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Abstract

Kefir is a fermented drink with many benefits. Kefir contains antioxidant compounds that can inhibit free radical activity. In
addition, kefir contains lactic acid bacteria, which provide good antibacterial activity and improve the health of the digestive tract.
This research aimed to determine the antioxidant and antibacterial activities of kefir made from Etawa goat milk. The methods used
in this research included fermentation of Etawa goat milk with 10 % kefir seeds at 37 °C and a fermentation time of 2 days.
Antioxidant activity was tested using 1,1-diphenyl-2-picrylhydrazyl (DPPH), and antibacterial activity was tested using agar
diffusion. The peptide molecular weights in kefir were analyzed using SDS-PAGE. The results showed that the antibacterial and
antioxidant activities in Etawa goat's milk curd kefir has a higher activity than whey kefir. The antioxidant activity of curd has an
ICsp of 43.99 ppm, which is a powerful antioxidant. Curd's antibacterial activity forms a clear zone of 7 mm against Bacillus cereus
and is included in the solid antibacterial category. In Escherichia coli, a clear zone of 6 mm was formed and included in the
moderate antibacterial category. The results of SDS-PAGE gel visualization found three prominent bands measuring 10, 15, and 33

kDa, respectively.
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1. INTRODUCTION

Kefir is a fermented milk product that is popular
in many countries because kefir is a probiotic drink
that contains many functional substances that are
good for health [1]. Kefir differs from other
fermented kinds of milk in that it is formed from the
fermentation process of kefir grains, which contain
a mixture of lactic acid bacteria and yeast. In
addition, kefir seeds also contain lactic acid bacteria
such as Lactobacillus brevis, L. helveticus, L. kefir,
Leuconostoc mesenteroides, Kluyveromyces lactis,
and K. marxianus [2]. The microorganisms that
make up the kefir seeds have antibacterial activity,
which can assist the digestive system and inhibit
pathogenic microorganisms [3]. Kefir has a
therapeutic effect because it contains bioactive
components and can potentially maintain body
health, such as by helping prevent colon cancer and
lowering cholesterol levels in the blood. It also has
antibacterial properties and can ward off free
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radicals by functioning as an antioxidant [4].

Free radicals can form inside the body or come
from outside the body. Free radicals are formed in
the body due to metabolic processes, such as
digesting food and using oxygen. Free radicals may
come from smoke exposure to radiation, toxic
substances, and heavy metals (pollution) [5][6].
Sources of antioxidants are needed to treat cells
exposed to free radicals. The exploration of natural
sources of antioxidants continues with the growing
human awareness of the dangers of free radicals [7].
Therefore, there is increasing worldwide interest in
finding natural, food-based antioxidants capable of
protecting the human body from free radical attack
and inhibiting the development of many chronic
diseases [8].

Kefir can be made from various raw materials,
such as cow, soy, and goat. During kefir processing,
two products are formed, whey and curd [9]. In
addition, Etawa goat milk is hydrolyzed with
enzymes or by fermentation containing bioactive
peptides. Bioactive peptides are a collection of 2—50
amino acids bound to each other by peptide bonds,
which have health benefits. Bioactive peptides can
be released from their parent proteins through
hydrolysis by proteolytic enzymes or fermentation
processes [10]. Bioactive peptides produced during
fermentation have antihypertensive, antibacterial,
antioxidant, antimicrobial, and anti-inflammatory
activities. Bioactive peptides also have good
functions for body health, such as biological
activity in the digestive, immune, and nervous
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Figure 1. Etawa goat milk kefir (a) whey and curd before being separated; (b) whey
and (c) curd.

systems [11].

Producing kefir using sheep's milk as a raw
material has obtained antioxidants ranging from
18.39 to 72.41% [12]. Apart from that, it is also
known that goat's milk kefir has antibacterial
properties  against
bacteria, forming an inhibition zone between 8.17
to 9.50 mm [13]. Other research reports that goat's
milk kefir shows inhibitory activity against
Staphylococcus aureus bacteria [14], and it is
known that goat's milk kefir has antibacterial
potential against the pathogens E. coli ATCC 8739
and Salmonella enteric subsp. enterica serovar
Typhimurium ATCC 14028 [15]. Based on the
background of the description above, the
antioxidant and antibacterial activity of Etawa
goat's milk kefir fermentation products and the
molecular weight of kefir peptides were identified
in this research.

