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ABSTRACT

Goat’s milk is processed into kefir with the hope of eliminating the smell of “strong, goaty odour” and extending the
shelf life of goat’s milk. Kefir is a probiotic drink whose growth can be optimized with the addition of prebiotics in the
form of “Bile” bananas. This study aimed to determine the effect of the maturity level of “Bile” bananas on the
microbiological, chemical, and sensory quality of goat's milk kefir. This study used a completely randomized design
with one factor (difference in the maturity level of “Bile " bananas : green, yellowish green, yellow, speckled yellow
and brown) which repeated 4 times to obtain 20 experimental units. The parameters tested were the degree of acidity
(pH), total titrated acid, viscosity, total Lactic Acid Bacteria, viability of Lactic Acid Bacteria and sensory quality
including aroma, taste, color and viscosity. The results showed that the maturity level of “Bile” bananas had a significant
influenced for all parameters tested. The yellow “Bile” banana maturity level treatment was the best treatment based on
pH value 4.37; total acid number 4.68%; viscosity 65,750 cP; Lactic Acid Bacteria growth was 8.48 log CFU / ml and
decreased Lactic Acid Bacteria viability 0.47 log CFU / ml as well as sensory properties by scoring and hedonic that
can be accepted by the panelists.

Keywords: Kefir, Banana, Goat’s milk

1. INTRODUCTION

Goat milk contains protein that the body needs for
cell growth and formation, and is also able to increase
durability. The type of goat that produces the most milk
is the “Etawa" goat [1]. Goat milk has a nutritional
content that is not much different from cow's milk.
However, goat's milk has several advantages including
the number of small diameter and homogeneous fat
granules that are more abundant in goat's milk, so that
goat's milk is more easily digested by the human
digestive system and does not cause diarrhea in people
who consume it [2]. Another advantage of goat's milk is
its lactose content which is much lower than cow's milk,
thereby reducing the risk of lactose intolerance [3].

Although the nutritional quality of goat's milk is
considered superior to cow's milk, so far it has not been
favored because of goaty flavor which comes from short
and medium chain fatty acids such as caproic acid,
caprylic acid and capric acid [4]. In addition, fresh goat's
milk is easily damaged. Goat milk can only last at a
maximum of 2 hour time under normal circumstances [5].

According to this, it is therefore necessary to eliminate
the smell in goat's milk to extend its shelf life without
reducing the nutritional value. One of the efforts that can
be done is to process the goat's milk into kefir.

Kefir is a beverage product obtained through the
fermentation process of pasteurized milk using a starter
from a collection of bacteria, including Streptococcus sp.,
Lactobacilli and several types of non-pathogenic or
yeast. This beverage product can have a positive effect
on health because it contains microbes that can inhibit the
growth of gram-positive and gram-negative pathogenic
bacteria, and when regularly consumed, it can maintain
the balance of intestinal microbes and stimulate
gastrointestinal peristalsis [6]. Microbes that can have an
impact as described above are probiotics. Probiotics are
dietary supplements in the form of live microbes that
provide beneficial effects and improve the balance of the
digestive tract in humans [7]. Types of probiotics found
in kefir are various groups of lactic acid bacteria such as
Lactobacilli,  Lactococcus,  Lactobacillus  kefir,
Lactobacillus parakefir, Lactobacillus kefiranofaciens,
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Lactobacillus kefirgranum, yeast and acetic acid bacteria
[8].

Probiotics work optimally when assisted by the
presence of prebiotics as a source of nutrition and
stimulate their growth. Prebiotics are components of food
that cannot be digested and have a good effect by
triggering activity, selective growth of probiotic bacteria
[9]. One of the natural sources of prebiotics is bananas.
Banana (Musa sp.) has a high sugar content in the form
of inulin and fructo oligosaccharide compounds which
act as natural prebiotics [10]. According to Praja [11],
bananas contain inulin compounds around 1g/100g of
inulin consisting of glucose, fructose, sucrose, and
oligosaccharides. Based on the research of Kusharto and
Clara [12] bananas contain fructose oligosaccharide
(oligofructose) compounds of 0.3% which are a source of
prebiotics to support the growth or activity of probiotic
bacteria and can improve body health.

