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compounds; however, its utilization remains limited. The development of mellorine as a
low-fat imitation ice cream represents an alternative approach to diversify local fruit-
based products. This study aimed to determine the effect of adding virgin coconut oil
(VCO) and inulin on the physicochemical and organoleptic properties of prebiotic
darsono guava mellorine, as well as to identify the best treatment that produces optimal
characteristics and is preferred by consumers. The study was conducted using variations
in the addition of VCO and inulin. The observed parameters included physicochemical
properties, namely protein content, fat content, total sugar, dietary fiber, viscosity,
overrun, total soluble solids, and melting time, as well as organoleptic properties
including color, aroma, taste, and texture. Data were analyzed using analysis of variance
(ANOVA), followed by post hoc tests and decision analysis to determine the best
treatment. The best treatment was obtained with the addition of 14% VCO and 4% inulin,
resulting in mellorine with fat content 0f 7.23%, dietary fiber of 5.05%, total soluble solids
0f 30.25%, overrun of 50.33%, viscosity of 1621 mPa's, and melting time of 31 minutes.
The product also exhibited antioxidant activity of 60.70%, vitamin C content of 14.09 mg,
protein content of 2.95%, and total sugar of 22.51%. Organoleptic evaluation showed
scores of 3.56 (slightly liked) for taste, 3.48 (slightly liked) for aroma, 3.96 (liked) for
color, and 3.52 (slightly liked) for texture. Overall, the selected treatment produced
mellorine with good physicochemical characteristics and a relatively high level of
consumer acceptance, indicating its potential to be developed as a functional food product
based on local fruit.

Contribution to Sustainable Development Goals (SDGs):
SDG 2: Zero Hunger

SDG 3: Good Health and Well-being

SDG 12: Responsible Consumption and Production

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

Published under licence by SAFE-Network



R.W. PRAMESTI/ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT. VOL 10 (2026), No.2

1. INTRODUCTION

1.1.  Research Background

Recently, there has been an increasing trend among consumers to
prefer foods with high nutritional value to support health and
promote a healthier lifestyle. Indonesia has great potential in the
development of local foods as sources of nutritious products. One
local fruit that has not been optimally utilized is Malay apple or
darsono guava (Syzygium malaccense).

According to Ref. [1], Darsono guava contains various
beneficial compounds for the human body, indicating the need for
further development to enhance its utilization and consumer
acceptance. This fruit contains 1.30 g of fiber, 1.04 g of protein,
5.05 g of total carbohydrates, 0.19 g of lipids, and 171.14 mg of
ascorbic acid. In addition, it is rich in bioactive compounds such
as flavonoids (2.86 mg), polyphenols (14.81 mg), anthocyanins
(12.90 mg), and carotenoids (0.015 mg) [2]. With these
components, the fruit has strong potential to be developed into
various value-added food products.

One food product with high market demand is ice cream. Ice
cream is a frozen dairy-based product widely favored by people
of all ages and has experienced rapid market growth, increasing
by up to 20% annually [3]. Darsono guava can be used as a raw
material in ice cream production to enhance antioxidant and fiber
content, resulting in a healthier product.

One type of low-fat and low-calorie ice cream alternative is
mellorine, known as an imitation ice cream. Mellorine is a food
product with characteristics similar to ice cream; however, part or
all of its milk fat is replaced with vegetable or animal fat [4].

One source of vegetable fat that can be applied in mellorine
production is virgin coconut oil (VCO). The addition of VCO
plays an important role as a fat source that influences texture,
overrun, and overall product quality. VCO is known as a high-
quality coconut oil and is considered one of the healthiest types
of oil [5].

The innovation of Darsono guava mellorine with the
addition of VCO can be combined with inulin as a fat replacer
and fiber enhancer, which can affect product characteristics.
Inulin is widely used in low-fat food products in the food
industry. It is a carbohydrate with a chain length of 22—60 units,
exhibiting higher viscosity and lower solubility, making it
suitable as a fat replacer [6]. The use of inulin in mellorine not
only improves texture and product stability but also enhances
dietary fiber content.

In general, the main components in ice cream and mellorine
production include fat, non-fat solids (skim), stabilizers,
emulsifiers, and sweeteners [7]. One of the challenges in ice
cream and mellorine production is rapid melting and less
desirable texture. Therefore, this study utilizes virgin coconut oil
as a fat source and inulin to improve the quality of darsono guava-
based mellorine.

1.1.1.  Darsono Guava (Syzygium malaccense)

Darsono guava, more commonly known by the public as Malay
apple, is a type of fruit closely related to water apple, as both
belong to the same genus. This fruit contains 5.05 g of total
carbohydrates, 1.30 g of dietary fiber, 1.04 g of protein, 0.19 g of
lipids, and 171.14 mg of ascorbic acid. In addition, it is rich in
bioactive compounds, including 14.81 mg of polyphenols, 2.86
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mg of flavonoids, 12.90 mg of anthocyanins, and 0.015 mg of
carotenoids [2].

