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Abstract
Kefir has a sour taste and distinctive aroma. This condition affects the
level of consumer acceptance. The level of consumer acceptance of kefir
can be improved by adding a sweetener, namely honey. This study was
aimed to determine the characteristics of kefir made from commercial
liquid milk to total lactic acid, pH value, viscosity, organoleptic (taste and
preference) panelists to kefir with the addition of honey. This study used a
completely randomized design (CRD). The treatment in this study included
4 honey concentrations (5%, 7%, 9% and no added honey as a control, and
was repeated thrice. Honey addition in Kefir was made in the following
ways: the liquid milk was sterilized at 105oC for 5 minutes and sterile milk
was cooled down to a temperature of about 40oC. After cooling, the
sterile milk was inoculated with 3% (v/v) pre-propagated kefir starter and
incubated at 37oC for 24 hours. Furthermore, kefir was added with honey
treatment with different concentrations and homogenized. Kefir honey
was tested for different parameters like total lactic acid, acidity (pH),
viscosity, organoleptic (taste and preference). The results showed that the
different use of honey kefir did not change the lactic acid content.
Increasing use of honey concentration causes pH value, viscosity,
sweetness, and preference to increase. The optimal concentration of
honey in making kefir was 9%.
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1. Introduction
Kefir is milk that is fermented by a variety of microorganism (bacteria and yeast). Kefir
has a taste of sour yeast and thick consistency. The raw material for making kefir is cow or
goat milk (1,2). Commercially availableliquid milk can also be used which is easier to obtain
and reduces the risk of contamination (3). Kefir has a sour taste, which makes it less
attractive to the consumers. Consumer’s perception of kefir can be enhanced by adding
sweeteners, which are expected to neutralize the sour taste. The sweeteners commonly
added to fermented food products are sucrose (4), high fructose syrup (HFS) (5), and honey
(6).
Honey is a liquid produced by bees (Apis mellifera). Honey is a solution with high
osmolarity and the main constituents in it are monosaccharides 75 - 80% (fructose 38.2%
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and glucose 31.3%), disaccharides (1.31% sucrose, 7.11% lactose, and 7.31% maltose), and
water (15 - 23%) (7). The freshness of honey is determined by the pH betweeb 3.4 to 6.1 (8).
Honey has many benefits and uses for humans. For an example, it has antibacterial and
antioxidant properties. The antibacterial efficacy of honey comes from the fact that honey
contains flavonoids and has an antibacterial mechanism composed of honey’s osmotic
pressure, acidity, and the presence of inhibitory compounds (9).
The use of honey in kefir will result in reduced sourness and increased thickness.
Honey contains the simple carbohydrates such as glucose and fructose. Both simple
carbohydrates have active free hydroxyl groups. The active hydroxyl group reacts with the
content of kefir acid to form an ester compound and water. The reaction results in a
reduction in the total amount of acid. The increase in kefir viscosity is due to the ability of
honey to bind water. This condition will affect the chemical properties of the finished kefir.
The change in the product properties can be indirectly recognized by the consumers through
change in tastes (sensory evaluation panelists were identified in this study). Therefore, the
purpose of this study was to evaluate the characteristics of commercial liquid milk kefir with
added honey in terms of total lactic acid, pH, viscosity, and organoleptic preferences
(tastes).

2. Materials and Methods
This study used a completely randomized design (CRD) (4 x 3) and the following
treatments - no added honey or 0% (A1), 5% added honey (A2), 7% added honey (A3), and
9% added honey (A4). Each treatment was repeated three times. Kefir was produced by
adding various concentrations of honey to commercial liquid milk. Commercial kefir seeds
were propagated at 3% concentration into the sterile milk, and then incubated at37oC for 24
hours. Propagation was carried out twice before using it as a starter in making kefir
(modified from the method of Sulmiyati et al. (2018) (2).
The Liquid milk was sterilized at 105oC for 5 minutes, and then the sterilized milk was
cooled to a temperature of of about 40oC. After cooling, the sterilized milk was inoculated
with 3% (v/v) pre-propagated kefir starter and incubated at 37oC for 24 hours. In addition,
kefir treated with honey was added at concentrations of 5%, 7% and 9% (v/v) and
homogenized. Several tests were carried out with honey kefir, including the determination
of total lactic acid, acidity (pH), viscosity, sensory properites (taste) and hedonic properties
(modified from the method of Sulmiyati et al. (2019) (10) and Wulandari et al. (2017) (6).
The data obtained were processed using variance according to a completely
randomized design (CRD) and the differences between treatments were continued with the
Duncan test (11).

