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Abstract—The skin is the largest organ consisting of two 

layers (epidermis and dermis), so it needs to be protected from 
free radicals and moisturizes. Virgin Coconut Oil (VCO) 
contains phytosterol, which can be useful as an anti-
inflammatory. Experiments to identify the effectiveness of 
VCO in burns were carried out using rabbits suffering from 
second-degree burns as test subjects. Subjects treated with 
commercial VCO products were topically divided into four 
groups (i.e., negative control, positive control treatment with 
bioplacenton, treatment with an artificial VCO, and treatment 
with a commercial VCO). The diameter of the wound was 
measured on days 0, 3, 7, 15, and 21. On the last day, the 
treated animal was anesthetized, and the wound tissue was 
taken for histological examination. From the results of the 
study, it was found that commercial and artificial VCO both 
had a fast healing effect with an average of 52.6% and 37,1% 
for epithelial cells thickness and number, respectively, while 
bioplacenton had the ability to close burns slightly better with 
a significant difference (P <0.05).  
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I. INTRODUCTION  

The skin is the largest organ that functions to cover the 
body. The skin are composed of several basic structures and 
consist of two layers, namely the epidermis and the dermis, 
each of which has many functions. Generally, the skin acts as 
a protector for the internal organs of chemical gbhan, 
external disturbances such as hot water, radiation, pressure, 
friction and others. The skin also acts as a sensor in the form 
of touch, tension, heat, pain, and notice to the skin potensial 
harm. Moreover, the skin also acts as a medium for 
exchanging liquid, mineralsalts, gases, and thermal [1, 2]. 

Burns are injuries caused by touching the surface of the 
body with objects that produce heat (direct or indirect fire, 
high temperature exposure from the sun, electricity, or 
chemicals, water, etc.) or substances that are burning. 
Serious burns require medical treatment and almost occur in 
various countries in the world and not a few of those who 
died. Burns can cause trauma with high levels of morbidity 
and mortality. The costs needed to handle it are high. This 
shows that burns are a disease that requires serious treatment. 
However, the success rate for recovery of an inpatient has 
shown a consistent increase over the past four decades. Fluid 
management has helped in combating death from burning [3, 
4]. 

Wound care is very important to achieve the best 
functional and aesthetic results in a short time. Wound 
healing is a complex biological event, and extrinsic and 
intrinsic factors can cause complications. Injury in the form 
of burns will be very risky for the safety of a patient if not 
immediately get treatment. In general, the wound care 

process is carried out in stages starting from inflammation, 
angiogenesis, repairing several tissues such as granulation, 
connective, and epithelial, and finally doing renovations [5, 
6]. 

Coconut trees are one of the many important plants that 
play a role in the health sector. This is because coconut is 
believed to have various types of phytochemicals that are 
therapeutic. This type is thought to be beneficial and plays an 
important role in curing various types of diseases such as 
infectious diseases, impaired liver function, diabetes mellitus, 
heart disease, and other diseases. In terms of health food, 
coconut oil has also become increasingly popular, including 
where it can be used in stress relief, skin and hair care, 
weight loss, cholesterol and blood fat levels, has an 
immunomodulatory effect, is able to stabilize blood pressure, 
prevent circulatory disorders and Alzheimer's disease. , is 
anti-inflammatory, analgesic, and antipyretic, and most 
importantly can be used as an alternative for the treatment of 
minor burns to second-degree burns. [7 - 10]. 

Virgin Coconut Oil (VCO), when used topically, can 
function as a protector of the skin and prevent infection, 
protect the skin from free radicals, and moisturize of the skin. 
The VCO contains phytosterol, which can be useful as an 
anti-inflammatory. Several studies have succeeded in 
proving that topical utilization of virgin coconut oil (without 
hydrolysis) can accelerate the healing time of natural burns 
by using Bioplacenton [11 - 13]. 

Coconut oil is thought to have a high enough polyphenol 
content so that it has a good ability to maintain healthy tissue 
and serum levels. Polyphenols also have a role in binding 
and trapping reactive oxygen in the plasma and interstitial 
fluid originating from the arterial wall [14]. 