Based on the research of [13], there is an effect of
adding prebiotics to the number of bacteria Lactobacillus
casei. The presence of prebiotic compounds inulin and
fructose oligosaccharides in “kapok” banana flour is
useful as a nutrient for probiotic bacteria so that it can
increase the growth activity of Lactobacillus casei
bacteria. Lactobacillus casei bacteria can break down
polysaccharide into galactose, glucose, and fructose
which are used as growth nutrients, so that with the
addition of “Kapok” banana flour the number of
Lactobacillus casei bacteria increases.

One type of banana is the “Bile” banana. “Bile”
banana is a typical Lombok banana originating from
Sambelia District, East Lombok Regency. This banana is
believed to have a long shelf life. “Bile” Bananas have a
sweet taste and orange flesh. “Bile” [14] bananas have
long fruit stalks and rounded fruit tips. The addition of
“Bile” bananas as prebiotics into fermented milk kefir
products is carried out in the form of puree based on the
level of maturity. The maturity level of “Bile” bananas
can be seen from the colour of the skin of the fruit: green,
yellowish green, yellow, spotted yellow and brown [15].
Puree is fruit flesh that was mashed and did not go
through a dilution process [16]. The addition of “Bile”
banana puree as a natural source of prebiotics has the
potential to increase probiotic microbial activity in the
fermented milk kefir.

The addition of banana “Bile” puree based on the
level of maturity has the potential to affect the metabolic
activity of probiotic bacteria in goat milk kefir products.
This is because the level of banana ripeness can affect the
levels of prebiotics contained. In the banana ripening
process there is a process of starch hydrolysis into
glucose. Starch is a candidate for prebiotics [17]. Based
on the research of [18] through the results of the variance,
it shows that the level of banana maturity has a significant
effect on the starch content of the banana flour produced.
The riper the bananas used, the lower the starch content
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and the higher the sugar content in the banana. This is
because the more ripe the fruit, the more starch is
hydrolysed into sugar, which is indicated by the sweeter
taste.

The addition of banana “Bile” puree based on the
level of maturity also has the potential to affect the
viability of lactic acid bacteria. This is because bananas
contain prebiotic compounds that are able to pass through
the upper digestive tract and reach the large intestine, so
that they can become one of the nutrients and increase the
activity of probiotic bacteria [10]. In addition, maturity
level can affect the amount of prebiotic compounds in
bananas. Based on the research by [19], banana flour
prebiotics resulted in a high viability of lactic acid
bacteria and low acidity. This can be proven by the results
of research showing that the number of lactic acid
bacteria from banana flour prebiotic treatment is 11.37
log CFU/ml when compared to the average number of
lactic acid bacteria in probiotic yogurt, which is 10.32 log
CFU/ml. The results of the above study indicate that the
presence of inulin and fructose oligosaccharide
compounds contained in bananas have the potential to
become a source of prebiotics and support the growth of
probiotic bacteria. Based on this, a research was
conducted on "The Effect of Maturity Level of “Bile”
Banana (Musa paradisiaca) on Microbiological,
Chemical and Sensory Properties of Goat Milk Kefir".

2. MATERIALS AND METHOD

The materials used in this study were “Bile” banana
(Sugian Village, Sambelia District, East Lombok), kefir
grains (Food Microbiology Laboratory, IPB University,
Indonesia), Goat milk used is goat's milk which is still
fresh because the freshness of goat's milk only lasts up to
2 hours after milking (UD Muda Bakti Barokah, Kelebuh
Village, Central Praya, Central Lombok), water (Aqua,
Indonesia), distilled water, buffer solution, de Mann
Rogosa Sharpe Agar (MRSA) media (Merck, Germany),
de Mann Rogosa Sharpe Broth (MRSB) (Merck,
Germany), 70% alcohol (Medika, Indonesia), NaCl
solution, 0.1 N NaOH, Bile salt, methanol, and
phenolphthalein indicator (PP).

This The equipment used in this study were blender
(Philips, Netherlands), filter cloth, analytical balance
(Kern, United States), measuring cup, bottle, erlenmeyer,
measuring flask, beaker, water bath (Memmert,
Germany), label paper, glass plastic, autoclave
(Hirayama, Japan), test tube, test tube rack, petri dish,
colony counter (Boeco, Germany), knife, hot plate,
vortex (Heidolph, Germany), laminar air flow
(Streamline, South Korea), glass sample, tissue, rubber
band, aluminum foil, stove, steamer pot, statif, biuret,
volumetric pipette, rubber bulb, micro pipette, blue tip,
yellow tip, bunsen lamp, incubator, pH meter, magnetic
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stirrer, refrigerator, digital orbital shaker, pycnometer
and Ostwalt pipe.

