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ABSTRACT 

  
Tropical climate of Thailand is abundant for coconut planting. Coconut oil has been 

used in Thai folk medicine for skin condition and widely used in cosmetic purpose for skin 

moisturizing. This study aimed to use natural extract virgin coconut oil as functional 

ingredient of o/w emulsion dosage form for skin care lotion products. The coconut oil was 

extracted by developed expressed machine to yield with 20 – 30 % by weight of coconut 

meat.  In the lotion formulation, the common moisturizer in cosmetic use, shea butter was 

studied with difference ratio with extracted virgin coconut oil of 5:1, 4:2, 3:3, 2:4 and 1:5 by 

weight. The emulsion formulations were characterized by pH, viscosity, stability and droplet 

size. All of lotion formulas showed the pH values in between 6.38-6.93, which is close to 

neutral pH and can be used on human skin. Emulsion viscosity increased with virgin coconut 

oil content increasing, resulting in better coated on skin. These might be from lauric acid, 

which is the main constituent in virgin coconut oil. The lotion stability of phase separation 

form shaking stability was tested by 5,000 rpm speed centrifugation for 30 mins, it showed 

that no phase separation for all of emulsion formulas. These implied that the developed 

product were stable under high centrifugation force. Developed lotion products particle size 

was 64–180 nm. Interestingly, the weight ratio of 1:5 for shea butter and coconut oil 

provided the smallest particle size about 64.66 nm, resulting in good texture and might be 

better skin absorption. Therefore, virgin coconut oil content increasing can make the smaller 

particle size in lotion for better absorb in human skin. This work points that coconut oil is 

good property ingredient for skin care cosmetic and essentially further study in industrial 

scale. 
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INTRODUCTION  

  

Coconut is an economic crop of Thailand that is prominent in being used in 

cosmetics to enhance the beauty of body. It commonly used in form of cold pressed 
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oil or virgin coconut oil (VCO) which are valuable in pharmaceutical and cosmetic 

utilization. VCO was extracted by natural process (Meharban & Vardhanan, 2018). 

VCO has the anti-inflammatory properties for human skin from UVB, increase 

collagen content and reduce the chances of skin cancer (Kim et al., 2017). VCO has 

an anti-inflammatory effect on the skin because it helps retain skin moisture and 

help for relaxing (Varma et al., 2019). Traditional production of VCO relies on 

microorganisms attached to coconut meat to help the separation. In the industry the 

extraction is necessary to select microorganisms to improve the production. 

Leuconostoc bacteria are effective microorganisms in coconut milk fermentation 

into VCO which will proceed according to the bacteria maturity Maini & Lopez, 

2022). Natural extracted coconut oil had been produced by grated coconut meat 

mixed with warm or room temperature water and squeezed to make coconut milk. 

After 1-2 days fermentation, coconut oil will separate without the means of chemical 

and heating. It can retain the essential substances in the oil and suitable to be used as 

a cosmetic ingredient for skin nourishing. VCO inhibits the growth of 

Staphylococcus aureus or S. aureus bacteria by destroying the bacterial cell wall 

mechanism and increase the potential for phagocytic immune cells of human body 

(Widianingrum et al., 2019). VCO with Candida kefyr or C. kefyr effective for agent 

E. coli and S. epidermidis (de Oliveira et al., 2018). Coconut oil with a surfactant 

will allow to combine with water to form an emulsion. Emulsions with smaller in 

particle size and more stability for utilization in the compositions of food cosmetic 

and pharmaceutical (Pengon et al., 2018).  

Because coconut is an important economic crop of Thailand and has been 

used for food, medicine and skin care products for a long time. Therefore, the 

research was interested in studying the effect of virgin coconut oil on the properties 

of skin care lotion products.   

 

RESEARCH METHODOLOGY  
 1.  Plant material and coconut oil extraction.  

The mature coconut fruits were collected from Uttaradit province, Mueang. 

The kernel of coconut fruit was separated and grinded to provide coconut milk. 

