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Abstract

Background: Increased public awareness of the importance of healthy living is one of the things that
encourage increased consumption of goat milk because it contains antioxidants, more fatty acids,
proteins, and minerals when compared to cow's milk and is easily digested for those who are intolerant
to lactose, has a perishable nature so it needs to go through a heating process with pasteurization before
consumption. Objective: This study aims to measure the optimization of kelulut honey addition on the
organoleptic quality of pasteurized goat milk. Methods: Goat milk was heated, and when it reached
75°C, the product was constantly stirred and pasteurized for 15 seconds. Then, kelulut honey was added
according to the treatment. The research parameters in sensory testing used 36 semi-trained panelists.
Panelists assessed the characteristics of pasteurized goat milk drink products by adding different levels
of honey using the scale method (rating scale 1-5). This study used a completely randomized design
with five treatments (addition of 0%, 5%, 10%, 15%, and 20% honey levels) with three replications. If
the results obtained show a significant difference, the Duncan test is continued. Results: The values of
color, honey aroma, milk aroma, product viscosity, taste, and panelists' liking had a significant effect
(P<0.01) on pasteurized goat milk with the addition of different levels of honey. Conclusion: The
addition of honey improved the quality of organoleptic values of color, honey aroma, and viscosity of
the product. The aroma of milk, flavor, and liking decreased as the addition of honey level increased.
Based on the overall organoleptic assessment of panelists, pasteurized goat milk with the addition of
5%-10% honey level is a product that is accepted by the public.

Keywords: organoleptic quality; kelulut honey; pasteurization; honey addition; goat milk

INTRODUCTION

Increased public awareness of the importance of healthy living is one of the things
that drives the increase in goat milk consumption. Goat milk contains more fatty acids,
protein, minerals (Ca, Mg, Fe, Cu, Zn, Se), and vitamins (A, D3, B12), as well as higher
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antioxidant levels when compared to cow's milk (Chen et al., 2023; AlKaisy et al.,
2023). Goat's milk has a smaller amount of B12 than cow's milk but the difference
between goat's milk and cow's milk is in the composition of fat globules which is about
2.22 pm, with a range of 0.34 to 6.99 pm (Costa et al., 2021), specifically, about 35% of
these globules are smaller than 2 pm, while 50% are in the range of 2-5 pm but the ratio
of cow's milk globules is larger which is about 4.5 pm (Krismaningrum & Rahmadhia,
2023).

The smaller fat globules in goat milk allow the fat to be dispersed better and more
uniformly. This allows lipase enzymes to work more easily and quickly, which results
in greater digestibility of goat milk. In addition, goat milk does not contain beta-
lactoglobulin, which can cause various allergic reactions as well as indigestion
(Mutoz-Salinas et al., 2022). Therefore, the high content of small fat globules makes
goat milk easily digestible for those who are lactose intolerant (Facioni et al., 2020).
Milk is a product of animal origin that is perishable and susceptible to contamination.
Therefore, it is necessary to carry out a processing process before consumption to kill
pathogenic microorganisms, reduce destructive microorganisms, and extend the shelf
life of milk through the heating process with pasteurization (Rahman et al., 2022).

Milk pasteurization is a method of preserving milk by heating it at a specific
temperature below the boiling point of milk. In this way, the resulting processed
product retains the shape and flavor of fresh milk. The purpose of pasteurization is to
kill pathogenic and non-pathogenic bacteria, including spoilage and spoilage bacteria,
while improving the quality of the milk itself. The pasteurization process using
moderate heating can be effective in reducing the number of bacteria contained in milk
(Divayanti & Latif, 2021).

Common methods in the milk pasteurization process include LTLT (Low
Temperature Long Time). This method involves heating the milk at 63°C - 65°C and
maintaining it for 30 minutes. HTST (High Temperature Short Time). This method
involves heating milk at a high temperature of 73°C - 75°C or above, but only for a
short period, about 15-16 seconds. Both methods effectively maintain milk quality and
extend its shelf life (Darmawan et al.,, 2019). To increase the acceptance of dairy
products, various studies have added sweeteners that can improve organoleptic
quality, such as sucrose (Taufik and Fatma, 2020) in fermented whey; matoa (Triana et
al., 2023) in pasteurized milk; honey (Anwar et al., 2021) in kefir; and randu flower
type honey (Hardiansyah et al., 2022) in goat milk kefir.

