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Abstract
Cool powder is a traditional cosmetic product used by locals. The flooding of
various cosmetic in the market this domestically produced pastilles has lost its
lustre. The production of cool powder, fondly known is Bahasa Malaysia as
"bedak sejuk" is still using a traditional method which passes from generation to
generation. To start the process, the rice grains were soaked in water for at least
for two weeks or until the rice gains fully dissolved. The aim of the present
study is to observe the changes on the condition of soaking water and particle
sizes of the paste produced. Local rice grains (Indica type) were soaked in the
water using a container with lid for 3 months. The soaking process was a semibatch process whereby in 14 days interval, the soaking water was replaced
during this process, it is observed that there is a layer occurred on the top of the
container and unpleasant smells detected suggesting natural degradation of the
rice via fermentation has happened. The pH values and titratable acidity values
which expressed as lactic acid were inversely proportional to each other. The
final pH value of fermented supernatant was at pH 3.33 while the titratable
acidity value was at 1.13 mg/ml (lactic acid). Towards the end of soaking
process, it is observed that the particle size of the rice grains decreased but there
is slightly increment of weight fraction for rice particles size less than 150
microns. Based on these observations, it can be concluded that natural
fermentation that occurred has a significant effect on the grains.
Keywords: Natural fermentation, Rice grains, Cosmetic, Bedak sejuk.

1. Introduction
Bedak sejuk or simply as cooling powder, is a fermented-rice based cosmetic. It is a
Malaysian traditional cosmetic that still being used and fond by Malaysian women.
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The production is still using traditional method which passed from generation to
generation. The fermentation is normally conducted in containers with lid at
ambient temperature using just water. The rice grains are statically fermented
naturally, without a starter, for a certain period of time (up to 1 year) until the rice
become a white paste. The water is changed intermittently during the soaking
process typically due to its pungent smell. The water changing process also helps
producing whiter pastilles.
Natural fermentation of whole rice grains is a traditional technology, used
normally to produce fermented rice noodles. This process normally for improving
the texture of the rice noodles [1]. It is known that fermentation has a positive
influence on grains. Traditional fermented foods have received extensive scientific
attention and many traditional preparations have been analysed for their
microbiological, enzymological and biochemical changes [2,3,4]. Natural
fermentation on Indica type rice grains is normally used for rice noodles production
in Asia. It is known as natural fermentation because no starter culture is used during
the fermentation. The aim of the fermentation was to get an elastic and chewy rice
noodles [1,5]. While the natural fermentation of polished rice grains for bedak sejuk
production aimed to get a fine powder. The powder for cosmetic used should be in
the range of 30-300 µm.
But there is no previous studies have been reported on the process of bedak
sejuk production. Thus, the objective of this study is to observe the soaking water
and particle size changes during the soaking process for bedak sejuk production.
This observation highlights initial information on the natural fermentation process
that occurred during the bedak sejuk production and its influence on the rice grains.

2. Sample Preparation
Local rice grains, Indica (250mg) were soaked in 250 mL of tap water without
washing and allowed to naturally ferment at ambient temperature (23 – 25 oC) for
14 days. After 14 days, rice grains were filtered using a white cotton cloth. The
remaining rice granules on the cloth were weighed and soaked again in tap water
with ratio of 1:1 (rice grains:water). These procedures were repeated for five more
times which resulted in 84 days soaking period. Samples of bedak sejuk were
collected at 14 days interval while the fermented soaking water (supernatants)
were collected every 24 hours.

2.1. Determination of pH and titratable acidity of the soaking water
The pH of soaking water was measured directly using pH meter and for titratable
acidity, the supernatants were titrated to pH 8.3 against 0.1 N NaOH [6].
Titratable acidity value is expressed as lactic acid concentrations.

2.2. Determination of particle size distribution of bedak sejuk
Particle size analysis was carried out by using a test sieve (Endecotts Ltd,
London, England). About 20 g of all samples was sieved through a series of 6 to
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60 mesh Tyler screen. The percentage of weight percent of each size faction was
the weight of each fraction divided by the total weight of all fractions.

2.3. Statistical analysis
All samples were measured at least in triplicate. The means and standard
deviation of the triplicate results of each sample were calculated.

