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Highlights:
- The initial investigation on rice water from fermented rice which normally used as cosmetic.
- Rice water exhibits potential as a skin moisturizer, but formulation optimization is required.

- Traditional cosmetic product needs to be studied for modern application.

Abstract: "Rice powder," is a Malaysia traditional green skincare remedy historically used for
facial care. It's environmentally friendly due to its reliance on rice and water for fermentation,
eliminating the need for additional chemicals. The fermentation begins by soaking the rice in
water at a 1:1 ratio, with the water refreshed every 14 days over an 84-day period, involving 6
cycles of water changes. The fermented rice powder and soaking water were filtered using a 3-
stage filtration steps (muslin cloth, 0.45 and 0.2 um filter paper) and consequently tested for
antioxidants (FRAP, DPPH and TPC) tests. Samples were also tested for toxicity (MTT test)
on V79-4 cells. Antioxidant values for rice water were found to be below the standard for
cosmetic application, ranging from 1.22, 24.45 and 12.65 for FRAP, DPPH and TPC
respectively at concentration 100% (v/v). For fermented rice powder the values are 0.997, 14.6
and 520.15 at 2mg/ml concentration. For 3 moisturizer formulations tested, antioxidant values
found to be similar at 0.94, 23.65 and 514.76. Both rice powder and formulations used showed
high TPC values. The MTT assay showed that rice water had toxic effects, reducing cell
viability from 100% to 4% at concentrations from 1.564 v/v to 50% v/v. In contrast, fermented
rice powder showed no toxic effects and even increased cell viability slightly from 100 to 110%
as its concentration increased from 0.063 mg/ml to 2 mg/ml. Similar pattern of toxicity were

observed by 3 formulations tested indicating its potential for modern cosmetic application.
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1. Introduction

Fermented rice as food products has been known to play an important role in maintaining
human health and well-being (Attard et al. 2022; Mishra et al, 2022; Fitri et al, 2025; Nwinyi
& Dango, 2025). Rice benefits for cosmetic application are gaining popularity due to consumer
concerns about synthetic chemicals/chemical compounds (Kumar 2016; Diaz 2023).
Reportedly by Baumann (2024), rice contains many key compounds for cosmetic purposes
such as offering antioxidants (fatty, ferulic, cinnamic, protocatechuic acid and vitamin E),
strengthen skin barrier (phospholipids, ceramides) and for moisture (ceramides, inositol and
oryzanol). Apart from preventing skin aging, the inclusion of antioxidant substances in
cosmetics formulation retard oxidation, increase stability and consequently, prolong shelf-life
(Ghelichi et al 2023).

In Malaysia, fermented rice has been used for skin care product for ages, locally known as
bedak sejuk (cold powder). It is made using traditional methods that have been passed down
from generations without any standard methodology. Generally, the rice grains are soaked in
water without any addition of chemicals, letting it ferment naturally for months until the rice
granules are completely dissolved producing paste powder (Dzulfakar & Tan Kofli, 2015;
Dzulfakar et al, 2018). At the end of the process, the rice powder paste is collected and used as

skin cosmetic products whereas the soaking water (fermented rice water) is normally discarded.

Apart from the powder paste, the rice water has also reported possess several benefits as beauty
care benefits such for hair care especially dandruff (Kumar, 2013). Investigation on rice water
even at a day-old rice water contains the bacterium Bacillus cereus, which produces the
antibiotics zwittermicin A and kanosamine. These antibiotic substances can inhibit the growth
of Malassezia furfur, which can cause dandruff. The rice water also reported to be beneficial
as skin cares for antiaging/antioxidants (Marto et al, 2018). The water contained 16 amino acids
with the highest was glutamic acid, leucine and aspartic acid (Johar et al, 2018), antioxidant
(Razak et al, 2017), 17 fatty acids such as linoleic and palmitic (Johar et al, 2018) inositol
(Choon-Koo, 2001; Choon-Koo et al, 2004). All these components are common in modern
cosmetic ingredients and contribute to soften and brighten the skin (Marto et al, 2018) as well
as to cure facial acne and eczema (Joseph et al, 2023). Rice water also hydrates, balances pH
levels, and contains ferulic acid, allantoin and antioxidants to combat free radicals and
premature aging. Acting as natural toner, it reduces fines lines, wrinkles and promotes collagen

for better texture, elasticity and a youthful complexion (Anon, 2024). Ghazali et al (2020) also
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reported that the rice water is not cytotoxic to melanoma cells and promotes viability of the

cells.

