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ABSTRACTS

Protein and calcium are two nutrients that are essential to the human
body. These nutrients can be acquired through the consumption of
animal and vegetable foods. Moringa leaves are a protein and
calcium-rich vegetable dietary product. The goal of this study is to
investigate the physicochemical and organoleptic properties of ice
cream products by the addition of Moringa leaf powder. This study
used an experimental method with a one-factor total randomized
design. The addition of 0%, 3%, 6%, 9%, and 12% Moringa leaf
powder treatment was carried out with 5 repetitions. The Kjeldahl
method was used to analyse total protein content and Atomic
Absorption Spectrophotometry was used to analyse the amount of
Calcium in ice cream products. In this research, we tested the
volume, mass, overrun, and melting time of ice cream, and so do
the hedonic, and organoleptic characteristics. The results showed
that calcium and protein levels of Moringa ice cream increased
along with the addition of Moringa leaf powder. Ice cream with the
addition of Moringa leaf powder by 12% had an average value of
calcium and protein content higher compared to other ice cream
samples. The addition of 9% Moringa leaf powder gave the best-
overrun value of 47.86% which was determined based on the
swelling power of the ice cream dough. Ice cream with 3% Moringa
powder has the longest melting power of 12.82 minutes.
organoleptic test results show that ice cream with 3% Moringa has
the highest level of preference, with a total point of 527 for colour,
509 for aroma, 559 for taste, and 546 for texture. This study shows
that Moringa leaves can be used as a substituent in ice cream.
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1. Introduction

Ice cream has a foam structure, which is a gas dispersed in a liquid that may be preserved
by keeping it cooled or frozen. Ice cream has a physical appearance as solid, but
microscopically it consists of solid milk fat globules, air (< 0.1 mm), ice crystals, and water
that dissolves sugar, salt, and milk protein (Ismunandar, 2004). The ingredients used in making
ice cream are fat, skimmed milk solids, granulated sugar, stabilizers, emulsifiers, and flavors
(Kalsum, 2012). The fat in milk contributes to the ice cream's smoothness, while skim milk
helps the emulsification process. Sugar act to give a sweet taste to the ice cream product and a
stabilizer is used in the production of ice cream to avoid the development of coarse ice crystals.
(Nuraini, 2007).

Ice cream contains calcium, phosphor, protein, vitamins, fats, and minerals. The calcium
content in ice cream helps to preserve bone mass density, prevent osteoporosis, cancer, and
hypertension. Protein is an essential nutrient that acquired by the body for muscular tissue
repair and metabolism process. Milk is the main component in ice cream, which provides a
variety of vitamins such as vitamins A, D, E, K, and B12. However, most of the nutrients in ice
cream are easily degraded when they are processed (Rohmanah, 2013). In this study, we are
trying to improve the nutrition quality of ice cream by adding substituents that can prevent
nutrition deterioration during ice cream production. Moringa leaves contain a nutritional profile
that is comparable to that of cow's milk. The addition of Moringa leaf powder into ice cream is
expected to compensate for the nutritional value lost during the ice cream manufacturing
process (Wijayanti, 2016).

Several studies have studied the effect of these Moringa leaf powder as milk substituted for
various products, such as; The Effect of Addition of Moringa Leaf Powder (Moringa oleifera)
to the Organoleptic and Chemical Characteristics of MOCAF Biscuits (Modified Cassava Flour)
the moisture content of Moringa powder was 9.57% and protein content of 26.02% (Augustyn
et al, 2017). Meanwhile, according to research by Panjaitan (2013) in the book of Moringa
Mineral Block Supplements, the calcium content of Moringa powder is 2.003%. Physical
measurements of Moringa ice cream, that the higher the concentration of Moringa powder
added, the higher the nutritional content of ice cream (Kurnianingasih, 2015).

The objective of this study is to identify the effect of Moringa leaf powder on the calcium
and protein content in ice cream. In addition, this study also analyses the psychochemical and
organoleptic characteristics of ice cream products made with the addition of Moringa leaf
powder. The findings from this study can theoretically be considered as a source of information
for researchers, as well as a reference for relevant future research.