1.1.2. Ice Cream

Ice cream is a frozen dairy product containing a minimum of 10—
16% milk fat, along with added ingredients such as flavorings and
sweeteners [8]. The main principle in ice cream processing is the
incorporation of air into the mixture, which aims to increase
volume and produce a texture that is less dense, lighter, and
remains smooth [9]. According to Ref. [10], ice cream generally
consists of several components, namely milk fat, non-fat solids,
emulsifiers, stabilizers, and sweeteners.

1.1.3.  Mellorine

Mellorine, also known as imitation ice cream, is a frozen food
product that resembles ice cream [11]. This type of product is
similar to ice cream; however, part or all of the milk fat is replaced
with vegetable fat or other suitable animal fat. Unlike ice cream,
mellorine must contain at least 1.6 pounds (192 g) of total solids
per liter, with a minimum weight of 4.5 pounds (540 g) per liter.
The fat content must not be less than 6%, while the protein
content should be at least 2.7% [12].

The protein efficiency ratio (PER) must be equivalent to that
of pure milk protein, namely 108% casein, based on the weight
of the product, excluding large amounts of added flavoring
substances. In addition, the final product must contain at least
4.8% fat and 2.2% protein. The protein source used in mellorine
must be derived from non-fat milk solids or other dairy-derived
ingredients to meet the minimum standards.

1.1.4.  Basic Ingredient in Mellorine Making

1. Fat
Fat is an essential component in ice cream production, as it
plays a significant role in enhancing flavor. This is because
fat is insoluble in water, does not lower the freezing point,
and tends to slow down the whipping or foaming
process[13]. According to Ref. [14], the fat content in
mellorine is generally above 6%, with fat sources derived
from ingredients such as koro bean milk, soybean milk, or
other plant-based fats [15], [16].

2. Skimed Milk
Non-fat milk solids are the components that remain after
fat and water have been removed from milk. These
components play a role in increasing viscosity, slowing
down the melting process, and lowering the freezing point
ofice cream products. In addition, non-fat milk solids serve
as a source of total solids in ice cream and help improve
overrun capacity [4].

3. Sweeteners
Sweeteners play an important role in providing texture and
palatability to mellorine, enhancing flavor, and generally
serving as the most economical source of total solids. In
addition, sugars, together with lactose present in milk,
influence the freezing point of the product [17].

4. Stabilizer
Stabilizers are ingredients used to maintain product
characteristics. Their roles include increasing viscosity and
providing various benefits during the processing and
storage of ice cream, such as preventing the formation of
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large ice crystals, producing a smooth texture, and
preserving the physical quality of the product [18].
5. Emulsifier

Emulsifiers are compounds added to the ice cream mix
(ICM) to form a stable fat structure and support optimal air
incorporation. According to Ref. [17], emulsifiers also play
a role in mellorine mixtures by facilitating the whipping
process and forming a layer that binds the structure of fat,
air, and water.

1.1.5.  Mellorine Production Process

1. Preparation and Mixing Ingridient
The preparation stage involves weighing raw materials
according to a predetermined formulation or proportion, in
which dry ingredients such as skim milk, stabilizers,
emulsifiers, and sugar are prepared separately from liquid
ingredients such as water and fat. The mixing process is
carried out by dissolving the dry ingredients into the liquid
ingredients, after which the mixture is pasteurized [19],
[20].

2. Pasteurization
In ice cream processing, this step plays a role in enhancing
flavor, dissolving dry ingredients, eliminating pathogenic
microorganisms, improving product quality, producing a
more uniform mixture, and extending shelf life [21].

3. Mixing
The mixing process using a mixer for 10 minutes aims to
prevent fat globules from coalescing, accelerate the aging
process, and increase viscosity to achieve optimal texture
and body of the ice cream. Longer mixing results in a more
homogeneous mixture; however, it also lowers the
temperature of the mix, therefore the mixing duration needs
to be controlled [22].

4. Aging
Aging is the process of maturing the ice cream mix by
storing it for 3 to 24 hours at a temperature of
approximately 4°C or lower [23].

5. Freezing and Agitation
The freezing process functions to convert water in the
mixture into ice crystals, thereby forming a denser texture.
During this process, air is incorporated to develop the
characteristic texture of ice cream. Freezing must be carried
out rapidly to produce small ice crystals and a smooth
texture. During freezing, the mixture is also agitated to
facilitate the freezing of the liquid while simultaneously
incorporating air into the mix, which causes the ice cream
to expand [23].

