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ABSTRACT 
 

Malnutrition is characterized by inadequate food intake, posing significant health risks, especially in vulnerable 
populations such as children and adolescents. This study aimed to evaluate the effects of virgin coconut oil (VCO) 
and extra virgin olive oil (EVOO) on weight gain in malnourished white rats (Rattus norvegicus). This study used 
post-test only with control group design, with 24 male rats divided into four groups: negative control, VCO, 
EVOO, and VCO & EVOO combination. Treatment was given for 14 days, with weight measurements taken at 
baseline, day 7, and day 14. The results showed a significant increase in body weight in all treatment groups (p 
<0.05). Although no significant difference was observed between the VCO and EVOO groups, a trend of greater 
weight gain was noted in the EVOO group. As conclusion, these findings indicate that VCO and EVOO can 
contribute to weight gain in white rats, although the effect is not significant. Further research is recommended to 
conduct long-term studies and include assessment of lipid profiles, glucose levels, and insulin to gain a deeper 
understanding of the effects of these oils.  
Keywords: virgin coconut oil; extra virgin olive oil; body weight; Rattus norvegicus 
 

INTRODUCTION 
 

Malnutrition, defined as consuming less than the required amount of food, can lead to serious biological 
disorders, including increased risks of infection, morbidity, and mortality, as well as declines in mental and 
cognitive development, particularly in early life.(1) Data from the World Health Organization (WHO) indicates 
that in 2014, 50 million children were malnourished, with 16 million suffering from severe malnutrition.(2) In 
Indonesia, particularly in South Sulawesi, the prevalence of malnutrition among toddlers reaches 25.6% and 
6.6%.(2) This situation underscores the need for effective interventions to improve nutritional status, especially 
among vulnerable groups like children. In this context, virgin coconut oil (VCO) and extra virgin olive oil (EVOO) 
emerge as two products with potential health benefits, particularly in weight management. VCO is produced from 
fresh coconut meat without high heat processing, preserving many beneficial nutrients and bioactive compounds, 
including lauric acid, which has antimicrobial and anti-inflammatory properties.(3,4) EVOO, recognized for its 
health benefits, is rich in monounsaturated fatty acids and antioxidants that contribute to heart health and 
inflammation reduction.(5) 

The comparison between VCO and EVOO in the context of weight management in white rats (Rattus 
norvegicus) is crucial, given the different compositions of fatty acids and bioactive compounds in these oils. 
Previous research indicates that EVOO has a higher polyphenol content, which enhances insulin sensitivity and 
reduces inflammation, while VCO is richer in medium-chain triglycerides that can boost energy and 
metabolism.(6–8) Research indicates that both VCO and EVOO function not only as food ingredients but also as 
potential therapeutic agents in weight management. The consumption of EVOO can reduce the risk of 
cardiovascular disease and improve blood lipid profiles, which are crucial for weight control.(8–10) Meanwhile, 
VCO has demonstrated positive effects in improving fat metabolism and reducing visceral fat in experimental 
animals.(6,11) An in-depth analysis of the chemical composition and mechanisms of action of VCO and EVOO is 
necessary to determine which oil is more effective in weight control and to understand the broader implications 
for public health.  

This study aimed to explore how each oil affects body weight and composition in white rats, providing 
deeper insights into their effectiveness in weight management and the underlying mechanisms. Additionally, 
EVOO and VCO have been shown to improve lipid profiles and reduce inflammation, contributing to a lower risk 
of metabolic diseases.(8–10) Conversely, VCO can enhance fat metabolism and exert a thermogenic effect, aiding 
in weight reduction.(6,11) Understanding the synergistic potential between these oils is essential, especially given 
the rising prevalence of obesity and related diseases worldwide. This research is expected to provide new insights 
into effective weight management strategies and enhance our understanding of the role of vegetable oils in diet 
and health overall. 
 

