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ABSTRACT 
Background: Coconut milk plays important role in Asian traditional foods. The milk is the natural oil-in-

water emulsion extracted from mature coconut’s endosperm. In order to extend its retention period, 

then one of the efforts is to make it into a powder. The quality of coconut milk powder, particularly the 

emulsion conditions of the powdered coconut which is reconstituted in the aqueous system, is suspected 

to be influenced by factors affecting the initial liquid milk emulsion conditions before powder is made. 

Objective: The objective of the present work is to evaluate the effect of addition of emulsifier, stabilizer, 

and ratio of coconnut : water in the production of coconut milk, on the quality of the coconut milk 

powder. The qualities analyzed include water content, wetting time dispersion time, bulk density, as 

well as particle size. Results: Research showed that  increased levels of water in the extraction process 

of coconut milk (coconut-water ratio of 1: 1 and 1: 2) will enhance the continuous phase in coconut milk 

emulsion system, therefore contributes to rising the levels of water content, lowering the wettability, 

decreasing the dispersion time, as well as lowering bulk density of the coconut milk powder. The 

increasing percentage of Tween from 0.5 to 1% w/w will increase the stability of coconut milk emulsion, 

therefore the ratio of coconut:water will give impact to the wettability and dispersion time of the 

powder. It also tended to decrease the bulk density by decreasing the size of emulsion droplet (except 

int the percentage of guar gum 0% w/w). Increased percentage of 0-1% w/w guar gum tends to 

increase the stability of the emulsion, increase the thickness and the total solids, so the impact is on the 

declining water content and wetting time of the coconut milk powder. Dispersion time of the powder 

made by guar gum higher than (1% w/w) will decrease because guar gum can increasi agglomeration of 

droplet emulsion of coconut milk powder in water. Guar gum tended to decrease the bulk density by 

increasing emulsion viscosity. Conclusions: It can be inferred that the ratio between coconut and water 

during coconut milk extraction, percentage of tween, and percentage of guar gum used in coconut milk 

powder preparation have effect in water content, wetting time dispersion time, bulk density, as well as 

particle size and appearance after being dissolved again in water. 
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INTRODUCTION 
 
Coconut milk is a food ingredient extracted from coconut meat with or without the addition of water. 

Coconut milk is an important raw material for a variety of traditional foods in Indonesia. Nutritional 
composition of coconut milk is 1.5% moisture, 64.8% fat, 25.20 % carbohydrates, 6.8% protein, and 1.70% 
minerals [1]. Protein has an important role as a natural emulsifier in coconut milk. Milk protein compounds in 
aqueous phase interact with oil globules by enveloping surface of the globules. Coconut milk in its natural form 
cannot be stored for a long time due to the activity of microbes that cause rancidity. Coconut milk can also be 
easily destabilized. Commercially, shelf life extension of coconut milk has been achieved primarily through 
canning, aseptic packaging and spray drying [2,3]. Coconut milk is an emulsion of oil in water. The fat content 
in the coconut milk is considerably higher than in goat milk, which contains 3.2% fat and 8.13% of fat solids. 
Composition of fats and oils in coconut milk is dominated by lauric (48.2%) and myristic acid (16.6). 
Unsaturated fatty acids such as linoleic acid only exists a small amount. 

Spray drying is a method for producing a dry powder of a liquid or slurry through a rapid drying process 
using hot gas [4]. Due to the rapid contact between the hot air and the droplets in the dryer chamber, the spray 
drying is suitable for products that are heat sensitive and important to maintain the flavor, color and nutrients. 
Spray drying technique has been widely used for microencapsulation of foodstuffs that are easily damaged by an 
external agent. Some of the advantages of spray drying technique is that it can prevent lipid oxidation reactions 
and minimizing the degradation reactions [5].  

This drying technique suitable for heat sensitive materials such as foodstuffs and medicines. Bundus and 
Noznick [6] stated that processing of coconut milk powder is not suitable for the tropical countries. This is 
because coconut milk has a short chain triglyceride content of more than 50% with a low melting point and is in 
a liquid state at temperatures starting from 23oC. To process the coconut milk powder, protein and carbohydrate 
should be added to mimic the content of cow's milk. The addition of skim milk powder 5-15% w/w (with oil 
content of 1% fat) cannot facilitate the formation of milk powder [6]. At higher concentration of fat, the 
presence of fat globules in milk increased in large numbers, which can increase the viscosity of the emulsion 
system [3]. Increasing in the viscosity of the system increases the likelihood of coconut milk emulsion cannot be 
sprayed perfectly. The remaining coconut milk left in the nozzle can form a crust and clog the spray nozzle so 
that the spraying process becomes blocked. 

