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Abstract 

 
Synthetic oil is often the choice of commercial for use in cosmetics especially lipsticks due to the lower 

cost of production. Meanwhile, the natural oil in comparison with synthetic oil is non-toxic and safe to 

apply in cosmetic. In addition, polyunsaturated fatty acids (PUFAs) play an important role in lipsticks by 
giving the smooth feels when apply to the lips and also help to repair the dry lips. In this study, rubber 

(Hevea brasiliensis) seeds which are abundant and discarded as waste in Malaysia had been discovered to 

contain a significant value of alpha-linolenic acid (ALA). The method used to extract rubber seeds oil 
(RSO) is supercritical carbon dioxide (SC-CO2), a green technique to ensure the extracted RSO is free 

from organic solvent with better quality and safe to be consumed. Furthermore, the effect of temperature 

and pressure of the extraction was studied to obtain the optimum yield of rubber seeds oil. Lastly, the 
experiments of Fourier Transform Infrared (FTIR) were performed to samples of lipsticks with or without 

RSO. The results obtained show that the presence of polyunsaturated fatty acids is stable in the lipmoist 

samples after 8 weeks of storage.  
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1.0  INTRODUCTION 

 

Lipstick contains a variety of waxes, oil, emollients, emulsifiers, 

preservative, binders and pigments [1]. The mixture of waxes 

from different origin, nature and different oils forms the white 

base which gives the structure of lipstick. The base of a lipstick 

also determines the physical properties of a lipstick for example 

the melting point, stability, solubility and strength of lipstick. 

Besides this, oil gives a smooth and creamy feel when apply on 

the lips, enhance the easy application quality and give shiny 

look to lipstick. Synthetic oil is often the choice of commercial 

for use in lip moist due to the lower cost of production. The 

examples of synthetic oils that always found in lipsticks 

formulation are mineral oil and petrolatum which are saturated 

paraffinic and naphthenic fatty acids.  Therefore, synthetic oil 

used is not act as moisturizer but barrier which can block 

poresand may seals the moisture into lips causing the lips 

become dry. Furthermore, the synthetic oil especially petrolatum 

usually contaminated with polycyclic aromatic hydrocarbons 

which can cause cancer or harmful to human health. Natural oil 

acts as non-toxic botanical base ingredients which are 

compatible with the skin’s natural oils (sebum) which can 

enhance the natural beauty and care for the skin. 

  In view of the statement above, exploring new source of 

natural oil used in cosmetics become very crucial. Plant derived 

omega-3 fatty acids can avoid allergic, unpleasant smell and 

contamination of mercury. Rubber (Hevea brasiliensis) seeds 

had been identified contained significant values of 

polyunsaturated acids especially omega-3 fatty acid. As reported 

by Jumat and Bashar [2], the rubber seeds oil (RSO) contains 

significant value of alpha-linolenic acid (ALA) which is 19.22 ± 

0.21%. ALA is one of the omega-3 fatty acids which is 

important in human health development and also reduces the 

risk of cardiovascular [3]. 

  According to the Association of Natural Rubber Producing 

Countries, Kuala Lumpur, Malaysia has an estimated average of 

1,229,940 hectares of rubber plantation in 2007 (Malaysian 

Rubber Board, 2009). Hence, it means that 1.2 million metric 

tons of rubber seeds being annually produced. 

  These rubber seeds are abundant and wasted because they 

are not currently uses in daily life. Therefore, rubber seeds 

considered as the neglected source of natural oil.   
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Supercritical fluid extraction (SFE) with supercritical carbon 

dioxide (SC-CO2) represents an alternative method for the 

extraction of oils from natural product and has received 

considerable attention [4]. SFEs have been used as solvents for 

wide varieties of applications such as essential oil extraction [5]. 

Hence, in the study the SC-CO2 had been used to extract RSO. 

The solvent used for this technique is carbon dioxide, which is 

inert, non toxic, non flammable and environmental acceptable. 

The oils obtained using SC-CO2 extraction were of outstanding 

quality and the yield were comparable with those extracted 

using organic solvent extraction technique [6].  

