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Abstract. Rizal S, Suharyono AS, Astuti S, Dewanti AS, Nugroho YB. 2024. The effect of kweni mango and randu honey addition on the
characteristics of synbiotic etawa goat milk. Biodiversitas 25: 1580-1587. The addition of kweni mango and randu honey as ingredients
for producing synbiotic etawa goat milk is widely known to have a significant effect on the characteristics of the product. Therefore, this
study aimed to identify the best formulation of kweni mango and randu honey in producing synbiotic etawa goat milk. The experiment
was conducted using a completely randomized block design with 4 replications. A single factor with six levels of formulations of kweni
mango extract and randu honey was used in producing synbiotic etawa goat milk. These formulations included F1 (0%:25%), F2
(5%:20%), F3 (10%:15%), F4 (15%:10%), F5 (20%:5%), and F6 (25%:0%). Subsequently, the microbiological, chemical, and sensory
properties, as well as antimicrobial activity of the product were evaluated. The data obtained were statistically analyzed using ANOVA
and the Least Significant Difference (LSD) test at a 5% significance level. The results showed that formulation F4 containing 15%
kweni mango extract and 10% randu honey produced the best synbiotic Etawa goat milk. In addition, F4 formulation showed higher
antibacterial activity against Staphylococcus aureus than Escherichia coli. The optimal beverage met the standards for lactic

fermentation products from a chemical perspective and was favored by the panelists.
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INTRODUCTION

The advancement of food science and technology is a
significant contributor to the increased awareness of
healthy lifestyles in society. This increased awareness is
characterized by individuals becoming more health-
conscious and opting for food that provides beneficial
effects to the body, leading to the development of
functional foods. In addition, a category of functional food
gaining popularity is synbiotic beverages containing both
probiotics and prebiotics. The balance of microorganisms
in the digestive tract has a significant impact on health. An
increase in the number of pathogenic bacteria in the
intestines disturbs its balance, making the human body less
resistant to intestinal infections (Rizal et al. 2020).
According to Oelschlaeger (2010), consuming beverages
containing probiotics is known to suppress the growth of
pathogenic bacteria. These beverages primarily affect the
development of microbiota inhabiting organisms by
ensuring the proper balance between pathogens and
bacteria necessary for normal organism function.

Synbiotics refers to the combination of probiotics and
prebiotics, which provide various benefits to the host.
These include increasing survival and providing food
supplements for the survival of microbes in the digestive
tract (Scavuzzi et al. 2014; Biplab and Narayan 2014;
Thilagavathi 2020; Markowiak and Slizewska 2017).
Several studies have also shown that synbiotics contain live
and active probiotic bacteria, such as Lactic Acid Bacteria

(LAB), which remain viable and active upon reaching the
digestive tract. In addition, it also comprises prebiotics that
are not digested in the upper digestive system but serve as
substrates for probiotics (Boeni and Pourahmad 2012).
Probiotic bacteria are known to play various essential roles,
including improving intestinal health the immune system,
as well as protecting the host from pathogenic infections
(Chandra et al. 2022; Lokapirnasari et al. 2019). Recent
reports showed that synbiotics improved the gut microbial
environment and activated immune function (Biplab and
Narayan 2014).

According to several reports, a popular synbiotic
beverage in Indonesia is often made from milk of etawa
goat with the addition of kepok banana peel extract and
white ginger extract (Rizal et al. 2023). Rizal et al. (2023)
combined kepok banana as a prebiotic with kweni mango,
which had a strong aroma to cover the less favorable
typical smell of goat. Ratya et al. (2017) have developed
goat's milk as a substrate in the production of functional
beverages because of its advantages, including high
digestibility, nutritional composition that is important for
health, and low allergenicity.

In this study, a synbiotic drink based on etawa goat
milk was produced by adding randu honey as a prebiotic
component and Lactobacillus casei as a probiotic
component. Previous studies have reported the presence of
several prebiotic components in randu honey, including
14.76% Fructo-Oligosaccharides (FOS) and 6.60% inulin.
Randu honey also contains sugar, which can act as an
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energy source for LAB growth (Triwanto et al. 2021). In
addition, the use of randu honey as a component in making
synbiotic drink can be attributed to the presence of
antimicrobial compounds, such as organic acids, essential
oils, flavonoids, low pH, and hydrogen peroxide content
(Abubakar et al. 2012).