6. Storage
Ice cream storage is a freezing stage in which the product
is held at temperatures ranging from —10°C to —30°C for 3
to 24 hours. This process allows the formation of stable ice
crystals and prevents excessive crystallization that may
result in large ice crystals. Faster freezing results in smaller
ice crystals, thereby producing a smoother ice cream
texture [24].

1.1.6.  Virgin Coconut Oil

The development of ice cream products allows for the substitution
of milk with other ingredients that have high protein and fat
content. Virgin coconut oil (VCO) is one of the alternative fat
sources used in mellorine production. This oil is obtained from
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fresh coconut meat through a process without heating or at low
temperatures, thereby preserving its nutritional content. The main
composition of VCO consists of 99.3% fat, with the remainder
being protein and water [25].

According to Ref. [26], ice cream formulated with VCO
exhibits distinctive characteristics, including a typical coconut
flavor and aroma as well as a smoother texture. In addition to
imparting a unique flavor, VCO also plays a role in the formation
of overrun, a parameter that indicates the ability of ice cream to
retain air during the freezing process, resulting in a lighter and
softer texture.

The addition of fat in mellorine, as reported by Ref. [27],
affects the formation of physical structure, the hardness of the
final product, and emulsion stability. However, excessive
addition of virgin coconut oil (VCO) can negatively impact
emulsion stability, as the interfacial area between the dispersed
phase and the dispersing medium decreases rapidly, leading to
phase separation and reduced emulsion stability.

Several studies have shown that the application of VCO is
effective in the production of ice cream and mellorine, although
the optimal concentration varies depending on the raw materials
used. Previous studies reported that the optimal addition of VCO
ranged from 8% to 12%, depending on the type of raw material
used in the product formulation [26], [27], [28].

1.1.7.  Inulin

Commercially, inulin is characterized by being odorless, neutral
in taste, and capable of providing a pleasant mouthfeel, while also
improving the stability and acceptability of low-fat food products.
Oligofructose has a mild sweetness and is highly soluble in water,
making it suitable for application in high-fiber food products
without adversely affecting organoleptic characteristics. It also
contributes to enhancing sweetness and texture in low-calorie
foods without the need for additional fat [29].

The ability of inulin to bind water helps modify the texture
of ice cream, resulting in a more stable consistency. When
dissolved in water or milk, inulin forms microcrystals that are not
detected by the sensory system but contribute to creating a
smooth and creamy texture. These microcrystals provide a fat-
like sensation when consumed, thereby improving the sensory
quality of low-fat ice cream products [30].

1.2.  Research Objective

This study aims to determine the effect of adding virgin coconut
oil and inulin on the physicochemical and organoleptic properties
of prebiotic darsono guava mellorine, as well as to identify the
best treatment of virgin coconut oil and inulin addition that
produces mellorine with optimal physicochemical characteristics
and high consumer acceptance.

2. MATERIALS AND METHODS

2.1. Material and Tools

This research was conducted at the Food Processing Technology
Laboratory, Food Analysis Laboratory, and Sensory Evaluation
Laboratory, Department of Food Technology, Faculty of
Engineering, Universitas Pembangunan Nasional “Veteran” Jawa
Timur. The study was carried out from March to May 2025.

The materials used in this study included Darsono guava
obtained from fruit farmers in Jombang, virgin coconut oil (Alami
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brand), commercial inulin (Fuji Nihon Thai Co. brand), CMC
(Kopoe-Kopoe brand), skim milk (NZMP brand), egg yolk,
granulated sugar, and water sourced from Surabaya, East Java.
The chemical reagents used for analysis were concentrated
ammonia, concentrated H.SOa, petroleum ether (PE), ethanol,
diethyl ether, Na.SO.~HgO, 26.5% H2SOs, distilled water,
NaOH-Na>SOs, zinc granules, saturated boric acid solution, 0.2
N HCI, methylene blue indicator, zinc acetate, 30% NaOH,
potassium ferrocyanide, phenolphthalein (PP) indicator, boiling
stones, Luff-Schoorl solution, 20% KI, DPPH solution, 0.1 N

2.2.  Design Experiment and Analysis

sodium thiosulfate solution, methanol, and 0.5% starch indicator
solution.

The experimental design used was a Completely Randomized
Design (CRD) with a two-factor factorial pattern, namely the
addition of virgin coconut oil (6%, 10%, and 14%) and inulin
(2%, 3%, and 4%), resulting in 9 treatment combinations, each
repeated three times. The data were analyzed using analysis of
variance (ANOVA), and if significant differences were observed
among treatments, Duncan’s Multiple Range Test (DMRT) at a
5% significance level was applied.