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

extraction of RSO were investigated in order to obtain the 

optimum oil yield. In addition, the potential of RSO as the 

natural oil using in cosmetics had been studied by adding RSO 

into the lipmoist samples. The lipmoist samples were tested 

using Fourier Transform Infrared (FTIR).  

 

 

2.0  MATERIALS AND METHODS 

 

2.1  Raw Material 

 

The fresh rubber seeds were purchased from Malaysia local 

company. The rubber seeds were separated from the shell and 

cut into small pieces after rinsed with distilled water. The seeds 

were oven dried before grinding process. The grinded seeds 

were stored in air tight container and kept in the freezer at 

temperature about -20°C for extraction used. 

 

2.2  Extraction using Supercritical Carbon Dioxide (SC-

CO2) 

 

The extraction of RSO was performed using lab-scale 

supercritical fluid extraction which consist Supercritical 24 fluid 

extractor (SSI, State College Pennsylvania, US), constant flow 

pump, a carbon dioxide cylinder and programmable back 

pressure regulator (Model BP-2080, JASCO, Japan). In this 

study, carbon dioxide was used as the solvent in the extraction 

of RSO at a pressure range of 20 to 30 MPa and temperatures 

between 40 to 80°C. The Figure 1 shows the schematic diagram 

of lab-scale supercritical fluid extraction instrument. 

 

 
 

Figure 1  The schematic diagram of lab-scale supercritical fluid 

extraction instrument 

 

 

An approximately 5 g of ground rubber seeds used for every 

extraction process. The extract of RSO was collected at various 

interval of time for 3 hours. After the extraction, the extract was 

relaxed in the vial that attached to the restrictor valve. The 

Figure 1 shows the schematic diagram of lab-scale supercritical 

fluid extraction instrument.  

  The oil yield was calculated using the following equation: 

 

Oil Yield (g) = (𝑚2 − 𝑚1)/𝑚0        (1) 

 

  Where the m2 is the weight of extracted RSO in gram, m1 is 

the weight of bottle sample in gram and the m0 is the weight of 

rubber seeds sample in gram. 

 

2.3  Gel-Based Lipmoist Preparation  

 

Lip moist samples were prepared in gel form with several main 

lip moist ingredients. Table 1 show the percentage of 

composition in each gel-based lip moist samples which sample 

(A) contains all the ingredients, sample (B) contains only major 

lip moist compounds (wax & oil) and sample (C) without 

adding RSO as a control sample. The wax and oil were melted 

and heated separately to the temperature of 90 ºC, and then both 

of the ingredients were mixed with continuously stirring. The 

temperature was adjusted to lower temperature of 60 to 75 ºC. 

The mixture was left to cool down in room temperature after the 

mixture was totally mixed well. 

 
Table 1  Composition of gel-based lip moist samples 

 

 

2.4  Fourier Transform Infrared (FTIR) Spectroscopy 

 

In a FTIR instrument, a beam of radiation is divided into two 

beams by means of beam splitter. A path difference between the 

beams is introduced whereupon they are allowed to combine. 

Therefore, the interference between the beams is obtained and 

the intensity of the output beam can be monitored as a function 

of path difference using an appropriate detector [7]. In this 

study, Perkin Elmer Spectrum 2000 Explorer FTIR spectrometer 

was used for analysis of samples. Spectrum was calculated from 

4000 cm-1 to 450 cm-1 at 4 cm-1 spectral resolution. A thin film 

of gel sample was spread on the potassium bromide (KBr) disk 

and placed under the microscope. The samples of lipmoist were 

kept at 45ºC for 8 weeks and ready for analysis. 

 

 

 

 

 

 

 

 

 

 Sample (A) Sample (B) Sample (C) 

Beeswax 7% 10%% 7% 

Castor oil 60% 60% 75% 
Lemon oil 0.5% - 0.5% 

Oleyl alcohol 12% - 12% 

Isopropyl 
palmitate 

7.5% - 7.5% 

Rubber seeds 

oil 

15% 30% - 

Total 100% 100% 100% 
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3.0  RESUTLS AND DISCUSSION 

 

3.1  Extracted Rubber Seeds Oil  

 

Figure 2 shows the extracted rubber seeds oil. The color of the 

RSO is golden-yellowish color with very pleasant peanut smell. 