Despite its potential, the drawback in the use of etawa
goat milk as a synbiotic beverage is the presence of a
distinctive "goaty" odor. However, the distinctive aroma
can be reduced through the fermentation process and the
addition of fruits with fresh aromas, such as mango, star
fruit (blimbing), lime, and ginger (Yelnetty et al. 2014). A
fruit that can be used to eliminate this "goaty" odor is
kweni mango due to its beneficial constituents. These
include volatile components, such as ethyl butanoate, a-
pinene, camphene, myrcene, butyl butanoate, limonene,
terpinolene, and linalool, forming a strong kweni aroma
(Mustofa et al. 2022). Kweni mango has also been reported
to contain compounds, such as flavonoids, tannins,
saponins, mangiferin, terpenoids, and alkaloids, which are
believed to inhibit bacterial growth (Afifa et al. 2014).

Although several studies have explored the
development of etawa goat milk using various ingredients,
there are limited studies on the use of randu honey and
kweni mango. Therefore, this study aimed to determine the
effect of adding randu honey and kweni mango on the
sensory characteristics, growth of LAB, and antibacterial
activity of synbiotic etawa goat milk. The results are
expected to provide information on the formulation of
ingredients with the best synbiotic characteristics of etawa
goat milk according to SNI 7552:2018.

MATERIALS AND METHODS

Materials

The ingredients used in present study included etawa
goat milk, fully ripe kweni mango, randu honey, mineral
water, skim milk, pure cultures of L. casei, S. aureus, and
E. coli obtained from Inter-University Center for Food and
Nutrition, Universitas Gadjah Mada, Yogyakarta,
Indonesia. MRSA, MRSB, distilled water (aquadest),
CaCO;, NaOH 0.1 N, phenolphthalein indicator, NaCl,
70% alcohol, sucrose, buffer solution pH 7.0, CuS04.5
H,0, boric acid, hexane, K;SOs, and Mueller Hinton Agar
(MHA) medium.

Methods

The study was conducted using a Completely
Randomized Block Design (CRBD) with a single factor
comprising 6 levels and 4 replications. In addition, the
single factor used as treatment was the formulation of
kweni mango and randu honey, consisting of F1 (0%:25%),
F2 (5%:20%), F3 (10%:15%), F4 (15%:10%), F5
(20%:5%), and F6 (25%:0%). Various characteristics of
synbiotic Etawa goat milk were carefully assessed,
covering microbiological aspects (LAB count), chemical
attributes (pH, total lactic acid, and proximate analysis),
sensory properties (evaluated through hedonic tests for
taste, aroma, color, and overall acceptance), and
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antimicrobial activity against S. aureus and E. coli.

For determining the optimal treatment, a weighting
method as outlined by De Garmo (1984) was used.
Subsequently,  proximate analysis was performed
exclusively on the product identified as the best treatment.
This meticulous approach ensured a robust statistical
evaluation and allowed for the identification of the most
effective treatment based on the specified criteria.

Preparation of kweni mango juice

The first stage of producing kweni mango juice was the
preparation of 300 g of kweni mango with perfect ripeness.
The fruits were washed with clean water and the skin was
peeled, followed by separation of the flesh from the seeds
and cutting into small pieces. The fruit flesh was then
blended by adding water at a ratio of 3:1 (water: kweni
mango) at a speed of 16,000 rpm for 45 seconds.
Subsequently, the pulp obtained was filtered using a filter
cloth until the juice and pulp were separated. Kweni mango
juice was then pasteurized at 70°C for 15 minutes.

