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Abstract: Malaysia has foods based from coconut and white flour. However, coconut dregs
discarded from coconut milk factory while common white flour contains gluten causing
intolerance to some people. Nevertheless, coconut dregs can be utilized to produce nutritious
and high fiber flour. Therefore, a research was conducted to create new formulation of
chocolate cake premix (CCP) from free gluten coconut dreg flour. Objectives are to determine
gluten value of coconut dreg flour (CDF) and examine nutrition facts of CDF and CCP
formulated. Immunochemical analysis used to determine gluten markers in CDF while Gas
Chromatography- Mass Spectrometry (GC-MS) to determine nutrition value of CDF and CCP.
Result indicated in 100g CDF no gluten presence and protein 9.19/100g, carbohydrate
67.29/100g, fat 17.89/100g and total energy 465kcal/100g. While in 100g CCP, protein
8.819/100g, carbohydrate 21.3g/100g and total energy 417kcal/100g. In conclusion, CDF
contains nutrients, free gluten and suitable as wheat flour replacement in CCP.
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1. Introduction

Coconuts are incredibly nourishing, full of critical vitamins and minerals, antioxidants, fibre,
and other healthy nutrients. It is renowned for their flexibility, with applications in everything
from foods to cosmetics (Mohamad, 2020). There is a substantial amount of unutilized agro-
industrial residue produced in connection with the large-scale production (Gomes et al., 2021).
According to de Arajo Neto et al. (2016), the coconut structure contains about 85% trash that
the agro-industrial chain does not utilise for the production of new products. Due to the strong
demand for coconut-based products, the coconut sector is expanding quickly, and this causes
some agricultural waste and byproducts to be produced during the food production process.
These materials are typically offered as livestock feed and are extremely non-valuable
(Eadmusk, 2022). The extraction of coconut milk produces roughly 30% coconut residue,
according to Raghavendra et al. (2004). Sadly, little has been done with this residue. Typically,
it is utilised as cheap animal feed or is allowed to decompose. A small number of researchers
have looked at the use of coconut residue in food production, despite the fact that it can reduce
costs and add value to coconut by-products (Raghavendra et al., 2004). According to the
method of extraction, coconut residue contains 4-25 percent protein recently (Rodsamran and
Sothornvit, 2018). Coconut residue can be employed as food-grade dietary fibre (Zheng et al.,
2021) moreover, in baking goods (Trinidad et al., 2006).
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The coconut waste is turned into flour and is thought to provide nutritional fibre. It has been
demonstrated that dietary fibre provides significant health benefits in lowering the chance of
developing chronic diseases like cancer, cardiovascular disease, and diabetes mellitus (Trinidad
et al. 2006). Hewett (2016) claimed that lauric acid, a type of lipid present in human breast
milk, is present in coconut oil. The benefit of lauric acid for heart health is that it raises HDL
cholesterol. According to Wadl and As' (2006) study, over 92 percent of the fats in coconuts are
saturated fats. Due to this, many people now think that coconut fats are "dangerous for health,"”
especially when it comes to ischemic heart disease. The majority of the saturated fats in
coconut, however, are medium chain fatty acids, which have distinct physiological
characteristics from those of animal origin. The body uses medium chain fatty acids directly to
make energy since they do not go through processes of decomposition and re-esterification.
Compared to saturated fats, they are not as "dangerous for health."

McGruther (2016) noted that the high protein and fibre content of coconut flour makes it a
fantastic thickener. The processes for utilising coconut flour in cooking are shown in Figure 1.
Only a third as much coconut flour as conventional flour is required, and twice as much egg
substitute. Additionally, coconut flour absorbs liquid significantly more than other gluten-free
flours. For it to function properly, the amount of liquid specified in the recipe must be doubled.
Sift the coconut flour before using it in baking to ensure that it mixes well with the other
ingredients. Additionally, coconut flour works nicely in a range of other coconut-based recipes,
including cupcakes.
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(McGruther, 2016)
Figure 1. Steps of using coconut flour in cooking

Gluten-free products have recently gained popularity, driving up demand as they appeal to
consumers looking for a gluten-free diet as well as those with medical needs. It's critical to
consider the nutritional value of their diets as they mature (Pellegrini and Agostoni, 2015).
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QonitahAzzahra (2016) claims that bread dregs from coconuts can be developed as a
preventative measure for coronary heart disease since they contain high levels of dietary fibre
and may lessen the availability of cholesterol. Additionally, it has the ability to bind to bile
acids and prevent their reabsorption in the liver, which reduces the formation of cholesterol.
Additionally, coconut flour works nicely in a range of other coconut-based recipes, including
cupcakes (Hamidah et. al., 2018).

2. Materials and Methods

This study was conducted using quantitative analysis. There are four steps in achieving the
research objectives. The first step is the CDF production. The second step is the analysis of
nutrition and gluten content of CDF. The third step is determining suitable formulation of CCP
and nutritional analysis of CCP. Finally, the Hedonic scale was used to determine the
respondents’ acceptance level, and SPSS version 25 was used to analyse the mean score. Table
1 displays the level and meaning of the mean score.

Table 1. Mean score interpretation

Mean Score Interpretation Level
1.00 until 2.33 Low Weak
2.34 until 3.66 Medium Medium
3.67 until 5.00 High Good

(Mohd Najib, 2003)

2.1 Sample collection and coconut dreg flour (CDF) production

Referring to Figure 2, the coconut dreg was collected aseptically from NSL Delima Niaga; a
Small Medium Industry (SME) producing fresh coconut milk that had sign a collaborative
agreement with Politeknik Merlimau. Then, the coconut dreg sample (CDS) was thinly spread
inside a food dehydrator. The dehydration process was done at 65°C for 12 hours. Next, the
coconut dreg was milled at Malaysian Flour Mill to produce fine CDF.