METHODS 
 

This research was a true experimental study with a post-test only design,(12,13) involving white rats (Rattus 
norvegicus) to evaluate the comparative effectiveness of VCO and EVOO on weight gain in malnourished rats. 
This study conducted at the Research Laboratory of the Faculty of Medicine, Universitas Muslim Indonesia, 
Makassar, from July to August 2024, the study involved 24 male white rats aged 2-3 months, weighing 150-200 
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grams. The rats were divided into 4 groups, namely group 1 as a negative control which was given a placebo in 
the form of 0.5% Na-CMC. Group 2 was the VCO group and was given high-fat, high-carbohydrate feed and a 
VCO dose of 1.8 ml/200 g body weight. Group 3 was the EVOO group and was given high-fat, high-
carbohydrate feed with an EVOO dose of 1.8 ml/g body weight. Group 4 as a combination group of VCO & 
EVOO and feeding with a dose of VCO 1 ml/200 g body weight & dose of EVOO 1 ml/200 g body weight. 

The rats were housed for one week for adaptation before the initial weight measurement and then treated 
for 7-14 days. Weight gain was measured as the dependent variable. Measurement of weight gain was carried 
out on white mice after placebo administration (H0), on the seventh day after treatment (H7) and on the 
fourteenth day (H14). Data were analyzed using SPSS,(14,15) with normality assessed using the Shapiro-Wilk test, 
followed by either a paired T-test or Kruskal-Wallis test based on the data distribution.(16) A one-way ANOVA 
and LSD post-test were used to compare body weight differences across groups.  

Ethical approval was obtained from the Faculty of Medicine, Universitas Muslim Indonesia. This study 
aims to provide valid and reliable data on the effectiveness of VCO and EVOO in weight management, 
contributing evidence for healthier dietary practices.  
 

RESULTS 
 

After conducting a data normality test with the Shapiro-Wilk test, 24 data were found to be normally 
distributed. Table 1 present the results of the body weight normality test in all groups, which overall had a p value 
of >0.05. Because all the data was normally distributed, the analysis used to compare body weight before and 
after treatment was the paired samples t-test. 
 

Table 1. The results of normality test of body weight in all groups of white rats 
 

Group Weight (gram) 
H0 H7 H14 

Mean±standard deviation p Mean±standard deviation p Mean±standard deviation p 
Negative control 144,66±3,38 0,698 162,16±12,70 0,379 192,16±5,45 0,491 

EVOO 142,83±3,48 0,236 174,66±4,41 0,060 202,16±13,64 0,927 
VCO 143,66±4,22 0,743 175,16±12,22 0,241 191,00±22,16 0,066 

EVOO & VCO 141,66±6,62 0,213 174,16±19,08 0,100 185,66±30,25 0,439 
 

 
Figure 1. Graph of weight change before and after intervention 

 

Table 2.  Comparison of body weight in the negative control group 
 

Group Time Phase Body weight (gram) p-value 
Mean±standard deviation Mean difference  

Negative control H0-7 Before treatment 144.66±3.38 17.500 0.013 
After treatment 7 days 162.16±12.70   

H0-14 Before treatment 144.66±3.38 47.500 <0.001 
After treatment 14 days 192.16±5.45   

H7-14 After treatment 7 days 162.16±12.70 30.000 0.003 
After treatment 14 days 192.16±5.45   

EVOO H0-7 Before treatment 142.83±3.48 31.833 <0.001 
After treatment 7 days 174.66±4.41   

H0-14 Before treatment 142.83±3.48 59.333 <0.001 
After treatment 14 days 202.16±13.64   

H7-14 After treatment 7 days 174.66±4.41 27.500 0.009 
After treatment 14 days 202.16±13.64   

VCO H0-7 Before treatment 143.66±4.22 31.500 0.003 
After treatment 7 days 175.16±12.22   

H0-14 Before treatment 143.66±4.22 47.333 0.004 
After treatment 14 days 191.00±22.16   

H7-14 After treatment 7 days 175.16±12.22 15.833 0.018 
After treatment 14 days 191.00±22.16   

EVOO & VCO H0-7 Before treatment 141.66±6.62 32.500 0.015 
After treatment 7 days 174.16±19.08   

