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ABSTRACT: Propionibacterium acnes is one of the bacteria that causes 

acne. One of the natural ingredients that potentially as anti acne is kefir. 

Kefir is a product of fermented milk with starter kefir grain. The fermented 

kefir is incorporated into the gel product for acne treatment. The purpose of 

this study was to formulate the fermented kefir in the gel product and to test 

the antibacterial activity against Propionibacterium acnes. Fermentation in 

cow's milk, goat's milk, and soy milk using starter of kefir grain with 

concentrations of 2%, 5%, and 7% in each type of milk. One best base 

formula is added to fermented kefir. Evaluation of the preparation includes 

organoleptic, homogeneity, dispersion, pH, viscosity at room temperature, 

accelerated stability test, antibacterial activity test, and panelist test. The best 

gel base is FT3 with Viscolam® MAC 10 concentration of 8%. The 

concentration of fermented kefir from cow's milk, goat's milk, and soy milk 

is incorporated into gel products, i.e. 5%, 7%, and 2%, respectively. Stable 

gel based on organoleptic observation and homogeneity. Spreading power 

increases during storage. On pH measurement, Gel FA and FC are stable. On 

viscosity measurement there are significant differences during 28 days 

storage. Fermented kefir can be formulated in gel products. The stable gel 

preparation formula is FC based on the pH parameter but its viscosity is 

unstable for 28 days storage at room temperature and accelerated stability 

test. FC gel has the highest antibacterial activity with mean inhibit zone 

diameter of 12.67 ± 1.15 mm. 

INTRODUCTION: Healthy and clean facial skin 

would want to be owned by everyone. However, 

because of an unhealthy lifestyle can make facial 

skin damaged. Acne is one of the health problems 

on facial skin that is still often complained by 

almost everyone, especially teenagers. The main 

cause of the appearance of acne is the increased 

production of sebum or oil in the sebaceous glands 

that can close the pores of the skin.  
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The situation has the potential to bind dust and dirt 

and support the growth of acne-causing bacteria 

Propionibacterium acnes 
1, 2

. Synthetic drugs or 

antibiotics are drugs that are widely used to treat 

acne.  

However, the use of synthetic drugs or antibiotics 

sometimes cause side effects such as skin irritation 
2
. One of the natural ingredients that have the 

potential to be developed as an antibacterial is 

kefir. Kefir is a product produced from fermented 

milk of cow, goat, or sheep with starter kefir grain 
3, 4

. Kefir grain contains a mixture of bacteria and 

yeast 
5, 6, 7, 8

. Empirically kefir has been used to 

treat acne. Kefir has a strong antibacterial activity 

against P. acnes. The water kefir can inhibit the 

growth of P. acnes bacteria with the width of the 
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inhibit zone of 2.57 cm
2
. The inhibitory zone 

exceeds the penicillin block zone as a positive 

control 
1, 2

. Acne treatment requires a form of 

product that has long contact time with skin such as 

gel and cream. However, the gel product form is 

better used in the treatment of acne than the cream 

product form because the gel is easier to clean and 

does not contain oil that can aggravate acne. 

Therefore, in this research made formulation of 

fermented kefir gel product from each milk type 

which has the greatest antibacterial activity against 

Propionibacterium acnes. 

MATERIAL AND METHODS: In this research 

made kefir gel product containing kefir 

fermentation as anti acne naturally. Stages of work 

carried out include the collection of materials, 

production and characterization of kefir milk, 

testing of antibacterial activity of kefir milk, 

optimization and gel base characterization, 

production and evaluation of fermented kefir gel, 

antibacterial activity of kefir gel, and product 

evaluation data evaluation. 

Cow's milk, goat's milk, soy milk, and kefir grain 

starter were obtained from East Bandung, West 

Java. the production of kefir milk is done by 

preparing 3 pieces of sterile glass jars for 

fermentation of kefir milk with 3 different starter 

concentrations of each type of milk. All types of 

milk are pasteurized at 60 °C for 30 minutes and 

cooled to ± 25 °C. Furthermore, the milk was put 

into a glass jar of 500 ml and added starter kefir 

grain each 2%, 5%, 7% (% b/v), then fermented for 

24 h at room temperature. Characterization of kefir 

milk include organoleptic observation, pH 

measurement, and total lactic acid determination. 

