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ABSTRACT 
This study analysed the wound healing and antioxidant activities of Swietenia macrophylla seed and Syzygium aromaticum bud. 

The antioxidant activity of Swietenia macrophylla seed and Syzygium aromaticum bud were determined using diphenyl-1-

picrylhydrazyl (DPPH) scavenging assay. The cytotoxicity activity using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 

bromide (MTT) assay against human skin fibroblast 1184 cells was used to determine the relative cell viability of the plant extract 

meanwhile the wound healing activity was determined by analysing the cell migration using the scratch assay. The highest 

percentage of antioxidant activity was shown by Syzygium aromaticum bud at 79.28% ± 0.04 compared to 22.50% ± 0.00 by 

Swietenia macrophylla seed. The highest percentage of relative cell viability for Swietenia macrophylla seed oil was observed at 

the concentration of 0.01 ppm while Syzygium aromaticum bud at 10 ppm. The highest percentage of wound closure observed 

from the mixture of 0.1 ppm Swietenia macrophylla seed and 10 ppm Syzygium aromaticum bud at 1:1 volume ratio showed the 

recovery percentage of 44.60% ± 8.42 at 48 hours after treatment. Meanwhile, the wound closure of Swietenia macrophylla seed 

and Syzygium aromaticum bud were only 35.46% ± 7.34 and 39.49% ± 6.84 respectively. The finding indicates that the mixture 

of Swietenia macrophylla seed and Syzygium aromaticum bud able to treat wounds better compared to the sole usage of the plant 

extracts. 
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1. INTRODUCTION 

The wound is an any damage or break of the skin from the 

underlying tissue. Over the past twenty years, the incidence 

of people suffering from chronic wounds has increased to 

more than 8.2 million [1]. Chronic wounds decrease the 

quality of life, leading to high morbidity and mortality rates. 

Wound healing is a complex, highly regulated, and self-

repairing process. This process is critical in maintaining the 

barrier function of the skin. The wound healing process 

generally consists of four main phases, which are 

hemostasis, inflammatory, proliferative, and remodeling.  

Since ancient time, human has used numerous beneficial 

plants as the source of medical essential to treat various 

diseases and wounds. Nowadays, medicinal plants have 

become a key ingredient to produce cosmeceuticals and 

nutraceuticals products [2].  

Swietenia macrophylla, locally known as ‘tunjuk langit’ in 

Malaysia, is one of the three species of Swietenia tree. The 

traditional remedy used the extract of the seeds and other 

parts of the tree to improve blood circulation, reduce blood 

sugar level, blood pressure and to treat various diseases such 

as cough, premature ejaculation, and migraine [3]. Previous 

studies on Swietenia macrophylla seeds have reported 

various biological activities such as anti-inflammatory, 

anticancer, and antitumor [4], wound healing [5,6] as well 

as antidiabetic [7]. Linoleic acid is one of the major 

compounds in Swietenia macrophylla seeds oil (37.5 - 

39.21%), plays a significant role in improving heart health, 

insulin sensitivity, and blood pressure [8]. Syzygium 

aromaticum, known as clove, is an aromatic flower bud and 

common spice used in culinary all over the world for 

centuries. The essential oil of Syzygium aromaticum is 

traditionally used in aromatherapy and as an anodyne for 

toothache. Syzygium aromaticum oil possesses biological 

activities such as antioxidant, antiviral, antifungal, anti-

inflammatory, and anesthetic [9]. Eugenol is the primary 

constituent found in Syzygium aromaticum essential oil 

(88.58%), responsible for its aroma, and commonly used as 

antiseptic and ansthethic in dentistry [10]. 
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2. EXPERIMENTAL 

2.1. Chemicals 

Analytical grade methanol, 80% ethanol, 2,2-diphenyl-1-

picrylhydrazyl, Dulbecco’s Modified Eagle Medium 

(DMEM contains D-Glucose, L-Glutamine, and Sodium 

Pyruvate), phosphate buffer salines, trypsin-EDTA (0.25% 

trypsin, EDTA 4Na), fetal bovine serum, Tween® 80, and 

dimethyl sulfoxide (DMSO) are purchased from Sigma-

Aldrich. 