3. Results and Discussion
3.1. Observation
Based on the observation during the soaking process, a whitish layer was formed
on the surface of the soaking water. The layer was becoming thicker until the
third soaking period before started to become thinner until the end of the soaking
process. The figures of the layer on the surface of soaking water for each soaking
process are shown in Fig. 1. (a)–(l).
From these observations, it is suggested that the yeast played a role in the
appearance of this layer since based on our previous study [7] yeast population
were presence and increased in the first 3 days of soaking. The results showed in
Fig. 1. (a)-(f) as well as Fig. 1. (g)-(l) are in agreement with observation from the
study which recorded increasing log CFU/ml from 1.68 to 2.78 between first and
second soaking. The whitish layer seemed to disappear after third soaking. Again,
these observation in line with previous work as we believed the population of
yeast decreased due to reduction of sugar contain in soaking water and changes of
pH to be more acidic and unsuitable for yeast growth [7,8]. However, the changes
of pH might also indication of increment of lactic acid bacteria population as
discussed in the next part and degradation of carbohydrates into organic acids.

3.2. pH and titratable acidity of soaking water
The pH values of the soaking water were decreased towards the end of soaking
process. The end value of pH was 3.33. This results showed the same trend as in
the previous study [9,10]. While the titratable acidity values were increased
towards the end of the soaking process. The peaked value of titratable acidity was
1.13 mg/mL (expressed as lactic acid). The titratable acidity was expressed as
lactic acid concentration because lactic acid was the main organic acid produced
during the cereal fermentation. Figure 2 shows the pH value and titratable acidity
for each soaking process.
The decreased of pH and increased of titratable acidity values suggests that the
bacteria create an acidic environment which gives optimum environment to yeast for
growing while yeast will provide vitamins and other growth factors to bacteria [11].
The results are in agreement with study conducted by Nche et al. [12] and Muyanja et
al. [13]. Besides, the high level of titratable acidity which is expressed as lactic acid
might due to the predominance of lactic acid bacteria in the soaking water [5, 7].
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(a) Day one of first soaking.

(b) Day fourteen of first soaking.

(c) Day one of second soaking.

(d) Day fourteen of second soaking.

(e) Day one of third soaking.

(f) Day fourteen of fourth soaking.

(g) Day one of fourth soaking.

(h) Day fourteen of fourth soaking

(i) Day one of fifth soaking.

(j) Day fourteen of fifth soaking.

(k) Day one of sixth soaking.

(l) Day fourteen of sixth soaking.

Fig. 1. Soaking water surface on day one and day fourteen of each soaking process.
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Fig. 2. pH and titratable acidity content of
the fermented supernatants for each soaking process.

4.3. Particle size changes of the rice grains
During the soaking process, it was also observed morphologically that the particle
size of the rice grains were changed significantly. Previous studies show that
liquefaction activity of α-amylase was higher on the second day of the first
soaking which was 42.3 µg/min ∙ g [7]. Since lactic acid concentration were
increasing in each soaking period it is suggested that the changes in morphology
might be resulted of enzymes and acid attack to the rice granules. Figure 3
exhibits the particle size changes of the rice grains during the soaking process.

(a) First soaking

(b) Second soaking

(c) Third soaking

(d) Fourth soaking

(e)Fifth soaking

(f) Sixth soaking

Fig. 3. Particle size of the rice grains for each soaking process.
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The cumulative weight fraction of paste production (bedak sejuk) as function
of particle size is shown in Fig. 4. It is observed that the amount of weight
fractions for powder less than 500 microns were increased as expected suggesting
that the starch in the rice is hydrolysed by the microorganism activities.
It is known that starch can be degraded by enzyme or combine action of
enzymes. Typical enzymes that can degrade starch are α-amylase, β-amylase and
α-glucosidase [14]. As reported by Takahashi and Shimomura [15] two isoforms
of α-glucosidase from rice seeds has been isolated and purified. Besides,
amylolytic enzymes from lactic acid bacteria can also be found in the fermented
meals, based on sorghum, rice, millet, maize and cassava [16,17] pointing out the
importance of these enzymes in the degradation. In our study, determination on
these enzymes is ongoing to reaffirms this reports.

Fig. 4. Size distribution of bedak sejuk during soaking process.

4. Conclusions
From the observation, it is believed that natural fermentation that has occurred
during the soaking process modify the morphology and particle size of the rice.
Their activities has resulted in pH changes and physical changes observed during
the soaking process. The high amount of titratable acidity which is expressed as
lactic acid suggests that lactic acid bacteria is amongst the predominance
microorganisms together with yeast population Further research is ongoing to
identify the microbial consortia and enzymes that presence in the soaking water,
enabled us to understand the process accurately.
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