H0-14 Before treatment 141.66±6.62 44.000 0.019 
After treatment 14 days 185.66±30.25   

H7-14 After treatment 7 days 141.66±6.62 11.500 0.076 
After treatment 14 days 185.66±30.25   

 

Based on Table 2, in negative control group, there was a significant difference in body weight before 
treatment and after placebo induction for 7 days (p = 0.013), after placebo induction for 14 days (p <0.001), and 
after placebo induction for 14 days (p = 0.003). In EVOO group, there was a significant difference in body weight 
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before treatment and after induction for 7 days (p =<0.001), after induction for 14 days (p <0.001), and after 
induction for 14 days (p = 0.009). In VCO group, there was a significant difference in body weight before 
treatment and after induction for 7 days (p = 0.003), after induction for 14 days (p 0.004), and after induction for 
14 days (p = 0.018). In EVOO & VCO group, there was a significant difference in body weight before treatment 
and after induction for 7 days (p = 0.015) and after induction for 14 days (p 0.019). But, there was not significant 
difference in body weight after induction for 14 days (p = 0.076). 
 

Table 3. Comparison of body weight levels and mean difference between groups 
 

Time Group Body weight (gram) p-value 
Mean±standard deviation 

Before treatment (H0) Negative control 
EVOO 
VCO 

VCO & EVOO 

139.50±8.01 
158.67±9.56 
159.83±13.19 
143.67±8.71 

0.717 

After treatment for 7 days (H7) Negative control 
EVOO 
VCO 

VCO & EVOO 

172.67±10.50 
172.67±10.50 
169.83±12.95 
172.33±22.00 

0.346 

After treatment for 14 days (H14) Negative control 
EVOO 
VCO 

VCO & EVOO 

193.50±23.27 
187.00±17.01 
177.83±30.06 
190.83±33.79 

0.562 

Mean difference (H0-H7) Negative control 
EVOO 
VCO 

VCO &  EVOO 

-17.500 
-31.500 
-29.333 
-32.500 

0.000 
 

Mean difference (H0-H14) Negative control 
EVOO 
VCO 

VCO & EVOO 

-47.500 
-47.333 
-59.333 
-44.000 

0.000 

Mean difference (H7-H14) Negative control 
EVOO 
VCO 

VCO & EVOO 

-30.000 
-15.833 
-30.000 
-11.500 

0.000 

 
Table 3 present the that there was no significant difference in body weight before treatment (H0) (p <0.05), 

on day 7 (H7) (p <0.05), and on day 14 (H14) (p <0.05). But when measuring the difference in average body 
weight before treatment (H0-H7), a significant difference was found (p<0.05), furthermore (H0-H14) a significant 
difference was found (p<0.05), and (H7-H14) a significant difference was also found (p<0.05). 
 

DISCUSSION 
 

The VCO group showed a significant increase in body weight at all time intervals, which is in line with 
the theory that VCO is rich in medium chain fatty acids (MCFAs) which can increase energy metabolism and 
store some energy in the form of body fat. Although this increase in body weight is not significantly different 
from the control group, the unique benefits of VCO on body weight need to be reviewed further. The significant 
weight gain in the VCO group may be related to the MCFAs content which plays a role in energy metabolism, as 
well as its ability to activate GPCR84 receptors related to immunity and inflammatory pathways, which in turn 
may reduce inflammation. Research shows that VCO not only promotes weight gain under normal conditions, but 
also in pathological conditions such as diabetes. In addition, the fatty acid composition of VCO, which consists 
mainly of C12 and C14 fatty acids, contributes to greater weight gain compared to other oils. MCFAs also play a 
role in the prevention of obesity and type 2 diabetes, and show potential protection for the health of other organs. 
However, consumption of VCO in a high-fat diet can lead to lipid accumulation in the liver and adipose 
inflammation, which indicates the potential for negative effects that need to be considered.(17–23) Therefore, further 
research is needed to fully understand the impact of VCO on weight and overall health, as well as to explore the 
benefits and risks that may be associated with its use in the diet 