Propionibacterium  acnes

2. MATERIALS AND METHODS

2.1. Materials

Etawa goat milk taken from the Telaga Risqi
farm East Metro Lampung, kefir grains (UIN Sunan
Gunung  Djati  Bandung), 1,1-diphenyl-2-
picrylhydrazyl (DPPH), NaCl (Merck), B. cereus

Table 1. ICs, value of Etawa goat milk kefir.

Sample ICsy (ppm)
Ascorbic acid (control) 5.443
Whey 46.01
Curd 43.99

and E. coli bacteria cultures (Laboratorium of
Microbiology Lampung University), Nutrient Agar
media (Merck), and chloramphenicol (Forma mart)
were used in this work.

2.2. Methods

2.2.1. Etawa Goat Milk Kefir Production

Etawa goat milk kefir is made by pasteurizing it
at 72 °C for 15 s, then leaving it at room
temperature until it reaches 30 °C [16]. Etawa goat
milk pasteurized is taken in as much as 1 L and
added with 10% kefir seeds. The kefir milk is
fermented at 37 °C for 48 h [17].

2.2.2. Antioxidant Test

The antioxidant test was carried out using the
DPPH method. 5 mL of the sample was dissolved
in 5 mL of methanol, which was used as the mother
liquor. For a 100 ppm primary solution, a series of
samples were made with 100, 80, 60, 40, and 20
ppm concentrations. A sample solution with each
concentration was put into a test tube, and 2 mL of
40 ppm DPPH was added. The sample solution was
vortexed until homogeneous and incubated for 30
minutes in a dark room. The color change from
purple to yellow was then observed. Then, the
absorbance value of the sample solution was
measured with a UV-Vis spectrophotometer at a
wavelength of 512520 nm. The blank solution was
2 mL of methanol and 2 mL of 40 ppm DPPH [18].

2.2.3. Antibacterial Test
The antibacterial test was carried out using the
agar diffusion method. A suspension of E. coli and
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B. cereus bacteria was put into 0.9 mL of NaCl,
then vortexed and equalized to the McFarland
standard. The agar media that had been prepared
was added to 0.1 mL of the bacterial suspension and
then levelled with a swab. Then, put the disc
dripped with samples and a positive control on it
and incubate it for 24 h at 37 °C. The positive
control used was chloramphenicol at 2.5 mg/mL.
The clear zone around the paper disc indicates a
positive test. The clear zone formed was measured
and compared with the antibiotic chloramphenicol

[4].

2.2.4. Peptide Weight Analysis

SDS-PAGE electrophoresis can be used to
determine the molecular weight of the bioactive
peptides being analyzed [19]. SDS PAGE
electrophoresis dodecyl
polyacrylamide gel electrophoresis) The fermented
protein samples were denatured with buffer (1 M
Tris-HCI pH 6.8, 20% SDS, NOs) with a protein-
buffer ratio of 2:1, boiled at 90 "C for 10 min, and
centrifuged for 5 min. An electrophoresis apparatus

(sodium sulfate-

was prepared. Polyacrylamide gel was prepared
from a solution of acrylamide (48%), bisacrylamide
(1.5%), stacking buffer (Tris-HCl 0.5 M pH 6.8),
resolving buffer (Tris-HCI 1.5 M pH 8.8), 10%
SDS, APS, and TEMED as catalysts. After the
bottom gel (resolving gel) is formed, stacking gel is
inserted at the top, and a mold is made to place the
sample protein. Sample electrophoresis was carried
out at 150 V for 60 min. The staining protein is
Coomassie Blue. The staining results are washed in
a destaining solution [20].

3. RESULTS AND DISCUSSIONS

3.1. Etawa Goat's Milk Kefir
Etawa goat milk kefir is a probiotic drink that

has many health benefits. In this research,

processed milk kefir products were made using
Etawa goat milk as raw material. The results
obtained from making Etawa goat milk kefir with
10 % kefir seeds for 48 h at 37 °C form two parts,
i.e., whey and curd. The results of making Etawa
goat milk kefir can be seen in Figure 1.

Figure 1 shows that after 48 h of fermentation,
Etawa goat milk kefir forms two parts: the lower
layer (the clear phase) is called whey, and the top
layer (the solid phase) is called curd. The stage of
making kefir goes through a fermentation process to
produce a solid called curd and a transparent layer
in the form of a liquid called whey [21].