The VCO has been widely used for burn treatment, 
previously study reported that VCO can used for burn wound 
healing agent compared to silver sulphadizine [15]. Anothers 
previously study reported that VCO is able to decrease the 
period of ephitelialization and made faster wound healing 
contraction [16,17]. Previous studies [18] have explained that 
over a period of 24 to 48 hours epithelial cells will move 
from the outside following the groove of the wound with 
little cell proliferation while depositing components along 
the edge of the incision in the dermis. These cells coalesce in 
the middle line below the surface scab, producing an 
epithelial layer that closes the wound. This proliferation of 
epithelial cells causes the epidermal layer to thicken. 
Terpenoids are dehydrogenated and oxygenated derivatives 
of terpenes. Terpenes are a class of hydrocarbons that are 
mostly produced by plants and some groups of animals. 
Other research results explain that terpenoid compounds 
have antimicrobial and antioxidant effects for further 
responsible for wound contraction and are able to increase 
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the rate of epithelialization and stimulation of collagen in 
skin tissue [19]. Overall terpenoid compounds can improve 
the healing process of burns. Saponins play a role in closing 
wounds by stimulating type I collagen, which plays a role in 
the process of wound closure and increasing tissue 
epithelialization as an antimicrobial, antioxidant, and 
accelerates epithelial cell migration [20, 21, 22].  

This research aimed to determined the effect of VCO as 
oil treatment for burn incidence and use bioplacenton as 
comparison. In this paper, an artificial VCO instead of 
commercial VCO is introduced. 

II. METHODOLOGY 

A. Materials 

The tools used in this study were grated coconut, 
tools/hydraulics for coconut milk 10 ml, ruler 10 mm and 
vernier caliper (sketmat), Blender machine, light microscope, 
object-glass, deck glass, container, filter paper, large funnel, 
small funnel, spatula, plastic bottles, measuring cups, water 
hose, small dipper, large filter, small filter, cloth napkin, 
scalpel, razor, gloves, mouth mask, iron plate 2 x 2 cm. The 
ingredients used in this study were fresh old coconut, rabbit 
(Oryctolagus cuniculus), lidocaine cream 9%, Fatty acid 
methyl esters (FAME), Bioplacenton gel. 

B. Animals 

In the experiment, 20 male rabbits (Oryctolagus 
cuniculus) about 1 kg were used. Before the experiment, the 
test animals were quarantined in a room at room temperature 
(22-25 ° C). During quarantine, rabits were only given 
enough food with ad libitum drinking water. As a legal basis 
for research, animal ethical trials were obtained from the 
health and science commission, University of North Sumatra, 
Indonesia. 

C. Experimental Design 

The 20 male rabbits with second degree burns were 
divided into 4 groups (each group consisted of 5 rabbits), 
namely Group I (negative control) had never received 
treatment, Group II (positive control) received treatment with 
Bioplacenton gel, Group III (group treatment I) with topical 
VCO treatment. Group IV (treatment group II) with 
treatment of topical VCO commercial products. 

Next, the area of the back that was to be burnt (second 
degree) in each rabbit for each group was shaved (vertebral 
column area with a distance of 2.5 cm from both sides of the 
ear). The cleansed skin area was given a topical anesthesia of 
about 9% lidocaine and then left for 5 minutes until the 
rabbit skin is completely numb. An iron plate (2 x 2 cm) that 
has been heated in boiling water was placed on the skin of 
the rabbit's back for 2-3 seconds. After second-degree burns 
are formed, artificial VCO, commercial VCO products, or 
Bioplacenton gel are applied immediately. Whereas in the 
negative control group, burn treatment only used aqua dest. 
By observing the diameter of burns of degree II, reddish 
color and edema, the formation of scab and collagen tissue, 
this diameter measurement carried out on days 3, 7, 11, 15, 
and 21. The diameter observation was carried out visually by 
observing the change in diameter. Measurements made using 
the calipers of the squad [23]. 

D. Histology Examination 

On the 21st day of treatment, a small excision sample 
containing part of the wound area on the skin was taken for 
histopathological studies. Samples were fixed in 10% 
formalin buffer, processed, blocked with paraffin, then cut to 
5 μm, and stained with hematoxylin and eosin. Slides were 
then read under a light microscope to see fibroblasts, 
epithelialization, and neovascularization [24]. The thickness 
of the epithelial growth was measured from the dermis to the 
tip of the epithelium, which grows using a light microscope. 
Meanwhile, the number of fibroblast cells and blood vessels 
in injured skin preparations was calculated manually with 
400x magnification [25]. 

E. Data Analysis 

Data obtained from experimental measurements were 
processed and analyzed using SPSS (Statistical Package for 
Social Sciences) 17.0 for Windows. Furthermore, the 
normality of the data is obtained from the Shapiro-Wilk test 
results where p> 0.05. While the average difference between 
groups was calculated using the One Way Anova method. 
The homogeneous variance was evaluated using the 
Bonferroni post hoc test. If it does not meet the requirements, 
then the Kruskal-Wallis non-parametric test is performed. 

