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Abstract 

Bedak sejuk is a Malaysian traditional cosmetic product. Rice grains were 
soaked in water during its production at least for two weeks or until the rice 

completely dissolved. During the soaking process, natural fermentation will be 

occurred. The aim for the present study is to investigate the influence of natural 

fermentation on the particle size changes of the rice grains particle during the 

soaking process. Three different rice grains (local, Basmati and short) with two 
different types of rice (Indica and Japonica) were soaked in water using a 

plastic container with lid for about one and a half month. The pH values of 

fermented supernatant for all type of rice grains were decreased while the 

titratable acidity were increased. The ash contents of finished products were 

also decreased. It is observed that, there is no clear differences in size 

distribution amongst the rice types used but there is increase in the weight 
fraction for rice particles size less than 500 microns. Bedak sejuk made from all 

rice grains were also found to be whither from the original grain’s colour. In 

general, it is observed that natural fermentation had a little effect on particle 

size changes of rice grains particle during the production bedak sejuk.  
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1.  Introduction 

Bedak sejuk, a non-chemical contain pastilles are traditional Malaysian cosmetic 

product. It is a traditional cosmetic that still being used by the elderly women in 

Malaysia. Literally, bedak means powder while sejuk is an adjective which means 

cool, thus this implies that by applying bedak sejuk on skin it will produce a ‘cool 

feeling’ [1]. There is no recorded evidence exits regarding the exact origin of bedak  
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AOAC Association of Official Agricultural Chemists 

sejuk but it is believed that bedak sejuk has been used since long time ago by 

women in Malaysia and Indonesia.  

Bedak sejuk is produced using traditional methods passed down from 

generation to generation. Whole polished rice grains or sometimes broken rice are 

soaked in water (1:1 or 1:2 ratio of rice grains to water) at ambient temperature. 

In traditional processing method, rice grains are soaked statically in tempayan 

(earthenware pot) without starter for at least three months or until the rice grains 

fully dissolved. Normally, the soaking water will be changed to prevent the 

occurrence of the unpleasant smell. 

There are few intervals time for changing the soaking water; per day, once 

in 3 days, every 7 or 14 days. This is what we called as the fermentation time 

during the soaking process. However, the fermentation time is not the major 

influence to get the finest bedak sejuk as the soaking process is done repeatedly 

until for about three months or more. Natural or spontaneous fermentation of 

cereals (rice, wheat, millet, sorghum and maize) is normally known                       

as a traditional food processing method widely used in Africa and South Asia 

[2-4]. This process used to preserve food or for improving nutritional and 

texture of food product [2-4]. No information is available on the natural or 

spontaneous fermentation during traditional processing of bedak sejuk or other 

cosmetics. This showed that fermentation is rarely used as process for 

production of cosmetics. 

Hitherto, no work has been done on the changes of particle size of rice grains 

or other cereals during the natural fermentation so the effect of natural 

fermentation on rice starch is not clear. The specific objective of this study was to 

determine the influence of natural fermentation of whole polished rice grains on 

the changes of particle size of the grains. This study can give initial information 

regarding fermentation process that occurred during the production of bedak sejuk 

and how it influenced the changes of the grains. 

 

2.  Preparation of Bedak Sejuk 

Indica rice (local and Basmati rice grains) and Japonica rice (short rice grains) 

were bought from a supermarket in Bangi, Selangor. About 250 g portion of all 

polished rice grains were soaked in a cylindrical plastic container with lid. The 

local, short and Basmati rice grains were soaked in water by ratio (w/v) of 1:1, 

1:2 and 1:5, respectively, at ambient temperature (23 – 25 oC) for 14 days. After 