3.2. Antioxidant Activity

The antioxidant activity test in this research used
the DPPH method, indicated in ICsy values, to
ascertain the antioxidant capacity of whey and curd
kefir in Etawa goat milk. The antioxidant activity
can be divided into five classes based on the ICs
value, according to Molyneux [22]: very strong
(ICs5o< 50 ppm), strong (50 < ICs5o< 100 ppm),
moderate (100 < ICsy < 150 ppm), weak (150 <ICsg
< 200 ppm), and very weak (ICso> 200 ppm).
Whey and curd in this research showed ICs, values
ranging from 43.99 to 46.01 ppm, which included
very potent antioxidants. Table 1 displays the
findings of antioxidant testing on fermented milk
products made from goat whey and curd from
Etawa.

The results in the table show that curd has higher
antioxidant activity because it has a higher total
lactic acid value than whey. In this research, whey
and curd had ICsy values between 43.99-46.01
ppm, including powerful antioxidants. High total
lactic acid can increase antioxidant activity due to
the formation of organic acids produced by lactic
acid bacteria and yeast, which are synergistic by
providing H' ions to free radicals [23]. Fermented
milk contains natural antioxidants, which are useful

Table 2. Diameter of clear zone whey and curd kefir against Bacillus cereus bacteria.

Clear Zone Diameter (mm)

Sample Average (mm
P I 11 I ge (mm)
Whey 4 4 4 4
Curd 7 8 6 7
Chloramphenicol 24 24 24 24
141 [ED) PANDAWA
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Table 3. Diameter of clear zone whey and curd kefir against Escherichia coli bacteria.

Clear Zone Diameter (mm)

Sample ;
Whey 3
Curd 7
Chloramphenicol 24

Average (mm)

II III

3 3

6 5 6
24 24 24

for human health because they are safer and more
easily absorbed by the body than synthetic
antioxidants [7]. Another research used various
kinds of milk, such as cows and donkeys. It was
found that all fermented kefir products containing
amino acids from the breakdown of milk protein by
lactic acid bacteria can produce antioxidant activity
that is good for health [24].

3.3. Antibacterial Activity

This study examined the whey and curd kefir's
antimicrobial properties in Etawa goat milk. At this
point, the antibacterial test aims to ascertain
whether whey and curd can inhibit both Gram-
positive and Gram-negative bacteria. The agar
diffusion method was used to conduct the
antibacterial test. E. coli was employed for Gram-
negative bacteria and B. cereus for Gram-positive
bacteria in the bacterial solution. A clear zone
forming around the disc is a sign of antibacterial
action. The formed clear zone denotes the region
where bacterial growth is inhibited. The results of
testing the antibacterial activity of whey and curd
kefir in Etawa goat milk with a suspension of B.
cereus and E. coli bacteria can be seen in Tables 2
and 3.

Based on the data in Table 2, the diameter of the
clear zone between whey and kefir curd against B.
cereus bacteria is 4 and 7 mm. As for Table 3, the
diameter of the clear zone between whey and kefir
curd against E. coli bacteria is 3 and 6 mm. Based
on these results, it can be seen that the antibacterial
activity of whey and kefir curd against E. coli was
weaker compared to B. bacteria,
characterized by the formation of a smaller clear

cereus

zone diameter. This is because E. coli is a group of
Gram-negative bacteria that have more complex
walls. The cell wall of Gram-negative bacteria has
as much as 10 % peptidoglycan and several peptide
cross-links. The outer layer consists of proteins,

lipoproteins, and lipopolysaccharides. This complex
E. coli cell wall makes it more difficult for
antibacterial compounds to penetrate [25]. The
ability of goat's milk kefir to have antibacterial
activity using 5% seeds gave clear zone results of
2.19 mm against E. coli bacteria and 2.50 mm
against S. aureus bacteria [13].
The inhibition zone, which
activity, is categorized into three criteria. The first
criterion is an inhibition zone with a weak category
with a zone area of 0—3 mm; an obstacle zone with

is antibacterial

a moderate category with a zone area of 3-6 mm;
and the third criterion is an inhibition zone with a
strong category with an area of inhibition above 6
mm [26]. Based on the results obtained in this
research, it can be concluded that the antibacterial
activity of curd forms a clear zone of 7 mm against
B. cereus and is included in the solid antibacterial
category. In E. coli, a clear zone of 6 mm was
formed and included in the moderate antibacterial
category.