2.1. Method

The method used in this study is an experimental
method carried out in the laboratory. The experimental
design used was a completely randomized design with
one factor and five treatments: the maturity level of green
“Bile” bananas, yellowish green, yellow, spotted yellow
and brown bananas which were repeated 4 times to obtain
20 experimental units. Observational data were analyzed
by analysis of variance at a significance level of 5% using
the Costat software Version 22. If there is a significant
difference, the data is further tested with a further test of
Honest Significant Difference (HSD) for all parameters.

2.2. Research Implementation

2.2.1. Making “Bile” Banana Puree

According to [20], the bananas chosen as raw
materials are “Bile” bananas. “Bile” bananas have a high
sugar content which is a prebiotic that bacteria need as a
substrate. The process of making “Bile” banana puree is
to prepare several bananas according to their level of
maturity, wash, peel and steam blanch at 100°C for 7
minutes, then cut it into small pieces of about 1 cm then
crush with a blender.

2.2.2. Rejuvenating Kefir Grain

Kefir seed propagation and activation refers to the
research method of [21]. The process involved adding
pasteurized milk into a container containing kefir grains.
Incubation was carried out for 24 hours at room
temperature of 25°C + 3°C. Next, the kefir grains are
separated from the kefir liquid.

2.2.3. Making Goat Milk Kefir

The process of making goat's milk kefir is a
development and modification of the procedure carried
out by [22]. The procedure for making goat's milk kefir
begins with the preparation of goat's milk raw materials.
Goat milk used is goat's milk which is still fresh because
the freshness of goat's milk only lasts up to 2 hours after
milking. Furthermore, goat's milk is pasteurized to
extend the shelf life for 15 minutes, then cooling, mixing
kefir seeds with “Bile” banana puree, fermentation at
room temperature for 24 hours, filtering, then the filtered
filtrate is put into a bottle, then cooled, then cooled at
room temperature 5°C to extended shelf life.
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2.2.4. Observation Parameter

Parameters observed included total lactic acid
bacteria test, probiotic viability, total acid number, pH,
viscosity test and organoleptic test using 25 semi trained
panelists which included aroma, taste, colour and
viscosity.

3. RESULTS AND DISCUSSION

3.1. Total Lactic Acid Bacteria

The addition of “Bile” bananas based on the level of
maturity gave an increase in total LAB on goat milk kefir.
The graph of the relationship between the addition of
“Bile” bananas based on the maturity level of goat milk
kefir on total LAB can be seen in Figure 1.

Figure 1 shows that the total LAB in goat's milk kefir
decreased with the higher maturity level of “Bile”
bananas used. This is due to the different prebiotic
content in “Bile” bananas at each level of maturity
affecting the total LAB in goat's milk kefir, where in the
study of [23] showed that the lower the maturity level of
banana flour, the higher the starch content which is a
prebiotic in bananas. Prebiotics in bananas are inulin and
fructose oligosaccharides [10]. According to [24] kefir
grains contain more than 35 types of probiotic bacteria,
so that inulin and fructose oligosaccharides in “Bile”
bananas can be used to increase total LAB. This s in line
with the research results of [25] that fructose
oligosaccharides and inulin found in starch and crude
fiber in bananas can be used as prebiotics because they
can be utilized by LAB for metabolism. In the study
of[26] where the increase in total LAB in probiotic ice
cream occurred due to the high crude fibre and starch
content in banana peel flour so that Lactobacillus casei
could be used to grow. The same thing was also found in
the research of [27] where the activity of lactic acid
bacteria increased with the addition of banana peel flour
which showed the role of fructose oligosaccharides used
by Lactobacillus acidophilus as a source of nutrition.
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Figure 1 Graph of the Effect of “Bile ” Banana Maturity
Level on Total Lactic Acid Bacteria
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The more nutrients in the substrate, the faster cell
growth, thus the number of lactic acid bacteria cells
produced is increasing, resulting in an increase in total
LAB. The increase in total lactic acid bacteria with the
lower level of maturity of “Bile” bananas added was due
to the presence of prebiotics contained in “Bile” bananas
in the form of 0.3% fructose oligosaccharides and 2.1%
inulin contained in starch and fibre. Prebiotics are a
source of nutrition for lactic acid bacteria [28]. The
amount of prebiotic content in bananas is determined by
the level of maturity [29] The higher the maturity level of
bananas, the prebiotic content contained will decrease
[18]. This is caused by the hydrolysis of starch into sugar
by heat, acids or enzymes [29]. The total lactic acid
bacteria in goat's milk kefir decreased along with the
increase in the level of ripeness of banana “Bile” added.
This is in accordance with the statement of [19] that the
activity and number of lactic acid bacteria will increase
in the presence of prebiotics. [30]said that
oligosaccharides can be used as prebiotics because they
can be utilized by LAB for metabolism. Based on the
results of the study showed that the total LAB obtained
with the addition of banana puree “Bile” based on the
level of maturity with the results of 8.23-8.69 log CFU/ml
which indicated that all treatments had met the
requirements of SNI 2981-2009 and CODEX Stan 243-
2003, i.e. a minimum of 107 or 7 log CFU/ml.