Preparation of working culture

The first step in preparing the starter culture was to
obtain a pure culture of L. casei, with a volume of 1 oz.
The pure culture was transferred to a tube containing
sterilized liguid MRS Broth medium. Furthermore, the
mixture was incubated at a temperature of 37°C for 48
hours, and a total of 4% (v/v) of L. casei culture was
inoculated into 10 mL of sterilized 5% (w/v) skim milk.
The mixture of pure culture and skim milk was mixed and
then incubated at a temperature of 37°C for 48 hours. The
culture obtained was referred to as the starter culture in this
study. A total of 4% (v/v) of the starter culture was
inoculated into 50 mL of sterilized kweni mango juice with
the addition of 5% (w/V) sterilized skim milk, followed by
incubation at a temperature of 37°C for 24 hours. The
culture obtained was referred to as the intermediate culture.
A total of 4% (v/v) of the intermediate culture was
inoculated into 50 mL of sterilized kweni mango juice with
the addition of 5% (wi/V) sterilized skim milk and 3% (w/v)
sterilized sucrose. The mixture was then incubated at a
temperature of 37°C for 48 hours using an incubator. The
culture obtained was referred to as the working culture. The
process of providing a working culture began with making
an intermediate culture using a mixed medium, containing
kweni mango and randu honey. The aim was to facilitate
the adaptation of the microbial inoculum before inoculating
it into the actual substrate.

Production of synbiotic etawa goat milk

To prepare synbiotic etawa goat milk with the addition
of kweni mango and randu honey, the process began with
the preparation of 345 mL of etawa goat milk for
pasteurization. The pasteurization process was carried out
with the addition of 2% (w/v) skim milk and a combination
of kweni mango juice and randu honey formulations in the
ratio F1 (0%: 25%), F2 (5%: 20%), F3 (10 %: 15%), F4
(15%: 10%), F5 (20%: 5%), and F6 (25%: 0%) (v/v total)
of 500 mL volume. Subsequently, the mixture was
homogenized with a stir bar, and a total of 4% (v/v)
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working culture of L. casei from 500 mL total volume was
added. The mixture of ingredients was then incubated at
37°C for 48 hours.

Enumeration of total LAB

Enumeration of total LAB was conducted using the
Total Plate Count method (Rahayu and Nurwitri 2012). A
total of 1 mL of sample was placed into a test tube
containing 9 mL of sterile physiological saline solution.
The samples and physiological solutions were then
homogenized using a vortex mixer, with a 10 dilution.
Subsequently, 1 mL of the 10 dilution solution was taken
and placed into a test tube containing 9 mL of physiological
salt solution to obtain the 102 dilution. The dilution was
then repeated until a level of 10 was reached. A total of 1
mL of sample was taken from each dilution 10, 107, and
108 and placed into 3 different sterile petri dishes using a
micropipette. In the cup, 15 mL of sterile MRS media was
added and homogenized. The samples were then incubated
at 37°C for 48 hours until colonies were formed and then
counted.

Evaluation of total lactic acid
The total lactic acid of synbiotic etawa goat milk was
analyzed using the titration method (AOAC 2019).

Acidity level (pH)
The pH of synbiotic drink was measured using a pH
meter (AOAC 2019).

Sensory evaluation

Sensory evaluation was performed using the hedonic
method with 30 untrained panelists. The sensory parameters
included aroma, taste, color, and overall acceptance, with
the rating scale comprising 1 = very dislike, 2 = dislike, 3 =
somewhat like, 4 = like, and 5 = very like.

Antibacterial activity testing

Staphylococcus aureus and E. coli were selected for
bacterial test, representing gram-positive and gram-
negative bacterial populations commonly found in etawa
goat milk. Testing of antibacterial activity of synbiotic
etawa goat milk was carried out using the paper disc
diffusion method. The bacterial test suspension was
prepared by taking pure cultures of S. aureus and E. coli,
each cultured on agar media in amounts of 2 oz. The
cultures were then dissolved in 0.85% sterile NaCl solution
aseptically and homogenized with a vortex. Subsequently,
the turbidity level of the bacterial test suspension was
measured through comparison with McFarland 0.5
standards. McFarland 0.5 was commonly used as a
reference for comparing the turbidity of liquid media with a
density equivalent to 1 x 108 CFU/mL. A total of 1 mL of
bacterial suspension was inoculated into a sterile petri dish,
followed by the addition of 15 mL of Mueller Hinton Agar
(MHA). The petri dish was shaken to ensure that the MHA
media and bacterial suspension were homogenized, and
then media was allowed to solidify. Filter paper discs (6
mm in diameter) that were dipped in each sample
concentration were then placed on MHA agar surfaces
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mixed with bacterial suspension and then incubated at 37°C
for 24 hours. After the incubation process was complete,
the diameter of the inhibition zone formed around the filter
paper disc was measured using a caliper. The enumeration
of the inhibition zone followed the procedure used by Rizal
et al. (2019), where measurement was performed based on
the diameter (d, mm) of inhibition, which formed as a clear
area around the paper disc.