The EVOO group showed a significant increase in body weight at all time intervals, supported by the 
content of oleic acid and phenolic compounds which can improve lipid metabolism, especially in conditions of 
malnutrition. Nevertheless, the change in body weight in the EVOO group was not significantly different from 
the negative control, indicating that the effect is moderate and requires further research for clinical validation. 
Previous research has shown that phenolic compounds in EVOO, such as hydroxytyrosol, have strong antioxidant 
properties and can affect lipid metabolism, while oleacein can improve inflammatory function which supports 
weight control. In addition, EVOO also has neuroprotective benefits that can help reduce oxidative stress and lipid 
peroxidation, contributing to the overall regulation of the body's metabolism. Although there was no significant 
difference in weight change between the EVOO and negative control groups, the positive effects of EVOO on 
lipid metabolism and overall health remained significant.(18,24–31) Therefore, although the results show insignificant 
variations in body weight compared to the negative control, the potential health benefits of EVOO remain an 
interesting area for further research 

At baseline (H0), no significant differences were found between the control, VCO, and EVOO groups, 
which indicates that the rats in all groups had balanced initial conditions in terms of body weight and nutritional 
status, which is important for the validity of further analysis. Although there were no significant differences at 
baseline, previous studies have shown that a combination of VCO and EVOO (1:1) at a dose of 10 mL/kg of rat 
body weight is more effective at preventing an increase in biomarkers of heart damage than using each oil 
separately. After 14 days of intervention, although each group showed an increase in body weight, there was no 
significant difference between the control group, VCO, and EVOO, indicating that the two oils had a similar effect 
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on the body weight of white rats. Research shows that MCFAs in VCO can be converted into energy faster than 
other fats, while oleic acid in EVOO is more related to lipid metabolism regulation. However, in the short term, 
the effects of the two oils appear to be equivalent. In addition, VCO has been shown to be effective in improving 
the lipid profile in rats with diabetic dyslipidemia, lowering total and LDL cholesterol levels, and increasing HDL 
levels. The combination of VCO and EVOO has the potential to provide greater benefits than using each one 
separately, with the bioactive ingredients in both oils working synergistically to improve lipid metabolism and 
support organ health. Further research is needed to understand the mechanisms and effectiveness of these two oils 
in the broader context of health.(31–35) 

Research reveals that EVOO and VCO have the potential to improve metabolism and reduce oxidative 
stress, where EVOO is more dominant in improving lipid balance, while VCO has thermogenic properties that 
can increase energy expenditure. The results showed that there were significant differences in the weight changes 
of white rats in all treatment groups, both in the H0-H7, H0-H14, and H7-H14 periods, indicating that the 
administration of these oils can significantly affect the metabolism of the rat body. In addition, the study found 
that the administration of EVOO and VCO in certain doses can reduce fat accumulation in the body of rats, 
although the metabolic response to these healthy oils can be individual and depends on certain physiological 
factors.(36–39) These findings provide a strong basis for understanding how these two types of oil can be used in 
nutritional interventions to manage body weight and improve metabolic health in experimental animals. 

This research provides important implications for the development of weight management strategies 
through the use of vegetable oils such as Virgin Coconut Oil (VCO) and Extra Virgin Olive Oil (EVOO). These 
findings suggest that both types of oils can increase body weight in malnourished white rats, with significant 
effects on energy metabolism and lipid profiles. In the context of public health, the use of VCO and EVOO can 
potentially be an effective dietary intervention to improve nutritional status, particularly in individuals with fat 
metabolism problems. The use of a combination of VCO and EVOO also shows synergistic potential that can 
improve fat metabolism and support organ health. These findings could serve as a basis for further research and 
development of vegetable oil-based products that support long-term health, both in the prevention of obesity and 
other metabolic diseases. 

This research has several limitations that need to be considered. First, the sample used was limited to 24 
white mice, which may not be fully representative of the broader population. Second, the duration of the study 
lasting only 14 days may not be enough to observe the long-term impact of VCO and EVOO consumption on the 
weight and metabolic health of mice. Third, although VCO and EVOO oils show promising potential, this study 
did not consider other variables that could affect outcomes, such as genetic factors or the type of food given. 
 