2. Materials and Methods

This research was done in the Laboratory of Food Processing and Laboratory of
Instrumentation Analysis, Al-Ghifari University, Bandung, West Java Province. This study
used an experimental method with a one-factor completely randomized design. Analysis of
psychochemical and organoleptic was conducted towards ice cream sample with additions of
3%, 6%, 9%, 12% of Moringa leaves powder. There are several stages in this research, namely
preparation of Moringa leaves powder, production of Moringa ice cream, psychochemical
analysis, organoleptic analysis, and hedonic testing.

2.1. Preparation of Moringa leaves powder

Moringa powder is made from fresh Moringa leaves that have gone through the process of
sorting, washing, drying, crushing, and sifting. The tools used in the process of making
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Moringa leaf powder are a dry blender, food dehydrator, sieve (100 mesh), stopwatch, a digital
scale, and airtight container. Moringa powder was made using a food dehydrator (Zakaria,
2016). The process begins with the sortation of Moringa leaves. In this study, only whole green
leaves from the second to seventh stalks were used to make Moringa powder. After sortation,
the leaves were washed using flowing water and continued by drying them using a food
dehydrator at 60°C for 120 minutes. Dried Moringa leaves were then crushed using a dry
blender and then sieved with a 100 mesh sieve to separate small stems. Moringa powder was
stored in an airtight plastic container for further analysis.

2.2. Production of Moringa ice cream

Production of Moringa ice cream was carried out by following methods by Ramadhani
(2020), with some modification. The ice cream was made using skim milk powder, full cream
milk, granulated sugar, cornstarch, egg yolks, and Moringa leaf powder. The tools used in
making Moringa ice cream are ball whisk, ice cream maker, pan, spatula, stopwatch,
thermometer, digital scale, and a closed container. The ice cream is made by mixing full cream
milk with other dry ingredients such as sugar, powdered milk, and cornstarch. The mixture was
stirred until homogenous and then pasteurized at 80°C for 5 minutes. subsequently, the dough
was mixed with egg yolk and then cooled at room temperature for 10 minutes and continued
with a freezing process for about 3-5 hours. The frozen dough was put into the ice cream maker
and added with Moringa leaf powder with a concentration of 0%, 3%, 6%, 9%, and 12% (w/w),
followed by agitation for 25 minutes. The process continued by keeping the ice cream in a
freezer at 18°C for 8-10 hours.

2.3. Psychochemical analysis

The ice cream was analyzed for protein and calcium content. The Kjeldahl method was
used to analyze total protein, and Atomic Absorption Spectrophotometer (AAS) method was
used to measure the amount of calcium. The procedure was carried out using chemicals with
pro analysis grade, namely aquadest, K2SO4, HNO3, anhydrous sulfur acid, HC1 0.1 N, H>SOs,
methyl red indicator, CuSOs, NaOH 30%, and NaOH 0.1 N. Equipments used in the Kjeldahl
method are analytical balance, Kjeldahl flask, complete distillation apparatus, complete
titration apparatus, a burner, Erlenmeyer, pipette, volume pipette, Wathman No.42 filter paper,
stirring rod, volumetric flask, stopwatch, litmus paper, spectrophotometer, and measuring cup.

The physical aspect was determined by calculating the overrun percentage and melting
point of the ice cream. The overrun percentage was measured by weighing the mass of the
dough in a container with a volume of 100 mL before and after the freezing process. Melting
point measurement is done by calculating the time it takes for the ice cream to melt completely
at room temperature.

2.4. Organoleptic testing

The ice cream samples were also tested for their organoleptic and hedonic aspects. The
tools used in the organoleptic analysis are small trays, plastic cups, plastic spoons, and
questionnaires. The organoleptic response carried out was acceptance testing using a hedonic
test, in which the panelists conveyed the results of liking or disliking a modified product. The
criteria tested include aroma, taste, color, and texture. The test was conducted by 20 untrained
panelists. Each panelist will be given a questionnaire sheet and asked to convey the impression
they achieved through a hedonic scale, namely very much like, very like, like, dislike, very
dislike, very much dislike.
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3. Results and Discussion
3.1. Calcium Content of Moringa Ice Cream

