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ABSTRACT 

This study aims to develop a healthier low-fat mayonnaise formulation by using variations in the ratio 

of Virgin Coconut Oil (VCO) and olive oil, as well as egg yolk and soy milk concentrations as emulsifiers. 

In this study, six variations of mayonnaise formulations were tested by measuring pH, fat content, and 

water content to evaluate the quality and stability of the emulsion. The results showed that the 

formulation with the combination of VCO and egg yolk produced mayonnaise with the lowest fat content 

(0.37 g) and good emulsion stability, while the combination of VCO and soy milk produced the highest 

fat content (0.91 g). pH measurements showed that all formulations were acidic, with the composition 

of VCO and soy milk having the highest acid content. In addition, formulation variations also affect the 

water content, where olive oil and egg yolk formulations produce the highest moisture content. Based 

on these results,VCO formulations with egg yolks are considered a healthier alternative to produce low- 

fat mayonnaise with optimal stability. This research contributes to the development of healthier food 

products, especially in the mayonnaise industry. 
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1. INTRODUCTION 

Mayonnaise is an oil-in-water (o/w) emulsion product that is semi-solid and generally contains a high 

concentration of oil. Mayonnaise is typically made using vegetable oils and emulsifiers such as egg yolks, 

which serve to stabilize the mixture by lowering the surface tension between the oil and water.4 The yolk, 

due to its lecithin content, acts as a natural emulsifier by binding oil and water, thus preventing phase 
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separation. However, the high fat content in traditional mayonnaise is a concern for health-conscious 

consumers, prompting research to look for alternative ingredients that can reduce fat levels without 

sacrificing texture and taste.10 Mayonnaise made from virgin coconut oil has stable properties, the lowest 

viscosity value is 312 cP with the addition of 0% yolk and the highest is 525 cP with the addition of 9% yolk, 

the higher the addition of egg yolk, the higher the viscosity.9  

Virgin Coconut Oil (VCO) has attracted attention in recent years due to its health benefits and 

functional properties in food products. VCO is rich in medium-chain fatty acids, especially lauric acid, which 

provides antimicrobial benefits as well as improves product stability.12 On the other hand, olive oil, which is 

high in monounsaturated fats, is highly recommended for cardiovascular health, making it an ideal candidate 

to replace traditional oils in food formulations. Several recent studies have investigated using various oils and 

emulsifiers to create healthier versions of mayonnaise.6,12 Clinical research shows that supplementation with 

MCFA for three months can reduce weight and waist circumference, as well as improve lipid profiles in 

diabetic patients with obesity.15  

For example, Harmanto et al. examined the effect of the combination of Red Palm Oil (RPO) and VCO 

with varying yolk concentrations, which showed that the combination could produce mayonnaise with better 

nutritional value without sacrificing flavor and stability.4 While Sarungallo et al. argued that mayonnaise 

made using an oil-to-water ratio of 35:40 corresponds to the type of oil, with other additives, it can improve 

the emulsion's stability, viscosity, and level of preference for color, aroma and taste, texture, and overall 

acceptance of mayonnaise.11  According to Lee et al. (2024), the use of supercritical CO2-processed lean 

soybean flour in plant-based mayonnaise formulations shows improved emulsion stability, viscosity, and 

better sensory properties after adding the ingredient.7 In addition, mayonnaise made using olive leaf vinegar 

(OLV), vegetable oils (a mixture of soybeans and sunflowers), and soy milk in place of egg yolks shows 

oxidative stability as well as good sensory qualities, with a high content of unsaturated fatty acids (64%) and 

omega-3 levels (1.7%), which may provide health benefits.1 Therefore, there are challenges in making 

healthy mayonnaise, including the substitution of eggs with plant-based ingredients such as soy milk, as well 

as the use of healthy oils such as VCO and olive oil and offering strategies to optimize the texture, stability, 

and nutritional content of these products.8 

Based on previous studies, this study aims to develop low-fat functional mayonnaise by varying the 

ratio of VCO and olive oil as well as the concentration of egg yolk and soy milk as emulsifiers. This 

approach is expected to result in healthier alternatives with lower levels of fat and cholesterol while still 

retaining an acceptable texture and taste. It is hypothesized that using soy milk as an emulsifier would partly 

contribute to a lighter and less greasy consistency while maintaining the stability provided by the yolk. The 

chemical reactions thought to occur during the emulsion process involve forming stable oil droplets coated by 

the emulsifier, preventing coagulation and phase separation. The study will also use pH, fat content, and water 

analysis to evaluate the quality of mayonnaise, following the methodology used in previous studiess.  