CONCLUSION 
 

Based on the results of the study, it can be concluded that there is a significant difference in body weight 
gain in the control group before and after placebo administration, as well as in the group that received VCO and 
EVOO in white rats. However, no significant difference was found in weight gain before intervention in all groups, 
nor after intervention. Nevertheless, there was a tendency for higher weight gain in the EVOO group compared 
to the VCO and control groups.  

For further research, it is recommended that a long-term study be conducted to obtain more in-depth 
information on the effects of the two oils on weight gain, as well as adding observations on lipid profiles, glucose 
levels, or insulin. Researchers are also expected to test the dosage and frequency of VCO and EVOO 
administration to determine the optimal dosage that can provide the best results without increasing the risk of side 
effects or negative health impacts. 
 

REFERENCES 
 

1.  Morales F, Montserrat-de la Paz S, Leon MJ, Rivero-Pino F. Effects of malnutrition on the immune system 
and infection and the role of nutritional strategies regarding improvements in children’s health status: a 
literature review. Nutrients. 2023 Dec 19;16(1):1–16.  

2.  Kemenkes RI. Hasil utama riset kesehatan dasar. Jakarta: Kemenkes RI; 2018.  
3.  Khairati M. Virgin coconut oil: a review. Int J Res Rev. 2023 Jun 5;10(6):70–5.  
4.  Rahmawati R, Putra B, Wiyani L, Kamri AM, Azahra S. Anti-diabetic activity of virgin coconut oil (VCO): 

Review. J Borneo. 2023 Mar 20;3(1):16–21.  
5.  Okorie CC, Onyekwelu KC, Okorie CO, Ikekpeazu JE, Ezeagu EI. Effect of virgin coconut oil, lauric acid 

and myristic acid on serum and prostatic markers of benign prostatic hyperplasia. Trop J Pharm Res. 2022 
Jun 4;21(4):809–15.  

6.  Barbosa CC, Pereira ISO, Santos CWG, Bahia GR, Monte LCA do, Lima MEV, et al. Effect of consumption 
of extravirgin olive oil on the lipid profile and on the glycemia of children with cystic fibrosis seen at a 
specialized center in Belém-PA/ Brazil. Int J Adv Eng Res Sci. 2022;9(10):115–24.  

7.  Mustikyantoro APJ. Potensi manfaat kardioprotektif dari minyak zaitun. J Ilm Kesehat Sandi Husada. 2020 
Dec 31;12(2):908–15.  

8.  Mancebo-Campos V, Salvador MD, Fregapane G. EFSA health claims-based virgin olive oil shelf-life. 
Antioxidants. 2023 Aug 4;12(8):1–13.  

9.  Cardoso CK de S, Santos AS e A de C, Rosa LP de S, Mendonça CR, Vitorino PV de O, Peixoto M do RG, 
et al. Effect of extra virgin olive oil and traditional Brazilian diet on the bone health parameters of severely 
obese adults: a randomized controlled trial. Nutrients. 2020 Feb 4;12(2):1–15.  

10.  Silveira EA, Rosa LP de S, de Resende DP, Rodrigues AP dos S, da Costa AC, Rezende AT de O, et al. 
Positive effects of extra-virgin olive oil supplementation and dietbra on inflammation and glycemic profiles 
in adults with type 2 diabetes and class II/III obesity: a randomized clinical trial. Front Endocrinol 
(Lausanne). 2022 May 2;13:1–12. 

http://forikes-ejournal.com/index.php/SF


Jurnal Penelitian Kesehatan Suara Forikes ------------------ Volume 16 Number 3, July-September 2025 
p-ISSN 2086-3098 e-ISSN 2502-7778 
 

732 Jurnal Penelitian Kesehatan Suara Forikes ------ http://forikes-ejournal.com/index.php/SF 

 

11.  Basuny AM, Arafat SM, Hamed EA, Jaleel GAA, Hassan A, Anin MAA. The effect of extra virgin olive oil 
on the behavior and biochemical analysis of brain tissues of rats with alzheimer’s disease. J Pharm Negat 
Results. 2022 Jan 1;13(1):546–61.  