Coconut milk powder processed by spray drying technique can easily be packaged and stored in a relatively 
longer period. However, the use of heat-drying can cause denaturation of the protein in milk, so that the stability 
of emulsion decreases due to the declining stability of oil droplet surface. The decline in oil droplet stability 
results in interaction of oil droplets with each other to form larger oil droplets. Then the larger oil droplets 
interact with each other causing destabilization of the emulsion, which is characterized by the separation and the 
formation of a layer of oil and water. Protein in the milk undergoes denaturation at temperature ≥80oC [7]. To 
overcome these problems some researches have been done, including by adding emulsifier and stabilizer to 
prevent the destabilization of the emulsion. 

Various emulsifiers have been used to maintain the quality of milk during the heating process. The use of 
natural emulsifier (the egg yolk with the range of 0.25 to 75%) followed by homogenization has been applied to 
the manufacture of coconut milk powder [8]. Polarity of synthetic emulsifier is expressed by HLB parameter. 
The value of emulsifier HLB used for oil in water emulsion application ranges between 8 and 18. Oil in water 
emulsion with oil content 30% will not be formed if using emulsifier with lower HLB [9-14]. Tween 20 and 
Tween 60 together with gum were commonly used as a stabilizer in sterilized coconut milk [2]. Tween is a 
hydrophilic emulsifier prepared by reacting Span with ethylene oxidation with the purpose of increasing the 
hydrophilic nature [11]. Tween 60 (polyoxyethylene sorbitan tristearate), a widely used emulsifier applied in oil 
in water system, has HLB 10.5. Other emulsifier used in oil in water system is sorbitan monolaurate (Span 20, 
HLB=8,6), polyoxyethylene monooleate (Tween 80, HLB=15), and polyoxyethylene sorbitan monolaurate 
(Tween 20, HLB 16,7). According to our previous study, Tween 60 was the best emulsifier for coconut milk.  

Guar gum is neutral Galactomannan produced by endosperm of Guar plant. It has molecular weight of 103 
kDa. Guar gum can be easily dissolved and expanded in cold water because of its high content of galactose [15]. 
It is composed of galactomannan consisting of mannose and galactose with ratio of 2:1. Galactomannan is 
composed of linear chain of (1→4)-β-D-mannopyranosyl and (1→6) α-D-galactopyranosyl as a side chain [16, 
17]. Guar gum is widely used in food industry as thickener, water holding, and stabilizer. It interacts positively 
with protein by occupying the space between casein micelles, providing a high enough concentration of casein 
to produce network continuously which is mostly composed of aggregated casein micelles. The higher the 
concentration of guar gum used, it can prevent the separation of the emulsion to form a strong three-dimensional 
network [18].  
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2. Objectives: 
This study aims to investigate the characteristics of milk powder processed by spray drying technique. 

Coconut milk powder was made with maltodextrin as encapsulant, and added with Tween as an emulsifier and 
guar gum as a stabilizer. Coconut milk powder process was done without expelling the coconut milk cream. 

 
MATERIALS AND METHODS 

 
Extraction of coconut milk was conducted by adding water with the ratio of 1:1 and 1:2. To make coconut 

milk powder, to each 200 g coconut milk, tween 60 (0.5 and 1% w/w), guar gum (0, 0.125, and 0.25% w/w), 
and maltodextrin 25% w/w were added. Each sample was homogenized for 10 minutes at 7000 rpm and 
streamed into spray drier (T inlet 90oC).  Each characteristic of each treatment was tested, including water 
content, bulk density, wetting time, solubility time, as well as emulsion droplet size and appearance.  

The water content was measured with IR ohaus MB35 moisture balance. Bulk density measurement was 
following the method of Goyal et al. [19] as follow: two grams of coconut milk powder sample was added into 
25 ml measuring glass, tapped gently until no samples were attached to the glass wall. Volume (Vo) is the 
volume of the sample read in a measuring glass. Bulk density was calculated using the following formula: bulk 
density = m/Vo, where m is the test sample weighed with 0.1% accuracy. 