14 days, the grains were filtered using a white cotton cloth, weighed and soaked 

again using the same ratio of rice grains to water. These processes were 

repeated two times. The total soaking times are 42 days which is almost one and 

a half months. After 42 days of soaking period, the filtered rice granules (bedak 

sejuk) are washed two times. The sample of fermented supernatants was 

collected at 24 h interval while sample of rice granules were collected at 14 

days interval. Finally, the rice granules samples was packed and sealed in 

polyethylene bags for further analysis.  
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2.1.  Determination of pH and titratable acidity of fermented supernatants 

The pH of the fermented supernatants was determined using a glass electrode pH 

meter. The pH of the fermented supernatants was determined by direct insertion 

of the electrode into the plastic container for each 24 h interval time. Total 

titratable acidity which is expressed as lactic acid was determined by titration 

method using 0.1 N NaOH with phenolphthalein as indicator (AOAC 2000). 

 

2.2.  Determination of pH, ash and total starch of bedak sejuk  

5 g of all samples was placed in a 150 ml beaker, and then 45 ml of freshly boiled 

and cooled water was added into the beaker. It was stirred to make a thorough 

suspension. Subsequently, the pH then was determined for all samples using the 

electrode pH meter. One the other hand, ash content of the samples was 

determined by official method 923.03 of AOAC (2000). Total starch content 

(glucose X 0.9) was analysed by the phenol sulphuric acid method [5]. 

 

2.3.  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 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. 

 

3.  Statistical Analysis 

All samples were measured at least in triplicate. The basic statistical method 

was used to calculate the means and standard deviation of the triplicate results 

of each sample. 

 

4.  Results and Discussion 

4.1.  pH and titratable acidity of fermented supernatants 

The pH of fermented supernatant of local, short and Basmati rice grains during 

soaking process at ambient temperature (23 – 25 
o
C) is shown in Fig. 1. After first 

soaking process (14 days), pH value of fermented supernatant of local, short and 

Basmati rice grains, decreased to a minimum of 5.09, 3.43 and 3.58 respectively. 

This is slower compare to 27 h reported for Indica rice type [2]. For the second 

soaking process, pH values from three samples from day one were increased from 

the value on the last day of first soaking process, however, the values decreased 

towards the end of second soaking process. The short and Basmati rice grains 

showed a clear decreasing value whilst the local rice grains pH were dropped to a 

minimum value. For the third soaking process, the pH values on day one for short 

and Basmati rice grains were increased from the pH value on the last day of 

second process. The pH values almost constant g maintained towards the end of 

soaking period. However, for the local rice grains, the pH values continuously 

decreased from first and second soaking steps keep decreasing till the end of 

soaking period. The final pH value for fermented supernatant of local, short and 

Basmati rice grains were 4.04, 4.84 and 5.31, respectively. 
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Fig. 1. pH value of fermented supernatant for three soaking process. 

The titratable acidity of fermented supernatant local, short and Basmati rice grains 

during soaking process at ambient temperature (23 – 25 
o
C) is shown in Fig. 2. For the 

first soaking, the maximum acidity reached were 0.41, 1.20 and 0.69 mg mL-1 (lactic 

acid) for local, short and Basmati rice grains, respectively. These values were 

achieved on the last day of the first soaking process. For the second and third soaking 

process, the maximum acidity were peaked on the last day of soaking steps which 

measured at 0.26 and 0.62 mg mL-1 for local rice grains, 1.08 and 0.73 mg mL-1 for 

short rice grains and 0.95 and 0.28 mg mL
-1
 for Basmati rice grains. For the whole 

soaking process, the maximum acidity for local rice grains was at 0.62 mg mL
-1 
which 

achieved on day 42 of soaking. While for short and Basmati rice grains, the maximum 

acidity was 1.2 mg mL-1 the (Day 1) and 1.02 (Day 29), respectively. All these values 

were lower if compared to study by Lu et al. (2003) [2]. 

 

Fig. 2. Titratable acidity value of fermented supernatant                           

for three soaking process. 
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4.2. pH and ash content of bedak sejuk 

The pH values of all filtered rice granules or bedak sejuk at the end of soaking 

period (day 42) and also after the first and second washed are shown in Table 1. 

