory activity through antioxidants, 

modulating gene expression (cytokines, adhesion molecules), and 

enzyme activity [32]. The bioactive saponin compound also has 

pharmacological activity as an anti-inflammatory using the 

method of testing inflammation through carrageenan induction in 

experimental mice [33-34]. Steroids have also been reported as 

effective as anti-inflammatories through modern clinical and 

preclinical studies [35]. Steroids and triterpenoids show anti-

inflammatory activity by inhibiting nitric oxide (NO) production 

[36]. Chlorophyll is sensitive to light, heat, oxygen, and acid 

degradation [11]. Suji extract in liquid form is limited because it 

is less stable. 

 

 
Figure 1. Percentage Increase in Edema Volume in Each Treatment Group 

 

Table 3. Anti-inflammatory Inhibitor, Total Dosage of Chlorophyll, Total Phenol, and Antioxidant Capacity 

Samples 
Total 

AUC 
IP (%) 

Total Dosage of 

Chlorophyll (mg 

Chlorophyll/kg ) 

Total Phenol 

(mg 

GAE/kg) 

Antioxidant 

Capacity 

(mg AAE/kg) 

Negative control 59228 - - - - 

Positive control 2321 96.08d+5.35 - - - 

SEP 300mg/kg BW 17004 71.39b+5.48 2.7243 1.1206 0.9130 

SEP 800mg/kg BW 11513 80.56c+8.59 7.2647 2.9883 2.4347 

AES 500mg/kg BW 25504 56.94a+6.67 2.3235 0.4997 1.6284 

EA-SEP 500mg/kg BW 14356 75.76bc+0.83 3.2456 1.0852 1.2750 

Note: the same letters in the table indicate values that are not significantly different at p<0.05 

SEP (suji leaf extract powder), AES (acetone extract of suji leaf), and EA-SEP ( acetone extract of SEP) 

 

Table 4. Pearson Coefficient Value Between Anti-Inflammatory Activity and Analysis of Total Chlorophyll, Total Phenol and 

Antioxidant Capacity 

Correlation 
Pearson Coefficient 

Value (r) 
Level of Correlation 

Anti-inflammatory activity - Total chlorophyll 0.529 Strong enough 
Anti-inflammatory activity - Total phenols 0.629 Strong 

Anti-inflammatory activity - Antioxidant capacity 0.086 Weak 

 

 

The SEP sample was made with an alkaline NaHCO3 solution 

as a stabilizer and was dried at low temperatures so that this 

treatment could maintain the chlorophyll content of the material. 

This differs from the AES and EA-SEP samples using a rotary 

evaporator. The heating temperature during the extraction process 

resulted in a color change in the solution sample from green to 

brownish green. The process of chlorophyll degradation occurs 

when chlorophyll turns into pheophytin, resulting in a decrease in 

the value of the total chlorophyll content of the extract. Apart 

from being influenced by heating, the formation of pheophytin is 

also influenced by the presence of acid [37]. Total phenol analysis 

showed that SEP had the highest total phenol content compared 

to AES and EA-SEP. The heating process can significantly 

reduce total phenol levels in vegetables [38]. Reducing the 

heating temperature can maintain the 80-100% phenol content in 
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some vegetables [39]. Heat reduction in total phenol by heat can 

occur due to oxidation. 

The results of the analysis of antioxidant capacity in AES 

samples were greater than those of SEP and EA-SEP. It is 

suspected that during the heating process in AES, chlorophyll 

compounds change into pheophytin, which also has a high 

antioxidant content. Pheophytin has higher antioxidant properties 

than chlorophyll using the DPPH [40] testing method. Even 

though the chlorophyll content of AES is the lowest, the 

antioxidant content is the highest. Acetone is used to extract 

chlorophyll, but the heat received during drying using a rotary 

evaporator causes chlorophyll degradation. Observing the anti-

inflammatory activity of the test solution, the positive control 

using diclofenac sodium had the most potent anti-inflammatory 

effect compared to the suji leaf sample extract given. Diclofenac 

sodium is a non-steroidal anti-inflammatory drug (NSAID) 

belonging to the phenylacetic acid class, which has anti-

inflammatory, analgesic, and antipyretic properties. However, 

diclofenac sodium has side effects on the gastrointestinal, 

cardiovascular, and kidney [41]. 

The anti-inflammatory testing method of creating artificial 

inflammation in experimental animals is one of the methods for 

acute inflammation. In acute inflammation, there are changes in 

the circulation in the micro-blood vessels and fluid exudation. 