 

2.  EXPERIMENTAL 

2.1. Chemicals, Equipment and Instrumentation 

This research uses an experimental approach by developing a low-fat mayonnaise formulation. The 

variations carried out in this study were (1) oil comparison (Virgin Coconut Oil/VCO and olive oil) and (2) 
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emulsifier concentration (egg yolk and soy milk). The formulation in this study was tested in six variations of 

combinations between oil and emulsifier. After conducting tests on six variations of combinations, the test 

was continued by evaluating pH, fat content, and moisture content.  The parameters measured in this study 

are (1) pH to measure acidity, (2) the fat content of mayonnaise using filter paper, and (3) moisture content 

using the oven method. This research used various tools and materials to create and test low-fat mayonnaise 

formulations. The materials and tools used in this study can be seen in Table 1. and Table 2.  

Table 1. Materials used in the research  

No Materials Amount 

1 VCO (Virgin Coconut Oil) 180 mL 

2 Olive Oil 180 mL 

3 Lemon 6 Spoon 

4 Soy Milk 120 mL 

5 Eggs 4 Pieces 

6 Salt 6 Grams 

 

Table 2. Tools used in research 

No Tools Spesification 

1 Analitical Scale 1 Pieces 

2 50 mL Measuring Cup 3 Pieces 

3 10 mL Measuring Cup 3 Pieces 

4 Mixer 1 Pieces 

5 Spoon 2 Pieces 

6 Cups 6 Pieces 

7 Filter Paper 6 Pieces 

 

2.2. Research Procedure 

This research procedure is carried out as it should be in accordance with the stages used in making 

this Mayones, namely: 

A. Virgin Coconut Oil + Egg yolk 

1. Make sure the egg is at room temperature. 

2. Put one egg, then 2 tablespoons of lemon juice and a pinch of salt into a bowl. Beat the three until 

well combined using a mixer. 

3. Prepare 60ml virgin coconut oil Add little by little while continuing to beat using a mixer for about 15 

minutes. 

4. Keep adding the virgin coconut oil a little at a time until it runs out while continuing to beat until 

the mixture starts to thicken and takes the shape of mayonnaise. 

5. Store the mayonnaise in an airtight container and put it in the refrigerator for about 5 minutes. 

 

B. Virgin coconut oil + soy milk 

1. Make sure the soy milk is at room temperature. 

2. Put 30ml of soy milk, 2 tablespoons of lemon juice and a pinch of salt in a bowl. Whisk the three 
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together until well combined using a mixer. 

3. Prepare 60ml virgin coconut oil Add little by little while continuing to beat using a mixer for about 15 

minutes. 

4. Keep adding the virgin coconut oil a little at a time until it runs out while continuing to beat until 

the mixture starts to thicken and takes the shape of mayonnaise. 

5. Store the mayonnaise in an airtight container and refrigerate for about 5 minutes 

 

C. Virgin coconut oil + egg yolk + soy milk 

1. Make sure the soy milk and egg are at room temperature. 

2. Put 30ml soy milk, one egg, 2 tablespoons lemon juice and salt into a bowl. Beat the four until 

well combined using a mixer. 

3. Prepare 60ml virgin coconut oil Add little by little while continuing to beat using a mixer for about 15 

minutes. 

4. Keep adding the virgin coconut oil a little at a time until it runs out while continuing to beat until 

the mixture starts to thicken and takes the shape of mayonnaise 

5. Store the mayonnaise in an airtight container and put it in the refrigerator for about 5 minutes 

 

D. Olive oil + egg yolk 

1. Make sure the egg is at room temperature. 

2. Put one egg, 2 tablespoons of lemon juice and a pinch of salt into a bowl. Beat all three until well 

combined using a mixer. 

3. Prepare 60ml of olive oil Add little by little while continuing to beat using a mixer for about 15 

minutes. 