2.2. Plant Material 

The Swietenia macrophylla seed and Syzygium aromaticum 

bud were purchased from a local herbal supplier in Bangi, 

Selangor. Both samples were extracted using supercritical 

carbon dioxide extraction process and were kept in a tightly 

sealed storage container and stored in the freezer at -20 °C. 

2.3. Antioxidant Activity 

10 mg of plant extract was dissolved in 10 ml of methanol 

with final concentration of 1mg/ml. The solution was 

diluted into the concentration of 0.001 ppm to 1000 ppm. 

Then, 100 µL of the extract solutions were mixed with 3ml 

of 6x10-5 M methanolic solution of 2,2-diphenyl-1-

picrylhydrazyl (DPPH). Methanolic solution of DPPH was 

used as a negative control, while methanol is used as a 

blank. The test samples were incubated in the dark for 30 

minutes at room temperature. The absorbance was 

measured using a UV-Vis spectrometer (Model UV-160, 

Shimazu, Japan ) at 517nm.  

The free radical scavenging activity was calculated using 

the equation [11]: 

𝐴𝑛𝑡𝑖𝑜𝑥𝑖𝑑𝑎𝑛𝑡 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦(𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛)%

=
[𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙 − 𝐴𝑠𝑎𝑚𝑝𝑙𝑒]

𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙
𝑥 100 

Where Acontrol is the absorbance of the control and Asample is 

the absorbance of the sample. 

2.4. MTT Assay 

The relative cell viability was performed by using 3-[4,5-

dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide 

(MTT) to determine the suitable range of concentration of 

extracts tested on human skin fibroblast (HSF 1184) cell. 

The change of colour indicates the cell viability as the 

yellow tetrazole of MTT will be reduced to purple formazan 

in living cell. The test samples were prepared by dissolving 

the plant extracts in Dulbecco’s Modified Eagle Medium 

(DMEM) at different concentrations (0.001, 0.01, 1, 10, 

100, and 1000 ppm). Untreated DMEM was used as a 

negative control, while ascorbic acid was used as a positive 

control. The HSF 1184 cell suspension was plated in 96-

well plate at the density of 2x105 cells/well, and incubated 

in the humidified atmosphere for 24 hours. After 24 hours 

incubation, 100μL of DMEM was mixed with 20μL MTT 

solution (5 mg/ml dissolved in PBS) and incubated again at 

37ºC for 4 hours. After that, the MTT solution of all samples 

were removed and replaced with 200μL DMSO for 15 

minutes to allow the dissolution of the purple MTT 

formazan crystal. The absorbance was measured at 540 nm 

using ELIZA plate reader (BIOTEK,ELx-808). 

The percentage of relative cell viability was calculated 

using following equation [12]: 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑐𝑒𝑙𝑙 𝑣𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 (%)

=
𝑀𝑒𝑎𝑛 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓𝑒𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡 𝑐𝑒𝑙𝑙𝑠

𝑀𝑒𝑎𝑛 𝑎𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓𝑐𝑜𝑛𝑡𝑟𝑜𝑙 𝑐𝑒𝑙𝑙𝑠
𝑥 100% 

For assessment of cell viability in HSF1184 cell exposed to 

the plant extracts tested, the doseresponse curves were 

plotted using a non-linear regression and the IC50 values 

were calculated with GraphPad Prism 8 software. 