Due to its potential, therefore this study was done to investigate the antioxidant content of the

rice water, fermented rice and moisturizer formulation for cosmetic application.
2. Materials and Methods
2.1 Preparation of Fermented Rice Powder

Local rice brand (Jasmine) that contained 5% crushed rice (1 kg) were soaked in tap water at a
ratio of 1:1 equal to 1L in a closed container. The rice is allowed to ferment naturally at room
temperature. After 14 days, the soaking water is collected and fresh water is added for the
fermentation process to continued (Alif et al. 2018). The cycle is repeated 6 times

(aprroximately 3 months) for the rice to completely dissolve and turn into a paste.
2.2 Collection of Rice Water

The rice water collected after 14 days fermentation intervals, undergoes a three-stage filtration
process. In the first stage, the rice water is filtered using a Muslin cloth filter to separate the
rice from the soaking water. Subsequently, the rice water that was filtered with the cloth filter,
undergoes further filtration using Whatman filter paper with sizes 0.45 and 0.22 pm
continuously (Ibrahim & Kofli, 2019). Sterility test was executed to ensure that the solution is
bacteria free. The rice water is then stored in a refrigerator at a temperature of 4°C for further

analysis.
2.3 Preparation of Face Moisturizer Formulation

Face moisturizer formulation components used were shown in Table 1 (control). A total of 20
ml of face moisturizer was prepared, and any formulation that showed physical instability
either immediately or after 24 hours of storage at room temperature (25°C) was deemed
unsuitable for use as a moisturizer. To create an oil-in-water emulsion cream, the oil phase
comprising stearic acid, liquid paraffin, and glyceryl monostearate was heated to 70°C using a
magnetic stirrer with a hot plate. The water phase was heated to the same temperature as the
oil phase. Both phases were then mixed slowly while continuously stirring with a glass rod to
form a homogeneous mixture. Preservatives were added to the water phase before mixing.
Borax was used as an emulsifying agent instead of triethanolamine to create a stable

formulation (Maru & Lahoti, 2018). The rice water replaced distilled water, and argan oil
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replaced lanolin. Lanolin, derived from sheep's sebaceous glands, was substituted with argan

oil to ensure the moisturizer remained plant-based.

Table 1. Composition of face moisturizer control formulation

Chemical Quantity for Function
100g (%)
Oil Phase (A)
Stearic acid 4.0 Emulsifier
Liquid Paraffin 8.0 Occlusive
Argan oil 3.0 Occlusive
Glyceryl monostearate 3.0 Emulsifier
Aqgueous Phase (B)
Glycerin 4.0 Humectant
Propylene Glycol 4.0 Humectant
Isopropyl myristate 2.0 Emulsifier
Borax 0.2 Emulsifier
Phenoxyethanol 0.1 Preservative
*Distilled water 717 Solvent

*Total volume is 100%
2.4 Cell Culture

V/79-4 cells were cultured in tissue culture flasks using DMEM media supplemented with 10%
fetal bovine serum, 1mM sodium pyruvate, and 1% antibiotics at 37°C in a humidified
atmosphere with 5% carbon dioxide and 95% humidity. The cultures were checked daily to
ensure they remained healthy, and any changes in their morphology or adhesion properties

were recorded.
2.5 Culture Preparation

To prepare 1 L of DMEM solution, mix DMEM powder with 3.7 g sodium bicarbonate in 900
ml distilled water. Adjust the pH to 7.2-7.4 using 1M hydrochloric acid. Add distilled water to

reach 1 L. Filter the solution through a 0.22 um nitrocellulose membrane filter. Combine 5 mL
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Penicillin-Streptomycin and 50 mL 10% FBS with 445 mL of DMEM, making a total volume
of 500 ml. Test for contamination by exposing 3-5 mL of the solution in Petri dishes, incubating
them at 37°C with 5% CO2 for 72 hours, and examining under a microscope for any