Coconut milk will then be taken to fermented by natural process in closed container 

for 1 – 2 days for virgin coconut oil separate in layer from coconut cream, then lap 

and filter to yield the clear virgin coconut oil (VCO) of 20 – 30 %w/w. 

2. Lotion preparation 

 The base lotion was prepared in emulsion dosage form using hot-hot process 

to get the suitable formula before varying the ratio of natural oils, virgin coconut oil 

and shea butter. More than 20 formulas were evaluated and developed, and the 

suitable formula was shown in the Table 1. The lotion preparation was started form 

heating up of oil phase (Phase A) to 70 °C and water phase (Phase B) to 75 °C with 

separately vessels. Then both phases were gently mixed with homogenizing at 3000 

rpm under temperature monitoring until it cooled down around 30°C. At 50 °C 

phase C was added and homogenized continuously to avoid temperature 

degradation.  

 In this experiment, the effect of weight ratio between VCO and shea butter 

on the skin care lotion characteristic has been studied. Therefore, the weight ratio 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/leuconostoc
https://www.sciencedirect.com/topics/chemistry/phagocytic
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/kluyveromyces-marxianus
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/staphylococcus-epidermidis
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between shea butter and virgin coconut oil has been established in five formulations 

for skin care lotion as in table 2. 

Table 1 Ingredients of skin care lotion products 

Phase of lotion Ingredients Weight percentage 

Phase A  

(Oil phase) 

White petrolatum 2.0 

Virgin coconut oil (VCO) and 

shea butter 
6.0 

Cetyl alcohol 2.0 

Glyceryl stearate (and) PEG-100 

stearate 
2.0 

Mineral oil 1.0 

Grylceryl monostearate 4.0 

Isopropyl myristate 1.0 

Phase B  

(Water phase) 

Propylene glycol 4.0 

Glycerine 2.0 

Butylene glycol 2.0 

Water 73.05 

Phase C  

(Flavoring substances  

and vitamin) 

Phenoxy ethanol 0.8 

Flavoring substances (Perfume) 0.05 

Vitamin E 0.1 

Table 2 Weight ratio between shea butter and VCO in skin care lotion formulas  
Skin care lotion 

products formulas 
Weight ratio 

 Shea Butter VCO 

1 5 1 

2 4 2 

3 3 3 

4 2 4 

5 1 5 

3. Characterization and stability of developed lotion 

Developed lotions were characterized as follows; 

(a)  Acidity–alkalinity or pH of lotion products had determined by pH meter 

model S-20K as in figure 1. Sample with the weight of 5 gram at room 

temperature test for 3 times and calculated the mean value. pH meter 

will be calibrated with the standard buffer solution by the pH of 4, 7 and 

10.  

(b) Viscosity and rheology of lotion were determined at the room 

temperature by Viscometer Brookfield model DVI+CP as in figure 2. 

Evaluation method used the pin size CPE-41 speed of 100 rpm. Sample 

with the weight of 0.5 gram was put into the analytical plate of 

instrument and test for 3 times for calculate the mean value. 

(c) Stability of lotion products was evaluated by centrifuge testing with 

Microcentrifuge/refrigerated centrifuge model Z326K as in figure 3 with 
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speed of 5000 rpm for 30 min. In the experiment, sample of 5 gram was 

taken into centrifuge tube with the volume of 15 ml. Then phase 

separation parameter was observed. The experiment was tested for 3 

times. 

(d) Particle size of lotion was evaluated by particle size analyzer 

ZETASIZER model Nano-ZS9 0  in figure 4. Lotion was diluted by DI 

water in the ratio of 1 :1 00 by volume with the volume of 5 ml of DI 

water. Then put it into the cuvette at temperature control by 25 °C and 

tested for 3 time to calculate the mean value. 