Analyze
Coconut Dehyarate the . .
. el Determine Nutritional
dreg sampel CDS at Pour into nutrition ; :
(CDS) | es5cror12 |B| fiourmitl |B| and gluten 5 fOBT“C'gtI'DO” B a”a('gg:f of
collection hours content of
CDF

Figure 2. Production and analysis flow of Chocolate Cake Premix (CCP).

2.2 Formulation of Chocolate Cake Premix (CCP)

The standard formulation of CCP is as in Table 2, where the formulation comprises of 100g
CDF, 80g coco powder, 100g fine sugar, 10g baking powder and 10g soda bicarbonate.
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Table 2. Standard formulation of Chocolate Cake Premix (CCP)

Metric Ingredient
100 gram Coconut dreg flour
80 gram Coco powder
100 gram Fine sugar

10 gram Baking powder
10 gram Soda bicarbonate

2.3 Gluten test and nutritional analysis of coconut dreg flour (CDF) and
comparison of nutrition content between CDF and wheat flour

For nutrition content analysis, sampel of CDF was sent to Melaka Institute of Biotechnology.
100g of CDF sampel was analyzed using Gas Chromatography- Mass Spectrometry (GC-MS)
to determine the nutrition values. The test parameter are moisture, crude ash, total fat content,
crude protein content, total carbohydrate and energy content.

The immunochemical analysis used to determine gluten markers in CDF. 250g of CDF sample
was sent to SGS (Malaysia) Sdn Bhd to identify the gluten value in the sample. Finally
comparison of nutrition content between CDF and wheat flour was made.

3. Results

Findings were based on three analysis made on CDF and CCP. Result also covers comparison
of nutrition content between CDF and wheat flour.

3.1 Gluten analysis of Coconut Dreg Flour (CDF) and comparison of nutrition
content between CDF and wheat flour

Referring to Table 3, the nutrition analysis result signifies that the in 100g sampel of CDF
contains 9.1g protein, 67.2g carbohydrate, 17.8g fat, Og gluten and 465kcal energy

Table 3. Comparison of nutrition content between Coconut Dreg Flour (CDF) and wheat flour

Test Parameter Coconut Dreg Flour(CDF) Wheat flour
Protein 9.1 g/100g 15.8 ¢g/100g
Carbohydrate 67.2 g/100g 84.21 ¢/100g
Fat 17.8 g/100g 1.67 g/100g
Gluten 0 g/100g 2.21 g/100g
Energy 465kcal/100g 368kcal/100g

3.2 Nutrition content of Chocolate Cake Premix (CCP)

Table 4 shows the nutrition analysis in 100g of CCP signifies that the sampel of CDF
contains 3.3g moisture, 5.0g crude ash, 15.99 total fat content, 9.63g crude protein content,
66.2g carbohydrate and 446kcal energy
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Table 4. Nutrition content of Chocolate Cake Premix (CCP)

Test Parameter Unit Result
Moisture g/100g 3.3
Crude Ash g/100g 5.0
Total Fat Content g/100g 15.9
Crude Protein Content g/100g 9.63
Total Carbohydrate g/100g 66.2

Gluten g/100g 0

Energy Content kcal/100g 446

3.3 Respondent acceptance towards Chocolate Cake Premix (CCP)

Table 5 indicated respondents’ response towards CCP are high and at good level. Attributes
evaluated are about texture, odour and taste of the sampel. The mean score are 3.47, 3.52 and
4.12 for texture, odour and taste respectively.

Table 5. Respondent acceptance towards Coconut Cake Premix (CCP)

Item Mean Interpretation Level
Texture 3.47 High Good
Odour 3.52 High Good
Taste 4.12 High Good

4. Discussion

Referring to Table 3, the nutrition analysis result signifies that the CDF contains protein,
carbohydrate, fat and energy comparable to the wheat flour. This in relevant with research by
Pellegrini and Agostoni, (2015) and Qonitah Azzahra (2016) stating that the coconut flour
contains various nutrients and beneficial in promoting good health as a utilize prevention of
coronary heart disease. The results also showed that CDF had more fat than wheat flour,
although according to Wadl and As' (2006) study, about 92 percent of coconut fats are saturated
fats. This has given rise to the myth that coconut fats are unhealthy. The majority of the
saturated fats in coconut, however, are medium chain fatty acids, which have distinct
physiological characteristics from those of animal origin. The body uses medium chain fatty
acids directly to make energy since they do not go through processes of decomposition and re-
esterification. Compared to saturated fats, they are not as "dangerous for health."”

Previous research have revealed that coconut flour is likewise gluten-free and that its nutritional
composition is very similar to that of wheat flour (Paucean et. al., 2016).1t is also proven in
Table 3 this gluten analysis test using In-house based on R-Biopharm ELISA Test Kit (R7001)
done by SGS (Malaysia) Sdn Bhd indicated that there is no gluten detected in CDF sample.
This finding also relevant with Queiroz et. al., (2017), proving by the nutritional qualities of
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the gluten-free food were improved by adding coconut flour to the formulations, which
increased the fat and protein contents while lowering the carbohydrate level.

After successfully developing the standard formulation, further nutritional study of CCP
indicated that sample contains protein, carbohydrates, fat and providing 446kcal energy. This
IS a positive result considering the main ingredient of CCP in from coconut dreg that normally
treated as waste. On top of this, the cake produced from CCP was highly accepted by
respondents in term of its organoleptic characteristic and some of respondent even wanted to
buy the cake if it is commercialized.

5. Conclusion

In conclusion, the CDF is free gluten. The CCP and CDF contain protein, carbohydrate, fat and
energy . CDF also suitable in producing new and nutritious formulation of CCP and it is highly
accepted by respondents.
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