The rubber seeds used was stored at room temperature for 

around 3 months before extraction and being dried using oven. 

This is because according to the study by Narahari and 

Kothandaraman [8] the hydrogen cyanide (HCN) in the rubber 

seeds will be reduced effectively when stored at room 

temperature for a minimum period of two months. Furthermore, 

the rubber seeds go through the process of boiling and draining 

is eaten by Indians in the Amazon Valley of South America 

without any side effect [9]. 

 
 

Figure 2  The extracted rubber seeds oil (RSO) 

 

 

3.2  Effect of Temperature on the Extraction of RSO 

 

As shown in the Figure 3, the oil yield increase with the 

increasing of temperature and the maximum oil yield was 

obtained when the extraction process was performed at 60°C 

with constant carbon dioxide flow rate at 4 ml/min. However, 

the continuous increasing of temperature resulting the decrease 

in oil yield attained. This is because solvent density is being 

reduced once the temperature is increased. Therefore, the 

solubility of the RSO in the carbon dioxide was decreased and 

this reduces the oil yield. The extraction temperature should be 

controlled in order to prevent the structure alteration of the 

interest compounds and the risk being destroyed at high 

temperature. 

 

 
Figure 3  Effect of temperature on the extraction efficiency at fixed 

pressure of 30 MPa and constant flow rate of 4 ml/min 

 

 

 

 

3.3  Effect of Pressure on the Extraction of RSO 

 

The effect of pressure on the oil yield was shown in Figure 4. 

The experiment was performed at various pressures at the 

temperature of 60°C and the carbon dioxide flow rate fixed at 4 

ml/min. It can be observed that the oil yield increased with the 

increasing of operating pressure. The phenomenon is due to the 

solvent density increased when pressure is increased at constant 

temperature. Hence, the greater solvating power produced 

causing the solubility of oil become higher and this give the 

higher yield of extracted oil. Therefore, there will be more oil 

will be transported to the surface of the seeds giving higher 

yield of extracted oil during high pressure because the solvent, 

CO2 can dissolve the oils at the surface easily. 

 

 
 

Figure 4  Effect of pressure on the extraction efficiency at 60ºC and 

carbon dioxide flow rate at 4 ml/min 
 

 

3.4  The Composition of Polyunsaturated Fatty Acids in 

RSO  

 

A shown in the Table 2, RSO contains 19.22 ± 0.21% of alpha-

linolenic acid (ALA) which is higher than palm oil and soybean 

oil. Alpha-linolenic acid is one of the important elements of 

omega-3 fatty acids which play important roles in human 

metabolism, not only playing structural roles in phospholipid 

bilayers but also acting as precursors to bioactive molecules 

[12]. Omega-3 fatty acids which also categorized as 

polyunsaturated fatty acid is easily absorbed by the skin and 

exerts its effect of speed up healing process in the body due to 

its ability of angiogenesis [13]. There is study also found that 

unsaturated fatty acid increase the cytokines and growth factors 

that regulate local cellular responses to injury [14]. 

 

3.5  Analysis of Fourier Transform Infrared (FTIR) 

Spectroscopy  

 

The infrared (IR) spectrum obtained from FTIR of the three gel-

based lip moist displayed a number of absorption peaks. The 

assignments of IR bands were determined by reference to 

previous works [15,16,17,18].  

  The FTIR result for the three different compositions of gel-

based lip moist samples as shown in the Figure 5 while Table 3 

shows the functional groups and modes of vibration in gel-based 

lip moist with rubber seed oil enhancement. There were 

interactions detected in the wave range numbers between 1736– 

1743 cm-1 and 1455–1463 cm-1. These two zones are the known 

vibration zone of carbonyl (C=O) functional group and CH3 and 

CH2 bending vibration zone. This interaction is found in all of 
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the three samples due to the presence of carbonyl groups, CH2 

and methyl groups in fatty acids of oils and wax used for lip 

moist production. 
 