3.2. Lactic Acid Bacteria Viability

The LAB viability of goat milk kefir was measured
by calculating the LAB survival in “Bile” salts. Samples
of goat's milk kefir were contacted with ox gall as an
imitation of “Bile” salts. The addition of “Bile” bananas
based on the level of maturity gave an effect on the
viability of LAB on goat's milk kefir where the effect was
in the form of a decrease in total LAB along with the
incubation time for all treatments. The graph of the
relationship of the effect of adding “Bile” bananas based
on the maturity level to total LAB can be seen in Figure
2.

The decrease in cell viability during the incubation
period was caused by changes in cellular permeability
and leakage of intracellular material in lactic acid
bacteria, causing cell rupture and death due to exposure
to “Bile” salts for 4 hours [31]. Overall, the addition of
raw Bile banana puree resulted in a better reduction in
LAB viability on goat's milk kefir than the addition of
ripe “Bile” banana puree. This is because the addition of
“Bile” banana as a source of prebiotics can maintain the
viability of LAB.

This statement is in accordance with [32] who said
that the presence of prebiotic components in food can
maintain or increase the viability of probiotics while in
the gastrointestinal tract. The prebiotic inulin in “Bile”
bananas can increase the growth of probiotics by
lowering intestinal pH to an optimal level which is
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influenced by the physicochemical properties of Bile
salts. High concentrations of prebiotic inulin can also
reduce the solubility of Bile salts so that it can reduce
levels of toxicity to LAB [33]. The amount of prebiotic
content contained in bananas will decrease as the level of
maturity of bananas increases. According to [34] bananas
with green skin colour had 20% starch while bananas
with yellow skin with brown spots only had 1.5% starch.
Where starch acts as a prebiotic that can stimulate the
growth of probiotics [35]. So that the treatment with the
addition of raw “Bile” bananas had better LAB viability
than the addition of ripe “Bile” bananas.

The standard for decreasing the viability of good
bacteria is a decrease in total LAB which is not more than
3 log CFU/ml [36]. The results showed that the decrease
in LAB viability in all treatments was not more than 3 log
CFU/ml. This indicates that the addition of banana “Bile”
with various levels of maturity to goat's milk kefir can
increase the viability of lactic acid bacteria. Thisisin line
with previous research by [37] where symbiotic yogurt
with the addition of prebiotics in the form of 2% inulin
can increase the viability of probiotics. Similar results
were also shown in previous studies by [27] showing that
the addition of banana peel flour to goat's milk kefir
provides high probiotic viability. According to [38] the
requirement for probiotic drinks contains more than 108
or 8 logs of probiotic bacterial cells per millilitre in a live
state. Therefore, goat's milk kefir with the addition of
banana “Bile” which is a probiotic drink that meets the
requirements is banana “Bile” goat's milk kefir with
green, yellowish green, yellow and spotted yellow
maturity levels. Meanwhile, the addition of “Bile” banana
puree with the highest maturity level, namely chocolate,
did not meet the requirements because the prebiotic
viability value was less than 8 log CFU/m.

3.3. Total Acid Number (TAN)

Treatment level of ripe banana “Bile” gave a
significantly different effect on the total acid number goat
milk kefir. The graph of the relationship between the
addition of “Bile” bananas based on the level of maturity
to the total acid number can be seen in Figure 3.

