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ABSTRACT

The interaction between raw goat milk, lactic acid bacteria (LAB), and kefir grain resulted in the unique taste and flavor
of fermented products. Under optimum temperature, LAB and yeast had the better condition for growth and optimizing
metabolic activity. The proportion level of kefir grains should be considered during the incubation period because it
could change the logarithmic growth phase of lactic acid bacteria. After the processing, cold storage should be applied
to suppress microorganism growth in the post-acidification period. The prolonged post-acidification period potentially
affects the quality of Goat milk kefir products. This research aimed to evaluate the effect of a post-acidification period
during cold storage based on antioxidant, peptides, and chemical quality of goat milk kefir. The experimental design
was a completely randomized design (RCD) with four treatments and three replications. The quality analysis was done
in the different post-acidification periods for 1 day, 7 days, 14 days, and 21 days after being stored at 4°C. Duncan
Multiple Range Test (DMRT) was used for further statistical analysis. The results showed that the different post-
acidification periods had significant effects (p<0.05) on antioxidant activity, peptide, fat, and ethanol content. On
Average, antioxidant activity, peptide, fat, and ethanol content in goat-milk kefir were 55.70 + 2.25 %, 9.32 + 0.13 mg
/ ml, 1.86 + 0.08%, and 1.04 + 0.04%, respectively. In conclusion, the longer period of post-acidification has a major
contribution to the change of goat milk kefir characteristics during cold storage.
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their optimum temperature. The proportion level of kefir
grains should be considered during the incubation period
because it could change the logarithmic growth phase of

1. INTRODUCTION

Lactic acid  bacteria as  EPS-producing

microorganisms and yeast were combined to provide
unigue physicochemical characteristics that have been
used in fermented products, including kefir [1]. Due to
their antioxidant activities, several species of EPS-
producing LAB, including Streptococcus, Lactobacillus,
Pediococcus, Lactococcus, and Bifidobacterium, has
potential probiotic characteristics that could be linked to
human health and disease prevention [2]. In addition,
certain types of yeast and LAB used in fermented
products also resulted in a variety of organic acids,
bacteriocins, the molecular weight of the protein, and
antimicrobial peptides [3].

LAB and yeast had better growth conditions and
could optimize metabolic activity when incubated under

lactic acid bacteria. After the processing was done, the
products should be kept in a cold storage to suppress
microorganism growth post-acidification.

However, the post-acidification process might still
occur during the storage period related to the
microorganism's activity. The post-acidification study is
an essential step in determining the shelf stability of
fermented products because it is defined as the increase
in acidity caused by lactic acid bacteria's continuous
production of acids [4]. During storage at 4°C, post-
acidification occurred in fermented milk products,
lowering the pH value due to lactic acid bacteria's
continuous metabolic activity [5].
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The prolonged post-acidification period potentially
affects the decreasing quality of Goat milk kefir products.
This research aimed to study the post-acidification of
goat milk Kkefir according to antioxidant activity,
peptides, and chemical quality during 21 days of cold
storage

2. MATERIALS AND METHODS

2.1. Material

Fresh goat milk as raw material was obtained from
Madukara Farm, Bumiaji, Batu. Additional equipment
used to make kefir included food-grade plastic bottles,
incubator, filter, refrigerator, gas stove, food-grade
measured glass, thermometer, spoon, and kefir grains.

2.2. Methods

The kefir goat milk was manufactured using the
following step (1) mixing 3 g of kefir grains into 100 ml
of fresh goat's milk (2) incubating the mixture at room
temperature for 24 hours (3) opening and stirring the kefir
(4) incubating again at room temperature for 24 hours.
All equipment was sterilized, then kefir was harvested
and placed in sample bottles at 4°C. Kefir samples were
harvested on 0, 7, 14, 21 days and were calculated. The
content of peptide, fat, alcohol, and the antioxidant
percentage were evaluated using NanoDrop One Protein
A205, Babcock method, ethanol level assay according to
the way of [6], and DPPH assay used the form of [7]. This
research method was used a completely randomized
design with 4 treatments and 3 replicates. The treatments
were divided into different storage times for 0, 7, 14, and
21 days. Data were analyzed using ANOVA (Analysis of
Variance), and any significant difference effect of the
variables measured, followed by Duncan's Multiple
Range Test (DMRT).

