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INTRODUCTION 

 

 Kefir is known as a fermented product by mixture of lactic acid bacteria (LAB) and yeast, which generated acid, flavor, gas, 

alcohol, and CO2. The metabolite produced is significantly affected by many factors, including length of incubation [5,8]. 

Currently, kefir-based face mask has attracted a great attention, associated with numerous beneficial effects. This is due to 

presence of acid, alcohol, and other compounds capable of serving as antibacterial and antioxidant agents, moisturizer, 

regeneration of skin cells [2,9], and as well as promoting suppression of skin darkening [16].  

 In current years, consumer’ awareness on “back-to-nature” product has continuously increased. The importance of nature-

based materials in skin treatment is based on their advantages for human skin. To respond this demand, enrichment of face mask 

with natural sources was massively carried out. “Bedak lotong” is made from mixture of natural materials and considered as one 

of the local wisdoms for many women in South Sulawesi. It is said to possess advantageous effects on face skin health. The 

optimum amount of “bedak lotong” in face mask formulation needs to consider, accounting for the final quality of product. 

 The main ingredients of “bedak lotong”, i.e. black glutinous rice (Oryza sativa Linn. var. glutinosa), temulawak (Curcuma 

xanthorrhiza Roxb) and tamarind (Tamarindus indica L.), are reported to show a beneficial effect on face skin. Black glutinous 

rice possesses antioxidative activity, while temulawak and serves as antibacterial and antioxidative activity. Tamarind contains 

flavonoid, saponin and alkaloid, which are previously reported capable of suppressing pathogenic bacteria. Thus, presence of 

“bedak lotong” in kefir mask formulation is expected to enhance functional properties of the product. 

 

MATERIALS AND METHODS 

 

 The sample was made from dairy milk, kefir grain, black glutinous rice (Oryza sativa Linn. var. glutinosa), temulawak 

(Curcuma xanthorrhiza Roxb), tamarind (Tamarindus indica L.), while the bacteria were Staphylococcus epidermidis. Other 

ingredients included deMan Rogosa Sharpe Agar MRSA (Merck), Tryptone Soy Broth TSB (Merck), Nutrien Agar NA (Merck), 

distilled water, and alcohol. The tools included glass jar, measuring glass, micropipette, tip, analytical weight, incubator, 

refrigerator, petri dish, Erlenmeyer, reaction tube, freeze dryer, ose, hot plate, incubator, magnetic stirrer, vortex, ring, and caliper. 

 

Abstract 
 
            Antibacterial properties are one of the crucial factors that determine quality of face mask. To acquire this feature, 
incorporation of herb-based additives can be a promising way. “Bedak Lotong” is a traditional product known to exert 
antibacterial activity as shown in black glutinous rice (Oryza sativa Linn. var. glutinosa), temulawak (Curcuma xanthorrhiza 
Roxb) and tamarind (Tamarindus indica L.). This present work aimed to investigate the effects of “Bedak Lotong” addition on 
quality of kefir mask. The experimental work was performed using completely randomized design, consisting of two stages. 
First, the effect of incubation time (12, 18, and 24 h) was studied, while the second stage was carried out to investigate the 
effect of different ratios (60:40; 50:50; 40:60). The results showed that addition of “Bedak Lotong” could enhance 
antibacterial activity. 
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The experiment based on completely randomized design was performed at two stages. First stage, the fermentation time was made 

at 12, 18, 24 h, to investigate the antibacterial activity of kefir mask. Second stage, antibacterial activity of kefir mask was 

evaluated, with the different ratios (60:40; 50:50;40:60). 

 Milk was sterilized and added with 10% kefir grain [10,13], followed with incubation of 37 °C for 12, 18, and 24 h [12]. The 

incubated milk was filtered to separate kefir grain. The sample was then freeze-dried. “Bedak lotong” was made from black 

glutinous rice, temulawak, and tamarind, previously dehydrated. The best result was then combined with “bedak lotong”, then 

freeze-dried.  

 The antibacterial effect of the sample was evaluated using disk diffusion assay. Sterilized ring was set in petri dish. 

Staphylococcus epidermidis was inoculated in the growth medium. The medium was poured into the petri dish. The ring was 

removed from petri dish to create circles. Sample was placed in each circle, and incubated at 37 °C for 24 h. The clear zone was 

measured using caliper to calculate inhibitory zone.  

 

RESULTS AND DISCUSSION 

 

 Based on stage 1, difference in incubation time showed a significant impact to antibacterial properties of the sample (p<0.01), 

as exhibited in Figure 1. 

 

 
 

Figure 1. Antibacterial activities of kefir mask prepared with different incubation periods 

 

 Incubation time seemed to show a very significant effect (p<0.01) on the reduction of Staphylococcus epidermidis. The rise of 

antibacterial activity resulted from lactic acid bacteria (LAB), responsible for production of organic acid, bacteriocin, primary 

metabolite, peroxide hydrogen, and diacetyl, carbon dioxide, and acetaldehyde. They also induced the reduction of pH by 

excreting particular compounds, leading to suppress growth of pathogenic bacteria [1,15]. Kefir produced alcohol (ethanol) that 

also demonstrated detrimental effects against pathogens [17,18]. The plausible mechanism of the antibacterial agent is proposed, 

including destruction of cell walls and cytoplasm, alteration of cellular membrane permeability, inhibition of enzymatic activities 

and nucleic acid synthesis [6,11]. 

 

In stage 2, the ratio of kefir and “bedak lotong” was revealed to exert a very significant effect on inhibition of bacterial growth 

(p<0.01), as exhibited in Figure 2.  

 

 
 

Figure 2. Antibacterial activities of kefir mask prepared with different ratios of kefir and’’Bedak Lotong’’. 

 

 The proportion of “Bedak Lotong” in kefir mask showed a significant effect (p<0.01) on suppression of Staphylococcus 

epidermidis. Presence of lactic acid and ethanol in kefir remarkably contributed to the antibacterial properties [14,19]. Besides, the 

antimicrobial activity was also a result of respon bioactive compounds in temulawak present in “Bedak Lotong”, such as 
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curcumin, essential oils, alkaloid, flavonoid, tannin, curcuminoid, and terpenoid, which are recognized to have broad spectrum 

antimicrobial activities including Gram-positive and negative bacteria, antiviral, and anti-fungal [3]. Tamarind also contain tannin, 

contributing to the degradation of cellular membrane and increase in membrane permeability, leading to cellular hemolysis. When 

saponin interacted with bacterial cells, the bacteria would be damaged and lysis [4,7]. 

 

CONCLUSION 

 

 The longer period of incubation enhanced antibacterial activity of the kefir mask. Combined with ”Bedak Lotong”, the 

bacterial inhibition against Staphylococcus epidermidis  was also increased.  
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