Table 1. Treatment Combination

Faktor I1
. Faktorl Inulin Addition
Virgin Coconut Oil Addition Bl B B3
Al A1B1 A1B2 A1B3
A2 A2B1 A2B2 A2B3
A3 A3Bl1 A3B2 A3B3

Description :

Al B1 = VCO addition 6% and 2% Inulin addition
A1l B2 = VCO addition 6% and 3% Inulin addition
Al B3 = VCO addition 6% and 4% Inulin addition
A2 B1 = VCO addition 10% and 2% Inulin addition
A2 B2 = VCO addition 10% and 3% Inulin addition
A2 B3 = VCO addition 10% and 4% Inulin addition

A3 B1 = VCO addition 14% and 2% Inulin addition
A3 B2 = VCO addition 14% and 3% Inulin addition
A3 B3 = VCO addition 14% and 4% Inulin addition

3. RESULT AND DISCUSSION

3.1.  Physical Analysis

Table 2. Physical Analysis

Physical Analysis Treatment
A1B1 A1B2 A1B3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3
TPT (°Brix) 26.5 26.3 25.5 27 283 28 30 30 29.5
Overrun (%) 53.92 53.42 45.44 52.87 51.11 47.54 52.48 52.20 50.37
Melting Time (minute) 20.13 24.07 25.92 23.87 28.38 31.31 25.20 27.09 31.67
Viscosity (mPas) 1024 1155.17  1287.67 1098 124450  1387.50 1168 1420 1621.33
311 Total Soluble Solids substances in the system. Although VCO is a fat that is insoluble

The addition of virgin coconut oil (VCO) had a significant effect
(p < 0.05) on the Total Soluble Solids (TSS) value of Darsono
guava mellorine. The addition of 14% VCO resulted in a
significantly different TSS value compared to the addition of 6%
and 10%, whereas no significant difference was observed
between 6% and 10% VCO addition.

The addition of inulin at levels of 2%, 3%, and 4% did not
have a significant effect (p > 0.05) on the TSS value.
Descriptively, the TSS values remained relatively stable in the
range of 27.67-28.33°Brix. This indicates that the contribution of
inulin addition at these levels to TSS is relatively small.

The °Brix value represents the amount of dissolved
substances in the mixture, expressed as sucrose equivalents.
Components contributing to °Brix values are generally sugars and
other water-soluble compounds. In addition to added sweeteners,
sugars naturally present in the raw materials also influence the
total soluble solids content. According to Ref. [31], atv an
increase in TSS may occur due to the binding of free water by
sucrose, thereby increasing the concentration of dissolved

https://doi.org/10.29165/ajarcde.v10i2.1017

in water, its presence in an oil-in-water emulsion system can
influence interactions among components and the distribution of
phases in the mixture, thereby affecting refractive index readings
expressed as °Brix values. This explains why increasing VCO
addition is still associated with a measurable increase in TSS.

The results of this study are consistent with those reported in
previous studies, which showed that the TSS of ice cream
substituted with pigeon pea extract and red dragon fruit peel flour
extract ranged from 23.50 to 28.67°Brix [32]. However, these
values were lower than those reported in another study, which
ranged from 37.17 to 46.50°Brix [33]. The difference in TSS
values is likely due to variations in the composition of raw
materials used. The higher TSS values may be attributed to the
use of more soluble components, such as soybean extract, sweet
orange juice, various sweeteners, coconut milk, skim milk, and
gelatin, which contributed greater amounts of dissolved
substances in the aqueous phase [33].
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3.1.2.  Viscosity

Analysis of variance showed a significant interaction (p < 0.05)
between the addition of virgin coconut oil (VCO) and inulin on
the viscosity of darsono guava mellorine. The viscosity values
ranged from 1024 to 1621 mPa-s. The highest viscosity (1621
mPa-s) was observed in the treatment containing 14% VCO and
4% inulin, whereas the lowest viscosity (1024 mPa-s) was
recorded in the treatment with 6% VCO and 2% inulin

In this study, increasing VCO from 6% to 14% and inulin
from 2% to 4% resulted in an increase in mellorine viscosity. This
is related to the role of VCO as a source of vegetable fat, which
functions as a major component in forming the body and texture
of the product. The addition of fat increases the number of fat
globules dispersed in the aqueous phase, forming an oil-in-water
emulsion system. According to Ref. [34], fat has the ability to
retain air trapped during the freezing process and contributes to
the formation of a stable emulsion. Higher fat content increases
viscosity due to the formation of more fat globules dispersed in
the aqueous phase, resulting in a denser and more stable oil-in-
water emulsion system. This is consistent with previous research
stating that viscosity increases with the number of fat particles,
which reduces the mobility of free water molecules [7].

VCO contains medium-chain fatty acids (MCFAs), such as
lauric acid (£53%), which contribute to emulsion stability and
produce a smoother texture. During freezing, VCO fat also
inhibits the formation of large ice crystals, resulting in a smoother
and thicker mellorine structure. This finding is consistent with
Ref. [28], who reported that increasing VCO levels in sunflower
seed-based mellorine increased viscosity from 501.67 mPa's to
571.17 mPa-s, along with higher fat and total solid content.
Therefore, increasing VCO concentration strengthens the
dispersion system structure in mellorine, leading to higher
viscosity values and improved emulsion stability.