Carrageenan is an inflammatory mediator because it can cause 

swelling in rats' feet. Carrageenan may cause vascular changes 

associated with acute inflammation [42]. Carrageenan can cause 

an increase in the activity of inflammatory marker enzymes such 

as lipoxygenase (LOX), cyclooxygenase (COX) in peripheral 

blood mononuclear cells, increasing serum concentrations of 

ceruloplasmin (proinflammatory) and myeloperoxidase (MPO) 

[43]. 

Phytochemical compounds act as anti-inflammatory 

mechanisms through (1) antioxidant activity and free radical 

scavengers; (2) modulation of inflammatory cell activity 

(mastocytes, macrophages, lymphocytes and neutrophils); (3) 

modulation of the activity of pro-inflammatory enzymes such as 

phospholipase A2 (PLA2), cyclooxygenase (COX), lipoxygenase 

(LOX) and enzymes that produce nitric oxide (NO), nitric oxide 

synthase (NOS); (4) modulating the production of pro-

inflammatory compounds and (5) modulating the expression of 

pro-inflammatory genes [44]. 

Table 3 shows the total dose of chlorophyll, total phenol, and 

antioxidant capacity given to each rat for each treatment based on 

data from Table 2. The anti-inflammatory activity of the SEP 

800mg/kg sample is not significantly different from that of EA-

SEP 500mg/kg, even though the total dose of chlorophyll 

contained in the samples given to mice was very different. Other 

compounds, such as organic acids extracted by acetone solvent, 

are suspected of anti-inflammatory activity. 

Anti-inflammatory activity correlated with chlorophyll and 

total phenol content. Several other phytochemical compounds in 

suji leaves also act as anti-inflammatories, such as alkaloids, 

saponins, steroids, and triterpenoids. Chlorophyll a and 

pheophytin a (chlorophyll a, which has released the magnesium 

group) from green leaves have anti-inflammatory activity in 

experimental swelling caused by carrageenan induction in mice 

and formalin induction in rat feet [10]. Chlorophyll a can inhibit 

the expression of the TNF-α gene but does not affect the 

expression of nitric acid synthase and cyclooxygenase-2.  

The amount of antioxidant capacity does not strongly 

correlate with anti-inflammatory activity. The anti-inflammatory 

activity is suspected to be modulated by other bioactive 

compound components, which play a role in suppressing the 

formation of pro-inflammatory compounds. The presence of 

ligand binding between bioactive compounds and cell receptors 

results in changes in gene expression for pro-inflammatory 

compounds. This study tested antioxidant activity using the 

DPPH method; the ability to donate H was not closely related to 

the ligand binding. Bioactive compounds have anti-inflammatory 

activity by inhibiting the NF-kB signalling pathway and mitogen-

activated protein kinases (MAPKs), which produce various pro-

inflammatory mediators [45]. Phenolic and flavonoid bioactive 

compounds have anti-inflammatory activity through the 

mechanism of inhibiting nitric oxide (NO) activity in RAW 264.7 

cells, which is induced by lipopolysaccharide (LPS) and gamma 

interferon (IFN-γ) as well as through inhibiting the activity of 

prooxidant enzymes by inhibiting tyrosinase and xantioxidase 

[46]. The anti-inflammatory mechanisms of bioactive flavonoids 

include inhibition of pro-inflammatory enzymes such as 

cyclooxygenase-2, lipoxygenase, NO synthase, NF-kB, AP-1, 

phase II antioxidant detox activation, MAPK, and protein kinase 

C and nuclear factor-erythroid 2-related factor 2 ( Nrf2) [47]. 

4. CONCLUSION 

Qualitative phytochemical test results show that suji leaf extract 

contains flavonoids, saponins, steroids and triterpenoid 

components. The total chlorophyll content and total phenol in 

SEP samples (9.0809 mg chlorophyll/g samples; 3.7354 mg 

GAE/g) was greater than AES samples (4.6471 mg chlorophyll/g 

samples; 0.9994 mg GAE/g samples) and EA-SEP (6.4912 mg 

chlorophyll/g samples; 2.1703 mg GAE/g samples). The 

antioxidant content of AES (3.26mg AAE/g sample) was higher 

than that of the SEP sample (3.04mg AAE/g sample) and EA-SEP 

(2.5526mg AAE/g sample). Suji leaves act as anti-inflammatory 

agents, showing the highest anti-inflammatory activity in SEP 

samples at 80.57%. Components of the phenolic compound group 

act more as anti-inflammatory agents than chlorophyll.  

Quantitative testing parameters for chemical characteristics of 

bioactive components such as flavonoids, saponins, steroids and 

triterpenoids can be added to see the correlation in anti-

inflammatory models of rat hind paw edema with suji leaf extract 

test solution.  
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