Figure 3 shows that the higher the maturity level of
“Bile” bananas added to goat's milk kefir, the lower the
total acid number (TAN) expressed as total lactic acid of
goat's milk kefir produced. The increase in TAN
expressed as total lactic acid in goat milk kefir in this
study was due to the increased growth of lactic acid
bacteria (LAB) in goat milk kefir with the addition of
banana “Bile” puree. Where in this study the total acid
number produced was in line with the total LAB
produced, namely the higher the maturity level of “Bile”
bananas, the total titrated acid and total LAB would
decrease. This result is in line with previous research
by[33] which shows that symbiotic yogurt has a value of
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total acid number which is directly proportional to Total
LAB. This is because the prebiotics in “Bile” bananas are
a supporting medium for the growth of lactic acid
bacteria (LAB) on kefir. The lower the level of ripeness
of bananas, the higher the prebiotic content, causing
higher LAB growth. This results in higher bacterial
activity in breaking down lactose into lactate, resulting in
an increase in the total acid number expressed as total
lactic acid. [39] showed the results where the highest
levels of lactic acid were produced in probiotic yogurt
with the addition of the highest prebiotic source. During
the fermentation process of goat's milk kefir, banana
“Bile” which acts as a natural source of prebiotics will
facilitate bacteria that will convert lactose (milk sugar)
into lactic acid [40].

Another factor that causes the total reduction of lactic
acid in goat's milk kefir is the sugar content in banana
“Bile” puree which is added to goat's milk kefir. The
sugar content in banana “Bile” puree will be higher along
with the higher level of maturity. This is supported by the
research of [23] which shows that the more ripe the
bananas, the higher the percentage of free glucose levels
in bananas. Glucose levels here can result in inhibition of
LAB growth which acts as a producer of sour taste.
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According to [41], high glucose can cause bacterial
inhibition because high glucose concentrations can cause
low water activity resulting in an increase in osmotic
pressure. High osmotic pressure causes hypertonic
environmental conditions so that cells become
dehydrated and cell death occurs. So that the acid content
produced by LAB will reduce the acid content contained
in goat's milk kefir, so that the total lactic acid produced
will also decrease along with the increase in the maturity
level of “Bile” bananas.

The results showed that all treatments did not meet
the requirements of SNI yogurt 2981:2009 with total acid
ranging from 0.5-2%. This is because the total titrated
acid in kefir has increased due to the addition of a
prebiotic source in the form of “Bile”banana. [19] said
that the acid content in yogurt increased rapidly with the
addition of prebiotic sources.

3.4.pH

Treatment level of ripe “Bile” banana gave a
significantly different effect on the pH of goat's milk
kefir. The graph of the relationship between the addition
of “Bile” bananas based on the level of maturity to pH
can be seen in Figure 4.

Figure 4 shows that the degree of acidity (pH) of
goat's milk kefir with the addition of banana “Bile” puree
gives the result that the pH value increases as the ripeness
level of “Bile” banana increases. The increase in pH
value along with the increase in maturity level of “Bile”
bananas was due to lactic acid bacteria growing well with
the addition of “Bile” banana puree as a natural source of
prebiotics for growth media so that higher prebiotics
resulted in lower pH values. The ability of lactic acid
bacteria in the fermentation process is able to hydrolysed
types of sugar, so that the growth of these bacteria in goat
milk kefir can lower the pH. During the fermentation
process, lactic acid bacteria will produce lactic acid, citric
acid, and acetic acid which will cause the pH of goat milk
kefir to decrease [42]. The degree of acidity is related to
total lactic acid, where the lower the resulting pH value,
the higher the lactic acid value [43]. This is in line with
the results of the study which showed that the pH value
increased along with the decrease in the total titrated acid
value. This is in line with previous research by [44] where
symbiotic drinks with the addition of banana puree have
a pH value that is inversely proportional to the total
titrated acid value. The increase in pH occurs as a result
of the accumulation of H* ions from lactic acid produced
by the metabolism of lactic acid bacteria during
fermentation, where the more lactic acid during the
fermentation process will result in a decrease in pH [38]

The degree of acidity (pH) of kefir is generally around
4.6 [45]. Based on the results of the study, it was shown
that the treatment that almost met the requirements was
the level of maturity level of the chocolate “Bile” banana
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with a value of 4.69. Meanwhile, for the treatment of
green, yellowish green, yellow and spotted banana
ripeness levels, it did not meet the requirements because
it had a pH value lower than 4.6. This is because the
source of prebiotics in “Bile” bananas added to goat's
milk kefir increases along with the decrease in the level
of banana maturity [18].