The increase in viscosity is also influenced by inulin addition.
Inulin is a water-soluble dietary fiber that functions as a fat
replacer and texturizer. Increasing inulin from 2% to 4%
significantly increased mellorine viscosity. This is due to inulin’s
high water-binding capacity and its ability to form a gel structure
in liquid systems [35]. When dissolved in the aqueous phase,
inulin molecules form a network that retains water, thereby
increasing system thickness. In addition, inulin enhances water-
holding capacity and reduces the formation of large ice crystals
during freezing. According to Ref. [36], the addition of inulin
increases ice cream viscosity due to interactions among fructan
chains that form a viscoelastic matrix. In this study, higher inulin
addition resulted in higher viscosity values. The 4% inulin
treatment produced the highest viscosity compared to 2% and 3%,
indicating that inulin effectively improves texture and stability.
This effect is similar to that reported for the use of CMC as a
stabilizer [28]. Both CMC and inulin are hydrophilic and capable
of binding free water, thereby increasing system viscosity and
improving structural stability.

3.1.3. Overrun

Based on the results of analysis of variance, there was no
significant interaction (p > 0.05) between the addition of VCO
and inulin on the overrun value of darsono guava mellorine.
Increasing VCO from 6% to 14% did not significantly affect
(p > 0.05) the overrun value; however, there was a decreasing
trend in overrun as VCO concentration increased. This is
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consistent with previous studies indicating that the addition of
components that increase viscosity, such as oils and
hydrocolloids, can reduce overrun. Previous studies reported that
the addition of red palm oil and guar gum decreased the overrun
value of tempeh extract-based mellorine due to increased
viscosity, which limited the amount of air incorporated into the
mixture [11]. Increased viscosity causes higher flow resistance
and reduces the ability of air to enter the system during whipping.
In addition, higher viscosity increases surface tension, making it
more difficult for air to penetrate the liquid phase [37]. This
phenomenon may be explained by the high fat content of VCO,
which plays an important role in forming the mellorine structure
[25]. Fat forms globules that can surround air bubbles within the
emulsion system, and fat content is considered one of the factors
affecting overrun in ice cream products [19], [27].

Theoretically, inulin as a soluble dietary fiber has a
high water-binding capacity and functions as a texturizer,
thereby increasing the viscosity of the mixture. Higher inulin
addition results in more water being bound, leading to a
thicker mixture.

3.1.4.  Melting Time

Based on the results of analysis of variance, it was found that
there was no significant interaction between the addition of virgin
coconut oil (VCO) and inulin on the melting time of darsono
guava mellorine. The melting time ranged from 23.06 to 29.6
minutes. The lowest melting time was observed at the 6%
treatment, reaching 23.3 minutes, while the highest melting time
was obtained at the 4% inulin treatment, reaching 27.9 minutes.

Overall, the melting time of darsono guava mellorine ranged
from 23.06 to 29.6 minutes. The addition of 6% VCO resulted in
the shortest melting time (23 minutes), whereas the addition of
14% VCO produced the longest melting time (29.6 minutes). This
is attributed to the role of VCO in increasing the viscosity of the
mellorine mix. Fat entraps water and air, leading to higher
viscosity. Higher viscosity indicates a greater amount of total
solids, resulting in a thicker product that requires a longer time to
melt.

The addition of inulin as a stabilizer also plays an important
role in slowing down the melting process of mellorine. Inulin
functions by binding free water present in the mix, thereby
increasing viscosity. The binding of water reduces the amount of
free water available, which in turn inhibits the formation of ice
crystals. The reduced formation of ice crystals contributes to a
longer melting time.

According to Ref. [38], the quality of ice cream products is
strongly influenced by fat content, as it affects air incorporation
and the viscosity of the mix. This is further supported by Ref. [4],
who stated that higher viscosity indicates greater resistance to
melting, due to the increased amount of water bound within the
mixture, resulting in a more solid structure that requires more
time to melt. The melting time of mellorine is closely related to
total solids and viscosity. Higher total solids lead to higher
viscosity, causing mellorine to melt more slowly. Conversely,
lower total solids result in lower viscosity, leading to faster
melting.
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3.2.  Chemical Analysis
3.2.1. Fat Content

The analysis of darsono guava mellorine with the addition of
inulin and virgin coconut oil (VCO) showed, based on analysis of

variance (ANOVA), that there was no significant interaction (p >
0.05) between VCO and inulin addition on fat content. However,
the addition of VCO had a significant effect (p < 0.05) on the fat
content of Darsono guava mellorine.

