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Abstract:
Background: The use of colostrum in Indonesia has not been widely used. At the farmer level, if the early
lactation cow production is too high, colostrum is sometimes discarded because it is considered milk that does
not meet the requirements and will be rejected after being stored, this is very detrimental to smallholders.
Bovine colostrum and kefir both have biological benefits for the body. Therefore, in this study, an essence for a
paper mask was made from bovine colostrum kefir. The aim of this study was to formulate and evaluate of paper
mask essence made from Bovine Colostrum kefir and to determine its biological activity.
Materials and Methods The material used was Bovine colostrum kefir. This study using the titration method to
calculate the levels of lactic acid, diffusion method for antibacterial activity, DPPH for antioxidant activity,
formulation evaluation, and data were analyzed using SPSS.
Results: Formula F1 can be said to be good because it meets all the evaluation criteria for the preparation.
Homogeneous preparations with pH 4.6-4.64, viscosity 264-232 cps, non-irritating to the skin, and stable for 4
weeks of storage. By using the non-parametric Kruskal Wallis test to see the effects of pH value, viscosity, and
the lactic acid content from the formulas caused by the storage time , obtained a value of p<0,05 means there
were significant differences between formulations. Contains antioxidants with an IC50 value of 76,689 ppm and
has moderate inhibitory activity against Staphylococcus epidermis bacteria.
Conclusion: Based on the results of the evaluation shows that BC kefir can be formulated into paper mask
essence preparations and have an antioxidant and antibacterial activity
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I. Introduction
Bovine colostrum (BC) is a nutrient-rich biological liquid produced by cows after parturition 1.
Difference from milk, bovine colostrum contains more lactalbumin and lactoprotein. It also contains protein,
immunoglobulin, lactoferrin, carbohydrates, oligosaccharides, fats, vitamins, minerals, anti-microbial
compounds, and growth factors 2. Colostrum is also used as a topical healing agent that contains growth factors
that are important for healing new skin. Kefir is a fermented milk product using a lactic acid microbial starter
(bacteria and yeast). Kefir has antimicrobial, antitumor, anti-inflammatory, and antioxidant activity 3. Kefir was
considered good for skin health because it contains lactic acid which functions to treat the skin, for example as
an antibacterial agent, helps in the regeneration of dead skin cells, and brightens the skin. The aim of this study
was to formulate and evaluate of paper mask essence made from BC kefir and to determine its antioxidant and
antibacterial activity.

II. Material And Methods
The material used was Bovine colostrum (BC). Other ingredients used were Staphylococcus epidermis
bacteria, xanthan gum, glycerin, propylene glycol, PEG-40 Hydrogenated Castor Oil, DMDM Hydantoin, aqua
dest, PP, Nutrient agar, 96% ethanol, methanol, DPPH, ascorbic acid, aqua DM, NaOH, oxalate acid.
Procedure methodology
Essence formulation was made with BC kefir concentration of 5% in the F1 formula, 10% in the F2
formulation, and 15% in the F3 formulation. F0 was used as a comparison made without using BC kefir.
Xanthan gum was dissolved with hot distilled water, then stirred until it swelled using a magnetic stirrer for 1
hour at a speed of 250 rpm. BC kefir was added little by little stir until homogeneous. Propylene glycol and
glycerin were homogenized (mixture A). PEG-40 hydrogenated castor oil was dissolved using distilled water,
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added to mixture A, stirred until homogeneous. DMDM hydantoin was added to mixture A, homogenized until
an essence mass was formed using a magnetic stirrer for 1 hour.
Homogeneity test is carried out to find out whether the preparations formulated are homogeneous
or not4. Organoleptics was observed color, odor, and consistency for 4 weeks. pH of formulation was
determined using pH meter for 4 weeks. Viscosity was measured using a Brookfield viscometer then a spindle
was mounted and the rotor is run. Viscosity results are recorded after the viscometer needle shows a stable
number after five turns5. Lactic acid content was determine by the titration method6. Formulation was tested for
antibacterial activity against test organisms namely Staphylococcus epidermidis using diffusion method7.
Formulation was tested for antioxidant activity using DPPH method 8. Data were analyzed using SPSS. The t-test
was performed to ensure significant differences between the mean values of the continuous variables and
confirmed by the nonparametric Mann-Whitney test 9.

III. Result
The paper mask essence formulation can be seen in table no 1 below
Table no 1: Shows essence formulation
Ingredients
BC kefir
Glycerin
Propylene glycol
PEG-40 Hydrogenated Castor Oil
Xanthan Gum
DMDM Hydantoin
Aqua DM

concentration (%)
F0
F1
5
5
5
5
5
0.5
0.5
1
1
0.6
0.6
q.s
q.s

F2
10
5
5
0.5
1
0.6
q.s

F3
15
5
5
0.5
1
0.6
q.s

Figure no 1: shows the results of the homogeneity test
Table no 2: show organoleptic observation data
Formula
F0
F1
F2
F3

Color
Colorless
Weak yellow
Slightly yellowish
Slightly yellowish

Odor
Odorless
specific
specific
specific

Concistency
thick
thick
thick
thick

Figure no 2 : shows the results of the organoleptic
Table no 3 : shows stability observation data
Formula
F0
F1
F2
F3

-

After 7 day
DC
OD
-

LC
-

After 14 day
DC OD
-

LC
-

After 21 day
DC
OD
-

LC
-

After 28 day
DC
OD
-

LC
-

: there was no change to the sample ; DC: Discoloration ; OD : Odor change ; LC: lack of consistency
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pH