Wetting time was done using immersional wetting procedure [20] with a modification as follow: three gram 
of coconut milk powder was poured into 250 Beaker glass containing 50 ml of distilled water at room 
temperature (25oC). The time when the powder was hydrated was recorded. Solubility time was conducted 
following Zhang et al. [21] with modification. One gram sample was poured into 25 ml Beaker glass containing 
10 ml distilled water at room temperature (25oC). Solubility time was recorded when stirring begins until the 
sample is dispersed perfectly. 

The size and appearance of the fat droplet is determined as follows: coconut milk powder was dissolved in 
distilled water (1:3) at 60oC, according to dissolution method for commercial coconut milk powder. The 
morphology and particle size of prepared sample were determined by digital microscope equipped (100x 
magnification) with camera imaging accessory and computer controlled image analysis software. 

 
RESULTS AND DISCUSSION 

 
Water content: 

Figure 1 shows the graph of the water content made using 3 different varibles: extraction of coconut milk in 
water (1:1 and 1:2), addition of tween (0.5 and 1% w/w), and addition of guar gum (0.125 and 0.25% w/w). 
Coconut milk powder produced in this study has a water content in the range of 2.75 to 4.95% w/w. The range 
of water content meets the required water content for milk powder with a maximum of 5% w/w [22]. The water 
content in the product will affect the shelf life, appearance, wetting time, and solubility time.

 

 
 
Fig. 1: Water content of coconut milk powder  
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As seen in Figure 1, the higher to volume use for coconut milk extraction, the higher the water content in 

powder. Coconut milk produced with higher water content will produce milk with a higher continuous phase 
(water), so that milk powder produced also has a greater water content as well. Addition of Tween can also 
affect the water content of milk powder produced. Addition of Tween in the manufacture of milk powder by 
spray drying technique has not been widely studied. Santana et al. [23] reported the production of Babassu 
coconut milk using spray drying with only the addition with 10-20% w/w Arabic gum concentration. From this 
research, if the coconut milk is not added with Tween as an emulsifier, then the coconut milk emulsion has been 
destabilized by forming two layers before it is processed by spray drying, so that the milk powder produced is 
also not homogeneous. With the addition of emulsifiers, the stability of coconut milk emulsion before the spray 
drying process can be maintained. 

The increasing of Tween percentage (0.5 -1% w/w) will increase the water content of coconut milk powder. 
Tween as hydrophilic emulsifier is more soluble in water than the hydrophobic emulsifier. According 
McClements [13], when the emulsifier (Tween) concentration exceeds the critical micelle concentration (CMC), 
the portion of a molecule will Tween lies in the oil-water interphase, and others will form micelles in the 
continuous phase (water). It shows that increasing concentrations of Tween will also increase the concentration 
of water molecules bound to the Tween through polar-polar interactions, so that the milk powder products 
produced in the spray drying process have a greater water content. 

The increasing levels of Tween will increase the stability of the coconut milk emulsion. Acording to 
Agboola et al. [24] and Raymundo et al. [25], the addition of emulsifier concentration can increase emulsion 
stability, because of an increase in texture and emulsion droplet diameter decreases. Lethuaut et al. [26] and 
Kubouchi et al. [27] stated that if the emulsion droplet size decreases the number of lipid molecules per droplet 
drops and interphase region increases. 

An increasing of guar gum concentration from 0 to 0.25% w/w in the processing of coconut milk powder 
showed a decrease in water content in milk powder produced. Guar gum is a hydrocolloid which was added in 
foodstuffs such as mayonnaise and salad dressings with the aim of increasing the viscosity so as to improve the 
stability of the emulsion [25]. Nawar [12] suggested that the advantage guar gum over other gums is the ability 
to hydrate rapidly in cold water to produce a solution with high viscosity. Increased levels of guar gum is also 
expected to contribute to the increased viscosity and total solids in coconut milk, so when dried in a spray dryer, 
the water content produced in milk powder will be lower. 
 
Wetting time: 

Figure 2 shows the wetting time of coconut milk powder produced using three different variables. The 
wetting time ranges from 2-11 seconds. This indicates that the milk powder produced was easily wetted. 
According to Ji et al. [20] food products in powder form with a wetting time of less than 60 seconds indicates 
the powder is easily wetted (wettable) while powders with a wetting time greater than 60 seconds  indicates the 
powder is difficult to be wetted (non-wettable). 