III. RESULT AND DISCUSSION 

Samples in the study were 20 male rabbits with age 
around 2-3 months divided into four intervention groups in 
the form of: without treatment, treatment with bioplasenton, 
treatment with commercial VCO, treatment with artificial 
VCO. First, shaving the animal's back using a razor, then 
injected with 0.2cc lidocaine in the shave area. Then the 
wound was made by dropping water at 100oC using a syringe 
for 7 seconds in a circular shape with a diameter of 2cm. The 
treatment was started some time after the burn occurred. 
Furthermore, wound measurements were taken on days 0, 3, 
7, 15, 21 with centimeter measurements. Burn diameter 
measurements is given in Table I, where K- is negative 
control, K + is positive control (given bioplacenton), K1 is 
the treatment group with an artificial VCO, K2 is the 
treatment group with a commercial VCO. Visual 
observations of changes in the burn diameter of each group 
(K-, K +, K1, K2) for each measurement day (i.e., 0, 3, 7, 
and 21, from left to right) are given in Fig. 1. 

TABLE I. BURN DIAMTER, EPHITHELIAL CEL THICKNESS, 
EPITHELIAL CELL COUNT 

Group Burn diamater Epithelial cel 
thickness (µm) 

Epithelial cel 
count 0 3 7 15 21 

K- 2,0 1,9 1,5 1,2 0,5 980,5 5.6 
K+ 2,0 1,8 1,2 0,4 0,0 458,6 9.2 
K1 2,0 1,8 1,1 0,3 0,0 467.8 8.8 
K2 2,0 1,8 1,0 0,3 0,0 464.7 8.9 

The smallest wound diameter was obtained on day 21, ie 
in the treatment groups K1 and K2 given commercial VCO 
and artificial VCO, respectively. While the largest diameter 
on the 21st day was found in the untreated group. It is clear 
that VCO provides a faster recovery effect compared to 
Bioplasenton. Based on statistics, it was found that the 
negative control group without treatment had a significant 
difference (P <0.05) compared to the other groups. The 
results of observing the thickness of epithelial cells are done 
by calculating the thickness of epithelial cells at the time of 
histological observation. Skin histology was observed in 
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each group. The average thickness of epithelial cells showed 
that the thickness of the negative control group had higher 
epithelial thickness compared to other groups with an 
average value of epithelial thickness on negative controls on 
average around 980.5µm. From the statistical results, it was 
found that the negative control group had a significant 
difference (P <0.05) with the other groups. The statistical test 
value, P <0.05, indicates that the negative treatment or 
control group significantly differed from the other groups 
accompanied by treatment. More detail for the average size 
of each group is given in Fig. 2.  

 

Fig. 1. Visual observations of changes in the burn diameter 
of each group (K-, K +, K1, K2) for each measurement day 
(i.e., 0, 3, 7, and 21, from left to right). 

The results of the calculation of the number of epithelial 
cells are done by counting the number of epithelial cells 
during histological observation by observing the histology of 
the skin in each group. The number of epithelial cells was 
calculated based on histological observations by observing 
skin histology in each group. The improvement of wound 
diameter in the group with VCO treatment (K1 and K2) 
occurs because VCO has a content that can play a role in the 
formation of new tissue through increasing the level of 
mucus in the wound so that it helps the process of 
calcification and acceleration of tissue healing. Visually 
observations of the epithelial cell amount can be seen in Fig 
3. Previous studies using VCO have shown that VCO has 
several biological and pharmacological activities, including 
anti-inflammatory, antibiotic, and antioxidant properties. 
VCO has the main compound in the form of flavonoids. 
Flavonoids have anti-inflammatory and antioxidant effects. 
The antioxidant effect is shown from the content contained in 
flavonoids, namely the presence of caffeic phenyl ester acid 

(CAPE) (a high level of antioxidants). Flavonoids are also 
believed to have effects in the process of healing burns [26, 
27, 28, 29]. 

 

Fig. 2. Epithelial Thickness: (a) K- is about 980,5 µm; (b) 
K+ is about 458,6 µm; (c) K1 is 467,8µm; (d) K2 is 464.7µm. 

K-

K+

K2

K1

 

Fig. 3. Average Epithelial Cell Amount. 