Determination of the optimal formulation

Determination of the best formulation of kweni mango
juice and randu honey in the production of synbiotic Etawa
goat milk was based on the treatment that produced the best
values for most parameters observed, including total LAB,
total lactic acid, degree of acidity (pH), sensory properties
(taste, aroma, color, and overall acceptability), and
antibacterial activity against S. aureus and E. coli.

Analysis of nutritional components

The nutritional components of synbiotic etawa goat
milk were tested using proximate analysis, which included
protein, fat, ash, and carbohydrate content (AOAC 2019).
The proximate analysis was carried out on synbiotic etawa
goat milk, which was made with the best formulation.

Data analysis

All the collected data were subjected to Bartlett's test to
evaluate the homogeneity of variances, and Tukey's test
was used for pairwise comparisons. In addition, the
statistical analysis comprised the use of Analysis of
Variance (ANOVA). To identify the differences among
treatments, the Least Significant Difference (LSD) test was
performed at a 5% significance level.

RESULTS AND DISCUSSION

Effect of kweni mango and randu honey addition on
characteristics of synbiotic etawa goat milk

Based on the analysis of variance results, addition of
kweni mango and randu honey influenced all the
characteristics of synbiotic etawa goat milk tested in this
study. The results showed that the addition of mango kweni
juice and randu honey significantly influenced the amount
of LAB, total lactic acid, and pH value, as shown in Table
1.

Total LAB of synbiotic etawa goat milk

Total LAB values in synbiotic etawa goat milk with the
addition of mango kweni juice and randu honey ranged
from 8.61 log CFU/mL to 9.00 log CFU/mL (Table 1) or
equivalent to 4.02 x 108 CFU/mL to 1.00 x 10° CFU/mL.
All treatments produced synbiotic milk that met the quality
requirements (1.00 x 10® CFU/mL) for total LAB based on
SNI 7552:2018. The post hoc test (LSD 5%) for total LAB
in synbiotic etawa goat milk with the addition of mango
kweni juice and randu honey showed that treatment F4 was
significantly different from other treatments.

Based on Table 1, F4 was the best formulation of kweni
mango juice and randu honey, which produced the highest
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total LAB compared to other formulations. The
composition of these 2 ingredients was thought to be able
to provide balanced nutrition between the sugar content as
an energy source for LAB growth and kweni mango, which
had antimicrobial compounds. According to Triwanto et al.
(2021), kapok honey contained FOS (%), which could
provide an energy source for LAB growth. Harun et al.
(2013) stated that LAB could grow more under optimum
conditions with sufficient energy sources, while a decrease
was likely to occur when the growth medium contained
excess energy sources. Excessive energy sources typically
reduced the optimization of multiplication and growth of
LAB cells due to the formation of hypertonic
environmental conditions.

During the fermentation process, LAB often went
through the lag phase (adjustment phase) more quickly
because the working culture had adapted to the substrate
environment. This showed that total LAB value increased
with the addition of kweni mango juice and randu honey
formulations that met the nutritional needs. In addition,
LAB reached the logarithmic phase, characterized by the
formation of a minimum density of cells of around 1x107
CFU/mL. This caused an increase in the total LAB value
due to cell multiplication.

Total lactic acid of synbiotic etawa goat milk

Total lactic acid values in synbiotic etawa goat milk
with the addition of mango kweni juice and randu honey
ranged from 0.82 to 0.89% (Table 1). All treatments led to
synbiotic etawa goat milk that met the quality standards
(0.2-0.9%) for total lactic acid based on Indonesian
standards (SNI 7552:2018).

Further testing using the LSD at a 5% significance level
for the total lactic acid in synbiotic etawa goat milk with
the addition of mango kweni juice and randu honey showed
that treatment F4 was significantly different from others. In
addition, treatment F3 was not significantly different from
F5 but significantly different from others. The results also
showed that F2 was not significantly different from F5 and
F6 but significantly different from others. F1 was not
significantly different from F6 but significantly different
from others.