Barbosa-Canovas et al. [28] stated that the wettability of milk powder resulted from spray drying process is 
usually greater than 1000 seconds. Wettability of milk powder processed using the integrated fluid bed 
agglomeration is less than 20 seconds. While the wettability of milk powder a result of the process of rewetting 
agglomeration is smaller than 10 seconds in order to be regarded as an instant product. As seen in Figure 2, 
wettability of coconut milk powder made using the ratio 1:2 (coconut:water) using 0.5 and and 1% w/w Tween 
and 0.125-0.25% w/w guar gum is in the range of 1.49-2.76 second, much less than 10 seconds. It shows that 
coconut milk powder produced from this research is pretty good and can be regarded as an instant product 
without the need for advanced processes. Maltodextrin was used in this research as hydrophilic encapsulant, so 
that the particles encapsulated with maltodextrin can be wetted with ease. 

Figure 2 also shows that wetting time of coconut milk powder decreases along with the increasing 
percentage of guar gum in coconut milk extraction with the ratio 1:1 as well as 1:2. Guar gum can strengthen the 
resilience of coconut milk emulsion during drying to prevent globules of fat out of the system so that the 
emulsion of coconut milk powder was more easily wetted. In 0% w/w of guar gum, either with Tween 0,5 and 
1%, w/w coconut milk powder wetting time is very high, while with addition of 0.125 and 0.25% w/w, wetting 
time decreases drastically.  

In the milk powder made with extraction ratio of 1:1, the use of Tween 1% w/w and guar gum 0% w/w 
gave the higher wettability. That is because the milk is already unstable before the spray drying process, so that 
the oil globules with high levels were expelled out of the emulsion droplet. When the emulsion system becomes 
unstable, tween molecules are not oriented in emulsion droplets, thereby wetting time of coconut milk powder 
increased. 

According to Burnside [19], guar gum can also serve as encapsulating agents in the food industry that is 
processed by spray drying technique. Several other polysaccharides may also serve the same among others are 
alginate, guar gum, Arabic gum, konjac glucomannan, mesquite gum and pectin. Santana et al., [23] stated that 
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Arabic gum is an encapsulating agent which is able to stabilize emulsion and retain volatile components. In 
addition, Arabic gum has high water solubility and has a low viscosity [30]. Further he said that because 
coconut milk contains high levels fatty acids and low molecular weight sugars, then the resulting powder has a 
low glass transition temperature (Tg). This can cause adhesion of powder to the dryer wall. To overcome these 
problems, it is necessary to use materials with a high molecular weight encapsulant such as gum, to increase the 
Tg of the product, prevent stickiness and reduced hygroscopicity of the powder. 

Also as seen in Figure 2, coconut milk powder process from coconut extraction with ratio 1:1, the wetting 
time is relatively higher compared to coconut extraction with ratio 1:2 with the same concentration of Tween 
and guar gum. This is due to the higher fat content in milk powder prepared with higher water (1:2). In milk 
powder with higher fat content, fat globules are easier to break, and expelled out of the system so that the 
emulsion will have a greater wetting time. According to Reddy et al. [31], the speed of wetting time is 
influenced by the water content of the powder and the fat on the surface of the particles. 

 

 
 

Fig. 2: Wetting time of the coconut milk powder.  
 

Dispersion time: 
Wetting is the first step in the process of dispersion. The air surrounding the solid particles must be replaced 

with liquid. Wetting will occur when the surface tension of the liquid is lower than the surface energy of the 
solid particles. Wetting will not occur when the surface tension of the liquid is too high. In this case, the surface 
tension of the liquid can be reduced by adding a wetting agent. Wetting agent molecules adsorbed and oriented 
on a liquid-air interface. In wetting process, powder particles are mutually attract each other. Therefore, 
additional energy is required to separate the particles from one another in the dispersion process. 

According Galet et al. [32], the dispersion of the agglomerated powder particles is mainly controlled by the 
force that occurs between particles and between particles and fluid. In addition, the powder should also be stable 
after they have been separated from each other, and do not belong back, or becomes flocculated. Repulsion 
between the particles can occur either through electrostatic and steric stabilization. Electrostatic stabilization 
occurs if the particles have the same charge, and steric stabilization occurs when the outer droplet particles are 
surrounded by dispersant molecules with the same orientation, resulting in a repulsive force. 

Figure 3 shows dispersion time of coconut milk powder made by three different variables. As well as the 
wettability, the milk powder made from coconut: water 1:2 has a dispersion time smaller than the milk powder 
made from coconut:water 1: 1. That is because the higher the water content in the powder, the higher the ability 
of the particles to absorb water on its surface, or less time is needed to make coconut milk powder dissolved in 
water, and the higher the water content in milk powder, so it has a tendency to be dispersed more quickly in 
water. 