4. Keep adding olive oil little by little until it runs out while continuing to beat until the mixture starts to 

thicken and takes the shape of mayonnaise 

5. Store the mayonnaise in an airtight container and put it in the refrigerator for about 5 minutes 

 

E. Olive oil + soy milk 

1. Make sure the soy milk is at room temperature. 

2. Put 30ml of soy milk, 2 tablespoons of lemon juice and a pinch of salt in a bowl. Whisk the three 

together until well combined using a mixer. 

3. Prepare 60ml of olive oil Add little by little while continuing to beat using a mixer for about 15 

minutes. 

4. Keep adding olive oil little by little until it runs out while continuing to beat until the mixture starts to 

thicken and takes the shape of mayonnaise. 

5. Store the mayonnaise in an airtight container and put it in the refrigerator for about 5 minutes. 

 

F. Olive oil + egg yolk + soy milk 

1. Make sure the soy milk and egg are at room temperature. 

2. Put 30ml soy milk, one egg, 2 tablespoons lemon juice and salt into a bowl. Beat the four until 
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well combined using a mixer. 

3. Prepare 60ml of olive oil Add little by little while continuing to beat using a mixer for about 15 

minutes. 

4. Keep adding the olive oil little by little until it runs out while continuing to beat until the mixture 

starts to thicken and takes the shape of mayonnaise. 

5. Store the mayonnaise in an airtight container and put it in the refrigerator for about 5 minutes 

 

3.  RESULTS AND DISCUSSION 

3.1. Analysis of Characterization Results 

The results of this study showed that the variation of mayonnaise formulation with oil-based ingredients 

(Virgin Coconut Oil and olive oil), as well as the type of emulsifier (egg yolk and soy milk), significantly 

affected the physicochemical characteristics of mayonnaise, including acidity level (pH), fat content and 

moisture content.  Formulations with VCO and egg yolks produce mayonnaise that has low fat content and 

stable emulsions, the combination of VCO and soy milk produces mayonnaise that has the lowest fat content 

and stable emulsions, and the combination of VCO and soy milk produces the highest fat content. This 

difference in results shows that emulsifiers have a role in forming stable emulsions. This is also following 

research conducted by Fransisca et al. (2023) that emulsifiers have an important role in maintaining the 

stability of mayonnaise formulations with egg emulsifiers to produce stable mayonnaise and a typical sour 

taste of mayonnaise with a pH of 4.31-5.20 (Fransisca et al., 2023). In addition, the moisture content was 

also tested, where the formulation between olive oil and egg yolk had the highest moisture content. This 

showed that the ingredient affected the texture and stability of the mayonnaise. 

Analysis pH  

Figure 1. Results of pH Analysis of Mayonnaise Mixes Contained Acid 

 

In the PH analysis measurement, it was evident that all six mayonnaise mixes contained acid. This can 

be seen in the graph, the highest acid content is in the composition of virgin coconut oil emulsifying eggs 

and virgin coconut oil emulsifying soy milk. The lowest acid content is in the composition of VCO + eggs + 
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soy milk, which, if mixed with these two emulsifiers, will produce mayonnaise products with low acid 

content. 

Fat Content 

In measuring fat content, filter paper is used with an original weight of 0.55g. Then, after a few minutes, 

the paper absorbed all the fat in the 6 types of mayonnaise mixture that had been made. Based on graph, the 

highest fat content is obtained in the composition of a mixture of virgin coconut oil and soy milk mayonnaise, 

which is 0.91 g of fat content. The lowest fat content result is virgin coconut oil and eggs 0.37g, which is 

good for consumption. 

Figure 2. Results of Fat Content of Mayonnaise Mixes Contained Acid 

 

Water Content 

Measurement of water content is done using the oven method. where when mayonnaise is placed on a 

heat-resistant cup weighing 20.63 g. then put into the oven, the results obtained mayonnaise which has the 

highest water content is in the composition of olive oil with egg emulsifier and soy milk. Mayonnaise has the 

lowest water content and is composed of virgin coconut oil-emulsifying eggs. This measurement is obtained 

by subtracting the weight of the mayonnaise cup before entering the oven and after leaving the oven. Then, 

the water vapor in the mayonnaise will shrink. Based on the graph, the highest water content is obtained in 

the composition of a mixture of olive oil, egg, and soy milk, which is 0.15 g of water content. The lowest 

water content result is virgin coconut oil and eggs 0.02 g. 