contamination.
2.6 Samples Preparation and Formulation

Rice water was diluted to a concentration of 50% v/v in DMEM medium and filtered through
a 0.2 um membrane to sterilize it, as the rice water is not sterile. The sterilized rice water
solution was serially diluted to five concentrations (25% v/v, 12.5% v/v, 6.25% vl/v, 3.125%
vlv, and 1.563% v/v) using DMEM medium. Rice powder was dissolved in DMEM medium
at a concentration of 2 mg/ml and filtered through a 0.2 um membrane to sterilize it. The
sterilized rice powder solution was then serially diluted to five concentrations (1 mg/ml, 0.5
mg/ml, 0.25 mg/ml, 0.125 mg/ml, and 0.063 mg/ml) using DMEM medium. Face moisturizer
formulations (F1, F2, F3: Table 2) were dissolved in DMEM medium at a concentration of 2
mg/ml and filtered through a 0.2 um membrane to sterilize them. The sterilized solutions were
then serially diluted to five concentrations (1 mg/ml, 0.5 mg/ml, 0.25 mg/ml, 0.125 mg/ml, and
0.063 mg/ml) using DMEM medium.

Table 2. Face moisturizer formulation

F1 (%) F2 (%) F3 (%)
Stearic acid 4.0 4.0 4.0
Liquid Paraffin 5.0 8.0 10.0
Argan oil 3.0 3.0 3.0
Glyceryl 3.0 3.0 3.0
monostearate
Glycerin 4.0 4.0 4.0
Propylene Glycol 4.0 4.0 4.0
Isopropyl 2.0 2.0 2.0
myristate
Borax 0.2 0.2 0.2
Phenoxyethanol 0.1 0.1 0.1
*Distilled water 4.7 73.7 69.7

*Total volume is 100%
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2.7 MTT Assay

MTT assay is done to evaluate the cytotoxic potential of the test item (bedak sejuk, rice water,
moisturizer formulation). Yellow tetrazolium salt (MTT) is reduced metabolically active cells
to form insoluble purple formazan crystals which are solubilized by the addition of a solvent
(dimethyl sulfoxide). Cell viability is quantified by colorimetric enumeration whereby a low
OD (570nm) reading corresponds to low cell viability (ie associated with a loss in

mitochondrial dehydrogenase).

minimum tested OD cell

Active cell (%) = 100

— - X
minimum negative control OD

1)

2.8 FRAP, DPPH and TPC

All analyses are following standard procedures of these tests. The Ferric Reducing Antioxidant
Power (FRAP) assay determined the antioxidant power using ferric reducing ability. A
potential antioxidant reduced ferric acid ion (Fe3*) to ferrous ion (Fe?*) which form a blue
complex quantified by the increase in absorbance at 593nm. The 2,2-diphenyl-1-picrylhydrazyl
(DPPH) measured the capacity of antioxidant to scavenge the DPPH radicals in this assay. A
potential antioxidant will react with free radical DPPH causing discoloration of the molecule,
which resulted in reduction of the absorbance at 517nm. The total phenolic contents using the
Folin-Ciocalteu reagent that oxidise phenolic compound resulted in a blue-coloured reagent

which quantified by the increase in absorbance at 765nm.
3. Results and Discussion

3.1 Fermented Rice and Rice Water

Figure 1. shows the pH profile for rice water for 15 days soaking period. Based on the graph,
there is a daily decrease in the pH values of the rice water from pH 7 (day 1) to pH 3.8 (day
15).
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Figure 1. pH profile for rice water during fermentation/soaking

This indicates that the rice water obtained through fermentation is acidic. The drop in pH
confirms that natural fermentation of the rice has occurred. This is because the fermentation
process is driven by natural microbial activity, which produces lactic acid and acetic acid.
Therefore, the decrease in pH is expected when fermentation takes place (Hu et al, 2021; Halim
et al 2025).