IV. CONCLUSION 

Experimental designs on 20 rabbits to observe the healing 
process of burns with a variety of four treatments (i.e., aqua 
dest, Bioplacenton gel, commercial VCO, artificial VCO) 
have been successfully conducted. From the results of the 
experiments and observations found that the burns treatment 
with commercial and artificial VCO treatments provides a 
healing effect that is much faster. While treating with 
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bioplacetone has a faster closing effect on burns. Other 
observations also showed that treatment with VCO affected 
epithelial cell thickness lower than the other groups by an 
average of about 52.6%, and also had an average number of 
epithelial cells more than the other groups averaged around 
37.1%.  

ACKNOWLEDGMENT  

Thanks to Universitas Prima Indonesia for support this 
reaserch. 

REFERENCES 

[1] A. M. Abast., H. Koleagan & J. Pontoh, “Analisis Asam Lemak 
dalam Minyak Kelapa Murni Menggunakan Derivatisasi Katalis 
Basa”, Jurnal MIPA UNSRAT Online, vol. 5, pp. 29-31, 2016. 

[2] Z. Ahmad,  M. R. Sarmidib, &  R. Hasham, “Evaluation of Wound 
Closure Activity of Cococ Nucifera Oil on Scratched Monolayer of 
Human Dermal Fibroblasts”, Chemical Engineering Transaction, 56: 
1652-62, 2017. 

[3] J. Anggowarsito, L, “Luka Bakar Sudut Pandang Dermatologi”, 
Jurnal Widya Medika Surabaya, vol. 2, pp. 115-120, 2014. 

[4] A. A. Anzaku, E. B. Assikong, A. Martin, U. Peter, & T. T. Keneth, 
“Antimicrobial Activity of Coconut Oil and Its Derivate (Lauric 
Acid) on Some Selected Clinical Isolates”, International Journal of 
Medical Sciences and Clinical Inventions, vol. 4, 3174-7, 2017. 

[5] M. Arumugam, M. Ramlan., & K. Eagappan, “Cold Pressed Virgin 
Coconut Oil From Fat Coconut Flakes A Functional Oil”, 
International Journal of Pharmaceutical Sciences, vol. 6, 186-90, 
2014. 

[6] D. Girard, B. L. Pham, V. Buhe, M. Trouillas, K. Ghazi, M. M. 
Alexaline, C. Egles, L. Misey, B. Coulomb, J. J. Latailade, & F. 
Berthod,  “Biotechnological Management of Skin Injuries: Challenges 
and Perspectives in Wound Healing and Sensory Recovery”, Tissue 
Engineering Part B, vol. 23, pp. 59-82, 2017. 

[7] Harien, “Anatomi Fisiologi Kulit dan Penyembuhan Luka”, Malang, 
Universitas Muhammadiyah Malang, 2010. 

[8] A. Hemmati, A. Rezaie, P. Tamri, & S. Yousefinasab, “Evaluation of 
the Healing Effects of Onosma bolbutrichum Root Extract on Second 
Degree Burn Wound in Rabbit”, Journal of Applied Pharmaceutical 
Science, vol. 7, 168-71, 2017. 

[9] R. Islam, U. K. Rima, M. M. Hossain, M. M Rahman, & M. A. H. N. 
A. Khan, “Topical Application of Silver-curcumin on Wound Healing 
in Rabbits”, The Bangladesh Veterinarian, vol. 32, pp. 55-64, 2015. 

[10] R. J. S. Kalangi, “Histofisiologi Kulit”, Jurnal Biomedik, vol. 5, pp. 
12-20, 2012. 

[11] D. Kaushik, S. K. Sharma, P. Kaushik, S. Sharma, & A. C. Sharma, 
“Burn Wound: Pathophysiology and its Management by Herbal 
Plants”, Chronicles of Young Scientists, vol. 4, pp. 86-93, 2013. 

[12] P. Kumar, N. Manjunatjh, M. Basil, & K. Bhat, “A Comparative 
Evaluation of The Effect of Virgin Coconut Oil and Chlorhexidine 
Mouthwash on Periodontal Pathogen-An Invitro Microbial Study”. 
International Journal of Current Research, vol. 9, 48062-7, 2017. 

[13] W. S. L. S. Menaldi, K. Bramono, & W. Indriatmi, “Ilmu Penyakit 
Kulit dan Kelamin”, 7th Ed. Jakarta: FKUI. pp: 3-7, 2016. 

[14] A. Muntaha, Haitami, & N. Hayati,  “Perbandingan Penurunan Kadar 
Formalin pada Tahu yang Direbus dan Direndam Air Panas”, Medical 
Laboratory Technology Journal, vol. 1, pp. 84-90, 2015. 