Table 3. Fat Content and Dietary Fiber Content of Darsono Guava Mellorine

Chemical Analysis

Treatment

Al1B1 A1B2 A1B3

A2B1 A2B2 A2B3 A3B1 A3B2 A3B3

Fat Content (%) 6.44 6.43 6.62
Dietary Fiber Content (%) 2.29 2.58 2.85

6.70 6.80 6.92 6.93 7.05 7.24
3.06 3.50 3.69 4.33 4.59 5.05

The average fat content ranged from 6.50% to 7.07%, with
the lowest value observed in the treatment with 6% VCO and 2%
inulin, and the highest value in the treatment with 14% VCO and
4% inulin. These results indicate that increasing VCO
concentration leads to higher fat content in mellorine. This is due
to the fact that virgin coconut oil (VCO) is a pure coconut oil with
a very high fat content, reaching approximately 99% [39]. The
main composition of VCO consists of saturated fatty acids,
accounting for about 90% of total fatty acids, with lauric acid
(C12:0) as the dominant component, comprising approximately
45-55% of the total fatty acid content [40].

The addition of inulin to darsono guava mellorine did not
have a significant effect on fat content. This is because inulin is a
non-lipid polysaccharide that functions as a water-soluble dietary
fiber and prebiotic, rather than a lipid source. However, the
presence of inulin can improve emulsion stability by binding
water and strengthening the dispersion system between the oil
phase (VCO) and the aqueous phase, thereby helping to maintain
a homogeneous fat distribution within the product [35].

The fat content obtained (6.50—-7.07%) meets the Indonesian
National Standard (SNI 01-3713-1995) for ice cream, which
requires a minimum fat content of 5%, and is also in accordance
with the Code of Federal Regulations, which specifies a minimum
fat content of 6% for mellorine products [12].

The combination of 10% VCO and 3% inulin can be
considered the optimal treatment, as it produces a balanced fat
content (approximately 6.8—7.0%) and a smooth texture without
an oily sensation. This indicates that all VCO and inulin
treatments resulted in darsono guava mellorine that meets quality
standards in terms of fat content and emulsion stability.

3.2.2.  Dietary Fiber Content

Based on the results of analysis of variance (ANOVA), there was
no significant interaction (p > 0.05) between the addition of VCO

and inulin on the dietary fiber content of Darsono guava
mellorine. However, the individual addition of VCO and inulin
each had a significant effect (p < 0.05) on the dietary fiber
content.

The dietary fiber content across the VCO treatments did not
differ significantly (p > 0.05), with values ranging from 3.23% to
3.86%. Although statistically not significant, there was a
tendency for fiber content to increase with increasing VCO
concentration. The highest fiber content was observed at 14%
VCO (3.86%), while the lowest was found at 6% VCO (3.23%).
This is because VCO does not contain dietary fiber; therefore, its
addition at different levels does not directly contribute to
increasing fiber content in mellorine. VCO is a pure coconut oil
predominantly composed of fat (99.3%), with low protein content
(0.54%) and no fiber content [25]. Previous studies reported that
VCO contains approximately 10% unsaturated fatty acids and
90% saturated fatty acids, therefore it does not contribute to the
fiber content of the product [41].

In contrast, the addition of inulin showed a significant
difference (p < 0.05) in dietary fiber content among treatments.
Increasing the level of inulin resulted in a higher fiber content in
darsono guava mellorine. The highest fiber content was obtained
at 4% inulin (4.66%), while the lowest was at 2% inulin (2.57%).

Inulin is a fructose-based oligosaccharide composed of -
(2—1) fructosyl-fructose chains with varying chain lengths.
According to Ref. [42], inulin belongs to the fructan group, which
cannot be digested by human intestinal enzymes and is therefore
classified as dietary fiber. Consequently, increasing inulin
addition directly increases the total dietary fiber content of
mellorine products.

3.3.  Sensory Analysis

Table 4. Sensory Analysis

Sensory Treatment

Analysis AlB1 A1B2 AlB3 A2B1 A2B2 A2B3 A3B1 A3B2 A3B3
Color 34 3.72 3.48 324 3.68 3.72 332 3.92 3.56

Aroma 3.04 3.52 3.4 34 34 3.44 2.36 3.32 3.48
Taste 34 3.8 3.8 2.92 3.84 3.72 2.56 3.68 3.96