Kelulut honey, also known as trigona (Heterotrigona itama), is one of the non-
timber forest products found in South Kalimantan and is in great demand by the local
community. Studies have shown that honey produced by stingless bees has higher
antioxidant activity than honey from stinging bees of the Apis sp. species (Avila et al.,
2018, Nweze et al, 2017). This gives kelulut honey hepatoprotective and
cardioprotective effects (Rao et al.,, 2016). In addition, trigona bee honey is also
reported to contain high levels of antioxidants thanks to its high total phenolic content
(Hakim et al., 2019). The antioxidant activity in kelulut honey was 42.673 + 1.028%,
which was analyzed using the hydroxyl radical capture, ferric iron chelating, and
hydrogen peroxide capture activities (Satriadi et al., 2023).

Kelulut honey has a unique flavor that is dominated by a distinctive sourness; in
addition, its liquid (watery) texture contributes to its acidity (Karnia et al., 2019). Public
acceptance determines the quality of the product produced. Therefore, an in-depth
study is needed regarding the acceptance of pasteurized goat milk products with the
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addition of different levels of honey with an organoleptic test approach involving
panelists to determine the organoleptic quality of the product.

MATERIALS AND METHODS

Research Materials

The main ingredients used in this study were fresh goat milk and kelulut honey.
The 5 L of goat milk used was obtained from a goat milk seller in Jalan Merdeka,
Lempake, North Samarinda. Kelulut honey was obtained from a farmer in Bangun
Rejo Village. The tools used are a pasteurization pan, thermometer, pH meter, and
sterile container for pasteurized milk.

Preparation of Pasteurized Goat Milk

Goat milk was heated, and when it reached 75°C, the product was constantly
stirred and pasteurized for 15 seconds. Then, kelulut honey was added according to
the treatment. The pasteurized product was then tested (Patela et al., 2020; Witawan
et al., 2021).

Organoleptic Testing

Sensory testing used 36 semi-trained panelists. Panelists assessed the
characteristics of pasteurized goat milk beverage products adding different levels of
honey with the scale method (rating scale 1-5), namely: Color (1=white - 5=very
brown); Milk aroma (1=very unscented milk - 5=very scented milk); Honey aroma
(1=very unscented honey - 5=very scented honey); viscosity (1=very unthick - 5=very
thick); taste (1=very sour - 5=very sweet); and liking (1=low favorability - 5=high
tavorability) (Taufik and Maruddin, 2020).

Design

This study used an experimental design consisting of 5 treatments and 4 replicates,
namely: PO = Pasteurized goat milk + 0% Kelulut Honey (Control); P1 = Pasteurized
goat milk + 5% Kelulut Honey; P2 = Pasteurized goat milk + 10% Kelulut Honey; P3 =
Pasteurized goat milk + 15% Kelulut Honey; and P4 = Pasteurized goat milk + 20%
Kelulut Honey (Hardiansyah and Kusuma, 2022; Rahman et al., 2023).

Data Analysis

This study used a completely randomized design with five treatments and 3
replications. If the results obtained show a significant difference, it is continued with
the Duncan test (Harsojuwono et al., 2020). The data obtained were processed using
SPSS IBM 22 software.

RESULTS AND DISCUSSION

Organoleptic quality can be reviewed from sensory evaluation, which consists of
a series of techniques for accurate measurement of human responses to food and
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minimizing the effects of distortion or bias that may arise from brand identity and
other information influences on consumer perceptions (Gunawan et al., 2024).

Color of Pasteurized Goat Milk added with Honey Levels

Panelists' assessment of the color of pasteurized goat milk added with different
levels of honey is presented in Figure 1.
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Figure. 1. Color of Pasteurized Milk adding Different Honey Levels

The results showed that pasteurized goat's milk with different levels of honey had
a very significant effect (P<0.01) on the panelists' assessment of the color indicator. The
average organoleptic assessment of panelists on pasteurized goat milk color indicators
ranged from 1.37-2.8 (White-bright brown). The results of Duncan's Further Test
showed that the panelists' assessment of the color value of pasteurized goat milk
increased as the level of honey given increased. The color of honey detected by the
panelists was due to the high content of nectar and polyphenols in honey, in addition,
various components of color substances make up honey, including xanthophyll and
carotene in honey, causing the honey to be yellowish brown, brown or concentrated.
This is by Piotraszewska-Pajak & Gliszczynska-Swigto, (2015) stating that the type of
nectar influences the color of honey and is closely related to the content of compounds
in the feed plant. In addition, honey color is also related to the content of minerals,
pollen, and phenolic components, as well as the characteristics of the nectar source
flower. Honey-forming dyes include xanthophylls and carotenes. In addition, several
other factors affect the color of honey, such as the source of the nectar, the age of the
honey, and the way it is stored.