   

      Figure 1 pH meter                         Figure 2 Viscometer Brookfield  

 

Figure 3 Microcentrifuge/refrigerated centrifuge model Z326K 
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Figure 4 Particle size analyzer ZETASIZER model Nano-ZS90 

RESULTS AND DISCUSSION 

Acidity and Alkalinity or pH values for the products of lotion have the 

values of pH 6.38-6.93 which close to the neutral value as in table 3.  

Table 3 Acidity and Alkalinity or pH values for the skin care lotion from the 

experiments 

Skin care lotion 

recipe formulas 
Weight ratio of plant natural oil 

 pH  SD. 
Shea Butter Virgin coconut oil (VCO) 

1 5 1 6.42 ± 0.02 

2 4 2 6.75 ± 0.01 

3 3 3 6.73 ± 0.08 

4 2 4 6.86 ± 0.06 

5 1 5 6.38 ± 0.06 

Acidity and Alkalinity or pH for all of product lotion formulas determined 

by pH meter (S-20K) had the value between 6.38-6.93 which were closed to the 

neutral value. The results show that all of lotion products from the experiment can 

be used for human body skin. All of 5 formulas, that containing of VCO had the pH 

value close to human body skin of 4.5 0 –5 .75. This implied that VCO and other 

ingredient were less effect on pH change from nutral pH of water in formula. 

Moreover, coconut oil can customize the pH value of skin care lotion products close 

to the pH value of human skin by adjusting pH. The pH of cosmetic products must 

be within the acceptable skin pH of 4.5–7.5 (Fransiska et al., 2021). Human body 

skin is the largest organ in the human body with a surface area of 1.5–2 square 

meters has a pH between 4.0 and 6.0 [9]. 

 Rheology evaluation for the skin care lotion products in centipoise (cP) unit 

found that increasing coconut oil in formulas cause the increasing in viscosity of 

products as table 4.  
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Table 4 Viscosity of skin care lotion products 

Skin care lotion 

recipe formulas 

Weight ratio of plant natural oil 

(% in total) Viscosity 

(cP) 
SD. 

Shea Butter 
Virgin coconut oil 

(VCO) 
1 5 (83.33) 1 (16.67) 404.50 ± 157.35 

2 4 (66.66) 2 (33.34) 16.53 ± 5.08 

3 3 (50.00) 3 (50.00) 53.60 ± 12.66 

4 2 (33.34) 4 (66.66) 519.26 ± 14.40 

5 1 (16.67) 5 (83.33) 419.53 ± 37.80 

From the result of table 4, the product recipe with high content of shea 

butter to 83.33% of total plant natural oil trend to increase in viscosity of lotion. 

Increase in viscosity from two factors of 1) smaller in particle size as observe in 

formula 5 and 2) solid content in the recipe as observe in formula 1. Because the 

main chemical composition in shea butter were triglyceride and oleic acids, while in 

coconut oil can be found lauric acid as the main composition. The difference of main 

composition causes the difference in melting point for shea butter of 40-48 oC which 

higher than the coconut oil melting point of 23-26 oC. In room temperature, coconut 

oil is liquid phase while shea butter has the characteristic between solid and liquid.  

It is particularly interesting when shea butter content in lotion recipe less 

than 17% of total vegetable oils affect to particle size of lotion recipe reducing 

which can observe in formula 5 (table 5). Decreasing in particle size causes the 

higher the viscosity as well (Yoshihara et al., 2022). Proper viscosity of a cosmetic 

formulation allows for better diffusion and influences the product quality (Yeo & 

Kim, 2018).  When applying lotion on the skin, user will pour on the palm before 

spreading and rubbing on the skin. A good lotion should spread well while applying, 

which causes shearing. However, lotion must not flow or drip from the hands when 

takes out of the packaging and apply or rub on the skin (Yao & Patel, 2001). 

Stability of lotion recipe formulas had been tested by centrifuge by rotation 

speed of 5,000 rpm there was no phase separation found for every lotion recipe 

formula. The results show the stability of products for consumer acceptance. 