Table 2  Comparison of Polyunsaturated fatty acids composition (%) of 

rubber seeds oil [2] with palm oil [10] and soybean oil [11] 

 
Polyunsaturated  

fatty acid  

Rubber 

seeds  

oil [2] 

Palm Oil  

[10] 

Soybean Oil  

[11] 

Linoleic acid 37.18±0.10 0.73±0.01 50.17±0.83 

–Linoleic acid - 10.92±0.00 - 

–Linoleic acid 19.22±0.21 0.27±0.02 8.18±0.53 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 5  FTIR results of 3 gel-based lip moist samples 
 
Table 3  Functional groups and modes of vibration in gel-based 

Lipmoist 
 

 

 

  There are variations of wave range between 3005–3009 

cm-1 which can be found in sample (A) and sample (B) but 

absent in sample (C) which without rubber seed oil 

enhancement. This is the zone known for cis-double bond 

stretching. Therefore, it shows that  the polyunsaturated fatty 

acid (omega-3 fatty acids) presence in the lip moist samples 

added with RSO contain due to the vibration found in the wave 

range which is absent in the sample without RSO. According to 

cosmetics analysis in term of shelf life, the cosmetic samples 

will be kept at 45ºC for 8 weeks to represent 2 years shelf life 

and used for analysis. From the FTIR results, it shows that the 

polyunsaturated fatty acids in RSO are stable in the ingredient 

base of lipmoist after 8 weeks.   
 

 

 

4.0  CONCLUSION 
 

The extraction of rubber seeds oil (RSO) using supercritical 

carbon dioxide (SC-CO2) gave the better quality of oil because 

the extracted RSO is free from organic solvent and the study of 

Banana (2005) showed that at the pressure of 20.68 MPa and 

temperature 50°C, the bacteria or undesired microorganism will 

be eliminated. Hence, the end product produced meets the basic 

requirement of safety. In this study, the best oil yield obtained at 

the temperature of 60°C and pressure of 30MPa at constant flow 

rate of carbon dioxide, 4 ml/min. The FTIR results show that 

RSO can be mixed well with the ingredient base of lipmoist and 

remain stable after 8 weeks of storage at 45ºC. Hence, RSO has 

the potential to be a new source of natural oil to be applied in 

lipmoist as the added value because it can increase the 

nutritional value of lipmoist.  

 

 

Acknowledgement 

 

Authors gratefully acknowledge support from Universiti 

Teknologi Malaysia and the Centre of Lipid Engineering and 

Applied Research (CLEAR) laboratory. Acknowledgement also 

extended to Ministry of Higher Education (MOHE) provided the 

research grant of ERGS (Vot 4L110) and MyPhD via MyBrain 

15 Program under 10th Malaysia Plan for the financial support. 

 

 

References 

 
[1]  Chain, K. K., D. T. Le, K. E. Mclaughlin and R. M. Van Natter. 2002. 

Colloids and Surface Phenomena Aspects of Makeup and Lipstick. 

[2]  Jumat, S. and M. A. Bashar. 2009. A Study on the Thermal Properties 

and Solid Fat Content of Malaysian Rubber Seed Oil. The Malaysian 

Journal of Analytical Sciences. 13: 1–7.   

[3]  Zhao, G., T. D. Etherton, S. G. West, P. J. Gillies and P. M. Kris-

Etherton. 2004. Dietary Alpha-linolenic Acid Reduces Inflammatory 
and Lipid Cardiovascular Risk Factors in Hypercholesterolemic Men 

and Women. Journal of Nutrition. 134(11): 2991–2997. 

[4]  Gomes, P. B., V. G., Mata and A. E., Rodrigues. 2007. Production of 

Rose Geranium Oil Using Supercritical Fluid Extraction. Journal of 

Supercritical Fluids. 41(1): 50–60.  

[5]  Molero Gómez, A., C. Pereyra López and E. De La Martínez Ossa. 

1996. Recovery of Grape Seed Oil by Liquid and SC-Co2 Extraciton: 

A Comparison with Conventional Solvent Extraction. Chemical 
Engineering Journal and the Biochemical Engineering Journal. 61(3): 

227–231.  

[6]  Eikani, M. H., I. Goodarznia and M. Mirza. 1999. SC-CO2 of Cumin 

Seed (Cuminum cyminum). Flavour and Fragrance Journal. 14: 29–

31.  