2.5. Scratch Assay 

The human skin fibroblast (HSF 1184) cell concentration 

was seeded into 6-well plate tissue culture dishes by the 

volume of 2 ml per well. The diluted extracts were filtered 

using a cellulose acetate membrane to ensure the sterility of 

the mixture. A linear wound is created by using a 200 µL 

plastic pipette tip in monolayer cells. The cells were washed 

to remove any cellular debris by using PBS. After that, 2 ml 

of DMEM (negative control), ascorbic acid (positive 

control), and the diluted extracts which consisted of 0.01 

ppm for Swietenia macrophylla, 10 ppm for Syzygium 

aromaticum, and the combination of both extracts at volume 

ration of 1:1 are added to the scratched cells and incubated 

for 48 hours at 37ºC with 5% CO2. Three representative 

images from each well were photographed at 0, 12, 24, and 

48 hours to measure the wound closure.  

The images were analyzed with NIH ImageJ software. The 

percentage of wound closure determined using the formula 

[13]: 

𝑊𝑜𝑢𝑛𝑑 𝑐𝑙𝑜𝑠𝑢𝑟𝑒 (%)
[𝑊𝑡 = 0ℎ] − [𝑊𝑡 = 48ℎ]

[𝑊𝑡 = 0ℎ]
𝑥 100% 

Where, Wt=oh = Width of wound at 0 hours (pixels) and 

Wt=48h = Width of wound at 48 hours (pixels). 
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3. RESULTS AND DISCUSSION 

3.1. Antioxidant Activity 

The antioxidant activity of Swietenia macrophylla seed and 

Syzygium aromaticum bud were shown by the percentage of 

scavenged free radicals, as shown in Figure 1. The 

antioxidant activity increases with the increment of the 

plant extract concentration. The highest percentage of 

antioxidant activity for Swietenia macrophylla seed was 

22.50% ± 0.00 and Syzygium aromaticum bud was 79.28% 

± 0.04 observed at the concentration of 1,000 ppm. The 

antioxidant property from a plant could stimulate dermal 

fibroblast and keratinocytes, leading to the increase of cells 

proliferation, barrier formation, and formation of 

extracellular matrix proteins [14]. A successful treatment 

and management of wounds depended on the overall role of 

antioxidant during the process. In the present study, the 

scavenging of free radicals activity from the plant extracts 

studied could be considered as one of the possible 

mechanism that could contributes to its wound healing 

activity due its attributed in the improvement of collagen 

deposition [15]. According to Ben Ayed, free radical 

scavenging properties could attribute in the wound healing 

activities by reducing inflammation and improve the tissue 

formation [16]. 

 
 

 

 

 

 

 

 

 

 

Figure 1 The percentage of antioxidant activity of extracts at different concentrations (ppm). 

3.2. MTT Assay 

Every medicinal plant shown different mechanism for its 

toxicity which affecting the cell viability such as cell 

membranes destruction, prevention of protein synthesis, 

irreversible binding on reseptors, and enzymatic reactions 

[17]. MTT assay is one of the in vitro evaluation methods 

to determine the cytotoxicity level of any plant extract. This 

screening can help in identifying the appropriate 

concentration of the extract to be used on human fibroblast 

cells. Figure 2 shows the percentage of relative viability of 

HSF 1184 cell after 24 hours treatment with plant extracts 

at different concentration from 0.001 ppm to 1000 ppm. The 

finding in MTT assay shows that the best concentration on 

the HSF 1184 cell was at the concentration of 0.01 ppm for 

Swietenia macrophylla seed (108.50±6.54% cell viability) 

and 10 ppm for Syzygium aromaticum bud (113.02±7.82% 

cell viability). At 1000 ppm, both essential oils shows 

strong cytotoxicity level on HSF 1184 cell at the relative 

cell viability percentage of 5.73% ± 0.53 for Swietenia 

macrophylla seed and 2.63% ± 0.17 for Syzygium 

aromaticum bud. The finding indicates that increasing plant 

extract concentration may results in a higher antioxidant 

activity but on certain extend a high concentration of the 

plant extract can leads to the decreasing of cell proliferation 

and hence damage the cell [18]. Figure 3 shows the half 

maximal inhibitory concentration (IC50) of Swietenia 

macrophylla seed and Syzygium aromaticum bud. The IC50 

for Swietenia macrophylla was 24 ppm, while Syzygium 

aromaticum was 272.27 ppm. IC50 determine the extract 

concentration to inhibit 50% inhibition of the viability on 

the HSF 1184 cell. The result shown Swietenia macrophylla 

seed had low toxicity compared to Syzygium aromaticum 

bud through its relative cell viability on the HSF 1184 cell 

at the lowest concentration.  
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Figure 2 Effect of Swietenia macrophylla seed and Syzygium aromaticum bud on human skin fibroblast (HSF 1184) cell viability 

evaluated at 24 hours after treatment using MTT assay at 570 nm. 