Texture 2.92 3.36 3.48 2.96 3.44 3.68 2.48 3.56 3.52

The variation in VCO and inulin addition did not significantly
3.3.1.  Color

Based on the Friedman test, there was no significant difference (p
> 0.05) among treatments with the addition of virgin coconut oil
(VCO) and inulin on the color preference of Darsono guava
mellorine.
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affect the color of the mellorine produced. The resulting darsono
guava mellorine exhibited a brown color, which originated from
changes in the color of the guava puree during processing.
Initially, Darsono guava has a red to purplish-red skin with white
flesh [43]. After being processed into puree, the color becomes
pink due to the presence of anthocyanin pigments in the fruit skin.
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However, with the addition of other ingredients in the
mellorine formulation, such as skim milk, VCO, egg yolk, and
granulated sugar, the pink color becomes lighter due to pigment
dilution caused by mixing with white to yellowish-white
ingredients. Furthermore, the pasteurization process at 80°C for
15 minutes leads to the degradation of anthocyanin pigments,
resulting in a color change to a brownish cream. According to
Ref. [44], anthocyanins are heat-sensitive pigments that can
degrade at high temperatures, causing a shift in color from
red/pink to brown. As a result, the final product of Darsono guava
mellorine exhibits a uniform brown color across all treatments.

3.3.2. Aroma

Based on the Friedman test, there was a significant difference (p
< 0.05) among treatments with the addition of virgin coconut oil
(VCO) and inulin on the aroma preference of Darsono guava
mellorine.

The addition of VCO contributed to the characteristic coconut
aroma in the mellorine. According to Ref. [45], VCO has sensory
characteristics as a clear liquid with a strong, distinctive coconut
aroma. Previous studies also reported that ice cream formulated
with virgin coconut oil has a unique advantage, namely a pleasant
coconut aroma [26].

According to Ref. [7], fat plays an important role in carrying
and releasing aroma compounds in ice cream products. Increasing
VCO addition not only enhances the intensity of the coconut
aroma but also affects the release of other aroma compounds in
the product. In general, treatments with 6-10% VCO produced
mellorine with a more preferred aroma compared to 14% VCO.
Too low VCO addition results in a less noticeable aroma, while
excessive addition leads to an overly dominant coconut aroma
that is less preferred by panelists.

3.3.3.  Taste

Based on the analysis results, the average preference scores for
taste ranged from 2.56 to 3.96. The highest average score was
observed in the treatment with 14% VCO and 4% inulin, with a
score of 3.96, while the lowest score was found in the treatment
with 10% VCO and 2% inulin, at 2.56. The Friedman test showed
a Chi-square value of 44.501 with p = 0.000, indicating a
significant difference among treatments in the taste attribute of
darsono guava mellorine. This means that variations in the
addition of VCO and inulin resulted in significant differences in
panelists’ preference for the product’s taste.

VCO has a mild, clean, and distinctive coconut flavor that is
generally well accepted by panelists. Fat plays an important role
in carrying flavor compounds due to its ability to dissolve volatile
compounds and enhance mouthfeel [4]. Higher fat content allows
the flavor of darsono guava to be perceived as stronger, more
integrated, and creamier. The treatment with 6% VCO combined
with 2%, 3%, and 4% inulin showed scores ranging from 3.40 to
3.84.

3.3.4. Texture

Based on the Friedman test, there was a significant difference (p
< 0.05) among treatments with the addition of virgin coconut oil
(VCO) and inulin on the texture preference of Darsono guava
mellorine. The calculated Chi-square value (42.355) was higher
than the Chi-square table value at the 5% significance level
(15.507), with a significance value of 0.000 (p < 0.05), indicating
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statistically significant differences in texture preference among
treatments. This suggests that variations in formulation
influenced the texture characteristics perceived by the panelists.
A smoother and creamier texture tended to increase product
acceptance.

The average panelist preference scores for texture ranged
from 2.48 to 3.68, indicating acceptance levels from neutral to
slightly liked. The treatment with 10% VCO and 4% inulin
achieved the highest average score of 3.68, making it the most
preferred treatment based on the texture parameter. This higher
level of preference is likely associated with the balance between
fat content from VCO and the addition of inulin, which functions
as a fat mimetic and texturizing agent.

The interaction between VCO and inulin at high levels,
specifically 14% VCO and 2% inulin, resulted in the least
preferred texture, with a score of 2.48. This is likely due to an
imbalanced mouthfeel. This finding indicates that although VCO
and inulin individually can improve texture, their combination at
high but unbalanced levels may produce a negative effect.

Other studies have also reported that the combination of fat
and soluble fiber, such as inulin in frozen products, can produce
a smoother and more stable texture, thereby enhancing sensory
acceptance by panelists [46].

3.4.  Decision Analysis

The best result for Darsono guava mellorine was obtained in the
treatment with the addition of 14% virgin coconut oil (VCO) and
4% inulin.

This treatment was selected as the best because it produced
the highest protein content (2.95%), fat content (7.23%), total
sugar (22.51%), and total solids (30.25%). These values meet the
requirements of the Indonesian National Standard for ice cream
(SNI 01-3713-1995), which specifies minimum levels of 2.7%
protein, 5.0% fat, 8.0% total sugar, and 30.0% total solids. The
Code of Federal Regulations also states that mellorine must
contain at least 2.7% protein and 6% fat [12].