12.  Liberty IA. Metode penelitian kesehatan. Pekalongan: Penerbit NEM; 2024.  
13.  Agnesia Y, Sari SW, Nu’man H, Ramadhani DW, Nopianto. Buku ajar metode penelitian kesehatan. 

Pekalongan: Penerbit NEM; 2023.  
14.  Ghozali. Aplikasi analisis multivariate dengan program IBM SPSS 25. Semarang: Badan Penerbit 

Universitas Diponegoro; 2018.  
15.  Sujarweni VW. SPSS untuk penelitian. Yogyakarta: Pustaka Baru Press; 2015.  
16.  Pallant J. SPSS survival manual: a step by step guide to data analysis using the SPSS program. New York: 

McGraw Hill Inc; 2010.  
17.  Wu F, Mao L, Zhang Y, Chen X, Zhuang P, Wang W, et al. Individual SFA intake and risk of 

overweight/obesity: findings from a population-based nationwide cohort study. Br J Nutr. 2022;128(1):75-83.  
18.  Machin A, Kalanjati VP, Abidah AN, Sugianto P, Susanto J, Firdha AA. The effect of extra virgin olive oil 

on HSP27 expression in the cerebral cortex of male Rattus Norvegicus middle cerebral artery occlusion 
model. Food Nutr Res. 2024 Jan 8;68:1–7.  

19.  Kühne F, Biedermann M, Eicher A, Felder F, Sander S, Schmidt R, et al. Characterisation of elastomers as 
food contact materials–part 1: quantification of extractable compounds, swelling of elastomers in food 
simulants and release of elements. Molecules. 2021 Jan 19;26(2):1–18.  

20.  Aulia U, Radhia S, Fuadi N, Napirah R, Basri K. S, Hadju VA. Efek konsumsi virgin coconut oil (VCO) 
terhadap peningkatan berat badan balita. Gema Wiralodra. 2023 Mar 21;14(1):112–7.  

21.  Alatawi KA, Alshubaily FA. Coconut products alleviate hyperglycaemic, hyperlipidimic and nephropathy 
indices in streptozotocin-induced diabetic wistar rats. Saudi J Biol Sci. 2021 Aug;28(8):4224–31.  

22.  Jadhav P, Kasar G, Rasal P, Mahajan M, Upaganlawa A, Upasani C. Virgin coconut oil solubilised curcumin 
protects nephropathy in diabetic rats. J Pharm Res. 2023 Oct 9;22(2):87–92.  

23.  Ströher DJ, de Oliveira MF, Martinez-Oliveira P, Pilar BC, Cattelan MDP, Rodrigues E, et al. Virgin coconut 
oil associated with high-fat diet induces metabolic dysfunctions, adipose inflammation, and hepatic lipid 
accumulation. J Med Food. 2020 Jul 1;23(7):689–98.  

24.  Adinda, Lister G, Djohan, Yuliansyah J. The effect of extra virgin olive oil on reducing malondialdehyde 
levels and liver histopathology in male Rattus norvegicus with hypercholesterolemia. J Ilmu Kesehat. 
2024;17(4):1672–82.  

25.  Geana E-I, Ciucure CT, Apetrei IM, Clodoveo ML, Apetrei C. Discrimination of olive oil and extra-virgin 
olive oil from other vegetable oils by targeted and untargeted HRMS profiling of phenolic and triterpenic 
compounds combined with chemometrics. Int J Mol Sci. 2023 Mar 10;24(6):1–16.  

26.  Colonna MA, Tarricone S, Giannico F, Selvaggi M, Carriero F, Crupi P, et al. Dietary effects of extra virgin 
olive oil extracted by ultrasound technology or refined olive oil on the quality traits of pork and “Capocollo 
di Martina Franca” dry-cured meat. Animals. 2021 Mar 30;11(4):954.  