 

Figure 3 The IC50 determination of Swietenia macrophylla seed and Syzygium aromaticum bud on MTT assay. 

3.3. Scratch Assay 

Scratch assay is a straightforward, cost-effective, and well-

developed method to study the coordinated cell migration 

in vitro. This method involved in creating gap , called a 

‘scratch’, by physical exclusion or by removing the cells 

from the area on a confluent cell monolayer, capturing 

images on regular interval to observe the cell migration in 

closing the scratch, and quantifying the images comparison 

to determine the closure rate [19]. In this study, the ability 

of the Swietenia macrophylla, Syzygium aromaticum, and 

their mixture to induce HSF1184 cell migration into the 

wound area were evaluated by comparing and quantifying 

the wound width at 0, 12, 24, and 48 hours to determine the 

rate of cell migration. The plant extracts mixtures were 

consisted of 0.01 ppm Swietenia macrophylla seed and 10 

ppm Syzygium aromaticum bud mixed at 1:1 volume ratio. 
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Figure 4 shows that the highest percentage of wound 

closure rate was shown by the mixture at 44.60% ± 8.42 

while the lowest percentage of wound closure was shown 

by Swietenia macrophylla seed at 35.46% ± 7.34. 

Moreover, Swietenia macrophylla seed, Syzygium 

aromaticum bud, and their mixture shown higher wound 

closure rate compare to the positive control. This result 

indicates that Swietenia macrophylla seed and Syzygium 

aromaticum bud were able to stimulate the human fibroblast 

cell (HSF 1184), resulting in the effective migration within 

the wounded area. Figure 5 shown the in vitro wound 

healing images of HSF 11841 cells in different culture 

mediums. The HSF 1184 cells that have migrated to the 

wounded area will proliferate and produce the matrix 

protein, thus aiding in the new construction of Extra 

Cellular Matrix (ECM) and lead to the further repair 

process. 

 

Figure 4 The wound closure rates of 0.01 ppm Swietenia macrophylla, 10 ppm Syzygium aromaticum, the mixture, negative 

control (DMEM +10% FBS +1% antibiotic mixture), and positive control (ascorbic acid). 

 

4. CONCLUSION 

This study found that Syzygium aromaticum bud has a 

higher antioxidant activity compare to Swietenia 

macrophylla seed. However, the cytotoxicity study shows 

that both plant extracts are toxic toward HSF 1184 cell at 

the concentration above 10 ppm hence the usage of the plant 

extracts should be below the mentioned concentration. The 

IC50 concentration indicates that Swietenia macrophylla 

seed was less toxic toward HSF 1184 cell compared to 

Syzygium aromaticum bud. The mixture of 0.01 ppm of 

Swietenia macrophylla seed and 10 ppm of Syzygium 

aromaticum bud at 1:1 volume ratio have the highest ability 

to stimulate the HSF 1184 cells migration and the presence 

of plant extracts were able to effectively increase the wound 

closure rate of HSF 1184 cell compared to the positive 

control. 
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Figure 5 Representative images of in vitro wound healing 

of human fibroblast cells (HSF 1184) cultured in 

(a)negative control (Complete DMEM) (b) positive control 

(ascorbic acid) (c) Swietenia macrophylla extract oil at 0.01 

ppm (d) Syzygium aromaticum extract oil at 10 ppm 

(e)Mixture of oil extracts. The headed arrow indicating 

width of the scratch (W). 
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