The melting time of this treatment was 31 minutes.
According to SNI 01-3713-1995, a good melting time for ice
cream ranges from 15 to 25 minutes. The overrun value for this
treatment was 50.33%, which, although not the highest among
treatments, still meets the commercial standards for ice cream
production. According to Ref. [38], high-quality ice cream
typically has an overrun of 70-80%, while mellorine overrun,
based on the European Patent Specification, ranges from 20% to
120% [47].

The emulsion stability of this treatment was relatively high
at 85.89%, indicating good product stability. In addition to
physicochemical properties, the selection of the best treatment
was also based on organoleptic evaluation. The treatment with
14% VCO and 4% inulin achieved average scores of 3.56
(slightly liked) for color, 3.48 (slightly liked) for aroma, 3.96
(liked) for taste, and 3.52 (slightly liked) for texture, indicating
good acceptance by panelists.

3.5.  Results of the Best Treatment Analysis of Jambu
Darsono Mellorine

The analysis of the best treatment for mellorine made from jambu
darsono showed that the formulation with 14% virgin coconut oil
(VCO) and 4% inulin resulted in an antioxidant activity of
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60.70%. This value is higher compared to red fruit ice cream,
which has an antioxidant activity of 55.61% [48].

The vitamin C analysis of darsono guava mellorine was
conducted on the best treatment formulation, consisting of 14%
VCO and 4% inulin. As shown in Table 24, the vitamin C content
of the darsono guava mellorine was 14.09 mg/100 g, which was
lower than that reported for guava mellorine at 26.67 mg/100 g.
In this study, the vitamin C content of fresh darsono guava prior
to processing was approximately 42.38 mg/100 g, whereas
previous studies reported a vitamin C content of 22 mg/100 g in
fresh darsono guava [49].

Table 6. Results of the Best Treatment Analysis of Jambu
Darsono Mellorine

Parameter Result. Literatur
Analysis
Antlox1dzmt activity 60.70 = 0.08 55.61°
(%)
Vit C (mg/100gr) 14.09 £ 0.16 26.67°
Protein (%) 2.95+0.02 2.70°
Total Sugar (%) 22.51+0.51 8d

Note: a) Sarofa et al., (2019); b) Kementerian Kesehatan
Republik Indonesia (2018); c¢) Code of Federal Regulations
(2019); d) Standar Nasional Indonesiat (1995)

The protein analysis of mellorine jambu darsono was also
conducted on the best treatment, namely the addition of 14%
VCO and 4% inulin. The protein content in this treatment has met
the quality standards for mellorine, which require a minimum
protein content of 2.7% and fat content of 6% by weight [12]. In
addition, based on the Indonesian National Standard (SNI) 01-
3713-1995, the minimum protein content required for ice cream
is also 2.7%. Therefore, the mellorine produced in this study
fulfills the protein quality requirements for both mellorine and ice
cream products.

The total sugar analysis of mellorine jambu darsono was
carried out on the best treatment with 14% VCO and 4% inulin,
resulting in a value of 22.51%. The high sugar content is mainly
caused by the addition of granulated sugar in the formulation. In
addition, the use of jambu darsono as the main ingredient also
contributes to the total sugar content, as guava naturally contains
approximately 5-8% fructose and glucose [44]. Based on the
analysis, the total sugar content of mellorine jambu darsono
ranges from 21-23%, which exceeds the minimum requirement
of SNI101-3713-1995 for ice cream, which is 8%. This sugar level
is considered suitable for frozen dessert products, as it provides a
balanced sweetness while also lowering the product’s freezing
point, which helps maintain a soft and smooth texture during
consumption.

3 CONCLUSION

Based on the statistical analysis of Mellorine Jambu Darsono, it
was found that there was a significant interaction (p < 0.05)
between the addition of virgin coconut oil and inulin on viscosity.
However, no significant interaction (p > 0.05) was observed for
fat content, dietary fiber content, total dissolved solids, overrun,
and melting time. A significant interaction was also observed in
the organoleptic evaluation of taste and texture, while no
significant interaction was found for color and aroma.

The treatment with 14% virgin coconut oil and 4% inulin
was identified as the best formulation, with a fat content of
7.23%, fiber content of 5.05%, total dissolved solids of 30.25%,
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overrun of 50.33%, viscosity of 1621 mPa-s, and melting time of
31 minutes. This formulation also showed an antioxidant activity
of 60.70%, vitamin C content of 14.09 mg/100 g, protein content
of 2.95%, and total sugar content of 22.51%. In terms of sensory
evaluation, the product obtained scores of 3.56 for taste (slightly
like), 3.48 for aroma (slightly like), 3.96 for color (like), and 3.52
for texture (slightly like).
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