An antibacterial activity test was performed to 

determine the inhibition of kefir in Propioni-

bacterium acnes bacteria and to determine a 

concentration of kefir milk with the greatest 

antibacterial activity of each type of milk medium 

to be active substance in gel product. This test uses 

a diffusion method for paper discs to obtain the 

inhibitory zone diameter and MIC values of kefir. 

The positive control used is clindamycin antibiotic 

while the negative control is sterile aquadest. The 

gel preparation begins with gel-based optimization 

by varying the gelling agent concentration. The 

gelling agent used was Viscolam® MAC 10.  

A nine formula was prepared by Viscolam® MAC 

10 concentration, then spontaneously characterized 

to determine five selected formulas based on 

organoleptic observations (form, odor, and color). 

Furthermore, the three selected formulas were 

evaluated for 28 days, i.e. the 1
st
, 3

rd
, 5

th
, 7

th
, 14

th
 

and 28
th

 testing days to determine one of the most 

stable main formulas. The stability of the gel base 

is seen based on organoleptic observations, pH 

measurements, and viscosity measurements. 

In the selected formulation added kefir fermented 

from each type of milk. After gel was formed, the 

gel stability evaluation included organoleptic 

observation, homogeneity observation, pH 

measurement, viscosity measurement, spreading 

energy measurement, and freeze thaw test 

conducted over 28 days i.e. 1
st
, 3

rd
, 5

th
, 7

th
, 14, 21, 

and 28. The product of gel kefir has also been made 

by panelist test and antibacterial activity test. The 

gel evaluation data from the research results were 

analyzed by Analysis of Variation (ANOVA) 

method using SPSS program. 

RESULTS AND DISCUSSION: 

Production of Fermented Kefir Milik: One 

indicator of the occurrence of fermentation is a 

decrease in pH value of milk kefir. The decrease in 

pH values is due to the activity resulting from lactic 

acid bacteria and yeast present in kefir grain. Lactic 

acid bacteria will produce lactic acid while yeast 

will produce alcohol. The longer the fermentation 

process, the lactic acid formed will be more and 

more, so the pH of kefir milk decreases. Lactose 

present in milk will be converted to lactic acid by 

kefir grain 
9, 10

. Lactic acid bacteria convert lactose 

into glucose and galactose, then glucose is 

converted to lactic acid
 11, 12

. Lactic acid bacteria 

produce β-galactosidase enzyme to convert milk 

lactose into glucose and galactose which can be 
used as a growth medium of lactic acid bacteria 13, 14. 

Soy milk is different from cow's milk and goat's 

milk because it does not contain lactose. The type 

of carbohydrate in soy milk is oligosaccharides that 

cannot be used directly as a source of energy or 

carbon source by microbes in kefir grain. Therefore 

it is necessary to add a sugar source to soy milk 

before it is fermented by lactic acid bacteria. The 

sugars that can be added are sucrose, glucose, 

lactose, fructose, or skimmed milk powder 
3, 12

. 
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Characterization of Kefir Milk from 

Fermentation: 

Organoleptic Observation: These observations 

include the aroma and texture of fermented kefir 

milk Fig. 1. After fermented 24 h, all kefir milk 

from cow's milk, goat's milk and soy milk has a 

distinctive aroma of sour and is formed into 2 

phases, namely white solid part and yellowish 

liquid part. 

   
                              Cow’s milk                                            Goat’s milk                                             Soy milk 

FIG. 1: THE RESULT OF FERMENTED KEFIR MILK 

pH Measurement: The result of pH measurement 

of kefir milk showed that after the fermentation 

process there was a decrease of pH value of all 

types of milk which originally had pH 7 to pH 5 for 

addition of 2% kefir grain starter in each type of 

kefir milk, while the addition of 5% and 7% kefir 

starter decreased pH to pH 4. The pH value is in 

accordance with the requirements of kefir milk 

which has a pH of about 3.8 to 4.6 
15, 16

. The higher 

starter concentration is added, the resulting pH 

value decreases. 