3.4. Whey and Curd Kefir Bioactive Peptide
Weights
Determination of the peptide molecular weight

M A 8

NOAOs -
140\0s -
100403 -
70 kDo —

50 kDo —

40 kDo —

35S kDa —

2S5 kDa —

15 kDa —

Figure 2. Etawa goat milk kefir peptide weight (M)
spectra multicolor broad range protein ladder 26634
for (A) whey; and (B) curd.
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was carried out on the whey and curd kefir fractions
using the SDS-PAGE method. The results of the
analysis of the molecular weight of Etawa goat's
milk kefir peptides using SDS PAGE are presented
in Figure 2.

Figure 2 shows that the Etawa goat's milk kefir
peptide weight intensity in whey and curd has three
prominent bands measuring 10, 15, and 33 kDa.
Whereas in Etawa goat's milk curd, one other band
has a reasonably high peptide intensity, namely the
24 kDa band. This shows that Etawa goat's milk
kefir curd has more varied peptides and that the curd
has more molecular weight variations. The weight
of other peptides with very low intensity in whey
and curd of Etawa's milk appears in the 50-100 kDa
range. The peptide weighs 10-38 kDa in fermented
goat milk yoghurt and has constituent amino acids
such as valine, lysine, glutamate, methionine, and
alanine [27]. The peptide weight between 10-70
kDa belongs to the water-soluble protein group and
is generally a glycoprotein group obtained from
protein hydrolysis in goat's milk [20], while the
band detected at 50-80 kDa weight belongs to the
lactoferrin group obtained from goat's milk kefir
Etawa [28].

4. CONCLUSIONS

Antibacterial and antioxidant activities in Etawa
goat's milk curd kefir is higher than whey kefir.
Curd's antibacterial activity against Bacillus cereus
was included in the category of intense antibacterial
activity while the antibacterial activity against
Escherichia coli was included in the moderate
antibacterial category. The antioxidant activity of
curd has an ICs, of 43.99 ppm, categorized as a very
strong antioxidant. The molecular weight of kefir
peptides in whey and curd has three prominent
bands, namely 10, 15, and 33 kDa. In curd kefir,
there is one band weighing 24 kDa, which has a
reasonably high intensity.

Email: nur.hasanah@fmipa.unila.ac.id

Authors
Siwi Meutia Sadewi — Magister of Chemistry
Program, Lampung University, Bandar Lampung
-35141 (Indonesia);
orcid.org/0000-0002-5525-5073
Sudibyo Sudibyo — Research Center for
Mining Technology, National Research and
Innovation Agency (BRIN), South Lampung-
35352 (Indonesia);
orcid.org/0000-0002-5493-1041
Neneng Windayani — Department of
Chemistry Education, UIN Sunan Gunung Djati,
Bandung-40614 (Indonesia);
orcid.org/0000-0002-7623-9160
Agung Abadi Kiswandono — Department
Chemistry, Lampung University, Bandar
Lampung-35141 (Indonesia);
orcid.org/0000-0002-8145-1959
Heri Satria — Department
Lampung University, Bandar Lampung-35141
(Indonesia);
orcid.org/0000-0003-0779-5830

Chemistry,

Author Contributions

Conceptualization, S. M. S. and N. N
Methodology, S. M. S., N. N., and N.W.; Software,
S. M. S.; Validation, S. M. S and N. N.; Formal
Analysis, S. M. S. and N. N.; Investigation, S. M.
S.; Resources, S. M. S.; Data Curation, S. M. S., N.
N. and S. S.; Writing — Original Draft Preparation,
S. M. S.; Writing — Review & Editing, S. M. S., N.
N.,, S. S, N. W, A. A. K,, and H. S.; Project
Administration, S. M. S. N. N, S. S.,, N. W., A. A.
K., and H. S.

Conflicts of Interest
The author(s) declare no conflict of interest.

