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Abstract. There are differences in the content of lactic acid, fat, pro-
tein and carbohydrates in the curd kefir and colostrum kefir. The aims
of this study were to determine the content of lactic acid, protein, fat,
and carbohydrates of curd kefir and colostrum kefir based on the con-
centration of starter and fermentation time. Experimental data were
collected from a number of experiments at a temperature of 28°C.
The method used was the experimental method of CRD 3 x 3 with 3
replications, the data were analyzed by analysis of variance. Good
kefir contained high lactic acid, proteins, and carbohydrate and low
in fat. The results showed curd kefir with the highest lactic acid con-
tent of 1.59 % was at a starter concentration of 20% and a fermen-
tation time of 72 hours (d2w3), the highest protein of 2.20% was at
a starter concentration of 30% and a fermentation time of 72 hours
(d3w3), the lowest fat of 1.16% found at a starter concentration of
30% and a fermentation time of 72 hours (d3w3), and the highest
carbohydrate of 4.81% found at a starter concentration of 30% and
a fermentation time of 72 hours (d3w3). Whereas in colostrum ke-

fir with the highest lactic acid content of 2.83 % found at a starter

concentration of 20% and a fermentation time of 72 hours (d2w3),
the highest protein of 6.13 % was at a starter concentration of 10%
and a fermentation time of 24 hours (dIwl), the lowest fat of 1.58%
was at a starter concentration of 30% and fermentation time of 24
hours (d3wl) and the highest carbohydrate content of 17.91% was at
a starter concentration of 30% and a fermentation time of 72 hours
(d3w3). It can be concluded that the starter concentration and fer-
mentation time have a significant effect (o. <0.05) on lactic acid, pro-
tein, fat, and carbohydrates content of curd kefir and kefir colostrum.
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INTRODUCTION

Indonesia is listed as one of the largest mar-
kets for functional food in Southeast Asia

Lately, the demand for functional food
has increasing trends globally, along with
awareness to reduce disease risk and improve
health quality (Rolim, 2015; Balthazar, 2017).

(Pratiwi, 2017). Several types of functional
food have been circulating among the pub-
lic, including probiotic milk products such as
yogurt, kefir, and koumiss (Roy, 2018). Kefir
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is a milk product fermented using lactic acid
bacteria (LAB) such as Lactobacillus lactis,
Lactobacillus delbrueckii sub sp. bulgaricus
with yeast producing lactic acid and ethanol
(Rosa, 2017). The LAB based on Gul (2018)
plays a role in producing lactic acid and fla-
vor components, while yeast produces carbon
dioxide and alcohol. That is why the taste
of kefir is not only sour but also has a little
soda taste which makes it taste fresher when
consumed.

For a long time, kefir has been believed
to have various health benefits (Bengoa,
2018), including as an antioxidant (Chen et
al., 2015), anticancer (Dos Ries et al., 2017),
antidiabetic (Al-Shemmari, 2018), and anti-
odor of petai, Parkia speciossa Hassk (Kur-
niati et al., 2018). However, research on co-
lostrum kefir has not been widely found.
Colostrum kefir is a cow's colostrum fer-
mented by kefir grains.

According to Singh (2017), curd kefir
is a creamy white cream that is formed due
to the fermentation process of milk with
kefir grain. Curd kefir is formed during the
process of making kefir. The nutritional con-
tent of curd kefir has been researched, curd
kefir contains 0.7% lactic acid, 1.4% protein,
2.30 % fat, and 3.15% carbohydrates (Kurnia-
ti et al., 2018), while the nutritional content of
cow kefir colostrum has not yet known, so it
is necessary to conduct research on cow kefir
colostrum to determine its nutritional content.