In this study the total lactic acid values in etawa goat
milk synbiotic with mango kweni juice and randu honey
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were consistent with the total LAB produced. Based on the
data in Table 1, the increase in total LAB value led to an
increase in the total lactic acid value produced. This was in
line with Pranayanti and Sutrisno (2015) that sufficient
nutrition from prebiotic ingredients could trigger the
growth of LAB, leading to an increase in LAB activity,
along with the increase in the total lactic acid value as a
product of fermentation. LAB broke down sucrose and
fructose found in randu honey and mango kweni juice into
simple sugar monomers using sucrase enzymes, forming
lactic acid (Rachman et al. 2018).

Acidity (pH) of synbiotic etawa goat milk

The pH values of synbiotic etawa goat milk with the
addition of mango kweni juice and randu honey ranged
from 3.71 to 3.91 (Table 1). The optimal pH range for the
growth of LAB in fermented beverages was approximately
3-6 (Rashawati et al. 2019). The further test (LSD 5%) for
acidity (pH) in synbiotic etawa goat milk with the addition
of mango kweni juice and randu honey showed that
treatment F4 was significantly different from others. In
addition, F5 produced synbiotic Etawa goat milk that was
not significantly different from F2 but significantly
different from others. The results also showed that F6 was
not significantly different from treatments F2 and F1 but
significantly different from others. Synbiotic etawa goat
milk obtained from PO was not significantly different from
F1 but significantly different from other treatments.

A strong relationship between total LAB, total lactic
acid, and pH in synbiotic etawa goat milk (Table 1). When
total LAB and total lactic acid increased, the pH of the
product with the addition of mango kweni juice and randu
honey tended to decrease. The results showed that the
proper formulation of mango kweni juice and randu honey
served as a substrate. LAB metabolized and produced
secondary metabolites, such as lactic acid, which could
lower the pH value of the product. This was consistent with
a study by Martharini and Indratiningsih (2017), where the
increasing lactic acid content reduced the pH of fermented
goat milk-based beverages. Purnomo and Muslimin (2012)
also stated that the increasing content of lactic acid
decreased the pH of fermented beverages based on goat
milk.

Table 1. Results of 5% LSD on total LAB, total lactic acid, and pH value of synbiotic Etawa goat milk with the addition of mango

kweni juice and randu honey

Mango kweni and randu honey formulations Total LAB (Log CFU/mL) Total lactic acid (%0) pH value
F4 (15% mango kweni juice: 10% randu honey) 9.002 0.892 3.718
F3 (10% mango kweni juice: 15% randu honey) 8.85" 0.86° 3.74°
F5 (20% mango kweni juice: 5% randu honey) 8.82¢ 0.85b¢ 3.75¢
F2 (5% mango kweni juice: 20% randu honey) 8.77¢ 0.84« 3.79«
F6 (25% mango kweni juice: 0% randu honey) 8.66° 0.83¢ 3.81¢%
F1 (0% mango kweni juice: 25% randu honey) 8.61f 0.82¢ 3.91¢
LSD 5% 0.04 0.02 0.20

Note: Values given the same letter notation have no significantly different meaning in the 5% LSD test
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Randu honey contained Fructooligosaccharides (FOS)
and inulin as a source of prebiotics as well as sugar
(fructose, glucose, and sucrose), which could increase the
growth activity of LAB. LAB typically produced lactic
acid during the fermentation process. A high total BAL
value caused metabolic products in the form of lactic acid
to increase and reduce the pH of synbiotic etawa goat milk
drink. The acid accumulation could lower the pH and
inhibit the growth of pathogenic bacteria (Nurainy et al.
2017), leading to an increase in antibacterial activity of the
product.