Figure 3 also shows that milk powder dispersion time increases with increasing percentage tween, both on 
milk powder made from the extraction of coconut milk with coconut ratio: water 1: 2 or 1: 1. According to 
Pachuau and Mazumder [33], Tween is a molecule that serves as a dispersant. Further it was said that the 
increased concentration of dispersant will speed up the dispersion of the microcapsules in water. At the time of 
coconut milk powder dispersed in water, the Tween molecules will be oriented in the same way in the globules / 
oil droplet, in which the hydrophobic tail will be oriented in a droplet of oil, while the hydrophilic part will be 
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oriented to the water phase, so there will be repulsion among the head of Tween molecules. According to Tadros 
[34], in the emulsion system, surfactant molecules (emulsifier) will position itself in the interfacial region, with 
the hydrophobic portion is oriented on hydrophobic phase (oil), and the hydrophilic part is oriented on 
hydrophilic phase (water). 

As seen in Figure 3, dispersion time of milk powder made from coconut milk with coconut ratio: water 1: 2 
has a different trend from milk powder made with coconut:water 1:1. In powders made with coconut:water 1:1, 
increased concentrations of guar gum will increase the dispersion time. As discussed previously, the higher the 
oil content in milk powder, fat globules will increase in large numbers [3]. The larger oil globules will 
increasingly undergo agglomeration, and requires the greater the energy to be dispersed. The higher 
concentration of guar gum can not help to disperse oil globules, even complicates the oil dispersion, because 
guar gum will increase the agglomeration of globules of oil. 

 

 
Fig. 3: Dispersion time of the coconut milk powder. 

 
Bulk Density: 

Bulk density is the mass of the particle measured from a container, per unit of volume [28]. If the particle 
density measurement, particle masses measured are the mass of the particle itself, then in the bulk density 
measurements, the particle masses measured is the mass of the particle, and the mass of air cavity located 
between the two particles. Figure 4 shows the graph of bulk density of coconut milk powder made by three 
different variables. 

As seen in Figure 4, coconut:water ratio during the extraction tends to affect the bulk density of coconut 
milk powder produced. Coconut milk powder processed from coconut:water 1: 1 tends to have a higher bulk 
density than milk powder made from coconut comparison:water 1: 2.  

According to Raymundo et al. [25], increased levels of oil will increase the rheological of emulsions, as 
well as lowering the emulsion droplet diameter. The reduced diameter of the emulsion causes the emulsion 
droplet formed increases, thereby increasing the bulk density. This is also consistent with research conducted by 
Fatimah et al. [14], the O/W emulsion system made with a higher oil content, the amount of emulsion droplets 
was formed more. 

Increasing concentrations of tween tends to increase bulk density. It is due to the increased percentage of 
tween will improve the stability of the emulsion, by reducing emulsion droplet size that would increase the bulk 
density. Agboola et al. [24] and Raymundo et al. [25] stated that the addition of emulsifier concentration will 
increase the stability of the emulsion and reduce the emulsion droplet diameter.On the use of greater guar gum 
percentage (0-0.25%), bulk density of coconut milk powder produced is also decreased. The higher the 
percentage of guar gum, the higher the viscosity of milk. This causes the droplet is formed to be less dense, so 
that bulk density of milk powder tended to decline. This is in line with Reddy et al. [31] which stated that bulk 
density powdered milk that is processed by spray drying decreases with increasing of feed concentration. 
According to Harper et al. [35]. maximum solubility can be obtained only with milk powders having bulk 
densities of less than 0.4 g/ml (400 kg/m3). In this study, milk powder bulk density is about 404-485 kg / m3. It 
shows that milk powder produced in this study had a pretty good solubility, even close to maximum. 

 
Oil Droplet: 

In emulsion systems, one liquid dispersed in another liquid droplet forming small spherical. The droplet 
diameter varies between ~ 0.1 μm - 50 µm. Emulsion droplet size is one of the parameters of the stability of the 
emulsion. Emulsion droplet size which can produce a stable emulsion is 0.1-1 μm. Nevertheless, the emulsion 
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droplet size more than 5 μm can also be stable if the viscosity of the emulsion is quite high [36, 13]. Droplet size 
milk powder after dissolution in water is presented in Figure 5. 

 

 
Fig. 4: Bulk density of coconut milk powder. 

