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ABSTRACT 

Medium-chain triglycerides (MCT), sourced from good fat in virgin 

coconut oil is increasing in demand due to its potential substitute for source of 

energy compared to energy sourced from simple carbohydrates foods which 

leads to many diseases. MCT powder can be used as a strategy to encourage diet 

high in good fat in daily life. Most of MCT powder in the market contains 

maltodextrin which was reported contribute  bad side effects to human health. 

Wall material like prebiotic (arabic gum)  and protein (sodium caseinate) able to 

replace maltodextrin in the MCT powder formulation as well as giving a good 

human health benefits and potential  to improve the quality of  MCT powder. 

However, the effect of both ingredients on the quality of MCT powder was not 

fully reported. Therefore, this study aimed to evaluate the effects of arabic gum 

and sodium caseinate as formulation ingredients on the quality of MCT oil 

powder produced by spray drying method. The formulation ingredients consisted 

of MCT oil, arabic gum and sodium caseinate with different concentration. The 

quality of MCT powder were characterized with regards to its solubility,  

wettability, antioxidant activity, probiotic growth and sensory evaluation. From 

this study, it was found that the formulation F1 (70% of MCT oil, 20% of arabic 

gum and 10% of sodium caseinate) met all the required assessment with the 

highest yield, moderate antioxidant activity, overall sensory evaluation 

acceptability and promote the probiotic growth over the commercialize sample. 

As a conclusion, the alternative formulation ingredients ( Arabic gum and sodium 

caseinate) was found affect the quality of MCT oil powder in terms of physical, 

chemical and biological characteristic. 
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ABSTRAK 

Trigliserida rantaian sederhana pendek (MCT), yang diperolehi daripada 

lemak yang baik dalam minyak kelapa dara semakin meningkat dari segi 

permintaan pengguna kerana potensinya sebagai pengganti sumber tenaga yang 

lebih baik dari sumber  tenaga yang diperolehi daripada karbohidrat ringkas yang 

membawa kepada banyak penyakit. Serbuk MCT boleh digunakan sebagai 

strategi untuk menggalakkan diet yang tinggi lemak baik dalam kehidupan 

seharian. Kebanyakkan serbuk MCT di pasaran mengandungi maltodextrin yang 

dilaporkan menyumbang kepada kesan sampingan yang buruk kepada kesihatan 

manusia. Bahan penyendat seperti prebiotik (gam arab) dan protein (sodium 

casienat) mampu menggantikan maltodextrin dalam formulasi serbuk MCT, 

memberikan manfaat dan potensi kesihatan manusia yang baik malah mampu 

meningkatkan kualiti serbuk MCT. Walau bagaimanapun, kesan kedua-dua 

bahan pada kualiti serbuk MCT tidak dilaporkan sepenuhnya.  Oleh itu, kajian ini 

bertujuan untuk menilai kesan gam arab dan sodium casienat dalam formulasi, 

terhadap kualiti serbuk minyak MCT yang dihasilkan menggunakan kaedah 

pengeringan sembur. Bahan-bahan formulasi terdiri daripada minyak MCT, gam 

arab dan sodium casienat dengan kepekatan yang berbeza. Kualiti serbuk MCT  

dicirikan dengan kelarutan, kebolehbasahan, aktiviti antioksidan, pertumbuhan 

probiotik dan penilaian deria rasa. Dari kajian ini, didapati bahawa formulasi F1 

(70% minyak MCT, 20% gam arab dan 10% sodium casienat) memenuhi semua 

penilaian yang diperlukan dengan hasil tertinggi, aktiviti antioksidan sederhana, 

kebolehterimaan penilaian deria keseluruhan dan mampu menggalakkan 

pertumbuhan probiotik berbanding sampel komersial. Kesimpulannya, bahan 

formulasi alternatif seperti gam arab dan sodium casienat didapati 

mempengaruhi kualiti serbuk minyak MCT dari segi ciri fizikal, kimia dan 

biologi. 
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CHAPTER 1  

 

 

INTRODUCTION 

1.1 Research Background 

Food is a necessity for sustaining life. Due to modern lifestyles and unhealthy 

eating habits, coronary heart disease, obesity, diabetes, hypertension, and other 

health problems are on the rise. Obesity is associated with heart disease, diabetes etc 

(Stanislav et al., 2018). However, doctors and nutritionists have found that regular 

consumption of a balanced diet containing certain components helps to reduce the 

risk of diseases of civilization. It helps to shape the intestinal microbiota for better 

digestibility and lower risk of colon cancer (De Almeida et al., 2019). According to 

Abdel-Salam (2010), functional foods have a positive effect on single or multiple 

body functions simultaneously to improve health and/or minimize the risk of disease. 

The development of functional foods by fortification with some bioactive ingredients 

is increasing (Mudgil et al., 2012). The demand for nutrient-rich and healthy fats in 

cosmetic, food, and pharmaceutical industries is increasing because of their 

multifunctional benefits. Most dietary fats are usually long-chain fatty acids (LCFA). 