Sensory properties of synbiotic etawa goat milk

The color scores in synbiotic Etawa goat milk with the
addition of mango kweni juice and randu honey ranged
from 3.33 to 4.15. The analysis of variance showed that the
formulation of mango kweni juice and randu honey
significantly influenced the color of the product. According
to the post hoc test (LSD 5%), color score of treatment F4
(15% kweni mango : 10% randu honey) was significantly
different from others (Table 2). The results showed that F4
had the highest color-liking score of 4.15 (like). In
addition, mango kweni contained carotenoid pigments that
ranged from yellow to orange, and randu honey comprised
carotenoid and flavonoid pigments, which were golden
yellow (Sumarlin et al. 2014), influencing the color of the
product (Putri et al. 2017).

The aroma scores in synbiotic etawa goat milk with the
addition of mango kweni juice and randu honey ranged
from 2.90 to 4.38. The analysis of variance showed that the
formulation of mango kweni juice and randu honey
significantly influenced the aroma of the product. Based on
the post hoc test (LSD 5%), F5 (20% kweni mango : 5%
randu honey) was significantly different from other
treatments. The results showed that F5 obtained the highest
(4.38) score for aroma liking (Table 2).

The addition of mango kweni juice and randu honey
with the right formulation masked the distinctive "prengus"
aroma in synbiotic Etawa goat milk. According to Mustofa
et al. (2022), mango kweni contained volatile components,
such as ethyl butanoate, camphene, a-pinene, butyl
butanoate, terpinolene, limonene, and linalool, which
contributed to the strong characteristic aroma of kweni.
Harjiyanti et al. (2013) also showed that it has volatile
compounds that underwent oxidation during fermentation,
enhancing its distinctive aroma. Randu honey contained
sucrose, which could suppress the number of unwanted
carbonyl compounds, allowing the volatile compounds
present in mango kweni to be released optimally.
According to Apandi et al. (2016), consumer assessment of
food products was influenced by their aroma. A distinct
aroma could be perceived by the sense of smell due to the
presence of volatile components.

The taste scores of synbiotic etawa goat milk with the
addition of mango kweni juice and randu honey ranged
from 2.00 to 4.01. The analysis of variance showed that the
formulation of mango kweni juice and randu honey
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significantly influenced the taste of the product. Based on
the LSD 5% tes, treatment F4 (15% kweni mango : 10%
randu honey,) was significantly different from other
treatments (Table 2). In addition, treatment F4 obtained the
highest (4.01) score for taste liking. According to Apandi et
al. (2016), taste is the sensation perceived by the taste buds
in response to the combination of compositions used in a
product.

The right formulation of kweni mango and randu honey
created a distinctive lactic fermentation sour taste in
synbiotic Etawa goat milk. The addition of randu honey
served as a prebiotic and a source of sugar that could be
used as an energy source for the growth of LAB, leading to
higher lactic acid production and the emergence of the
typical sour taste of lactic fermentation. In addition, the
results showed that treatment F6 (25% kweni mango: 0%
randu honey) had the lowest (2.00) score. According to
Harun et al. (2013), total LAB decreased when the growth
medium contained an excess of energy sources, causing a
decrease in lactic acid production, and synbiotic drinks
tended to be less acidic.

The overall acceptance scores for synbiotic etawa goat
milk with the addition of mango kweni juice and randu
honey ranged from 2.34 to 4.08. The analysis of variance
showed that the formulation of mango kweni and randu
honey significantly influenced the overall acceptance of
synbiotic etawa goat milk. Based on the post hoc test (LSD
5%) in Table 2, F4 was significantly different from other
treatments. F4 (15% kweni mango: 10% randu honey) had
the highest overall acceptance score of 4.08 (like). Factors
influencing the increase in overall acceptance scores by the
panelists for synbiotic Etawa goat milk were taste, color,
and aroma. The appearance of synbiotic milk products
from the Etawa goat is presented in Figure 1.

Table 2. Results of 5% LSD on the color of synbiotic etawa goat
milk with the addition of kweni mango and randu honey

Mango

kweni and Color Aroma Taste Overall

randu honey scores scores scores  acceptance

formulations
F4 4,152 4.19° 4,018 4,082
F5 3.86° 4,382 2.624 2.98¢
F6 3.67¢ 2.91¢ 2.00¢ 2.344
F3 3.57« 3.44¢ 3.3 3.33
F2 3.44% 3.20¢ 3.11bc 3.23°
F1 3.33¢ 3.08¢% 2.874 3.19°