3.2 Rice Water

Table 3 shows the result for FRAP assay, DPPH assay and TPC assay for rice water. FRAP
assay, DPPH assay, and TPC assay are tests used to measure the antioxidant capacity of
samples. FRAP assay (Ferric Reducing Antioxidant Power) assesses the antioxidant capacity
by evaluating the sample's ability to reduce ferric ion (Fe*") to ferrous ion (Fe**). DPPH assay
(2,2-diphenyl-1-picrylhydrazyl) measures antioxidant capacity by assessing the sample's
ability to reduce the DPPH free radical, which is indicated by a colour change. TPC assay
(Total Phenolic Content) measures the total phenolic content in the sample, which correlates
with its antioxidant capacity. These three tests are used to evaluate the antioxidant properties
of specific samples. Standard benchmarks for FRAP assay are set at 10 mM ascorbic acid
equivalent, DPPH assay at 70% radical scavenging capacity, and TPC assay at 5 mg/ml gallic
acid equivalent for suitable cosmetic products applications ((Shahidi and Zhong, 2015;
Dasgupta et al, 2021). Based on the results obtained, rice water shows limited potential as an

antioxidant ingredient for cosmetics due to low activities on all these three indicators.

30



Yaakob et al.

JETA 2025, 10 (2) 24 - 41

Table 3. Results for FRAP assay, DPPH assay and TPC assay for rice water

Test Concentration of Result Unit
rice water
Ferric Reducing 25% viv 1.023 mM ascorbic acid
Antioxidant 50% v/v 1.119 equivalence
Power (FRAP) 100% v/v 1.277
2, 2-Diphenyl-1- 25% viv 26.9 % radical
picrylhydrazyl 50% v/V 46.15 scavenging
(DPPH) 100% v/v 24.25 capacity
Total Phenolic 25% viv 2.41 mg/ml gallic acid
Content (TPC) 50% v/vV 3.10 equivalence
100% v/v 12.65

Based on the MTT assay results obtained from rice soaking water, it shows that rice water has

a toxic effect on V79-4 cells. In this test, a test substance is considered toxic if it causes a

decrease in cell viability by more than 50% when incubated with cells. According to Figure 2,

cell viability decreased from 100% to 4% as the concentration of rice water increased from

1.563% v/v to 50% v/v in DMEM medium. However, the exact cause of this reduction in cell

viability is not yet identified, whether it is due to toxic components present in the water or the

acidic nature of rice soaking water as pH ideals for cell culture growth is at pH7.4 (Well 2023;

Li et al, 2022).

100
90
80
70
60
50
40

Viability (%)

30
20
10

0

10

20

Concentration (% v/v)

30

40

Figure 2. MTT assay results for rice water
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3.3 Rice Powder
The antioxidant activity for rice powder is also determined and Table 4 summarized the data
observed.

Table 4. Result for FRAP assay, DPPH assay and TPC assay for rice powder.

Test Concentration of Results Unit
rice powder
Ferric Reducing 0.5 mg/ml 0.967 mM ascorbic acid
Antioxidant 1mg/ml 0.940 equivalence
Power (FRAP) 2mg/ml 0997
2, 2-Diphenyl-1- 0.5 mg/ml 25.3 % radical
picrylhydrazyl 1mg/ml 27.9 scavenging
(DPPH) 2mg/ml 14.6 capacity
Total Phenolic 0.5 mg/ml 489.13 mg/ml gallic acid
Content (TPC) 1mg/ml 504.69 equivalence
2mg/ml 520.15

Based on the results of FRAP assay, DPPH assay, and TPC assay obtained for rice powder,
rice powder only meets the standard size for TPC assay as an antioxidant ingredient in
cosmetics when it has more than 5 mg/ml gallic acid equivalence at each concentration tested.
However, for FRAP assay and DPPH assay, rice powder has less than 10 mM ascorbic acid
equivalence and less than 70% radical scavenging capacity, making it unsuitable as a cosmetic
ingredient. Figure 3 shows the result for MTT assay for rice powder.
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Figure 3. MTT assay result for rice powder
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Based on Figure 3, rice powder shows no toxic effects on cells. Overall, rice powder maintains
cell growth and even shows an increase in cell viability at a concentration of 2 mg/ml, reaching
110%. This proves that rice powder, a cosmetic product that has been around for a long time,
truly has a positive effect on human skin. This finding is consistent with previous studies
indicating that cold powder is beneficial for treating acne, brightening the skin, and providing
a cooling effect.