 
Emulsion droplet of milk powder once dissolved in water has a fairly large size with a high standard 

deviation value. This made it difficult to determine the effect of addition of the tween, guar gum and the 
variation of oil:water during the extraction of coconut milk (1: 1 and 1: 2). According Ixtaina et al. [37], the 
mean diameter of spray dried emulsion of microencapsulated chia oil was affected by several factors such as 
stirring time, moisture and storage time. Increased storage time will result in increased particle diameter. 
Measurement of the emulsion droplet of milk powder produced in this study was not carried out under the same 
storage time between several variables used. It is thought to cause the droplet emulsions vary in size. 

Coconut milk powder produced by extraction of coconut with the ratio 1: 1 with water tends to have a 
smaller diameter of emulsion droplets than the powder made with coconut:water 1: 2. Based on the foregoing 
discussion, it was explained that the increase in the percentage of emulsifier will reduce the diameter of 
emulsified coconut milk powder produced. This is in line with Pachuau and Mazumder [33], that increased 
concentrations of dispersants can reduce the particle size of emulsion. In this study, the increasing percentage of 
Tween from 0.5% to 1% w/w did not reduce the emulsion droplet size. This is presumably because the 
concentration of emulsifier 1% are no longer effective in reducing the size of the emulsion droplet diameter. 
Excessive concentration of emulsifier will form micelles in the continuous phase. According McClements [13], 
when the concentration of Tween exceeds the critical micelle concentration, then majority of the Tween are in 
interphase and some will form micelles. 

Judging from the emulsion stability, the increased concentration of emulsifier may improve the stability of 
the emulsion [24], due to the increased texture, as well as decreasing the size of the emulsion droplet diameter 
[25]. According McClements [13], the smaller size of emulsion droplet shows that the resulting emulsion is 
more stable. Figure 5 also shows that the higher the percentage of guar gum is added to milk, the smaller the 
droplet size of the milk powder after dissolution.  

It indicates that the coconut milk emulsion system is better. Heat during drying can cause proteins that helps 
maintaining the emulsion system undergo denaturation. Guar gum is positively correlated positively in 
maintaining the coconut milk emulsion system, both during drying, as well as during dissolution. The more 
stable emulsion system will result in smaller size globules when coconut milk powder is dissolved again. 

 

Coconut milk 1:2; tween 0,5% w/w; guar gum 0% 
w/w 

 
Coconut milk 1:2; tween 0,5% w/w; guar gum 
0,125% w/w 
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Coconut milk 1:2; tween 0,5% w/w; guar gum 
0,25% w/w 

 
Coconut milk 1:2; tween 1% w/w; guar gum 0% 
w/w 

 
Coconut milk 1:2; tween 1% w/w; guar gum 
0,125% w/w 

 

 
Coconut milk 1:2; tween 1% w/w; guar gum 0,25% 
w/w 

 
Coconut milk 1:1; tween 0,5% w/w; guar gum 0% 
w/w 

 
Coconut milk 1:1; tween 0,5% w/w; guar gum 
0,125% w/w 

 
Coconut milk 1:1; tween 0,5% w/w; guar gum 

0,25% w/w 

 
Coconut milk 1:1; tween 1% w/w , guar gum 0% 

w/w 
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Coconut milk 1:1; tween 1% w/w; guar gum 

0,125% w/w 

 
Coconut milk 1:1; tween 1% w/w ; guar gum 0,25% 

w/w 
Fig. 5: The appearance of the fat globules in coconut milk powder after dissolution 
 
Conclusion: 

It can be inferred from this research that  increased levels of water in the extraction process of coconut milk 
(coconut-water ratio of 1: 1 and 1: 2) will enhance the continuous phase in coconut milk emulsion system, 
therefore contributes to rising the levels of water content, lowering the wettability, decreasing the dispersion 
time, as well as lowering bulk density of the coconut milk powder. The increasing percentage of Tween from 
0.5 to 1% w/w will increase the stability of coconut milk emulsion, therefore the ratio of coconut:water will give 
impact to the wettability and dispersion time of the powder. It also tended to decrease the bulk density by 
decreasing the size of emulsion droplet (except int the percentage of guar gum 0% w/w). Increased percentage 
of 0-1% w/w guar gum tends to increase the stability of the emulsion, increase the thickness and the total solids, 
so the impact is on the declining water content and wetting time of the coconut milk powder. Dispersion time of 
the powder made by guar gum higher than (1% w/w) will decrease because guar gum can increasi 
agglomeration of droplet emulsion of coconut milk powder in water. Guar gum tended to decrease the bulk 
density by increasing emulsion viscosity. 
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