REFERENCES

AUTHOR INFORMATION [1] J. J. Izquierdo-Gonzalez, F. Amil-Ruiz, S.
Zazzu, R. Sanchez-Lucas, C. A. Fuentes-

Corresponding Author Almagro, and M. J. Rodriguez-Ortega.
Nurhasanah Nurhasanah — Department (2019). "Proteomic analysis of goat milk
Chemistry, Lampung University, Bandar kefir:  Profiling the fermentation-time
Lampung-35141 (Indonesia); dependent protein digestion and
orcid.org/0000-0002-5552-7665 identification of potential peptides with
143 [§D PANDAWA


https://orcid.org/0000-0002-5552-7665
mailto:nur.hasanah@fmipa.unila.ac.id
https://orcid.org/0000-0002-5525-5073
https://orcid.org/0000-0002-5493-1041
https://orcid.org/0000-0002-7623-9160
https://orcid.org/0000-0002-8145-1959
https://orcid.org/0000-0003-0779-5830

J. Multidiscip. Appl. Nat. Sci.

biological activity". Food Chemistry. 295 :
456-465. 10.1016/j.foodchem.2019.05.178.

Baniasadi. (2020). "An in-vitro assessment of
antifungal and antibacterial activity of cow,

[2] C. Gokirmakli and Z. B. Guzel-Seydim. camel, ewe, and goat milk kefir and probiotic
(2022). "Water kefir grains vs. milk kefir yogurt". Journal of Food Measurement and
grains: Physical, microbial and chemical Characterization. 15 (1): 406-415. 10.1007/
comparison". Journal of  Applied s11694-020-00645-4.

Microbiology. 132 (6): 4349-4358. 10.1111/ [10] M. Taniguchi, R. Aida, K. Saito, A. Ochiai,
jam.15532. S. Takesono, E. Saitoh, and T. Tanaka.

[3] A. Sindi, M. B. Badsha, B. Nielsen, and G. (2019). "Identification and characterization
Unlu. (2020). "Antimicrobial Activity of Six of multifunctional cationic peptides from
International ~ Artisanal Kefirs Against traditional Japanese fermented soybean Natto
Bacillus cereus, Listeria monocytogenes, extracts". Journal of Bioscience and
Salmonella enterica serovar Enteritidis, and Bioengineering. 127 (4): 472-478. 10.1016/
Staphylococcus j.jbiosc.2018.09.016.
aureus". Microorganisms. 8 (6). 10.3390/ [11] K. F. Chai, A. Y. H. Voo, and W. N. Chen.
microorganisms8060849. (2020). "Bioactive peptides from food

[4] S. Guha, H. Sharma, G. K. Deshwal, and P. fermentation: A comprehensive review of
S. Rao. (2021). "A comprehensive review on their sources, bioactivities, applications, and
bioactive peptides derived from milk and future development". Comprehensive
milk products of minor dairy species". Food Reviews in  Food Science and Food
Production, Processing and Safety. 19 (6): 3825-3885. 10.1111/1541-
Nutrition. 3 (1). 10.1186/s43014-020-00045- 4337.12651.

7. [12] M. de Lima, R. A. da Silva, M. F. da Silva, P.

[5] D. Tagliazucchi, S. Martini, and L. Solieri. A. B. da Silva, R. Costa, J. A. C. Teixeira, A.
(2019). "Bioprospecting for Bioactive L. F. Porto, and M. T. H. Cavalcanti. (2018).
Peptide Production by Lactic Acid Bacteria "Brazilian Kefir-Fermented Sheep's Milk, a
Isolated from Fermented Dairy Source of Antimicrobial and Antioxidant
Food". Fermentation. 5 (4). 10.3390/ Peptides". Probiotics and Antimicrobial
fermentation5040096. Proteins. 10 (3): 446-455. 10.1007/s12602-

[6] T. M. Htay, K. K. Sann, and H. Haini. 017-9365-8.

(2023). "Comparative Study on [13] Z. Hanum, C. A. Fitri, and Y. Yurliasni.
Phytochemical Screening and Antioxidant (2021). "Kefir Susu Kambing dengan
Activity of Aqueous Extract from Various Penambahan Ekstrak Etanol Kembang
Parts of Bauhinia Telang (Clitoria ternatea) Berpotensi Kuat
purpurea".  Bioactivities. 1 (1): 24- sebagai Antioksidan dan Antibakteri". Jurnal
31. 10.47352/bioactivities.2963-654X.183. Veteriner. 22 (3): 406-413. 10.19087/
[7] A. Biadala and N. M. Adzahan. (2021). jveteriner.2021.22.3.406.
"Storage Stability of Antioxidant in Milk [14] C. Zong, X. Zhang, F. Yang, Y. Zhou, N.
Products Fermented with Selected Kefir Chen, Z. Yang, G. Ding, F. Yu, and Y. Tang.
Grain (2019). "Biotransformation of a crizotinib
Microflora". Molecules. 26 (11). 10.3390/ intermediate using a mutant alcohol
molecules26113307. dehydrogenase of Lactobacillus kefir coupled