 
FIG. 2: LACTIC ACID LEVELS OF KEFIR MILK 

Determination of Total Lactic Acid Level: The 

results obtained with the highest levels of lactic 

acid were 1.16% in kefir from cow’s milk with 

addition starter 7%, 1.19% in kefir from goat’s 

milk with addition starter 7%, and 0.92% in kefir of 

soy milk with addition starter 5% Fig. 2. The 

higher the starter concentration of kefir grain 

added, the more acid produced. This is due to the 

activity of lactic acid bacteria in breaking lactose 
8
. 

Test of Antibacterial Activity of Kefir: Before it 

is incorporated in the gel, first testing the 

antibacterial activity against kefir using the 

diffusion method for paper disc. The fermented 

kefir milk is separated between the clear part of the 

viscous white portion in order to obtain a gel 

product which has clear or transparent color after 

the active ingredient of kefir is fermented. The 

clear part of kefir milk was tested for its 

antibacterial activity and compared with 

clindamycin antibiotics as a positive control. The 

antibacterial activity test results Fig. 3 showed kefir 

forming a inhibitory zone around the paper disc.  

   
                                       Cow’s milk                                   Goat’s milk                                     Soy milk 

FIG. 3: RESULT OF ANTIBACTERIAL ACTIVITY TEST OF KEFIR 

Explanation: 2%: kefir grain 2%; K
+
: Positive control (clindamycin) 0.02 mg); 5%: kefir grain 5%; K

-
: Negative control 

(Aquadest) 7%: kefir grain 7% 
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The inhibitory zone is caused by a lactic acid 

compound suspected to be an antibacterial of kefir. 

Lactic acid in the undissociated form at low pH can 

be toxic to various microoganisms 
3, 4

. The low pH 

values result in cytoplasmic cells acidifying or 

becoming acidic, altering the permeability of the 

cell membrane and disrupting the substrate 

transport system. 

Based on the test results at 2% starter concentration 

of each kefir of cow’s milk, goat's milk and soy 

milk produce inhibition zone 8.33 ± 0.58 mm, 9.67 

± 2.08 mm, and 9.67 ± 0.58 mm respectively. 

However, the antibacterial activity of kefir is still 

lower than the antibacterial activity of positive 

control of clindamycin antibiotic which reaches the 

inhibition zone of 14.33 ± 2.31 mm. 

Gel Base Characterization: 

Observation of Gel Based Organoleptics: Based 

on organoleptic observations that have been done 

on the five selected formulas for 28 days, it was 

found that all selected gel formulas had clear or 

transparent color and distinctive flavor. 

pH Measurement of Gel Base: The pH 

measurement aims to determine the safety of a 

topical product. The pH values of all selected gel 

base formulas decreased during the 28-day 

evaluation Fig. 4. On the 1
st
 day the pH values for 

FT1, FT2, FT3, FT4, and FT5 were 8.74 ± 0.21, 

respectively; 8.53 ± 0.07; 8.8 ± 0.10; 8.37 ± 0.25; 

8.46 ± 0.42.  

After 28 days storage each formula showed a pH 

value of 8.42 ± 0.19; 8.51 ± 0.12; 8.07 ± 0.25; 8.09 

± 0.04; 8.00 ± 0.38. Based on the results of the gel 

base optimization for 28 days, the preferred 

formula having the pH value closest to skin pH was 

the formula FT3, FT4, and FT5. 

Viscosity Measurement of Gel Base: The 

viscosity of the gel base was measured by the 

Brookfield Viscometer using a 5 rpm shear rate and 

spindle no 5. Based on the results of the viscosity 

evaluation showed that the higher viscosity 

concentration increased viscosity Fig. 5, due to the 

thickening nature of TEA. 

  
                               FIG. 4: pH OF GEL BASE                                            FIG. 5: VISCOSITY OF GEL BASE 

Based on the viscosity measurement, the gel base 

concentration having a lower viscosity than FT5 

but not very viscous is FT3. Selected one gel base 

formulation to be the main formula of FT3 with 

Viscolam® MAC 10 concentration of 8%. 