3. Results and Discussions
The analysis result of kefir with honey in terms of lactic acid, pH, viscosity and sensory
are as follows:
3.1. Total lactic acid in Kefir with different honey concentrations
Compared with kefir with different concentrations of honey (5%, 7%, and 9%), the
total lactic acid (0%) of kefir without honey showed similar values (Figure 1). The range of
this study was 1.97% to 1.83%, which is consistent with the study of Purnomo and Muslimin
(2012) (12), that is, the acidity is between 1.18% and2.45%.
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The results of the analysis of variance (Figure 1) showed that the concentration of
honey used in the production of kefir had no significant effect on the total lactic acid of kefir
(P>0.05). Overall, the results of the study in Figure 1 indicate that an increase in honey
concentration will lead to decrease in total lactic acid. This is believed to be due to the
reaction of lactic acid in kefir with the active carbohydrate groups / active free hydroxyl
groups (glucose and fructose) in honey. This condition can lead to the formation of other
organic compounds (ester compounds) and water. This esterification reaction results in a
decrease in the total lactic acid. This is consistent with the view of Winarno (2008) (13) that
glucose and fructose have active free hydroxyl groups, so when they are in contact lactic
acid, an esterification reaction can occur, in which the H+ ion group of lactic acid binds to the
active free hydroxyl groups of glucose and fructose.

Figure 1. Total kefir lactic acid using honey concentration.
3.2. Kefir pH value using honey concentration
The average pH value of kefir when using different concentrations of honey shows
that the pH value has increased after adding honey by more than 5%. Overall, the pH range
of kefir in this study was 4.3 to 4.50. According to the research of Pamericar et al. (2018)
(14) poited out that the normal pH value of kefir used for the development of bacteria and
yeast is around 4.60, which is supported by the findings of of Farnworth (2008) (15), which
stated that the pH value of kefir usually is between 4.20 - 4.60.
The analysis result of variance (Figure 2) showed that kefir with the added honey
concentration had a significant effect (P<0.01) on the pH value of kefir. Duncan’s continuous
test results showed that kefir with more than 5% honey exhibited differences. Adding honey
above 5% increases the concentration of active free hydroxyl groups (glucose and fructose);
this condition means that more water will be formed at the end of the esterification
reaction, so an increase in the number of water molecules leads to increase in pH. This is in
agreement with Winarno (2008) (13), who pointed out that glucose and fructose have active
free hydroxyl groups. When this group encounters lactic acid, it may experience an
esterification reaction in which lactic acid reacts with the hydroxyl groups of glucose and
fructose to form ester compounds (other organic compounds) and water. This is supported
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by the opinion of Syaifudin et al. (2015) (16) who stated that the esterification reaction
between active free hydroxyl groups and lactic acid will produce water molecules.
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Figure 2. Kefir pH value using honey concentration. Note : Different
superscripta,b show very significant differences (P<0.01).
3.3. Kefir viscosity using honey concentration
The average viscosity of kefir when using different honey concentrations shows an
increase in the viscosity value by more than 5%. In general, the kefir viscosity range in this
study was between 0.95 to 2.28 cp.
The results of the analysis of variance (Figure 3) showed that kefir with the use of
different honey concentrations had a very significant effect (P<0.01) on the viscosity of kefir.
The results of Duncan's continued test showed that kefir with the addition of honey above
5% experienced a difference. This is presumably because the use of honey above 5% has the
ability to bind water more efficiently. Honey has a high carbohydrate content so it can bind
water. More water will be bound by carbohydrates and the viscosity increases. This is also
supported Lau (2013) (17) which states that honey contains very high carbohydrates which
are water-binding in nature. This was further supported by Bastanta et al. (2017) (18) who
stated that the addition of honey in addition to being used as a sweetener can also be a
source of solids which increases the viscosity of a product.