According to Jaya et al. (2017), honey contains polyphenols that give it a brownish
color. The higher the amount of these compounds, the more intense the color of the
honey. Honey also contains Maillard substances and peptides that affect the color of
milk; therefore, adding honey in large quantities will increase the color value of the
milk produced. This is as research by Razak et al. (2021) explained that the addition of
honey to milk contains fructose, glucose, and sucrose, which are easily soluble in water
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during pasteurization. Honey contains Maillard and peptides, which are honey dyes
that can affect milk's color. Also explained by Triwanto et al. (2021), honey has thick
characteristics and is yellow to brownish according to the source of nectar taken by
bees.

Milk Aroma and Honey Aroma of Pasteurized Goat Milk added with Honey Levels
Panelists' assessment of the milk aroma and honey aroma of pasteurized goat
milk with different honey levels is presented in Figure 2.
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Figure 2. Milk aroma and Honey aroma of Pasteurized Goat Milk with Different
Honey Level Additions

Analysis of variance showed that pasteurized goat milk with the addition of
different levels of honey had a very significant effect (P<0.01) on panelists' assessment
of the indicators of milk aroma and honey aroma of pasteurized goat milk. The average
organoleptic assessment of pasteurized goat milk aroma indicators was 1.7-3.33
(moderately milky-scented); honey aroma ranged from 1-2.4 (No honey aroma-
slightly honey aroma). Duncan's Further Test results showed that panelists'
assessment of milk aroma decreased as the honey level increased, but the product's
aroma was more dominated by milk aroma, while honey aroma increased as the honey
level increased.

The aroma of milk in the resulting product is more dominant than the aroma of
honey because the composition of the ingredients (milk) used is higher than that of
other ingredients. The honey used only ranges from 0%-20% the rest is goat milk
ranging from (80%-100%). Milk contains high levels of lactose and chloride that affect
panelists' assessment of milk aroma. This is by the opinion of Triana et al. (2023) in
their research on the sensory characteristics of pasteurized milk with the addition of
natural additives of matoa leaf extract suggested that the aroma of milk in pasteurized
milk is caused by milk containing lactose and chloride. This is also supported by
Kuspradini (2016) in her research, explaining that aroma-determining compounds
(coumarins) in the use of matoa leaf extract do not change the aroma of milk because
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the content of lactose and chloride in milk is more dominant than aroma-forming
compounds in matoa leaf extract.

The aroma of honey can be detected by panelists even though the aroma of milk
dominates because honey has its distinctive aroma. Panelists' assessment of the value
of honey aroma is highest in 20% addition, this is because the amount added is more
than the other treatments, so the aroma of honey is more pronounced. This is in
accordance with the opinion of Kusumastuti (2022) that aromatic substances in honey
vary greatly, honey has a distinctive aroma obtained from the content of volatile
organic substances.

The viscosity of Pasteurized Goat Milk added with Honey Levels

Panelists' assessment of the viscosity of pasteurized goat milk added with kelulut
honey at different percentages is presented in Figure 3.
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Figure 3. Pasteurized Goat Milk viscosity with Different Honey Level Additions

The results showed that pasteurized goat milk with different levels of honey had
a very significant effect (’<0.01) on panelists' assessment of the product viscosity value
indicator. The average organoleptic assessment of panelists on the indicator of
pasteurized goat milk viscosity ranged from 1-1.9 (Not viscous-slightly viscous). The
results of Duncan's Further Test showed that the panelists' assessment of the color
value of goat milk for the addition of 0%-5% was not significantly different but
different for all other treatments. Changes in viscosity value based on panelist
assessment increased after adding honey above 10%. Although the viscosity value
increased, the panelists' assessment of the viscosity of pasteurized goat milk was
highest with the addition of 20% honey (1.9), indicating that the resulting product was
not very thick (more towards a watery product). This is because the honey added is
kelulut honey, which basically has a watery natural texture. This type of honey has a
high water content. This is in accordance with the opinion of Karnia et al. (2019) in
their research on the effect of the shelf life of kelulut honey (trigona sp) on reducing
sugar content and acidity showed that kelulut honey itself has a watery texture which
indicates that the water content in honey is relatively high.
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The more volume of honey added, the panelists' assessment of the viscosity of
pasteurized goat milk products will increase, this is because the more volume added,
the total solids in a food ingredient will increase. This is as research by Anwar et al.
(2021) stated in their research on the addition of honey to kefir products, stated that
honey contains high carbohydrates, especially glucose and fructose, which have
hygroscopic properties so that they can absorb and bind more water, increasing the
viscosity of kefir. This study is also supported by previous research which states that
honey not only functions as a natural sweetener but also as a source of solids that can
increase the viscosity of a product.