3.4 Face Moisturizer Formulation

Tables 5, 6 and 7 shows the result for FRAP assay, DPPH assay and TPC assay for all the three
face moisturizer formulations (F1, F2 and F3).

Based on the results of FRAP assay, DPPH assay, and TPC assay for face moisturizer
formulations (F1, F2, and F3), these three test substances show no significant differences in
FRAP assay, DPPH assay, and TPC assay results when the concentration of paraffin is
manipulated—specifically, F1 at 5% w/w, F2 at 8% w/w, and F3 at 10% w/w. These test
substances also yield results similar to cold powder when only achieving the standard value for
TPC assay to act as an antioxidant ingredient, whereas for FRAP assay and DPPH assay, they
do not meet the standard value for cosmetic products. Overall, these three face moisturizer
formulations show similar results in FRAP assay, DPPH assay, and TPC assay, with FRAP
assay results around 0.9 mM ascorbic acid equivalence, DPPH assay at around 24% radical
scavenging capacity, and TPC assay at around 500 mg/ml gallic acid equivalence for each

concentration.
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Table 5. FRAP assay, DPPH assay and TPC assay for F1

Test Concentration of Results Unit
F1
Ferric Reducing 0.5 mg/ml 0.926 mM ascorbic acid
Antioxidant 1mg/ml 0.929 equivalence
Power (FRAP) 2mg/ml 0.940
2, 2-Diphenyl-1- 0.5 mg/ml 29.55 % radical
picrylhydrazyl 1mg/ml 24.5 scavenging
(DPPH) 2mg/ml 2445 capacity
Total Phenolic 0.5 mg/ml 500 mg/ml gallic acid
Content (TPC) 1mg/ml 501.64 equivalence
2mg/ml 513.2

Table 6. FRAP assay, DPPH assay and TPC assay for F2

Test Concentration of Results Unit
F2
Ferric Reducing 0.5 mg/ml 0.927 mM ascorbic acid
Antioxidant 1mg/ml 0.929 equivalence
Power (FRAP) 2mg/ml 0.940
2, 2-Diphenyl-1- 0.5 mg/ml 24.45 % radical
picrylhydrazyl 1mg/ml 24.19 scavenging
(DPPH) 2mg/ml 2365 capacity
Total Phenolic 0.5 mg/ml 505.63 mg/ml gallic acid
Content (TPC) 1mg/ml 503.05 equivalence
2mg/ml 514.76
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Table 7. FRAP assay, DPPH assay and TPC assay for F3

Test Concentration of Results Unit
F2
Ferric Reducing 0.5 mg/ml 0.928 mM ascorbic acid
Antioxidant 1mg/ml 0.927 equivalence
Power (FRAP) 2mg/ml 0.971
2, 2-Diphenyl-1- 0.5 mg/ml 23.3 % radical
picrylhydrazyl 1mg/ml 23.75 scavenging
(DPPH) 2mg/ml 21.85 capacity
Total Phenolic 0.5 mg/ml 502.58 mg/ml gallic acid
Content (TPC) 1mg/ml 501.17 equivalence
2mg/ml 507.97

Figures 4, 5 and 6 show the result for MTT assay for all the three face moisturizer formulations
(F1, F2 and F3).
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Figure 4. MTT assay result for F1
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Figure 5. MTT assay result for F2
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Figure 6. MTT assay result for F3

Based on Figures 4, 5, and 6, all three face moisturizer formulations show no toxic effects on
cells and maintain cell viability between 80% to 100%. The test substances can sustain cell
viability within this range. Face moisturizer formulation F3, which contains 10% w/w paraffin
concentration, exhibits the best effect on cells compared to F1 and F2 by maintaining cell

viability between 90% to 100%. This demonstrates that a higher concentration of paraffin is
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beneficial in cellular contexts because it provides good mechanical stability, prevents water
loss and cell dehydration, and is chemically non-reactive, reducing the risk of cell damage.
Paraffin also aids in the penetration of certain chemicals into cells and is easily controlled in
various biological and medical applications, ensuring the integrity and stability of biological