Cow’s colostrum can be defined as
a yellow liquid released by lactating cows
after giving birth for about 24 to 168 hours
(Roshanzamir, 2020). The difference between
colostrum and milk lies in its content. A 100
mL Milk or fresh milk contains 14 g of cal,
7.9 g fat, 7.7 g protein, and 11.7 g carbo-
hydrates, while the nutrition contained in co-
lostrum is 2.3% lactic acid, 4.7% protein, 2.7%
fat, and 13.6% carbohydrates (Proximate Test
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Result). In Indonesia also the world, produc-
ing kefir from colostrum has not been widely
done. According to Hopker (2020), sometimes
colostrum was removed if the production is
excessive fromearlylactatingcowsbecauseitis
considered substandard milk which is rejected
if deposited, this is very detrimental to small-
holder breeders. Colostrum is very suscep-
tible to microbial contamination (Santos et
al., 2017) and is not resistant to heating due to
high levels of protein (McGrath et al., 2016).
Proper handling is needed so that its function
can be maximally utilized for human health.
This study was conducted to investigate the
nutritional differences between curd kefir and
colostrum kefir by fermenting cow's milk and
colostrum using kefir probiotics. Therefore,
this research was studied further regarding the
optimum fermentation conditions and the best
dosage to obtain curd kefir and cow colostrum
kefir.

MATERIALS AND METHODS

The research was conducted at the Labo-
ratory of Biology Education and Chemical
Education in Integrated Laboratory of UIN
Sunan Gunung Djati Bandung. This research
was conducted from May until June 2018.

The material used in the study was
pasteurized cow’s colostrum from a dairy
farm in Lembang, Bandung. The LAB iso-
late in the form of grain kefir was obtained
from the kefir house. The tools used were
petri dishes, Erlenmeyer flasks, volumetric
flasks, test tube racks, test tubes, volumetric
pipettes, drop pipettes, analytical scales, 100
cc measuring cups, incubators, refrigerators,
burettes, methylated lamps, cotton, match-
es, label paper, scissors, pH meter, 1000
mL volume plastic jar, funnel, stirrer, 70%
alcohol, rubber, 0.5 cm diameter plastic hose.
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Producing Curd Kefir

Kefir was made based on Listiawati et
al. (2019) research method. First, cow's milk
was incubated with kefir grain until it forms
two layers. Then, stirred until curd kefir was
produced. After that, the nutritional content
of curd kefir was tested by proximate testing
based on concentration and time. This proxi-
mate test was conducted to determine the fatty
acids, proteins, fats, and carbohydrates found
in curd kefir. The method of this stage was ex-
perimenting using a completely randomized
design (CRD) with factorial patterns, the first
factor is the concentration (d), and the second
factor is time (w). 3 x 3 pattern with 3 repeti-
tions, with inoculum concentrations (d) each
dl = 10%, d2 = 20%, and d3 = 30% and fer-
mentation time (w) each wl = 24 hours, w2 =
48 and w3 = 72 hours (Table 1). The variables
observed were the nutritional content of the
curd kefir fermentation products, namely lac-
tic acid, protein, fat, and carbohydrates.

Producing Colostrum Kefir

Colostrum kefir was made by incuba-
ting cow's colostrum with kefir grains until
it forms three layers. Then, it stirred until the
kefir colostrum was produced. After that, the
proximate tested was conducted based on con-
centration and time to determine the nutritio-
nal content, especially lactic acid, protein, fat,
and carbohydrates found in colostrum kefir.
The method of this stage is experimental with
a completely randomized design (CRD) with
factorial patterns, namely the first factor, con-
centration (d), and the second factor, time (w).
3 x 3 pattern with 3 repetitions, with inoculum
concentrations (d) d1 = 10 %, d2 =20 %, and
d3 =30% (b/v) and fermentation time (w) w1
= 24 hours, w2 = 48 and w3 = 72 hours. The
variables observed were the nutritional con-
tent of colostrum kefir fermentation products,
namely lactic acid, protein, fat, and carbo-
hydrates.