Evaluation of Kefir Gel: 

Organoleptic Observation: Organoleptic obser-

vation results show that the gel that has been added 

to fermented kefir as an antibacterial substance 

produces different colors. Gel FA (cow kefir with 

5% starter) and FC (soy kefir with 2% starter) have 

clear / transparent color while FB (goat kefir with 

starter 7%) is opaque. In the three gel formulas that 

have different types of milk and starter 

concentration did not affect the aroma of gel 

products that are formed. All gel formulas have a 

distinctive aroma of fermentation from the addition 

of fermented kefir. During storage of 28 days, all 

gel formulas do not change color or aroma. 

Homogeneity Observation: Observation of 

homogeneity aims to determine whether all the 

ingredients in the gel formulation have been evenly 

mixed or not and may affect the drug distribution 

of a product 
17

. Homogeneity is indicated by the 

absence of coarse grain on the product 
18

. Based on 

homogeneity observation result showed that the gel 

formula FA, FB and FC showed the existence of 

color equation and the absence of coarse particles 

so that it can be said that all gel products are 

homogeneous. 
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Spreading Power Measurement: Spreading 

power measurements were performed to determine 

the ability of the gel to spread at the site of use and 

ensure equalization or gel when applied to the skin. 

It should be evaluated as it may affect the 

absorption of the drug and the rate at which it is 

released. Spreading capacity for a good semi-solid 

preparation for topical use is about 3 - 5 cm in 

diameter. In addition, the product is eligible if the 

preparation can spread easily to the skin and its use 

feels comfortable 
17, 18

. 

Based on the result of the measurement data for 28 

days, the gel has increased the power of spread Fig. 

6. In FA, FB and FC contain different fermented 

kefir and starter concentrations that may affect gel 

viscosity. A low viscosity value can cause the gel 

to spread more easily when given a load. Good 

products require relatively little time and load to 

spread and have a wide spread 
19

. A product is 

semi-rigid if it has a power diameter of <5 cm, 

while a product is semi-liquid if it has a spreading 

power diameter of 5 - 7 cm 
19

. In this study, the 

three gel formulas can be categorized into semi-

rigid products because they have a power of <5 cm. 

pH Measurements: The pH measurements were 

performed on days 1, 3, 5, 7, 14, 21, and 28 at room 

temperature. This is done to see the level of acidity 

of the preparation to ensure the product does not 

cause irritation to the skin. Pharmaceutical products 

given topically and transdermally pH must be 

adjusted to the pH of the skin. The product should 

not be too acidic or too alkaline as it may cause 

skin irritation 
20

.  

Based on the measurement results obtained pH 

value for FA, FB, and FC respectively on the day-1 

that is 8.76 ± 0.04; 8.61 ± 0.09; and 8.76 ± 0.04. 

After 28 days storage each formula showed a 

decrease in pH values respectively, i.e. 8.65 ± 0.13; 

8.76 ± 0.06; and 8.64 ± 0.14 Fig. 7. The results of 

pH measurement of Gel Kefir based on statistical 

data processing using ANOVA method showed on 

FA gel formula (sig = 0,636) and FC (sig = 0,375) 

no significant difference. While on FB gel (sig = 

0,026) showed a significant difference. Based on 

all the data, the gel formula FA and FC can be 

interpreted that the stability of both pH is stable, 

while the FB gel formula is unstable. 
 

  
          FIG. 6: SPREADING POWER OF GEL KEFIR                                 FIG. 7: pH OF KEFIR GEL 
                       WITH LOAD WEIGHT 50 g 

Viscosity Measurements: Viscosity measurements 

were performed on days 1, 3, 5, 7, 14, 21 and 28 

using the Brookfield Viscometer tool with spindle 

5 at 5 rpm on the FA, FB, and FC gel formulas. 

The purpose of the viscosity measurement 

evaluation is to know the consistency of the 

product that may affect the process of using topical 

products. The higher the viscosity of a product, the 

more difficult it will be applied to the skin, the 

lower the viscosity of the product will be more 

easily applied to the skin 
20

. 

The result of the viscosity measurement shows that 

the longer the storage time the viscosity in each 

formula decreases Fig. 8. This can be due to the 

longer the storage, the longer the product is 

affected by the environment such as air. The 

addition of propylenglycol to a product that serves 

as a humectant that can attract water so that the 

dosage is more dilute and its viscosity decreases 
20

.  