samples during analysis and storage.
4. Limitation and Recommendation

The findings showed the acidic water proved to be harmful to \V79-4 cells, making it unsuitable
for cosmetic antioxidants. To ensure its useful for cosmetic application, it is suggested that the
water be treated to almost neutral pH before application. Improvements on formulation

combination need to be statistically tested.
5. Conclusion

In conclusion, the study revealed the collected rice water and rice powder has impacted V79-4
cells. However, cold powder has beneficial effects on skin, meeting antioxidant standards,
especially in TPC testing. Tested moisturizer formulations (F1, F2, F3) also meet TPC
standards without harming the cells, with F3, containing higher paraffin, showing the best
results for mechanical stability and cell safety. These results indicated the potential of bedak

sejuk for cosmetic application with better formulation need to be studied.
Acknowledgement

The author duly acknowledged that this research work received financial assistance from the
the Universiti Kebangsaan Malaysia under Research University Grant (code: GUP-2021-013).

Conflicts of Interest
The authors declare no conflict of interest.
Artificial Intelligence (Al) Transparency Statement

Artificial intelligence tools were used only to enhance grammar, clarity, and manuscript
readability. They were not used to generate, analyse, or interpret data, nor to create scientific
hypotheses, conclusions, or literature reviews. All content remains the intellectual product of
the authors. Any Al-assisted text was carefully checked, revised, and validated to ensure

compliance with research integrity and publisher guidelines.

37



Yaakob et al. JETA 2025, 10 (2) 24 - 41

References

Anon 2024. How to Shop for the best Natural Face Toner for Ageing Skin. Amalabeauty.com
(https://amalabeauty.com/blogs/resources/how-to-shop-for-the-best-natural-face-toner-

for-aging-skin? Retrieved 22/10/2025)

Amberg, N. & Fogarassy, C. 2019. Green Consumer Behaviour in Cosmetic Market. Resources
2019 8(137): 1-19. https://doi.org/10.3390/resources8030137

Article, R. 2021. A Review on Recent Scenario of Cosmetics 68(30): 190-197.
https://doi.org/10.47583/ijpsrr.2021.v68i01.030

Barsagade, P.D, Patil, P. & Umekar, M.J. 2020. A Formulation of Face Pack and Hair Products
of Rice Water for the Use of Skin and Hair Problem. World Journal of Pharmacy and
Pharmaceutical Sciences 9(4): 683-694. https://doi.org/10.20959/wjpps20204-15810

Barthe, M., Bavoux, C., Finot, F., Mouche, I., Cuceu-Petrenci, C., Forreryd, A., Hansson, A.
C., etal. 2021. Safety testing of cosmetic products: Overview of established methods and
new approach methodologies (nams). Cosmetics 8(2): 1-18.
d0i:10.3390/cosmetics8020050

Baumann, L. 2024. The Science of Rice and Rice Water for Skin. www.skintype.solution.com
(seen on 21/20/2025)

Celleno, L. 2018. Topical urea in skincare: A review. Dermatologic Therapy 31(6): 1-5.
doi:10.1111/dth.12690

Choon-Koo, Z., Giu, H.C & Hwan, S. (2004). The Effect of Inositol and Phytic Acid on Skin.
Journal of the Society of Cosmetic Scientists of Korea, 30(4), p: 515-524.
https://koreascience.kr/article/JAK0200423606553557.page

Choon-Koo, Z., Song, H., Han, G.G. & Tsuno, F. 2001. The Effects of Inositol Extracted from
Rice on the Skin. Journal of the Society of Cosmetic Scientists of Korea, 27(1), p: 83-98.

https://www.researchgate.net/publication/264062918

Colombo, 1., Sangiovanni, E., Maggio, R., Mattozzi, C., Zava, S., Corbett, Y., Fumagalli, M.,
et al. 2017. HaCaT Cells as a Reliable in Vitro Differentiation Model to Dissect the
Inflammatory/Repair Response of Human Keratinocytes. Mediators of Inflammation
2017. d0i:10.1155/2017/7435621

Dasgupta, S., Pandya, M. and Patel, N. 2021. Study on Antioxidant Activities of Some Less
Utilized Edible Fruits, In book: Technological Innovation in Pharmaceutical research vol
5. doi: 10.9734/bpil/tipr/v5/9589D

