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Abstract 

 

In this study, the influence of supercritical extraction parameter on the oil extraction of Mahogany 

(Swietenia mahagoni) was investigated. Supercritical extraction was carried out using the operation 
pressures of 20, 25 and 30 MPa, and temperature was varied in 40, 50 and 60°C. The parameter used for 

CO2 flow rate was constant, 2 mL/min, with extraction time of 180 min by using matrix particle size of 

0.75 mm. Then, the extracted oils were tested for cytotoxic activity and properties. MTT assay was used 
as in vitro study to investigate the cytotoxic properties of the extracted on human fibroblast cells (HSF 

1184). The study reveals that the extraction yield depends on the pressure and temperature. There is a 

significant difference of 40, 50 and 60°C at different pressures, whereby increasing pressure leads to 
significant increase extraction yields. MTT assay results indicate that all the extracts under different 

extraction parameters are non-cytotoxic. The results confirmed that supercritical extraction could be a 

promising technique to produce high quality botanicals extracts, free of solvent and non-cytotoxic with 

significant cost savings. 
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Abstrak 

 

Dalam kajian ini, pengaruh daripada parameter pengekstrakan lampau genting terhadap pengekstrakan 

minyak Mahogany (Swietenia mahagoni) telah dikaji. Pengekstrakan lampau genting dilakukan dengan 
menggunakan pengendalian tekanan 20, 25 and 30 MPa, dan suhu diubahsuai dengan 40, 50 and 60°C. 

Seterusnya, aktiviti dan sifat sitotoksik minyak yang diekstrak ini diuji. MTT asai digunakan dalam kajian 

in vitro untuk menyelidik sifat sitotoksik sel fibroblast manusia (HSF 1184). Kajian ini menyampaikan 
bahawa hasil daripada pengekstrakan adalah bergantung kepada tekanan dan suhu. Ia menunjukkan 

perbezaan yang amat ketara pada 40, 50 and 60°C dengan tekanan yang berbeza, di mana pertambahan 

tekanan menyebabkan pertambahan hasil pengekstrakan secara mendadak. Keputusan asai MTT 
menampilkan semua hasil ekstrak di bawah parameter pengekstrakan adalah tidak sitotoksok. Keputusan 

mengesahkan bahawa pengekstrakan lampau genting boleh dijadikan teknik berpotensi untuk 

menghasilkan ekstrak botani yang berkualiti tinggi, bebas daripada pelarut, tidak bertoksik, dengan 
penjimatan kos yang tinggi. 
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1.0  INTRODUCTION 

 

Swietenia mahagoni seeds have been applied as folk medicine for 

the treatment of hypertension, malaria, and diabetes [1]. The 

therapeutic effects associated with the seeds are mainly caused by 

the biologically active ingredients; fatty acids and 

tetranortriterpenoids [2]. There have also been reports of S. 

mahagoni seeds having anti-inflammatory, antimutagenecity, and 

antitumour activities [3].  

Supercritical carbon dioxide extraction (SC-CO2) is an attractive 

alternative to conventional liquid extraction due to its mild 

environment in the process and no residue of harmful solvents. 

Furthermore, employing carbon dioxide as a supercritical solvent 

is a promising technology. It does not affect thermally sensitive 

materials with its low critical temperature (31.1 °C) and pressure 

(7.28 MPa), that makes it an ideal solvent for extracting. 

Furthermore, being non toxic, inflammable, widely available and 

cheap [4]. Supercritical carbon dioxide (SC-CO2) was 
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successfully used in the extraction of edible oils from a wide 

range of seeds, including amaranth [5], hiprose [6], cuphea [7], 

flax [8], sunflower and rape [9]. Therefore, the aim of this study is 

to investigate the supercritical fluid extraction parameters that 

affect the yield of Swietenia mahagoni seed oil as well as 

investigating the cytotoxicity of the Swietenia mahagoni extract 

on human skin fibroblast cells. 

 

 

2.0  EXPERIMENTAL 

 

2.1  Plant Material Preparation 

 

Swietenia mahagoni seeds were collected from Indonesia. The 

seeds were rinsed with tap water to remove any foreign particles 

and dirt prior to drying. Then, the cleaned seeds were cut into 

small pieces and dried in an oven at the temperature of 50 °C for 

one week to remove the moisture. The seeds were then ground in 

a blender. 

   

2.2  Supercritical CO2 Extraction 

 

The schematic diagram of SFE apparatus for the extraction of 

Swietenia mahagoni seed is illustrated in Figure 1. 5 g of ground 

sample was placed in an extractor vessel. Two independent 

variables studies were extraction pressure (MPa) and temperature 

(°C). These independent variables and their levels were selected 

based on the preliminary experiments in our laboratory (data not 

shown). The oil was extracted at temperature of 40, 50 and 60 °C 

with operating pressure of 20, 25, and 30 MPa using carbon 

dioxide flow rate of 2 mL/min and extraction time of 180 min. 

After each extraction, the obtained extract was placed into glass 

vials. The oil yield was calculated by the weight increment at the 

end of the extraction and keep at -20 °C for analysis. 