[8] L. L. Pruteanu, D. S. Bailey, A. C. with glucose dehydrogenase". Preparative
Gradinaru, and L. Jantschi. (2023). "The Biochemistry & Biotechnology. 49 (6): 578-
Biochemistry = and  Effectiveness  of 583.10.1080/10826068.2019.1591987.
Antioxidants in Food, Fruits, and Marine [15] Sulmiyati, N. Said, D. U. Fahrodi, R. Malaka,
Algae". Antioxidants and F. Maruddin. (2019). "Assessment of the
(Basel). 12 (4). 10.3390/antiox 12040860. antibacterial activity of goat milk kefir

[9] M. Azizkhani, P. E. J. Saris, and M. onEscherichia coliATCC 8739

@ PANDAWA 144

INSTITUTE


https://doi.org/10.1016/j.foodchem.2019.05.178
https://doi.org/10.1111/jam.15532
https://doi.org/10.1111/jam.15532
https://doi.org/10.3390/microorganisms8060849
https://doi.org/10.3390/microorganisms8060849
https://doi.org/10.1186/s43014-020-00045-7
https://doi.org/10.1186/s43014-020-00045-7
https://doi.org/10.3390/fermentation5040096
https://doi.org/10.3390/fermentation5040096
https://doi.org/10.47352/bioactivities.2963-654X.183
https://doi.org/10.3390/molecules26113307
https://doi.org/10.3390/molecules26113307
https://doi.org/10.3390/antiox12040860
https://doi.org/10.1007/s11694-020-00645-4
https://doi.org/10.1007/s11694-020-00645-4
https://doi.org/10.1016/j.jbiosc.2018.09.016
https://doi.org/10.1016/j.jbiosc.2018.09.016
https://doi.org/10.1111/1541-4337.12651
https://doi.org/10.1111/1541-4337.12651
https://doi.org/10.1007/s12602-017-9365-8
https://doi.org/10.1007/s12602-017-9365-8
https://doi.org/10.19087/jveteriner.2021.22.3.406
https://doi.org/10.19087/jveteriner.2021.22.3.406
https://doi.org/10.1080/10826068.2019.1591987