 
Figure 3. Results of Water Content of Mayonnaise Mixes Contained Acid 
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Based on previous research, VCO, which contains the fatty acid Medium Chain Triglycerides (MCTs), 

can affect the viscosity and pH of mayonnaise, as well as affect the texture and color of mayonnaise. These 

results show the importance of comparing the oils used, which will affect the sensory properties of 

mayonnaise, such as taste, texture, and preference level.5 Mayonnaise formulated with varying 

concentrations of 5%, 10%, and 15% indicates that the viscosity and pH of mayonnaise increase with adding 

oil. In addition, it can also improve the physical and textured properties of mayonnaise by providing 

additional benefits in terms of emulsion stability and nutritional content.14 In addition, the results of the study 

by Flamminii et al. (2020) showed that mayonnaise with OLE (Mayo + Alg/Pec) charged microparticles was 

effective in improving its physical properties both in terms of the degree of dispersion of oil droplets and the 

lubricating properties of the emulsion; however, the highest viscosity, which in turn was reflected by the 

lowest spreading power, led to different sensory perceptions concerning the control sample and Mayo + 

OLE.2 Furthermore, according to Wang et al. (2022) that thickeners can improve the apparent viscosity, 

emulsion stability, and thermal stability of substituted mayonnaise while improving their hardness and 

adhesion. In addition, substituted egg yolks can delay the lipid oxidation of mayonnaise and improve the 

oxidative stability of SOB-substituted mayonnaise during storage, compared to whole egg yolk 

mayonnaise.13 

The success of mayonnaise formulation relies heavily on selecting the correct and appropriate 

emulsifier and careful processing to achieve stability between mayonnaise's physical, textural, and sensory 

qualities. The addition of functional ingredients such as soy milk to the formulation can increase the 

nutritional value of mayonnaise and provide health benefits. The use of oils with fatty acid composition, 

emulsifiers, and the addition of the right functional ingredients can produce stable, delicious, and healthier 

mayonnaise. 

 

4. CONCLUSION 

Based on the research results, it can be concluded that using a combination of olive oil and palm oil as a base 

for mayonnaise gives quite good results. Olive oil provides a milder taste and distinctive aroma, while palm oil 

increases the viscosity and stability of the emulsion. The optimal comparison between these two oils must be 

investigated further to obtain the desired mayonnaise characteristics. Using egg yolks and soy milk as 

emulsifiers in making mayonnaise gives varying results. Egg yolk produces a more stable emulsion but has a 

high cholesterol content. Soy milk, as a vegetable alternative, can reduce cholesterol content but requires 

formula optimization to achieve the desired viscosity. Combining the two could be an interesting option to 

obtain mayonnaise with a better nutritional profile. The mayonnaise produced from this formulation has 

different characteristics depending on the oil ratio and type of emulsifier. In general, the resulting mayonnaise 

has a soft texture and a distinctive taste. 

 

ACKNOWLEDGEMENT 

The author would like to express gratitude to the research team of the Faculty of Mathematics and Natural 

Sciences, Universitas Negeri Medan, and the student team for their invaluable support and assistance in 

conducting the measurements related to the preparation of functional mayonnaise. 

 



 
 

Indonesian Journal of Chemical Science and Technology (IJCST-UNIMED) , 2024, Volume 07, No. 2, pp 203 – 210 
 

 

210 

e-ISSN : 2622-4968, p-ISSN : 2622-1349                                                              © 2023 State University of Medan 

 

REFERENCES  

1. De Leonardis, A., Macciola, V., Iftikhar, A., & Lopez, F. (2022). Characterization, Sensory and Oxidative Stability 

Analysis of Vegetable Mayonnaise Formulated with Olive Leaf Vinegar as an Active Ingredient. Foods, 11(24). 

2. Flamminii, F., Di Mattia, C. D., Sacchetti, G., Neri, L., Mastrocola, D., & Pittia, P. (2020). Physical and sensory 

properties of mayonnaise enriched with encapsulated olive leaf phenolic extracts. Foods, 9(8), 1.  

3. Fransisca, Y., Santoso, B., & Sarungallo, Z. L. (2023). Pengaruh Jenis Pengemulsi Terhadap Karakteristik Fisik, 

Total Karotenoid Dan Sifat Organoleptik Mayones Dari Minyak Buah Merah (Pandanus Conoideus Lamk.) 

Degumming. Agrointek : Jurnal Teknologi Industri Pertanian, 17(3), 706–715.  