 

 
 
Figure 1  Schematic design of the supercritical fluid extraction (SFE) unit 

 

 

2.3  Cytotoxicity Test 

 

The cytotoxicity testing of Swietenia mahagoni was examined by 

using 3-[4,5-dimethyl-thiazol-2-yl]-2,5-diphenyl tetrazolium 

bromide (MTT) assay as described in literature [10]. The human 

skin fibroblast (HSF 1184) cells proliferation activity of crude 

extracts was evaluated by using MTT colorimetric assay. All cells 

were cultured in minimum essential medium (MEM) 

supplemented with 10% fetal bovine serum (FBS) and 1% pen 

Strype (PS) under 5% CO2 humidified incubator. The cells were 

seeded at a density of 2 x 105 cells/well in 96-well plate excluded 

the first row and incubated for 24 hours prior to treatment. The 

test samples were prepared by dissolving extract in MEM to yield 

the final concentration of the crude extracts of S.mahagoni (10, 1, 

0.1, 0.01, 0.001, 0.0001 mg/mL, respectively). The medium was 

replaced after 24 hours with 200 µL of MEM containing 10% 

FBS and 1% PS and serial dilution of plant extracts. After 

incubation, the cells were washed with phosphate buffered saline 

(PBS), 20 µL of freshly prepared MTT solution (5 mg/mL) was 

added into each well and cells were incubated at 37 °C for 5 

hours. The MTT solution was then removed and replaced with 

200 µL of DMSO to allow dissolution of the purple MTT 

formazon crystal. The absorbance was measured at 540 nm using 

ELISA plate reader. 

 

 

3.0  RESULTS AND DISCUSSION 

 

3.1  Effect of the Process Parameters on the Yield 

 

In this study, the effects of temperature and pressure on the 

extraction yield of Swietenia mahagoni seed oil were investigated. 

The selection of operation parameters was based on the 

preliminary experiments done in our laboratory. The matrix 

particle size of the samples was fixed at 0.75 mm, as the reduction 

of particle size can result in the increase of the extraction yield 

and the extracted compound. This has been revealed by many 

researchers [9, 11]. 

 

 
Figure 2  The effect of extraction pressure on the supercritical fluid 
extraction yield 

 

 
Figure 3  The effect of extraction temperature on the supercritical fluid 
extraction yield 
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The extraction yield increased with increasing pressure at constant 

operating temperature as shown in Figure 2. At 50 °C, more yields 

were obtained using different range of pressure and the highest oil 

yield was recorded at 18.25%, at the pressure of 30 MPa. While at 

20 MPa (10.97%) and 25 MPa (10.91%), the oil yield was less 

compared to the extracted yield at 30 MPa. Therefore, extraction 

oil yield of Swietenia mahagoni seed increased with increasing 

pressure at constant temperature. This was due to the increase in 

CO2’s density and consequently dissolving ability. In this study, 

the operating temperature was selected at 40, 50, and 60 °C. The 

results show that with an increase in temperature from 40 °C to 50 

°C at 24 MPa, the Swietenia mahagoni seed oil dropped from 

16.35% to 10.91% and oil yield increased from 10.91% to 17.74% 

when temperature was increased from 50 °C to 60 °C at 25 MPa, 

as shown in Figure 3. A similar trend was reported for the 

extraction of Sylibium marianum oil using SC-CO2. In this case, 

the seed oil yield decreased from 19.9% to 5.2% when the 

temperature increased from 25 °C to 80 °C at 20 MPa, but at 30 

MPa the temperature increased from 15.3% to 20.5% [12]. In fact, 

the pressure increase seems to have more substantial effect on the 

oil yield than the temperature increase. 

 

3.2  Cytotoxicity Test 

 

Cell proliferation (cytotoxicity) assay were performed to test the 

possible cytotoxicity of Swietenia mahagoni seed using 

supercritical fluid extraction. The proliferation of human skin 

fibroblast was evaluated by MTT assay with different 

concentrations of various parameters condition of extracts (Figure 

4 and 5). The data showed that Swietenia mahagoni seed has an 

extremely low toxicity on human skin fibroblast at 10 until 1 

mg/mL (Figure 4). The low cytotoxic effects on fibroblast suggest 

that Swietenia mahagoni can be classified as a non-toxic 

substance and can be used safely for external application and 

wound dressing. Generally, this result indicates that all the 

extracts of Swietenia mahagoni exhibited no cytotoxic effect on 

fibroblast cell, noncytotoxic and safe for medical use. However, 

this result are supported by adjusting the extraction condition in 

supercritical fluid extraction, a safe and clean extract which is 

solvent-free with high purity and noncytotoxic can be obtained.  

 

 
Figure 4  Effect of Swietenia mahagoni seed extracts at parameters 

condition (pressure of 20, 25, 30 MPa, temperature of 50 °C) on human 
skin fibroblast (HSF 1184) cell using MTT assay 

 

 
Figure 5  Effect of Swietenia mahagoni seed extracts at parameters 

condition (pressure 25 MPa, temperature of 40, 50 and 60 °C) on human 

skin fibroblast (HSF 1184) cell using MTT assay. 

 

 

4.0  CONCLUSION 

 

The extraction yield of Swietenia mahagoni oil increased with 

increasing pressure and temperature. The results of this 

experiment indicate that all extracts of Swietenia mahagoni seed 

oil is non-cytotoxic and safe for medical use, which shows that 

Swietenia mahagoni seed oil has potential to be used in the 

treatment of wound healing. Moreover, these results confirmed 

that supercritical fluid extraction technology can be applied in 

pharmacology and drug discovery to produce high quality extracts 

for treatment of diseases. 
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