Figure 3. Kefir viscosity using honey concentration. Note : Different
superscripta,b show very significant differences (P<0.01).
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3.4. Organoleptic quality (taste) of kefir using honey concentration
3.4.1. Sweetness of kefir
The sweetness of kefir increased as the concentration of honey was increased (Figure
4). Panelists' assessment of the sweetness of kefir with different addition of honey reached
a value ranging from 2.15 to3.75 (less sweet). Meanwhile, the panelists' assessment of kefir
without the addition of honey was 1.15 (not sweet). This shows that adding honey to kefir
processing makes the final kefir product sweet.
The analysis results of variance (Figure 4) showed that the use of different honey
concentrations had a significant effect (P<0.01) on the sweetness of kefir. Duncan’s
continuous test resulted showed that there were differences in the sweetness of each kefir
with added honey. The higher the addition of honey, sweeter the kefir becomes. This is
because the honey with carbohydrates in the product act as a sweetener, which is
consistent with view of Sapriyanti et al. (2014) (19) whostated that honey is a sweet liquid
and can be used as a sweetener in food products. As a sweetener, honey can improve the
acceptance of a food by covering the unpleasant taste. This is supported by the opinion of
Suranto (2004) (20), who stated that excess honey functions as a sweetener, natural
preservative, and contains various vitamins and minerals. Also, Bogdanov et al. (2004) (7)
stated that the taste of honey is determined by substances contained in honey, including
monosaccharides 75-80% (fructose 38.2% and glucose 31.3%), disaccharides (1.31% sucrose,
lactose 7.11%, and maltose 7.31%), and water (15-23%).
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Figure 4. Kefir sweet flavor by using honey concentration. Note : Different
superscripta,b,c,d show very significant differences (P<0,01). 1. Not sweet,
2. Less sweet, 3. Pretty weet, 4. Sweet, 5. Very sweet, 6. Extreme sweet.
3.4.2. Sour taste in kefir
The sourness of kefir decreased as concentration of honey increased (Figure 5).
Panelist’s assessment of the sourness of kefir with different types honey ranges from 2.78 to
4.02 (very sour-slightly sour), andwith no added honey was 1.54.1.54 (very acidic). This
shows that the addition of honey to kefir processing will reduce the sour taste of the final
kefir product.
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The results of the analysis of variance (Figure 5) showed that kefir with the use of different
concentrations of honey had a significant effect (P<0.01) on the sourness of kefir. The
results of Duncan's continued test showed that between each kefir with added honey
exhibited a difference in sourness. The higher the concentration of adding honey, the
sourness of kefir decreases. This is because adding honey to kefir can reduce the total lactic
acid that gives it a sour taste. Kefir lactic acid with the added honey will initiate the
esterification process Which leads to lactic acid binding to an active free hydroxyl group in
honey, namely glucose and fructose. As a result of the reaction, other organic acid
compounds (esters) and water are formed.
According to Winarno (2008) (13), the decrease in lactic acid content is due to the
formation of water at the end of the reaction, which leads to a decrease in acidity when
honey is added to different concentrations. He found that glucose and fructose have active
free hydroxyl groups. When this group encounters lactic acid, an esterification reaction
occurs, in which lactic acid reacts with the hydroxyl groups of glucose and fructose to
produce ester compounds (other organic compounds) and water. The presence or absence
of the reducing properties of sugar molecules is determined by the presence or absence of
active free hydroxyl (OH) (glucose and fructose). The active hydroxyl group in glucose is
usually at carbon 1, and the active hydroxyl group in fructose is usually at carbon 2.
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Figure 5. Sour taste of kefir by using honey concentration. Note : Different
superscripta,b,c,d show very significant differences (P<0,01). 1. Extreme
sour, 2. Very sour, 3. Sour, 4. Quite sour, 5. Low sour, 6. No Sour.
3.5. Organoleptic quality (favorite) of kefir
With the use of concentrated honey, the pannelists’ preference for concentrated
honey kefir increased (Figure 6). The panelists score for the preference of kefir with added
honey concentrations reported s value ranging from 2.14 to 3.51 (poor-good). At the same
time, kefir without honey was rated as 1.29 by panelists (dislike). This shows that adding
honey when processing kefir will increase the preference of panelists for the final product.
Analysis of variance (Figure 7) showed that kefir with the use of honey concentration
had a very significant effect (P<0.01) on the preference for kefir products. The results of
Duncan's continued test showed that between each kefir with the addition of honey there
was a difference in preference level. The higher the honey concentration, the higher the
13
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panelists' preference. This is due to the increased sweetness of the kefir product and the
decrease in sourness along with the increase in honey concentration. This is in accordance
with the study of Zuhairah et al. (2019) (21), which stated that honey functions as a natural
sweetener that is commonly consumed by humans as a substitute for sugar. As a sweetener,
honey can increase the acceptance of a food by covering the unpleasant taste. Apart from
that, honey also strengthens food because it balances the bitter, sour and salty taste.
Sarwono (2001) (22) stated that forest honey has a distinctive taste, which is sweet with a
delicious and fresh aroma. When heated, the aroma becomes stronger but the shape does
not change.
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Figure 6. Kefir preference by using honey concentration. Note : Different
superscripta,b,c,d show very significant differences (P<0.01). 1. Dislike, 2. Poor,
3. Fair, 4. Good, 5. Very good, 6. Excellent.

4. Conclusions
From the results of the research and discussion, it can be concluded that the
increasing use of honey in the kefir processing leads to an increase in the characteristics of
kefir like pH, sweetness, sourness and preference,but does not change the total lactic acid of
kefir. The optimal concentration of honey for kefir is 9%. It is recommended that with
further research, the functional properties of use honey to make kefir can be examined.
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