3.5. Viscosity

The viscosity of goat's milk kefir was measured by
viscosity test wusing a Brookfield Viscometer.
Furthermore, it was found that the maturity level of
“Bile” bananas had a significantly different effect on the
viscosity of goat's milk kefir. The graph of the
relationship between the addition of “Bile” bananas based
on the level of maturity to viscosity can be seen in Figure
5.

Figure 5 shows that the higher the level of ripe banana
“Bile” added to goat's milk kefir, the lower the viscosity
produced. The decrease in the viscosity value of goat's
milk kefir is due to the more ripe or ripe the fruit, the
higher the water content formed due to the conversion of
starch into sugar [18]. In addition, the decrease in the
viscosity value of goat's milk kefir is influenced by
fermentation activity and the growth of microorganisms.
The increase in fermentation activity and the growth of
microorganisms will affect the increase in the viscosity
of the resulting product [46]. This is due to the presence
of Lactobacilli in kefir grains which can increase the
viscosity of kefir. Where the activity of Lactobacilli on
kefir grains will increase along with increasing sources
of prebiotics in kefir which causes the higher level of
maturity of “Bile” bananas, the activity of Lactobacilli on
kefir in increasing viscosity will decrease [47]. In this
case Lactobacilli will produce acid so that there is a
decrease in the degree of acidity (pH) in goat milk kefir.
A low degree of acidity (pH) will coagulate proteins to
form curds, so that probiotic drinks will thicken or their
viscosity will be higher [48]. The results showed that the
resulting viscosity value was 35,250 cP — 127,250 cP
which is the appearance of a thick liquid - solid so that it
meets the requirements of yogurt based on SNI
2981:20009.

3.6. Aroma

The treatment of the ripeness level of “Bile” bananas
did not have a significant effect on the scoring and
hedonic tests for the aroma of goat's milk kefir, which can
be seen in Figure 6.

Figure 6 shows that the scoring test of goat's milk
kefir aroma obtained from various treatments of “Bile "
banana maturity level with a value of 2.7-3.15 with the
criterion of "slightly flavored prengus". Meanwhile, the
hedonic test for goat's milk kefir produces a value of 2.8-
3.1 with the criteria of "rather like ". The reduced aroma
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of “prengus” in goat's milk is caused by the fermentation
process of goat's milk kefir and the addition of goat's milk
puree. The sour smell in goat's milk can be reduced due
to the fermentation process in goat's milk kefir which
suppresses gases or volatile compounds such as acetyl
dehide, diacetyl and CO; [49]. This is supported by the
statement of [50] who said that the original aroma of milk
will decrease if the acetaldehyde content is high. In this
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case the “Bile” banana acts as a source of prebiotics,
namely as a source of nutrition for probiotics in the goat's
milk fermentation process and causes an increase in lactic
acid bacteria where lactic acid bacteria also play a role in
reducing the smell of sour goat's milk. This is in
accordance with the statement of [51] who said that the
smell of prune can be minimized by the fermentation
process of goat's milk where lactic acid bacteria will
produce lactic acid so that it can produce a sour aroma.

The decrease in the aroma of prune in goat milk kefir
is directly proportional to the increase in panelists'
preference for the aroma of goat milk kefir. This is
because people do not like the smell of “prengus” in
goat's milk [49]. So that the reduced aroma of “prengus”
in goat milk causes an increase in preference by the
panelists. Kefir generally has an alcoholic aroma caused
by yeast activity. However, based on the results of the
study, all treatments still produced a prune aroma. So that
all treatments have not achieved the best characteristics
of goat milk kefir. [52] said that the sensory properties of
fermented milk products, especially kefir, were
influenced by the type of milk, starter culture and storage
period.

3.7. Taste

The treatment of the ripeness level of “Bile” bananas
did not give a significantly different effect on the scoring
test and the hedonic test for the taste of goat's milk kefir
which can be seen in Figure 7.