[7]  Amand, L. and C. J. Tullin. 1998. The Theory behind FTIR Analysis. 

The Centre of Combustion Science and Technology.  
[8]  Njwe, R. M., M. K. Chifon and R. Ntep. 1988. Potential of Rubber 

Seed as Protein Concentrate Supplement for Dwarf Sheep of 

Cameroon. Proceedings of the First Joint Workshop. Trypanotolerant 

livestock in West and Central Africa-Volume 2 Malawi. FAO 

Document Repository. 

[9]  Narahani, D. and P. Kothandaraman. 1983. Influence of Processing and 

Storage on Hydrogen Cyanide and Tannin Content of Para-rubber Seed 

and Its Products. Journal of Animal Feed Science and Technology. 9: 
319–324. 

[10]  Azlan, A., K. N. Prasad, H. E. Khoo, N. Abdul-Aziz, A. Mohammad, 

A. Ismail and Z. Amon. 2010. Comparison of Fatty Acids, Vitamin E 

and Physicochemical Properties if Canarium odontophyllum Miq. 

(dabai), Olive and Palm Oils. Journal of Food Composition and 

Analysis. 23: 772–776.   

[11]  Nehdi, I. 2011. Characteristics, Chemical Composition and Utilisation 
of Albizia Julibrissin Seed Oil. Industrial Crops and Products. 33: 30–

34.  

[12]  Venegas-Caleron M., O. Sayanova and J. A. Napier. 2010. An 

Alternative to Fish Oils: Metabolic Engineering of Oil-seed Crops to 

No. Frequency (cm-1) Assignment 

1 3005-3009 stretching vibration of the cis-double 

bond (=CH) 
2 1736-1743 Carbonyl (C=O) functional group 

3 1645-1650 Cis C=C 

4 1455-1463 Bending vibration of CH3 and CH2 
aliphatic groups 

5 1376 Symetric bending vibration of CH3 

6 914 Bending vibration of cis-double bond 

(=CH) 

Sample (A) 

Sample (B) 

Sample (C) 

 
 



59                                                Siti Hamidah Mohd-Setapar et al. / Jurnal Teknologi (Sciences & Engineering) 69:4 (2014), 55–59 

 

 

69:4 (2014) 55–59 | www.jurnalteknologi.utm.my | eISSN 2180–3722 | 
 

Produce Omega-3 Long Chain Polyunsaturated Fatty Acids. Progress 

in Lipid Research. 49: 108–119. 

[13]  Zhang, Z., S. Wang, Y. Diao, J. Zhang and D. Lv. 2010. Fatty Acid 

Extracts from Lucilia Sericata Larvae Promote Murine Cutaneous 

Wound Healing By Angiogenic Activity. Lipids in Health and Disease. 
9(24): 1–9. 

[14]  Smith, A. N.,  L. A. Muffley, A. N. Bell, S. Numhom and A. M. 

Hocking. 2012. Unsaturated Fatty Acids Induce Messenchymal Stem 

Cells to Increase Secretion of Angiogenic Mediators. J. Cell Physiol. 

227(9): 3225–3233. 

[15]  Chowdhury, A., A. Bhowal and A. Datta. 2012. Equilibrium, 

Thermodynamic and Kinetic Studies for Removal of Copper (II) from 
Aqueous Solution by Onion and Garlic Skin. Water Journal. 4: 37–51. 

[16]  Canbay, H. S. and B. Bardakci. 2011. Determination of Fatty Acid, C, 

H, N and Trace Element Composition in Grape Seed by GC/MS, FTIR, 

Elemental Analyzer and ICP/OES. SDU Journal of Science (E-

Journal). 6(2): 140–148. 

[17]  Zhang, J. 2009. Analysis and Characterization of Consumer Products 
by FTIR, Raman, Chemometrics, and two dimensional ATR-FTIR 

Correlation Spectroscopy. University of New Jersey. 

[18]  Masmoudi, H., Y. L. Dreau, P. Piccerelle and J. Kister. 2005. The 

Evaluation of Cosmetic and Pharmaceutical Emulsions Aging Process 

Using Classical Techniques and a New Method: FTIR. International 

Journal of Pharmaceutics. 289: 117–131.  

 

 