Dini, I. & Laneri, S. 2021. The new challenge of green cosmetics: Natural food ingredients for

38


https://amalabeauty.com/blogs/resources/how-to-shop-for-the-best-natural-face-toner-for-aging-skin
https://amalabeauty.com/blogs/resources/how-to-shop-for-the-best-natural-face-toner-for-aging-skin
http://www.skintype.solution.com/

Yaakob et al. JETA 2025, 10 (2) 24 - 41

cosmetic formulations. Molecules 26(13). https://doi.org/10.3390/molecules26133921

Dzulfakar, M. A. A., Kofli, N. T. & Tasirin, S. M. 2016. Physicochemical properties, heavy
metal content and microbial limit test of Bedak sejuk. Indian Journal of Science and
Technology 9(21), p: 1-6. https://dx.doi.org/10.17485/ijst/2016/v9i21/95239

Echchad, M. & Ghaith, A. 2022. Purchasing Intention of Green Cosmetics Using the Theory
of Planned Behavior: The Role of Perceived Quality and Environmental Consciousness.
Expert Journal of Marketing 10(1): 62-71.
https://marketing.expertjournals.com/23446773-1006/

Fitri, N., Chan, S.X.Y., Qadi, W.S.M., Wong, P.L., Hella, K., Hamezah, H.S., Mediani, A. &
Abas, F. 2025. A Comprehensive Review on Processing, Composition and Safety of
Fermented Rice Products and Advanced Methods for Improving its Quality. Journal of
Food Composition ajd Analysis, 140: 107184. https://www.mdpi.com/2304-
8158/12/3/558#

Franca, C. C. V. & Ueno, H. M. 2020. Green cosmetics: Perspectives and challenges in the
context of green chemistry. Desenvolvimento e Meio Ambiente 53: 133-150.
d0i:10.5380/dmav53i0.62322

Garcia, J. L., Asadinezhad, A., Pachernik, J., Lehocky, M., Junkar, ., Humpolicek, P., Saha,
P., et al. 2010. Cell proliferation of HaCaT keratinocytes on collagen films modified by
argon plasma treatment. Molecules 15(4): 2845-2856. doi:10.3390/molecules15042845

Ghazali, A. R., Muralitharan, R. V., Soon, C. K., Salyam, T., Ahmad Maulana, N. N., Balgees
Mohamed Thaha, U. A., Halim, R. M., et al. 2020. Viability and Antioxidant Effects of
Traditional Cooling Rice Powder (bedak sejuk) Made from Oryza sativa ssp. Indica and
Oryza sativa ssp. japonica on UVB-Induced B164A5 Melanoma Cells. Asian Pacific
Journal of Cancer Prevention 21(11): 3381-3386.
https://doi.org/10.31557/APJCP.2020.21.11.3381

Ghelichi, S., Hajfathalian, M.m Yesiltas, B., Sorensen, A-D., M., Moreno, P.J.G. & Jacobsen,
C. 2023. Oxidation and Oxidative Stability in Emulsion. Comprehensive Review in Food
Science and Food Safety, 22 : 1864-1901. doi: 10.1111/1541-4337.13134.

Halim, A.F., Palmer, J & Flint, S. 2025. The Realtionship between pH, Pigments Production
and Citrinin Synthesis by Monascus purpureus during Red Fermented Rice Fermentation.
Food Bioscience, 71(Sept 2025): 107034. https://doi.org/10.1016/j.fbi0.2025.107034

Hu, Y., Lei, X., Zhang, X. & Zhao, S. 2021. Characteristics of the Microbial Community in
the Production of Chinese Rice-Flavour Baijiu and Comparisons with the Microflora of

other  Flavours  of  Baijiu. Frontiers  in Microbiology, 12(April).