The pH of bedak sejuk made from each rice grains were found to be higher than 

its fermented supernatant. The pH measured of bedak sejuk after second washed 

made from local, short and Basmati rice grains were 5.47, 6.01 and 5.77, 

respectively. Even though all bedak sejuk were found to be acidic but the values 

were still within the range of standard values (5.5 – 8.0) [6]. 

Ash content of bedak sejuk at the end of soaking period (day 42) and also after 

the first and second washed are shown in Table 2. It is noted that the ash content for 

all samples were decreased. It was found that, bedak sejuk made from all type of the 

rice grains had whiter appearance compared to its original grains. This phenomenon 

was similar with noodles that made from fermented rice [7]. Hence, this indicate 

that the lower the mineral content the whiter the bedak sejuk appearance.  

Table 1. pH value of bedak sejuk at the end                                                     

of soaking process and after washed. 

Sample of  

bedak sejuk 

pH value 

Local rice 

grains 

Short rice 

grains 

Basmati rice 

grains 

After soaking 

process finished 
4.55±0.04 5.51±0.05 4.99±0.04 

After first 

washed 
5.16±0.03 5.83±0.07 5.09±0.06 

After second 

washed 
5.47±0.06 6.01±0.02 5.77±0.05 

Each value is a mean and standard deviation of three determinations. 

Table 2. Ash content of bedak sejuk at the end                                                   

of soaking process and after washed. 

Sample of 

bedak sejuk 

pH value 

Local rice 

grains 

Short rice 

grains 

Basmati rice 

grains 

After soaking 

process finished 
0.47±0.07 0.45±0.02 0.58±0.06 

After first 

washed 
0.44±0.05 0.42±0.05 0.53±0.05 

After second 

washed 
0.41±0.03 0.40±0.08 0.50±0.03 

Each value is a mean and standard deviation of three determinations. 

4.3. Effect of fermentation on starch 

The total starch content showed a slight decreased with increasing soaking 

duration. The decrease were about 3.78%, 5.45% and 3.86% at the end of soaking 

period (42 days) for local, short and Basmati rice grains, respectively. A reduction 

of starch content is a normal phenomenon because of the conversion to sugars 

during the fermentation process [8]. During the initial stages, starch decrease was 
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not significant but the organism starts breaking down the starch for sugar 

availability when there is sugar depletion [9]. 

 

4.4. Effect of fermentation on particle size of rice grains 

The cumulative weight fraction of local, short and Basmati rice grains as a 

function of particle size during soaking process are shown in Figs. 3, 4 and 5, 

respectively. There are no clear differences in size distribution between the 

soaking processes. The major portion of all rice grains are large particles greater 

than 1000 microns, with relatively little material below 500 microns. But after the 

third soaking, we can see an increasing weight fraction for particle size less than 

500 microns. The slight changes of weight fraction for all rice grains suggests that 

starch underwent degradation and was hydrolyzed during the soaking process. 

This phenomenon was also observed in cassava starch fermentation [10]. 

 
Fig. 3. Size distribution of local rice grains during soaking process. 

 
Fig. 4. Size distribution of short rice grains during soaking process. 
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Fig. 5. Size distribution of Basmati rice grains during soaking process. 

 

5.  Conclusions 

An investigation has been made on the influence of natural fermentation, 

specifically on the particle size changes of rice grains during the soaking process. 

The pH values and titratable acidity values of the three fermented supernatant 

were inversely proportional to each other. Based on the analysis of particle size 

distribution of all rice grains, it can be concluded that natural fermentation that 

occurred during soaking process had a little effect on starch and particle size in all 

rice samples tested. As the total starch decreased during the soaking process, the 

particle size of rice grains (less than 500 microns) were increased. This two 

parameter might be related to each other but further analyses of particle size 

distribution using is required. The research on this issue is undergoing. 
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