LSD 5% 0.17 0.18 0.30 0.20

Note: Numbers followed by the same letter have no significantly
different meaning in the 5% LSD test; F1: 0% mango kweni juice:
25% randu honey, F2: 5% mango kweni juice: 20% randu honey,
F3: 10% mango kweni juice: 15% randu honey, F4: 15% mango
kweni juice: 10% randu honey, F5: 20% mango kweni juice: 5%
randu honey, F6: 25% mango kweni juice: 0% randu honey
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Figure 1. The appearance of synbiotic milk of Etawa goat milk
with the addition of various combinations of kweni mango and
randu honey (F1: 0%: 25%; F2: 5%: 20%; F3: 10%: 15%;
F4: 15%: 10%; F5: 20%: 5%; F6: 25%: 0%)

Antibacterial activity of synbiotic etawa goat milk

The analysis of variance showed that the inclusion of
mango kweni juice and randu honey had a significant
impact on antibacterial activity in synbiotic etawa goat
milk. The antibacterial activity was shown by the formation
of a clear zone. Results of the antibacterial activity test
showed that formulation of mango kweni juice and randu
honey formed clear zones ranging from 3.28 mm to 9.27
mm against S. aureus, while in E. coli, it ranged from 3.07
mm to 4.47 mm (Table 3). The post hoc test (LSD 5%)
results of antibacterial activity against S. aureus and E. coli
showed that treatment F4 was significantly different from
other treatments.

Antibacterial activity of synbiotic Etawa goat milk
against S. aureus produced larger clear zone diameters
compared to E. coli. The difference in the ability to inhibit
the growth of S. aureus and E. coli is caused by the
differences in cell wall structure (lipid content, peptidoglycan,
enzyme activity) in Gram-positive bacteria (S. aureus) and
Gram-negative bacteria (E. coli), leading to variations in
antibacterial activity against these bacteria (Eleazu et al.
2013)

S. aureus had a relatively simple cell wall structure,
facilitating the entry of antibacterial compounds into the
cell. Furthermore, it consisted of a thick peptidoglycan layer
(40% - 50%) and relatively little fat. Several studies have
shown that E. coli had a more complex cell wall structure,
consisting of several layers, including an outer membrane
protecting the peptidoglycan, an inner layer (phospholipid),
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and an outer layer (lipopolysaccharide). The difference in
cell wall structure between S. aureus and E. coli led to
varying activities in inhibiting bacterial growth. E. coli was
more difficult to penetrate compared to S. aureus
(Combarros-Fuertes et al. 2020).

In line with previous reports, randu honey contained
Fructo-Oligosaccharides (FOS) and inulin as prebiotic
sources, along with sugars (fructose, glucose, and sucrose)
that could enhance the growth activity of LAB. This
enhancement led to an increase in total LAB, which produced
lactic acid during the fermentation process. The elevated
values of total LAB contributed to an increase in the
metabolic product (lactic acid), thereby reducing the pH
value of the product. The accumulation of lactic acid, which
caused a decrease in pH, played an essential role in
inhibiting the growth of pathogenic bacteria, as suggested
by Nurainy et al. (2017). This mechanism led to an increase
in antibacterial activity of synbiotic Etawa goat milk.

The best formulation of kweni mango juice and randu
honey

Results showed a recapitulation of the assessment results
in determining the best treatment, which had the highest
value based on the parameters. In Table 4, the treatment with
the highest value was F4 (15% kweni mango juice: 10%
randu honey). Therefore, the best synbiotic fermented
etawa goat milk was obtained by adding 15% kweni mango
juice and 10% randu honey. This treatment produced a total
of 9.00 log CFU/mL LAB or the equivalent of 1 x 10°
CFU/mL, total lactic acid of 0.89%, acidity degree (pH) of
3.71, sensory properties using the hedonic method, a taste
score of 4.01 (like), aroma score of 4.19 (like), color score
of 4.15 (like), and overall acceptability score of 4.08 (like).
The results also showed that F4 had antibacterial activity
with a clear zone diameter of 9.27 mm for S. aureus
bacteria and 4.47 mm for E. coli bacteria.