8

pH

6
4

2
0
0

7

14

21

28

Day F0 F1 F2 F3
Figure no 4 : pH observation data

Viscosity
centipoise

600
400
200
0

0

7

14

21

28

F1
F2
F3
Day- F0
Figure no 5 : viscosity observation data

Lactic acid
Lactic acid (%)

0.6
0.4
0.2
0
F0

F1

F2

F3

0
DayFigure no 6 : lactic acid content

Table no 4 : antimicrobial evaluation
Formula

Inhibition zone diameter (mm)

Interpretation

F0

0

No inhibition

F1

6,5

Medium

F2

7,5

Medium

F3

10,5

Medium

Aquadest

0

No inhibition
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IC50

IC50 (ppm)

80
70
60
50
40
30
20
10
0
F1

F2

F3

kefir
only

Ascorbic
acid

Figure no 7 : shows antioxidant activity
Statistical analysis
Data were analyzed using SPSS. The t-test was performed to ensure significant differences between the mean
values of the continuous variables and confirmed by the nonparametric Mann-Whitney test (SPSS)

IV. Discussion
Essence was made from BC kefir which functions as an active substance that has antibacterial and
antioxidant activity. Glycerin acts as a humectant. The reason for using glycerin as a humectant is because
glycerin has hygroscopic properties that can attract water to the skin layer so that it can increase skin moisture
and prevent skin from becoming dry. Propylene glycol serves as a humectant that can keep the preparation
stable, because propylene glycol can also work as a solvent for water-insoluble and unstable materials and has
antibacterial activity. PEG-40 Hydrogenated oil functions as an emulsifier that can dissolve insoluble materials,
by reducing the surface tension of insoluble substances and then forming an emulsion 10. DMDM Hydantoin
was used as a preservative because it has antibacterial activity with a broad spectrum, has stability over a wide
range of pH and temperature, and has excellent solubility in water. Xanthan gum was used as a thickening agent,
stabilizer, suspending agent. The reason for using xanthan gum is because it has hydrophilic properties, is easily
soluble in water, and has a fairly good viscosity even though the concentration used is low 11.
Homogeneity
From the results of Figure 1, it can be concluded that the formulations F0 to F3 were homogeneous
during storage, this was indicated by the fused preparation and the absence of lumps during 4 weeks of storage.
However, at F1, F2, and F3 there is still fiber. This is due to the characteristics of the kefir. These results are in
line with research 4. Preparations can be said to be homogeneous if the preparation is united and there are no
coarse grains.
Organoleptic
There was no change in color, aroma, or consistency of the preparation for 4 weeks. It can be
concluded that this preparation was stable. The results of organoleptic testing of the preparations in the
formulations (F1, F2, and F3) meet the requirements because based on the Indonesian National Standard (SNI)
organoleptic testing on kefir has a liquid consistency, a normal or distinctive odor, and a yellowish color. This is
in line with research 4.
pH
From the results of the 1 to 4 weeks of pH testing, it was found that F1 met the standard compared to other
formulations (table no. 4). It can be said that the formulation is safe to use on the skin (pH must be in the range
of 4 -5.5) 12.
Viscosity
Based on these results, it can be concluded that the three formulas (F0, F1, F2) have good dosage
viscosity and meet the viscosity requirements of mask essence preparations. While the F3 formula produces a
viscosity of 414 Cp, therefore it can be concluded that the F3 formula has a viscosity that was not good 13.
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Statistical analysis
By using the non-parametric Kruskal Wallis test to see the effects of pH value, viscosity, and the lactic
acid content from the formulas caused by the storage time , obtained a value of p<0,05 means there were
significant differences between formulations.
Lactic Acid Content
The measurement results of total lactic acid in F1 to F3 were still in the standard range. The value of F0
does not meet the criteria because F0 does not contain BC kefir . Based on the Indonesian National Standard
that the levels of lactic acid bacteria in kefir are 0.2 - 0.9% 12.
Antimicrobial evaluation
F0 test against Staphylococcus epidermis bacteria showed that there was no zone of inhibition in the
preparation. In F1 with the addition of bovine colostrum kefir as much as 5%, it shows that there is an inhibition
zone in the preparation with a diameter of 6.5 mm which means the potential inhibition is moderate. In F2 with
the addition of BC kefir as much as 10%, it showed that there was an inhibition zone in the preparation with a
diameter of 7.5 mm which means the potential inhibition was moderate. In the F3 with the addition of BC kefir
as much as 15%, it shows that there was an inhibition zone in the preparation with a diameter of 10.5 mm,
which means that the potential for inhibition is medium. Tests with aquadest samples as a negative control
showed that there was no inhibition zone in the disc area, because it was known that aquadest samples did not
have antibacterial activity.
Antioxidant Activity
Determination of the value of antioxidant activity was carried out by the DPPH method with ascorbic
acid as the comparison antioxidant. The activity was tested by calculating the amount of reduction in the
intensity of purple light DPPH, where it was directly proportional to the decrease in DPPH levels 14. The
antioxidant activity in F1 was quite good, because, with the addition of 5% active substance concentration, the
paper mask essence still had strong antioxidant activity. When compared with ascorbic acid standards, the
antioxidant activity of the formulations of BC kefir was still weak. The weak of antioxidant activity was due to
it still a mixture of various compounds, while ascorbic acid was a pure compound
V. Conclusion
This study shows that BC kefir can be formulated into paper mask essence preparations. Formula F1
can be said to be good because it meets all the evaluation criteria for the preparation. Homogeneous preparations
with pH 4.6-4.64, viscosity 264-232 cps, non-irritating to the skin, and stable for 4 weeks of storage. Contains
antioxidants with an IC50 value of 76,689 ppm and has moderate inhibitory activity against Staphylococcus
epidermis bacteria
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