Based on statistical analysis, on the FA gel (sig = 

0,000), FB (sig = 0,000), and FC (sig = 0,000) there 

was a very significant difference (sig <0.05). This 

indicates that the viscosity of the three formulas 

during the 28-day storage period is experiencing 

instability. 
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Panelist Test: 

Favorite Test: This favorite test shows the favorite 

color, aroma and comfort on the fermented kefir 

gel. The results showed that the formula that 

obtained the highest value of the color category is 

FA and FC, while for the category of aroma and 

comfort obtained the highest value on FB. Based 

on the hedonic parameters from range one to four, 

it can be seen that the average panelist likes the gel 

formula colors FA and FC, while for the aroma and 

comfort parameters, the average panelist likes FB 

gel Fig. 9. The overall average score for gel 

formulas FA, FB, and FC were 2.55, respectively; 

2.78; and 2.63. The results show that panelists tend 

to like the FB gel formula. 

  
                   FIG. 8: VISCOSITY OF KEFIR GEL                                    FIG. 9: FAVORITE TEST RESULTS 

Irritation and Safety Test: The irritant test aims 

to determine whether the pH of the preparation is 

still acceptable and does not cause undesirable 

effects under normal skin conditions. When the 

product has too acidic pH it can cause skin 

irritation and if too alkaline may cause scaly skin. 

The results showed that FA, FB, and FC gel did not 

arise irritated and itchy reactions Fig. 10. All three 

formulas have a cold sensation in the skin and arise 

stickiness. Based on the hedonic parameters from 

range one to four, it is known that the average 

dosage does not cause irritation and itching 

sensations on the panel. The average panelist tends 

to feel a cold and sticky sensation for all gel 

formulas. The overall average score for gel 

formulas FA, FB, and FC were 3.35 respectively; 

3.32; and 3.18. The results show that panelists tend 

to like the FA gel formula. 

 
FIG. 10: RESULT OF IRRITATION AND SAFETY TEST 

Activity Antibacterial Test of Kefir Gel: The 

fermented kefir gel was tested for its antibacterial 

activity using the diffusion method for paper disc 

and compared to the antibacterial activity of the gel 

product on the market, Medi-Clin gel. The results 

of antibacterial activity test showed all kefir gel 

formula had strong antibacterial activity more than 

10 mm Table 1. Gel FB and FC have obstacles 

beyond the gel base control. However, the 

antibacterial activity of all kefir gels is still lower 

than the antibacterial activity of positive control of 

Medi-Clin gel. 

The statistical results showed that the gel formula 

FA, FB, and FC did not differ significantly with the 

positive control of Medi-Clinic gel with a sig value 

of 0.604 (sig> 0.05), so that it can be interpreted 

that all gel formulas have antibacterial potency not 

much different or almost the same activity with 

positive control. 

TABEL 1: RESULT OF ANTIBACTERIAL ACTIVITY 

TEST OF KEFIR GEL 

Gel Formulation Diameter 

FA (5%) 12.33 ± 1.15 

Gel basis 13 ± 2.00 

control + (Medi-klin Gel) 12.67 ± 1.53 

control - (Aquadest) 0 

FB (7%) 11.33 ± 1.53 

Gel basis 10.33 ± 1.53 

Control + (Medi-klin Gel) 14.33 ± 3.21 

Control - (Aquadest) 0 

FC (2%) 12.67 ± 1.15 

Gel basis 10.67 ± 0.58 

Control + (Medi-klin Gel) 15 ± 3.00 

Control - (Aquadest) 0 
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CONCLUSION: Based on the results of research 

that has been done can be concluded that all gel 

products are stable based on organoleptic 

observation and homogeneity and have anti-

bacterial activity against P. acnes. Formula Gel FC 

has the highest antibacterial activity with mean 

inhibit zone diameter of 12.67 ± 1.15 mm. The 

result of ANOVA one-way evaluation and 

ANOVA analysis showed that FC gel formula was 

the most stable product based on pH parameter but 

its viscosity was unstable during 28 days storage. 
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