J. Multidiscip. Appl. Nat. Sci.

andSalmonella entericsubsp.enterica serovar [22] S. Adi Prayitno, L. Puji Lestari, D.
typhimuriumATCC 14028 wusing a well Retnaningtyas Utami, and N. Salsabila.
diffusion method". IOP Conference Series: (2021). "Evaluation of Phytochemicals And
Earth and Environmental Antioxidant Activity (IC50) of Bintaro Fruit
Science. 247. 10.1088/1755- Ethanol Extract (Cerberaodollam L.)". Food
1315/247/1/012051. Science and Technology Journal
[16] K. T. Magalhdes, G. V. d. M. Pereira, C. R. (Foodscitech). 1-7. 10.25139/fst.v4i11.3686.
Campos, G. Dragone, and R. F. Schwan. [23] A. Baschieri and R. Amorati. (2021).
(2011). "Brazilian kefir: structure, microbial "Methods to Determine Chain-Breaking
communities and chemical Antioxidant  Activity of Nanomaterials
composition".  Brazilian = Journal  of beyond DPPH(*). A Review". Antioxidants
Microbiology. 42 (2): 693-702. 10.1590/ (Basel). 10 (10). 10.3390/antiox10101551.
s1517-83822011000200034. [24] P. Darvishzadeh, V. Orsat, and J. L.
[17] F. Ajam and H. Koohsari. (2020). "Effect of Martinez. (2021). "Process Optimization for
some fermentation conditions on antibacterial Development of a Novel Water Kefir Drink
activity of fermented milk by kefir with High Antioxidant Activity and Potential
grains". Journal of Food Processing and Probiotic Properties from Russian Olive Fruit
Preservation. 44 (12). 10.1111/jfpp.14913. (Elaeagnus  angustifolia)'. Food and
[18] A. P. d. Oliveira, G. A. d. Santos, C. S. Bioprocess Technology. 14 (2): 248-
Nomura, and J. Naozuka. (2019). "Elemental 260. 10.1007/s11947-020-02563-1.
chemical composition of products derived [25] S. H. Mariam and A. Hernandez. (2021).
from kefir fermented milk". Journal of Food "Isolation and Characterization of Gram-
Composition and Analysis. 78 86- Negative Bacterial Species from Pasteurized
90. 10.1016/.jfca.2019.02.005. Dairy Products: Potential Risk to Consumer
[19] C. Mahdi, H. Untari, and M. C. Padaga. Health". Journal of Food Quality. 2021 : 1-
(2018). "lIdentification and Characterization 10. 10.1155/2021/8876926.
of Bioactive Peptides of Fermented Goat [26] X. Pan, F. Chen, T. Wu, H. Tang, and Z.
Milk as a Sources of Antioxidant as a Zhao. (2009). "The acid, bile tolerance and
Therapeutic ~ Natural  Product".  IOP antimicrobial property of Lactobacillus
Conference Series: Materials Science and acidophilus NIT". Food Control. 20 (6): 598-
Engineering. 299. 10.1088/1757- 602. 10.1016/j.foodcont.2008.08.019.
899x/299/1/012014. [27] H. Sharma, G. D. El Rassi, A. Lathrop, V. B.
[20] A. C. Sabbione, A. E. Nardo, M. C. Andn, Dobreva, T. S. Belem, and R. Ramanathan.
and A. Scilingo. (2016). "Amaranth peptides (2021). "Comparative analysis of metabolites
with antithrombotic activity released by in cow and goat milk yoghurt using GC-MS
simulated gastrointestinal digestion". Journal based untargeted
of Functional Foods. 20 : 204-214. 10.1016/ metabolomics". International Dairy
1.jf£.2015.10.015. Journal. 117. 10.1016/].idairyj].2021.105016.
[21] 1. Hasmila, H. Natsir, and N. H. Soekamto. [28] V. Ganatsios, P. Nigam, S. Plessas, and A.
(2019).  "Phytochemical analysis and Terpou. (2021). "Kefir as a Functional
antioxidant activity of soursop leaf extract Beverage Gaining Momentum towards Its
(Annona muricata Linn.)". Journal of Health Promoting
Physics: Conference Attributes". Beverages. 7 (3). 10.3390/
Series. 1341 3). 10.1088/1742- beverages7030048.
6596/1341/3/032027.
145 [ED paNDAWA


https://doi.org/10.1088/1755-1315/247/1/012051
https://doi.org/10.1088/1755-1315/247/1/012051
https://doi.org/10.1590/s1517-83822011000200034
https://doi.org/10.1590/s1517-83822011000200034
https://doi.org/10.1111/jfpp.14913
https://doi.org/10.1016/j.jfca.2019.02.005
https://doi.org/10.1088/1757-899x/299/1/012014
https://doi.org/10.1088/1757-899x/299/1/012014
https://doi.org/10.1016/j.jff.2015.10.015
https://doi.org/10.1016/j.jff.2015.10.015
https://doi.org/10.1088/1742-6596/1341/3/032027
https://doi.org/10.1088/1742-6596/1341/3/032027
https://doi.org/10.25139/fst.v4i1.3686
https://doi.org/10.3390/antiox10101551
https://doi.org/10.1007/s11947-020-02563-1
https://doi.org/10.1155/2021/8876926
https://doi.org/10.1016/j.foodcont.2008.08.019
https://doi.org/10.1016/j.idairyj.2021.105016
https://doi.org/10.3390/beverages7030048
https://doi.org/10.3390/beverages7030048

	Antioxidant and Antibacterial Activities of Curd and Whey Kefir Produced from Etawa Goat Milk
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Materials
	2.2. Methods
	2.2.1. Etawa Goat Milk Kefir Production
	2.2.2. Antioxidant Test
	2.2.3. Antibacterial Test
	2.2.4. Peptide Weight Analysis

	3. RESULTS AND DISCUSSIONS
	3.1. Etawa Goat's Milk Kefir
	3.2. Antioxidant Activity
	3.3. Antibacterial Activity
	3.4. Whey and Curd Kefir Bioactive Peptide Weights

	4. CONCLUSIONS
	AUTHOR INFORMATION
	Corresponding Author
	Authors
	Author Contributions
	Conflicts of Interest

	REFERENCES