4. Hermanto, D. D., Widyasaputra, R., & Ulfah, M. (2023). Pembuatan Mayonnaise Fungsional Variasi Perbandingan 

RPO (Red Palm Oil) dan VCO (Virgin Coconut Oil) Serta Konsentrasi Emulsifier Kuning Telur. 01(1), 483. 

5. Jiang, S., Xie, Y., Li, M., Guo, Y., Cheng, Y., Qian, H., & Yao, W. (2020). Evaluation on the oxidative stability of 

edible oil by electron spin resonance spectroscopy. Food Chemistry, 309, 1–5.  

6. Khaw, K. T., Sharp, S. J., Finikarides, L., Afzal, I., Lentjes, M., Luben, R., & Forouhi, N. G. (2018). Randomised 

Trial of Coconut Oil, Olive Oil or Butter on Blood Lipids and Other Cardiovascular Risk Factors In Healthy Men 

and Women. BMJ Open, 8(3). 

7. Lee, K. Y., Han, C. Y., Rahman, W. U., Harinarayanan, N. C., Park, C. E., & Choi, S. G. (2024). Quality 

Characteristics of Vegan Mayonnaise Produced Using Supercritical Carbon Dioxide-Processed Defatted Soybean 

Flour. Foods, 13(8), 1–12.  

8. Mirzanajafi-Zanjani, M., Yousefi, M., & Ehsani, A. (2019). Challenges and Approaches for Production of a Healthy 

and Functional Mayonnaise Sauce. Food Science and Nutrition, 7(8), 2471–2484.  

9. Piceslia, A. A., Jarsyah, D. A., Wiyani, L., Darnengsih, D., & Mustafiah, M. (2023). Karakteristik Mayones 

Berbahan Dasar Virgin Coconut Oil Pada Berbagai Penambahan Kuning Telur. Cannarium, 21(1), 19–24.  

10. Prabowo, Y., Sudjatinah, M., Aldila, D., & Putri, S. (2020). Jurnal Teknologi Pangan dan Hasil Pertanian Sifat Fisik, 

Kimia, Dan Sensori Mayonnaise Dengan Berbagai Jenis Minyak Nabati Physical, Chemical, and Sensory of 

Mayonnaise with Types of Vegetable Oil. Jurnal Teknologi Pangan Dan Hasil Pertanian, 15(1), 1–3.  

11. Sarungallo, Z. L., Santoso, B., Roreng, M. K., Yantewo, E. P., & Epriliati, I. (2021). Karakteristik Fisiko-kimia , 

Organoleptik, dan Kandungan Gizi Mayones Minyak Buah Merah (Pandanus conoideus). AgriTECH, 41(4), 316.  

12. Teng, M., Zhao, Y. J., Khoo, A. L., Yeo, T. C., Yong, Q. W., & Lim, B. P. (2020). Impact of Coconut Oil 

Consumption on Cardiovascular Health: A systematic review and meta-Analysis. Nutrition Reviews, 78(3), 249–

259.  

13. Wang, W., Hu, C., Sun, H., Zhao, J., Xu, C., Ma, Y., Ma, J., Jiang, L., & Hou, J. (2022). Physicochemical 

Properties, Stability and Texture of Soybean-Oil-Body-Substituted Low-Fat Mayonnaise: Effects of Thickeners and 

Storage Temperatures. Foods, 11(15), 1–12.  

14. Wiguna, B., Kahfi, J., Aji, G. K., Rachman, D., Nasori, A. S., Maryana, E., Muhamaludin, Atmaji, P., Hidayat, T., 

Soraya, M., Purwanto, W., Susetyo, I. B., & Widodo, W. E. (2023). Physical and Textural Properties of Soy Oil-

Based Full-Fat Mayonnaise Enriched with Virgin Red Palm Oil. IOP Conference Series: Earth and Environmental 

Science, 1246(1), 1–11.  

15. Yusra, D. Y., Sultang, A. A., Hafifah, P. N., Tunggeleng, Y. D., & Djabir, Y. Y. (2021). Formulasi Mayones 

Berbasis Virgin Coconut Oil Dan Cuka Air Kelapa Untuk Mengurangi Risiko Dislipidemia. Majalah Farmasi Dan 

Farmakologi, 25(3), 98–100. 

 

 

 