Nutritional components of synbiotic Etawa goat milk

Proximate analysis was conducted on the best treatment
in line with SNI 7552:2018. Based on the proximate
analysis results presented in Table 5, the amount of ash,
protein, and fat content in the product met the requirements
outlined in SNI 7552:2018 for flavored fermented milk
beverages.

Table 3. Results of 5% LSD on antibacterial activity of synbiotic Etawa goat milk with the addition of mango kweni juice and randu

honey

Mango kweni and randu honey formulations

Clear zone diameter (mm)

S. aureus E. coli
F4 (15% mango kweni juice: 10% randu honey) 9.272 4.472
F3 (10% mango kweni juice: 15% randu honey) 6.38° 3.86°
F5 (20% mango kweni juice: 5% randu honey) 6.17¢ 3.69¢
F2 (5% mango kweni juice: 20% randu honey) 4.99¢ 3.64¢
F6 (25% mango kweni juice: 0% randu honey) 3.67¢ 3.13¢
F1 (0% mango kweni juice: 25% randu honey) 3.28f 3.07f
LSD 5% 0.05 0.03

Note: Values given the same letter notation have no significantly different meaning in the 5% LSD test
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Table 4. Determination of the best formulation of kweni mango juice and randu honey in the production of synbiotic Etawa goat milk

Formulation of kweni mango and randu honey

Observation parameters

F1 F2 F3 F4 F5 F6
Total LAB (Log CFU/mL) 8.61 8.77 8.85 9.00 8.82 8.66
Total lactic acid (%) 0.82 0.84 0.86 0.89 0.85 0.83
Acidity (pH) 3.91 3.79 3.74 3.71 3.75 3.81
Diameter of the inhibition zone in S. aureus (mm) 3.28 4.99 6.38 9.27 6.17 3.67
Diameter of the inhibition zone in E. coli (mm) 3.07 3.64 3.86 4.47 3.69 3.13
Taste scores 2.87 3.11 3.37 4.01 2.62 2.00
Aroma scores 3.08 3.20 3.44 4.19 4.38 291
Color scores 3.33 3.44 3.57 4.15 3.86 3.67
Overall acceptance 3.19 3.23 3.33 4.08 2.98 2.34

Note: F1: 0% mango kweni juice: 25% randu honey, F2: 5% mango kweni juice: 20% randu honey, F3: 10% mango kweni juice: 15%
randu honey, F4: 15% mango kweni juice: 10% randu honey, F5: 20% mango kweni juice: 5% randu honey, F6: 25% mango kweni

juice: 0% randu honey

Table 5. Proximate analysis of synbiotic Etawa goat milk with the
addition of kweni mango and randu honey

Indonesian Standard

Nutritional components  Value (SNI 7552:2018) for
fermented drink

Water content (%) 82.56 -

Ash content (%) 0.89 <1.00

Protein content (%) 1.72 >1.00

Fat content (%) 4.78 >0.6

Carbohydrate content (%) 10.05 -

The results of proximate analysis of synbiotic etawa
goat milk showed that the nutritional composition of the
product met the quality requirements for fermented drinks
based on SNI 7552:2018. The water content obtained was
82.56%, which was considered good despite not being
included in the requirements. The ash content in synbiotic
Etawa goat fermented milk with the addition of kweni
mango and randu honey was 0.89%. According to
Desnilasari and Lestari (2014), the ash content in
fermented products was influenced by the minerals from
raw materials, such as etawa goat milk and other additional
ingredients, including kweni mango, kapok honey, and
skim milk. Based on the results, the protein content and fat
content obtained were 1.72 and 4.78%, respectively, with
goat milk being a major contributor. In addition, the
carbohydrate content was 10.05%, and the product was
reported to contain glucose, fructose, and sucrose. The
carbohydrate content in synbiotic etawa goat milk was
largely contributed by the addition of randu honey.

Based on the Indonesian standard SNI 7552:2018 for
flavored fermented milk drinks, the best synbiotic Etawa
goat milk was obtained with F4 formulation (15% kweni
mango juice: 10% randu honey). Synbiotic Etawa goat
milk with this formulation was preferred by the panelists in
terms of taste, aroma, color, and overall acceptability. In
addition, it showed antibacterial activity against S. aureus
and E. coli, where the antibacterial activity against S.
aureus was higher than E. coli.
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