Table 1. Combination of Whey Kefir Fermentation Treatment Based on Starter Concentration and Fermentation Time

Starter Concentration (d)

Fermentation Time (W)

10 % (d1) 20 % (d2) 30 % (d3)
24 hours (wl) Idlwl 2dlwl 3dlwl 1d2wl 2d2wl 3d2wl 1d3wl 2d3wl 3d3wl
48 hours (w2) ldlw2 2dlw2 3dlw2 1d2w2 2d2w2 3d2w2 1d3w2 2d3w2 3d3w2
72 hours (w3) 1diw3  2dlw3 3dlw3 1d2w3 2d2w3 3d2w3 1d3w3 2d3w3 3d3w3
Data Analysis tional content was analyzed by a proximate

Nutritional content data based on pro-
ximate analysis was statistically tested with
analysis of variance (ANOVA) and if there
were differences, it was further tested with
Duncan's Multiple distance test with a signi-
ficant level of 5% (Permanasari et al., 2010).
Furthermore, the content of lactic acid was
tested using total acid titration methods (Zhi,
2003; Jamshidian et al., 2010), protein, fat,
and carbohydrates in curd kefir and colostrum
kefir through proximate analysis. The nutri-
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assay based on a modified AOAC (Associa-
tion of Official Agricultural Chemists) method
(1984) for protein, fat, and carbohydrate con-
tent.

RESULTS AND DISCUSSION

The starter concentration and fermenta-
tion time was significantly affect the increase
of lactic acid content in curd kefir and colos-
trum kefir (Table 1). This is due to the acti-
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vity of acid-producing microbes that con-
vert carbohydrates (lactose) into lactic acid.
Amorim (2019) stated that lactic acid is pro-
duced from the breakdown of lactose and
sucrose through the process of carbohydrate
metabolism. In optimal conditions, the LAB
at room temperature can convert 95% of glu-
cose into lactic acid (Ismail, 2018). Based on
Nikolaou (2019), kefir has an acidity value
ranging from 0.85% to 1%. While the results
of Temiz's research (2017) the value of kefir
acidity ranges from 0.57-0.75%. The increase
in total kefir acid was due to the mutually
beneficial activity of LAB and yeast. Iskandar
(2019) explained that during the fermenta-
tion process LAB converts lactose into lac-
tic acid to convert ethanol from the results of
carbohydrate breakdown by Saccharomyces
cerevisiae.

Curd kefir is a first derived kefir (par-
ent culture) from kefir grain so it can be used
as a practical starter (Afiati, 2018; Sulmiyati,
2019). The research data on the nutritional con-
tent test from the first to the third day of curd
kefir showed an increase in protein and carbo-
hydrate levels, but a decrease in fat levels.

The increase in protein content at the
treatment of (d1w1), the protein content was
0.87%, and at the treatment of (d3w3), the pro-
tein content was increase to 2.20%, there was
an increase of 1.33% (Table 3). Carbohydrate
content also increased. The carbohydrates in-
crease at the treatment of (d1wl) from 1.29%
to 4.81% at the treatment of (d3w3). It was an
increase of 3.52% (Table 5). The decrease in
fat content at the treatment of (d2w1), the fat
was 2.37% and at the treatment of (d3w3), the
fat content was decreased to 1.16%. it was a
decrease of 1.21% (Table 4).

At the beginning of milking, the num-
ber of active compounds in the colostrum of
dairy cows was quite high, one of the bioac-
tive compounds is lactoferrin, an anti-micro-

Kurniati et al.

bial substance. As the fermentation time went
on from day 2 to day 3, the fermentation pro-
cess began to decline indicating by the chemi-
cal quality of colostrum that are protein and
fat compounds begin to decline. This shows
that the longer the time, the higher the acid
content, besides that the more the starter, the
higher the acid content. This is similar to the
results of research by Lankey & Balia (2014)
which stated the same thing.

The result of the nutritional content
analysis of colostrum kefir showed the highest
protein content of 6.13% was in the 10% dose
treatment, 24 hours fermentation time (d1w1).
It was significantly (o <0.05) higher than other
treatments. The research data showed that
the lowest fat content was found in the 30%
dose treatment with the fermentation time of
72 hours (d3w3) and it was significantly (o
<0.05) lower than other treatments. The re-
sult also showed that the highest carbohydrate
content was in the 30% of starter concentra-
tion with the fermentation time of 72 hours
(d3w3), and it was significantly (a <0.05)
higher than other treatments.