However, LCFA tends to induce negative effects on insulin balance and glucose 

level, as well as in body weight and adipose tissue mass gain. This urge the need for 

an alternative fat as an alternative energy source in the most convenient form to be 

incorporated in daily meals to encourage healthy eating among Malaysians. 

Medium Chain Triglycerides (MCT) have played a role in the food industry 

for years, but their use has increased as consumers attracted to healthy fats for diets 

with bioactive lipids that are associated with weight loss. The emphasis on low-

carbohydrate diets has also driven the growth of MCT in the beverages and food 

industry. MCTs are metabolized more quickly than any other fatty acids and supply 

energy without being stored as fat. The high concentration of MCT in coconut oil 
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encourages many media articles to promote its uses for weight loss (Lockyer and 

Stanner, 2016). Many studies also reported that MCT can reduce food intake and 

increase satiety upon consumption (Van Wymelbeke et al., 2001). Its mechanism of 

action which do not cause a spike in blood sugar level and insulin secretion, in 

addition giving satiety and feeling full longer is favourable for weight management, 

attracting attention of ketogenic diets, obese, diabetic type-2 and patient with insulin 

resistance issue to incorporate MCT in their daily diet. 

1.2 Problem Statement 

The addition of maltodextrin in the powder formulation able to enhance the 

quality of the product such as MCT powder in terms of physical appearance, poor 

wettability, solubility, and sensory acceptance. Regardless of many MCT powdered 

formulation in the market, there’s limited improvement about the formulation 

ingredients as the current formulation in the market usually include maltodextrin as 

their main ingredients which was reported giving a negative side effect on the human 

health such as might cause a spike in blood glucose level due to its high glycaemic 

index, subsequently not recommended for diabetics with insulin resistance issue and 

for weight management.  

Due to high awareness and health conscious among Malaysian, finding an 

alternative to maltodextrin for wall material in formulation ingredients is important 

for better health. The addition of prebiotic ingredient as a wall material such as 

Arabic Gum (AG) and protein, sodium caseinate able to replace maltodextrin and 

may improve the physicho characteristic, biological activity as well as add values to 

MCT powder. However, the effect of these ingredients on the physicochemical and 

biological activity of MCT powder are still not reported. Therefore, the evaluation on 

the effect of both ingredients in the formulation of MCT oil powder was carried out 

to tackle the above-mentioned problem as well as improve its quality. The quality of 

MCT oil powder was assessed in terms of yield, solubility, wettability, antioxidant 

activity, and its effect on probiotic growth that able to assist future 

commercialization. 
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1.3 Research Objectives 

To determine the effects of formulation ingredients on the nutritional quality 

of MCT oil powder. 

1.4 Research Scopes 

To achieve the objective of this research, the following scopes are outlined: 

i. Screening of formulation ingredients range of MCT oil, Arabic gum and 

sodium caseinate for high yield. 

ii. Identification of the effects of formulation ingredients on physicho 

characteristics like its solubility, wettability, antioxidant activity, and sensory 

evaluation of MCT oil powder. 

iii. Identification of the effects of formulation ingredients on probiotic growth 

using In Vitro Probiotic Analysis. 

1.5 Significant of Study 

In the past decades, spray drying technology has been studied and developed 

for the development of functional products with numerous ingredients and using 

various wall materials. In order to maximize the encapsulation’s efficiency, it is 

important to choose the wall material to protect the core material (active ingredients) 

from volatilization, chemical interactions and oxidation (Fernandes et al., 2014). Due 

to cost effective, acceptable neutral taste and aroma, low viscosity at high sold 

concentration, maltodextrin is widely used to give high protection against oxidation 

(Fernandes, 2014). However, because maltodextrin has the highest glycaemic index 

(> 130), it can lead to unhealthy effects on human health. 
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The replacement of maltodextrin wall with healthy wall materials may help to 

solve this problem. Therefore, Arabic gum & sodium caseinate were chosen as better 

choice wall materials as it exhibits dual functions, both as healthier wall materials 

and prebiotic source. This study discovered its effects towards quality of MCT oil 

powder for future commercialization. 

This study concluded that the bioproduct development of MCT oil powder 

has a huge potential as an exceptional value-added product of derived VCO as it 

would receive wide acceptance in terms of colour, flavour, taste, and texture. The 

nutritional benefits of the product were also interesting in term of health point of 

view as it contains high medium chain triglycerides (good fat) with prebiotic effects 

for human gut health and general well-being, improving the nutritional status of the 

country. The long-term storage capability of the product makes it commercially 

lucrative. Biochemical and sensory attributes of the formulated MCT oil powder 

were either superior or comparable to existing MCT oil powders. This study will 

assist future research and product development of healthy powdered drinks to replace 

Malaysian’s sugary breakfast drinks. 
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