Stability study of cosmetic is important to setting criteria for quality, safety and 

efficacy (Deuschle et al., 2015). In the case of sunscreen lotion, rheological 

properties due to the viscosity and the type of emulsifier mixed in the lotion affected 

on lotion stability (Addor et al., 2022). Lotion stability was the important property 

which must be considered before spreading to the consumers. Storage conditions 

recommended by the operator were 15–30 °C. When the temperature was raised to 

46°C for some period, there was no effect on the chemical stability of the lotion 

product (Bogan et al., 2018). 

Stability test for lotion products by centrifuge with round speed of 5,000 

rpm found the texture of products were homogeneous with no segregation. Show 
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that lotion recipe formulas from this experiment could be produced for commercial 

with the acceptance in the markets.  

Particles size of lotion products has been tested by particle size analyzer 

ZETASIZER model Nano-ZS9 0. The results of particle size analyzer were as in 

table 5.  

Table 5 Particle size in the texture of skin care lotion recipe lotion  

Skin care 

lotion recipe 

formulas 

Weight ratio of plant natural oil 

 (% in total) Particle size 

(nm) 
 (SD) 

Shea Butter Virgin coconut oil (VCO) 
1 5 (83.33) 1 (16.67) 181.34 ± 16.61 

2 4 (66.66) 2 (33.34) 154.17 ± 16.31 

3 3 (50.00) 3 (50.00) 184.72 ± 13.44 

4 2 (33.34) 4 (66.66) 147.56 ± 6.04 

5 1 (16.67) 5 (83.33) 64.66 ± 2.28 

The results from particle size analyzer in table 5 for lotion recipe formulas 

had particle size between 64–180 nm. The recipe with the most coconut oil content 

of 83.33 % in total of plant natural oil had the smallest size of 64.66 nm showed that 

coconut oil rendered the lotion texture finer and better absorb into the human skin.    

Skin absorption of drugs or active substances was often the main factor for 

the ability to coat the skin or occlusive effect. Smaller particle size increases 

diffusion efficiency. The experimental results found that high viscosity lotion recipe 

tended to affect adhesion and skin coating better than low viscosity recipe. Smaller 

in particle size of lotion resulting in better skin permeability. Therefore, lotion recipe 

formula 5 proper for the future development from the efficiency for takes the drug or 

importance substances into the skin. Smaller size of the lotion particles affects the 

penetration and retention of moisture to the skin (Moribe et al., 2010). The 

nanometer size of particles in lotion was excellent property for use in cosmetics 

cause the active ingredients in the lotion well penetrate the skin and provides long-

lasting skin care value (Guzmán et al., 2022). Lotions with nanoemulsion size 

particles were able to maintain the physical properties during retention and 

permeability more than non-nanoemulsion lotions (Hanifah & Jufri, 2018). When 

the weight ratio of virgin coconut oil was increased, the particle size tended to 

become smaller. Therefore, increasing the weight ratio of virgin coconut oil in body 

lotions cause the better in the skin penetration and provides long-lasting skin care 

value.  

 

CONCLUSIONS 

 

 The skin care lotion production experiment studied the ratio between virgin 

coconut oil and shea butter on the properties of skin care lotion products from the 

experiments in terms of pH, viscosity, centrifuged stability test and particle size 

measurement. virgin coconut oil used in this study was produced by natural 

processes to preserve the essence of coconut oil. All of skin care lotion recipe was in 
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the range of pH 6.38-6.93, which close to neutral pH. As the total percentage of 

coconut oil increased, the viscosity of the lotion recipe tended to increase. Stability 

of skin care lotion recipe test by skin care lotion recipe centrifuge by the speed of 

5,000 rpm not cause the lotion sample separate. Therefore, all of skin care lotion 

recipe from this experiment had the stability property for the acceptance of the 

commercial. The skin care lotion recipe from the experiment had the particle size 

between 64-180 nm. The lotion recipe which contents the most percentage of 

coconut oil had the smallest particle size of 64.66 nm. The result show that virgin 

coconut oil caused the finer texture and easier to absorb for better skin care into the 

human skin.  
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