Lactic Acid Content

The lactic acid content analysis was car-
ried out to determine the lactic acid content in
curd kefir and cow's colostrum kefir based on
the concentration of starter and fermentation
time (Table 2).

The treatment that produces the high-
est lactic acid content in curd kefir is a starter
concentration of 20% (d2) and a fermentation
time of 72 hours (w3) which produced 1.59%
of lactic acid (Table 2). While the lowest lac-
tic acid content is at a starter concentration of
10% (d1) and 24 hours fermentation time (w1),
with a lactic acid content of 1.07%. Whereas
the treatment that produced the highest lactic
acid content in colostrum kefir was a starter
concentration of 20% (d1) and a fermentation
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time of 72 hours (w3) which produced 2.83%
of lactic acid, while the lowest lactic acid
content was at a starter concentration of 10%
(dl) and time of 24 hours fermentation (w1)
with lactic acid content 1.96%. This research
was in accordance with Herawati & Wibawa
(2011) that reported the higher the concentra-
tion of skim milk and the longer the fermen-

tation time caused an increase in the levels of
protein, fat, ash, total lactic acid, and lean dry
weight. This is because the higher the concen-
tration of skim milk added will increase the
activity of Streptococcus thermophillus and
Lactobacillus bulgaricus which are used in
fermentation.

Table 2. Average of lactic acid content based on starter concentration and fermentation time

Starter Concentration

Fermentation Time

Average (%)

(d) (w) Curd Kefir Colostrum Kefir
d1 wl 1.07 1.96a
il w2 1.12 1.97a
d1 w3 1.15 1.98a
d2 wl 1.40 2.64¢
d2 w2 1.41 2.50b
d2 w3 1.59 2.83d
d3 wl 1.40 2.52b
d3 w2 1.42 2.50b
d3 w3 1.41 2.46b

The numbers followed by the same letters in the same column show no significant difference
based on Duncan's test at the 95% significance level

Protein Content

The protein content analysis was carried
out to determine the protein content in curd
kefir and colostrum kefir based on the con-
centration of starter and fermentation time,
(Table 3).

The treatment that produces the highest
protein content in curd kefir is a starter con-
centration of 30% (d3) and a fermentation
time of 72 hours (w3) which produced 2.20%
of protein, while the lowest protein content is

at a starter concentration of 10% (d1) and time
of 24 hours fermentation (wl) with protein
content of 0.87% (Table 3). Whereas, a treat-
ment that produced the highest protein content
in colostrum kefir was a starter concentration
of 10% (d1) and 24-hour fermentation time
(wl) with 6.13% of protein, while the lowest
protein content was at a starter concentration
of 30% (d3) and fermentation time of 24-hour
(wl) which produced 3.53% of protein.

Table 3. Average of protein content based on starter concentration and fermentation time

Starter Concentration

Fermentation Time

Average (%)

(d) (w) Curd Kefir Colostrum Kefir
d1 wl 0.87 6.13h
d1 w2 0.97 5.29f
d1 w3 1.13 6.07g
d2 wl 1.21 4.60c
d2 w2 1.34 4.80d
d2 w3 1.41 5.12¢
d3 wl 1.58 3.53a
d3 w2 1.93 3.65b
d3 w3 2.20 3.60b

The numbers followed by the same letters in the same column show no significant difference
based on Duncan's test at the 95% significance level

Jurnal Biodjati 5(2):271-280, November 2020
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The increase of protein in curd kefir
occurs due to the yeast fermentation process
which produces ethanol and CO:- that stimu-
lating the growth of L. bulgaricus to produ-
ces proteolytic that converts protein into pep-
tides and amino acids (Vianaa, 2017; Laureys,
2018). There is a degradation of protein into
amino acids due to the presence of the prote-
ase enzyme (Liu, 2017). This causes protein
content tends to increase.

Fat Content

The fat content analysis was carried out
to determine the fat content in curd kefir and
kefir colostrum based on the concentration of
starter and fermentation time (Table 4).