Figure 7 shows that the taste scoring test for goat's
milk kefir obtained from various treatments of “Bile”
banana maturity level resulted in a score of 4.2-2.9 with
the criteria of "sour taste™ to "slightly sour taste™. The
higher the maturity level of the “Bile” banana, the less
sour taste in goat's milk kefir. This is due to the sour taste
produced by fermentation of lactic acid bacteria whose
growth is stimulated by the presence of prebiotics in
“Bile” bananas [9]. So that along with the addition of
banana “Bile” puree which is getting more raw, it will
produce a higher sour taste. According to [22] when
fermentation takes place, organic acids will form and
additional activity from LAB will produce a higher sour
taste. Therefore, the lower the pH of the goat's milk kefir
sample, the panelists will feel the more sour taste of kefir.
Another factor that causes a decrease in sour taste in
goat's milk kefir along with the increase in ripeness of
“Bile” bananas is the acid content contained in “Bile”
banana puree. Unripe “Bile” bananas have a more sour
taste than green “Bile” bananas. This is in line with
research from [53] that the content of unripe bananas has
an acidic sensation due to the absence of sugar produced
by starch hydrolysis during the fruit ripening process, the
sour taste formed due to the adhesive sap mucus
produced by banana starch.
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The increase in glucose levels in “Bile” bananas
along with the increase in maturity causes the starch
content which is a prebiotic candidate to decrease [34].
This causes LAB activity to decrease because prebiotics
which are nutrients for LAB in ripe bananas will
decrease, where LAB plays an important role in
producing a sour taste [19]. The reduced activity of LAB
causes the sour taste to be reduced. So that the panelists'
preference level increased along with the increase in
ripeness of “Bile” bananas added to goat's milk kefir. The
results showed that all treatments had a sour taste and had
met the requirements for the taste of kefir based on SNI
7552:2009, which was sour/typical of goat's milk kefir.

3.8. Colour

The treatment of “Bile” banana maturity level did not
give a significantly different effect on the scoring test and
the hedonic test for the colour of goat's milk kefir which
can be seen in Figure 8.
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Figure 7 Graph of the Effect of “Bile” Banana Maturity
Level on the Taste of Goat Milk Kefir by Scoring and
Hedonic
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Figure 8 Graph of the Effect of “Bile” Banana Maturity
Level on Goat Milk Kefir Color by Scoring and Hedonic
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Figure 8 shows that the color scoring test for goat's
milk kefir obtained from various treatments of “Bile”
banana maturity level resulted in a value of 4.05-2.65
with the criteria of "yellowish white" to "light yellow".

The color change that occurred along with the
increasing maturity level of “Bile” bananas was caused
by the addition of “Bile” banana puree. This is due to the
presence of carotenoids which are yellow pigments in
bananas which will increase as the banana ripens [54]. So
that the whiter the colour of goat's milk kefir causes the
panelists' preference level to increase.

3.9. Viscosity Sensory

The treatment of “Bile”” banana maturity level did not
give a significantly different effect on the scoring test and
the hedonic test of goat milk kefir viscosity which can be
seen in Figure 9.

Figure 9 shows that the viscosity scoring test of goat's
milk kefir obtained from various treatments of “Bile”
banana maturity level resulted in a value of 4.45-3.2 with
the criteria of "thick™ to "slightly thick". The viscosity of
goat's milk kefir which decreases with increasing
maturity level of “Bile” bananas is influenced by the level
of water content of “Bile” banana puree added to goat's
milk kefir. The rawer the banana is, the less the water
content in the banana will be [23]. Thus, the banana
“Bile” puree added to goat's milk kefir will become
thicker as the ripeness level of the “Bile” banana
decreases. This is in accordance with previous research
by [55] which shows that the ripeness of bananas affects
the viscosity of the resulting puree where the rawer the
banana, the thicker the puree produced. The panelist's
highest preference value was found in the treatment of
the spotted yellow maturity level. This shows that the
panelists really like the texture that is not too thick. The
results showed that all treatments were viscous and had
met the requirements for the appearance of yogurt based
on SNI 2981:2009, namely the appearance of a
thick/solid liquid.
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Figure 9 Graph of the Effect of “Bile” Banana Maturity
Level on Goat Milk Kefir Viscosity by Scoring and
Hedonic
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4. CONCLUSION

The best results among all treatment was found in the
treatment of yellow “Bile” banana maturity level based
on the pH value of 4.37; total acid number 4.68%;
viscosity 65.750 cP; growth of LAB 8.48 log CFU/ml and
decreased LAB viability 0.47 log CFU/ml as well as the
scoring and hedonic sensory properties received by the
panelists.
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