[15] B. C. Nielson, N. C. Duethman, J. M. Howard, M. Moncure, & J. G. 
Wood, “Burn: Pathophysiology of Systemic Complications and 
Management”, Journal of Burn Care and Resrarch, vol. 38, pp. 469-
481, 2017. 

[16] A. T. V. Nguyen, T. D. Le, H. N. Phan, & L. B. Tran, “Antibacterial 
Activity of Free Fatty Acids from Hydrolyzed Virgin Coconut Oil 
Using Lipase from Candida rugosa”, Hindawi Journal of Lipids, pp. 
1-7, 2017. 

[17] T. N. Oseni, W. M. A. D. B. Fernando, R. Coorey, I. Gold, & V. 
Jayasena,  “Effect of Extraction Techniquees on the Quality of 
Coconut Oil”, African Journal of Food Science, vol. 12, pp. 58-66, 
2017. 

[18] A. S. Rosa, S. Adi, Achadiyani, A. F. Khairani, U. A. Lantika, “Efek 
Gel Kentang Kuning (Solanum tuberosum L.) terhadap Proses 
Penyembuhan Luka pada Mencit (Mus musculus)”, Global Medical 
and Health Communication, vol. 6, pp. 21-7, 2018. 

[19] P. M. Rowan, L. C. Cancio, E. A. Elster, D. M. Burmeister, L. F. 
Rose, S. Natesan, R. K. Chan, R. J. Christy, & K. K. Chung, “Burn 
Wound Healing and Treatment: Review and Advancements”, Critical 
care, vol. 19, pp. 1-12, 2015. 

[20] N. Satheesh, “Review on Production and Potential Application of 
Virgin Coconut Oil”, Annals Food Science and Technology, vol. 16, 
pp. 115-26, 2015. 

[21] J. Silalahi, & C. Surbakti, “Burn Wound Healing Activity of 
Hydrolyzed Virgin Coconut Oil”, International Journal of PharmTech 
Research, vol. 8, pp. 67-73, 2015. 

[22] L. H. Orsted, D. H. Keast, L. F. Lalande, J. L. Kuhnke, D. O. S. 
Drombolis, S. Jin, J. Haley, & R. Evans, “Skin: Anatomy, Physiology 
and Wound Healing”, Canada: Canadian Association of Wound Care. 
pp: 5, 22, 2018. 

[23] M. Takeo, W. Lee, & M. Ito, “Wound Healing and Skin 
Regeneration”, Cold Spring Harbor Laboratory Press, vol. 5, pp. 1-12, 
2015. 

[24] A. R. Widiyanti, “Utilization of Coconut into a VCO (Virgin Coconut 
Oil) as Antibiotic in an Effort to Support the Health of Indonesia 
Healty Vision 2015” Prosiding Seminar Nasional Biologi 2015, pp. 
577-84, 2015. 

[25] L. Y. Chew, “The beneficial properties of virgin coconut oil in 
management of atopic dermatitis. Pharmacognosy Reviews”, vol. 13, 
2019. 

[26] E. Indra, K. Ho, Arlinanda, R. Hakim, D. Sitanggang, and O. 
Sihombing, “Application of C4.5 Algorithm for Cattle Disease 
Classification,” J. Phys. Conf. Ser., vol. 1230, p. 012070, Jul. 2019, 
doi: 10.1088/1742-6596/1230/1/012070. 

[27] M. H. Sipayung, & J. Silalahi, “The Activity of Combination of 
Hydrolyzed Virgin Coconut Oil And Chitosan Toward Wound 
Healing Parameters on NIH 3T3 Cells Using In Vitro 
Methods”, Asian Journal of Pharmaceutical Research and 
Development, vol. 7, pp. 14-19, 2019. 

[28] A. M. M. Malik, F. Othman, F. Hussan, N. A. Shuid, & M. Q. Saad,  
“Combined virgin coconut oil and tocotrienol-rich fraction protects 
against bone loss in osteoporotic rat model”, Veterinary World, vol. 
12, 2019. 

[29] O. M. Escuadro-Chin, C. M. M. Maaño, & L. B. Dofitas, 
“Randomized Assessor-Blinded Controlled Trial on the Efficacy and 
Safety of Virgin Coconut Oil versus Mineral Oil as a Therapeutic 
Moisturizer for Senile Xerosis”, Acta Medica Philippina, vol. 53, 
2019.

 

2020 3rd International Conference on Mechanical, Electronics, Computer, and Industrial Technology (MECnIT)

389Authorized licensed use limited to: Heriot-Watt University. Downloaded on September 21,2020 at 12:58:20 UTC from IEEE Xplore.  Restrictions apply. 