3. RESULTS AND DISCUSSION

3.1. Peptide

Peptides, dissolved proteins, lactose, vitamins, and
amino acids are chemical molecules found in the
supernatant. Physiological and physicochemical milk's
peptide is an excellent ingredient to improve health status
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[8] so that the higher the peptide, the better the quality of
kefir. The results (Table 1) showed that the post-
acidification period had a highly significant effect
(P<0.01) on the peptide. The peptide content of T3 was
the lowest, with an average of 7.77 mg/ml. The peptide
content indicates the dissolved protein of kefir. The
protein content of kefir increased with the increasing
concentration of kefir grains because kefir grains contain
high protein content ranged from 3.10% to 4.72% [9]

During Post-acidification, milk protein is hydrolyzed
into peptides and amino acids. Protease and peptidase are
the enzymes produced by microorganisms that can break
down 90% of peptide bonds. Hydrolysis is influenced by
the capability of LAB, especially from the Lactobacillus
group in kefir grains which are proteolytic, and it's
supported by enzyme availability on the substrate [10]

3.2. Fat

Fat is a molecule found in kefir that relates the taste
and microorganism activity. According to Codex
Standard [11], the fat content of kefir is less than 10%.
The results (Table 1) showed that the cold storage
treatment has a highly significant effect on the total fat
content of kefir (P<0.01). The 21% day of the post-
acidification period resulted in the lowest fat content with
an average value of 1.17%+0.12. During storage, fat
content gradually decreases because fat is one of the main
components consumed by lactic acid bacteria and yeast.
Fat is one of the main components consumed by lactic
acid bacteria and yeast. LAB produces enzymes that
hydrolyze fat into fatty acids and glycerol.

This result is in line with [12] that fat content in the
kefir optima tended to decrease by 1.7% + 0.249 at 48
hours of fermentation. The Post-acidification process
will increase lipase that producing from microorganism’s
growth, which will cause an increase in the hydrolysis of
fats and will affect the reduction of the fat content [13].
Kefir’s with low-fat content may indicate the fat has been
hydrolyzed into molecules that the body can easily digest.

3.3. Alcohol

During post-acidification, the alcohol levels have
increased due to yeast metabolic activity. According to
Table 1, Post-acidification has a highly significant effect

Table 1. The peptides, fat, alcohol, and antioxidants content in goat milk kefir with different fermentation

time
Peptide (mg/ml) Fat (%) Alcohol (%) Antioxidant
TO 9.22+0.05b 2.52+0.04¢ 0.35+0.042 41.33+1.522
T1 10.34+0.174 2.08+0.08¢ 0.91+0.03° 48.27+2.28°
T2 9.88+0.20¢ 1.65+0.08° 1.08+0.04¢ 59.17+2.67¢
T3 7.77+0.173 117+0.122 1.79+0.06¢ 74.04+2.519

=d Different superscript letters in the same column mean significantly different (P<0.01).
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(P<0.01) on the alcohol content. The highest alcohol
content was at T3 with the value of 1.79%+0.06, while
the lowest alcohol content showed on kefir without cold
storage. Based on [14], the alcohol content will increase
when fermentation time is prolonged for 14 days of
storage (0.12% alcohol) then increasing on 21 days of
storage (0.41%) at 15°C.

Saccharomyces cerevisiae is a yeast that converts
monosaccharides and disaccharides into invertase and
zymase enzymes which are useful for converting simple
sugars including lactose in goat's milk into ethanol,
alcohol, and CO; [15]. When the pH is below 4, LAB
activity will slightly down. This condition is used by
yeast to grow and oxidize glucose so that the alcohol
content in kefir increases rapidly.

3.4. Antioxidant Activity

Antioxidants can delay or stop other molecules from
oxidizing. Oxidation is a chemical process that produces
free radicals, which can cause cell damage in a chain
reaction. The results (Table 1) showed a highly
significant effect (P < 0.01) based on the antioxidant
activity, with the highest value was on the 21st day Post-
acidification period (74.04+£2.5). The breakdown of
proteins into peptides shows an increase in antioxidant
activity because most peptide groups have antioxidant
properties.

In general, antioxidants also increase along with the
increase in the total alcohol content in which there is
phenol, the growth is thought to be due to the breakdown
of structural compounds such as protein and fat into
simpler ones caused by the metabolic activity of lactic
bacteria. The increase in antioxidants was followed by a
decrease in fat content due to the hydrolysis of fats that
occurred by LAB so that the fat bonds were broken into
carboxylic acids and glycerol. Carboxylic acid is one of
the alcohol groups which is an antioxidant [16]

4. CONCLUSION

The post-acidification of goat milk kefir resulted in
the highest values observed for peptides on the 7th day of
storage (10.34 mg/ml). Fat content was gradually
decreased during post-acidifications until 21 days.
Alcohol percentage and antioxidant activity were
observed after 21 days of storage; the increasing probably
due to the activity of LAB and Yeast. In conclusion, the
more extended period of post-acidification has a
significant contribution to the change of goat milk kefir
characteristics during cold storage.
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