27.  Wang R, Ganbold M, Ferdousi F, Tominaga K, Isoda H. A rare olive compound oleacein improves lipid and 
glucose metabolism, and inflammatory functions: a comprehensive whole-genome transcriptomics analysis 
in adipocytes differentiated from healthy and diabetic adipose stem cells. Int J Mol Sci. 2023;24(13):1–25.  

28.  Bartolomei M, Bollati C, Bellumori M, Cecchi L, Cruz-Chamorro I, Santos-Sánchez G, et al. Extra virgin 
olive oil phenolic extract on human hepatic HepG2 and intestinal Caco-2 cells: assessment of the antioxidant 
activity and intestinal trans-epithelial transport. Antioxidants. 2021 Jan 15;10(1):1–19.  

29.  Casadei E, Valli E, Bendini A, Barbieri S, Tucci R, Ferioli F, et al. Valorization of monovarietal nostrana di 
brisighella extra virgin olive oils: focus on bioactive compounds. Front Nutr. 2024 Apr 4;11:1–17.  

30.  Dordevic D, Kushkevych I, Jancikova S, Zeljkovic SC, Zdarsky M, Hodulova L. Modeling the effect of heat 
treatment on fatty acid composition in home-made olive oil preparations. Open Life Sci. 2020;15(1):606–18.  

31.  Utari AU, Djabir YY, Palinggi BP. A combination of virgin coconut oil and extra virgin olive oil elicits 
superior protection against doxorubicin cardiotoxicity in rats. Turkish J Pharm Sci. 2022;19(2):138–44.  

32.  Fabiani R, Vella N, Rosignoli P. Epigenetic modifications induced by olive oil and its phenolic compounds: 
a systematic review. Molecules. 2021 Jan 7;26(2):1–17.  

33.  Setyawati A, Sangkala MS, Malasari S, Jafar N, Sjattar EL, Syahrul S, et al. Virgin coconut oil: a dietary 
intervention for dyslipidaemia in patients with diabetes mellitus. Nutrients. 2023 Jan 21;15(3):564.  

34.  Venty A, Made Aman IG, Pangkahila W. Efek pemberian virgin coconut oil (Cocos nucifera) terhadap 
dislipidemia pada tikus putih (Rattus norvegicus) jantan galur wistar yang diberi diet tinggi kolesterol. WMJ 
(Warmadewa Med Journal). 2017;1(2):58.  

35.  Ahmad MYA, Gayatri SW, Zulfahmida, Kartika AV. Efek pemberian minyak buah zaitun (Olea europaea 
L) dosis rendah terhadap kadar malondialdehid (MDA) tikus putih (Rattus norvegicus) Obesitas. Innov J Soc 
Sci Res. 2024;4(2):6675–88.  

36.  Sihombing GM, Rumanti RT, Gunawan D. Efektivitas extra virgin coconut oil dan olive oil terhadap fungsi 
memori dan belajar mencit. Maj Kedokt Neurosains Perhimpun Dr Spes Saraf Indones. 2019;36(3):210–6.  

37.  Islam MM, Farag E, Mahmoudi A, Hassan MM, Atta M, Mostafavi E, et al. Morphometric study of Mus 
musculus, Rattus Norvegicus, and Rattus rattus in Qatar. Animals. 2021 Jul 22;11(8):1–15.  

38.  Utama MAH, Suhartono S, Budiyono B. Identification of captured rat species and detection of leptospira 
bacteria: study at the Gapura Surya Nusantara passenger terminal, Tanjung Perak Port, Surabaya. Maj 
Kesehat Indones. 2023 Oct 30;4(2):89–94.  

39.  Sulastri E, Syamsu RF, Karim M, Royani I, Karim AMAA. Total cholesterol and triglyceride levels after 
giving olive oil and fig fruid extract against Rattus novergicus with high-fat diet. J Biol Trop. 
2024;24(1):225–31.  

http://forikes-ejournal.com/index.php/SF