Based on Table 4, a treatment that pro-
duces the highest fat content in curd kefir is a
starter concentration of 10% (d1) and a fer-
mentation time of 48 hours (w2) which pro-
duced 2.37% of fat, while the lowest fat con-
tent is at a starter concentration of 30% (d3)
and time fermentation of 72 hours (w3) with
1.16% of fat. Whereas a treatment that pro-
duced the highest fat content in colostrum ke-
fir was a starter concentration of 10% (d1) and
a 24hour fermentation time (wl) with 4.39%
of fat, while the lowest fat content was at a
starter concentration of 30% (d3) and a fer-
mentation time of 72. hour (w3) with the fat
content of 1.98%.

Table 4. Average of fat content based on starter concentration and fermentation time

Starter Concentration

Fermentation Time

Average (%)

(d) (w) Curd Kefir Colostrum Kefir
d1 wl 2.30 4.3%h
d1 w2 2.37 4.18¢g
d1 w3 2.17 3.92f
d2 wl 2.09 2.10d
d2 w2 1.93 2.13d
d2 w3 1.89 2.60¢
d3 wl 1.50 1.58a
d3 w2 1.46 1.92b
d3 w3 1.16 1.98¢

The numbers followed by the same letters in the same column show no significant difference
based on Duncan's test at the 95% significance level

Furthermore, the fermentation process
causes the fat content of curd kefir and colos-
trum kefir to decrease. The starter concentra-
tion and fermentation time have a significant
effect (0<0.05) to decrease the fat content
of curd and colostrum kefir (Table 4). [zqui-
erdo-Gonzélez (2019) stated that the longer
the ripening, the LAB proliferation will in-
crease and also produce more lipase enzymes
so more fat is hydrolyzed, resulting in lower
levels of fat.

Carbohydrate Content
The carbohydrate content analysis was

Kurniati et al.

carried out to determine the carbohydrate con-
tent of curd kefir and colostrum kefir based on
the concentration of starter and fermentation
time (Table 5).

The treatment that produces the highest
carbohydrate content in curd kefir is starter
concentration of 30% g (d3) and fermentation
time of 72 hours (w3) which produced 4.81%
of carbohydrate, while the lowest carbo-
hydrate content is on a starter concentration of
10% (d1) and 24 hours fermentation (w1) with
1.29% of carbohydrate (Table 5). Whereas
the treatment that produced the highest carbo-
hydrate content in colostrum kefir was on
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30% (d3) starter concentration and 72 hour
fermentation time (w3) with 17.91% of carbo-
hydrate, while the lowest carbohydrate con-
tent was at starter concentration of 10% (d1)
and fermentation time of 72 hours (w3) with
8.74% of carbohydrate.

The carbohydrate content was signifi-
cantly (a <0.05) increased by different starter
concentration and fermentation time (Table
5). This is due to the activity of yeast which
produces maltose enzymes that convert car-
bohydrates into maltose (Hikmetoglu, 2020).
Kim (2018) stated that in the kefir fermen-
tation process, LAB and yeast convert com-
plex organic molecular compounds such as

proteins, carbohydrates, and fats into simple
compounds that are easy to dissolve and have
high digestibility.

Taken together, it can be concluded that
the concentration of starter and fermentation
time has a significant effect (o <0.05) on the
content of lactic acid, protein, fat, and carbo-
hydrates in curd kefir and colostrum kefir. The
results of the nutritional content analysis of
the curd kefir and the colostrum kefir nutri-
tional content showed the high lactic acid con-
tent. Further research need to be carried out to
determine the total plate count of probiotics
and bioactivity of colostrum kefir as fuctional
food.

Table 5. Average of Carbohydrate content based on starter concentration and fermentation

time

Starter Concentration Fermentation Time Average (%)

(d) (w) Curd Kefir Colostrum Kefir
dl wl 1.29 9.16b
dl w2 3.17 10.57¢
dl w3 4.18 8.74a
d2 wl 1.37 13.45d
d2 w2 3.18 14.30f
d2 w3 4.28 13.58¢
d3 wl 2.47 17.68h
d3 w2 3.60 17.47g
d3 w3 4.81 17.91i

The numbers followed by the same letters in the same column show no significant difference
based on Duncan's test at the 95% significance level
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