39



Yaakob et al. JETA 2025, 10 (2) 24 - 41

https://doi.org/10.3389/fmicb.2021.673670

Ibrahim, N. & Kofli, N. T. 2019. Development of Filtration System for the Collection of
Soaking Water During Bedak Sejuk Preparation. Jurnal Kejuruteraan SI 2(1): 85-90.
https://doi.org/10.17576/jkukm-2019-si2(1)-11

Johar, S.F.M, Zulfakar, M.A.A. & Noorhisham, T.K. 2018. Amino acid and Fatty acid Profiling
of Local Fermented Rice Powder (Bedak Sejuk) and Its Soaking Water. Malaysian
Applied Biotechnology, 47(2): p113-117.
https://www.researchgate.net/publication/325651266_Amino_acid_and_fatty acid_profi
ling_of local_fermented rice_powder Bedak_sejuk _and_its_soaking_water

Joseph, A., Sujatha, G., Malini. S. & Ramai, P. Impact of Rice Water and Sandawood Mix on
facial Acne and Scar. Journal of Dental and Medical Sciences, 22(8), p: 38-43.
https://www.iosrjournals.org/iosr-jdms/papers/VVol22-issue8/Ser-3/G2208033843.pdf

Marto, J., Neves, A., Goncalves, L.M., Pinto. P., Almeida, C & Simoes, S. 2018. Rice Water:
A Traditonal Ingredient with Anti-Ageing Efficacy. Cosmetics, 5(2): 26-36.
https://doi.org/10.3390/cosmetics5020026

Mishra, S.,Aravind, S.M., Charpe, P., Ajlouni, S., Ranadheera, S and Chakkaravarthi, S.2022.
Traditional Rice-Based Fermented Products: Insight into Their Probiotik Diversity and
Probable  Health  Benefits. = FoodBioscience, 50 (Part A):  102082.
https://doi.org/10.1016/j.fbio.2022.102082

Nabayi, A., Teh, C. B. S., Tan, A. K. Z. & Tan, N. P. 2022. Fermentation of White and Brown
Rice Water Increases Plant Nutrients and Beneficial Microbes. Pertanika Journal of
Tropical Agricultural Science 46(1). https://doi.org/10.47836/pjtas.46.1.04

Nwinyi, O.C and Dango Z.G. 2025. Probiotiv Potentials of Fermented Rice for Sustainable
Health and Well Being. IOP Conf. Series: Earth and Environmental Science, 1492:
012003. https://doi.org/10.1088/1755-1315/1492/1/012003

Rawlings, A.V. & Lombard, K.J. 2012. A Review on the Extensive Skin Benefits of Mineral Qil.
International Journal of Cosmetic Science, 34, p511-518. doi: 10.1111/j.1468-2494.2012.00752.x

Roh, H.L. & Lee, H.T. 2025. Effects of Paraffin Wax and Loses on Skin Hydration and Texture.
International Journal of Innovative Research and Scientific Studies, 8(3), p529-535.
https://doi.org/10.53894/ijirss.v8i3.6557

Shahidi, F. & Zhong, Y. 2015. Measurement of antioxidant activity. Journal of Functional
Foods, 18, Part B: 757-781. https://doi.org/10.1016/j.jff.2015.01.047

Talorete, T. P. N., Bouaziz, M., Sayadi, S. & Isoda, H. 2006. Influence of medium type and

serum on MTT reduction by flavonoids in the absence of cells. Cytotechnology 52(3):

40


https://doi.org/10.1088/1755-1315/1492/1/012003

Yaakob et al. JETA 2025, 10 (2) 24 - 41

189-198. doi:10.1007/s10616-007-9057-4

Van Meerloo, J., Kaspers, G. J. L. & Cloos, J. 2011. Cell sensitivity assays: The MTT assay.
Methods in Molecular Biology 731(July 2015): 237-245. doi:10.1007/978-1-61779-80-
520

Yang, F., Hu, Y., Wu, M., Guo, M & Wang. H. 2025. Biologically Active Components and
Skincare Benefits of Rice Fermentation Products: A review. Cosmetic, 12(1): 29-47.
https://doi.org/10.3390/cosmetics12010029

Zafirah, N. B., A. & Noorhisham, T.K. 2022. Study on Compact Powder Formulation from
Fermented Rice Powder (Bedak Sejuk). Journal of Biochemistry and Microbiology, 10:
9-12. https://doi.org/10.54987/jobimb.v10iSP2.721

41