The Taste of Pasteurized Goat Milk Adding Honey Levels

Panelists' assessment of the taste of pasteurized goat milk added with kelulut
honey at different percentages is presented in Figure 4.
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Figure 4. Viscosity of Pasteurized Goat Milk with Addition of Different Honey Levels

The results showed that pasteurized goat's milk with different levels of honey had
a very significant effect (P<0.01) on panelists' assessment of product taste value
indicators. The average organoleptic assessment of panelists on the taste indicators of
pasteurized goat milk ranged from 2.13-3.6 (slightly sweet-sweet enough sour). The
results of Duncan's Further Test showed that the panelists' assessment of the taste
value of pasteurized goat milk decreased as the level of honey given increased; the
taste of pasteurized milk produced was pasteurized milk with a dominant sour taste
and slightly sweet. Panelists are thought to be able to detect a sour taste in pasteurized
goat milk due to the sweetener used, kelulut honey which has natural characteristics
in the form of a moderately sour taste and watery texture. Budiman & Mulyadi (2019),
in their research, explained that the acidity of kelulut honey by titration testing is quite
high, reaching 3.05 to 4.55. Of course, this will affect the taste of the product itself. This
is by the opinion of Karnia et al. (2019), who explained that kelulut honey has a
distinctive flavor with prominent acidic nuances. The liquid texture of this honey also
affects its acidity. The liquidity of kelulut honey indicates a high water content, which
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allows the fermentation process to take place more easily and contributes to the level
of acidity present in the honey.

The results of the panelists' assessment of pasteurized goat milk products were
dominated by a slightly sweet and sour taste. The decrease in taste value from sweet
to slightly sweet-sour taste is thought to be due to the more honey added; the water
content will increase due to the OH - group, which is a reactive sugar-saturated
solution and triggers the creation of acidic conditions in honey. This is the opinion of
Savitri et al. (2017) in their research, explained that honey has hygroscopic properties
that facilitate the absorption of water. Hence, its water content tends to increase. In
addition, honey is also a saturated solution of sugar containing free OH- reactive
groups. Under conditions of high moisture content, honey is susceptible to
fermentation, which can lead to an acidic atmosphere.

Panelists' Favorite of Pasteurized Goat Milk added with Levels of Honey

Panelists' assessment of pasteurized goat milk products added with kelulut honey
at different percentages is presented in Figure 5.
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Figure 5. Panelists' favorite of Pasteurized Goat Milk with Different Honey Level
Additions

The results showed that pasteurized goat's milk with the addition of different
levels of honey had a very significant effect (P<0.01) on the panelists' assessment of the
overall panelist's favorite value indicators of the product. The average favorability
score of panelists ranged from 1.43-2.8 (low favorability - moderate favorability). The
results of Duncan's Further Test showed that the panelists' favorite value of
pasteurized goat milk increased at the addition of 5% honey level and decreased the
favorite value above 10% honey. This is because the addition of honey above 10%
creates acidic conditions in milk, which decreases public interest. This is as research
by Lestraningsih et al. (2022) explained that several factors make children dislike
kelulut honey. One of them is the taste of kelulut honey, which has unique
characteristics, in the form of a combination of sweetness and sourness. This
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combination of flavors can reduce public interest, especially in children, in the
acceptance of kelulut honey.

Generally, honey is added to increase panelist acceptance in addition to its
function as a sweetener. It is also used as an alternative for health improvement
because of the components in it that contain bioactive compounds such as high
antioxidant content. Still, in this case, the subjective assessment comes from the
panelist's assessment. Zuhairiah et al. (2019) explained that honey functions as a
natural sweetener commonly consumed by humans as a substitute for sugar, which is
closely related to the acceptance of a food by covering up bad flavors. Honey
strengthens the product because it can balance bitter, sour, and salty tastes and is
claimed to have content of other nutrients that are useful for health, so that it
becomes the ingredient of favorite food for many people (Anwar et al., 2022).

CONCLUSIONS

Based on the research conducted, it can be concluded that adding honey has an
effect on improving the quality of organoleptic values on the value of color, honey
aroma, and product viscosity. The aroma of milk, flavor, and liking decreased as the
addition of honey level increased. Based on the overall assessment of panelists,
pasteurized goat milk with the addition of 5%-10% honey level is a product accepted
by the public.
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