Analysis of calcium content in ice cream was carried out using Atomic Absorption
Spectroscopy. With its simplicity, precision, and speed, atomic absorption spectroscopy (AAS)
is recommended for determination of elements in a sample. The results from the analysis of
calcium revealed that the addition of 12% moringa powder showed the highest calcium content
of 45.729 ppm; meanwhile, ice cream without any addition of moringa powder only had 28.267
ppm of calcium (Figure 1.). Data analysis showed that the calcium content in ice cream
increases along with the addition of moringa powder in ice cream. A study in 2019, analyze
the calcium content of ice cream enriched with Bacopa monniera. The results showed that
calcium level in enriched ice cream was 165 mg/100 g, compared to 145 mg/100 g in control
ice cream (Baig et al., 2019).
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Figure 1. Calcium Content of Ice Cream with Various Addition of Moringa Leaf Powder

The Kjeldahl method was used to determine the ice cream's crude protein content as
defined in AOAC (AOAC and Helrich, 1990). Addition of Moringa leaf powder showed that
the highest protein value was obtained from the addition of 12% Moringa leaf powder with an
average value of 11.258%; meanwhile, ice cream without any addition of moringa showed a
value of 5.6228%. From these results, it can be concluded that the addition of Moringa leaf
powder affects the protein value. With the more addition of Moringa leaf powder, the protein
value will increase (Figure 2). A study in 2021 revealed that the addition of spices in ice cream
does significantly increase the protein content in ice cream. Spicy coconut ice cream has a
higher protein content than the recommended ice cream protein content (4 %) (Perera and
Perera, 2021).
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Figure 2. Protein Content of Ice Cream with Various addition of Moringa Leaf Powder

Melting power is the time it takes for ice cream to melt completely at room temperature
once it has been frozen. The melting power of ice cream with the addition of moringa is
presented in Figure 3. The addition of Moringa leaf powder showed that the highest melting
power was obtained from the addition of 3% Moringa leaf powder with an average value of
12.816 and the lowest value was obtained from the addition of 13% Moringa leaf powder with
an average value of 10.048. According to SNI No. 01-3713-1995, 15-25 minutes is a good
melting range for ice cream. The melting power of the ice cream also affects its quality.
Consumers would prefer an ice cream that does not melt easily at room temperature (27°C). In
This study, all the ice cream has a lower melting power compared to the standard of SNI, thus
the procedure in the ice cream making should be evaluated. Addition of solid component to the
ice cream mixture should increase the melting power, since in a lower density ice cream would
be easier to melt (Hapdang et al., 2021).
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Figure 3. Melting Power of Ice Cream with Various addition of Moringa Leaf Powder
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The ingredients used to make ice cream affect the properties of the ice cream. The number
of ingredients used determines the total solids in the ice cream. The low total solids cause the
amount of frozen water to increase so that the air trapped in the ice cream is less and the
expansion of the ice cream will be limited, resulting in a low overrun of ice cream (Arbuckle,
1986). The raw materials used in the process of making ice cream include fatty milk, fat-free
milk, sweeteners, emulsifiers, and stabilizers.

The role of air in ice cream lies in overrun. Overrun is one of the most important qualities
of ice cream products (BSN, 1995). Overrun is the expansion of volume, namely the increase
in volume between before and after the freezing process (Hubeis, 1995). Overrun is a parameter
to determine the increase in the volume of ice cream due to the trapped air in the ice cream
dough due to the agitation process (Oxilia et al, 2012). The higher the overrun value, the better
quality that the ice cream have. The overrun of ice cream is usually between 70-80% for the
manufacturing industry and for the home industry scale is around 35-50% (Suprayitno et al,
2001).

The overrun value is directly proportional to the melting power, the higher the overrun
value the ice cream produced will melt faster (Suprayitno et al, 2001). Melting power is the
time it takes for ice cream to melt completely in room temperature. High-quality ice cream
does not melt quickly when served at room temperature. The melting power of ice cream can
be affected by ice cream raw materials such as protein, solids, and stabilizers. In addition, the
manufacturing process such as homogenization can affect the speed of melting ice cream.
Improper homogenization causes the distribution of fat and air to be less evenly distributed,
resulting in a rough texture and increased overrun. The high overrun causes the ice cream to
melt quickly at room temperature (Padaga and Sawitri, 2005).

The treatment with the addition of Moringa leaf powder showed that the highest overrun
was obtained from the addition of Moringa leaf powder as much as 12% with an average value
of 47.857 and the lowest value was obtained from the ice cream without any addition of
Moringa leaf powder with an average value of 45.682%. From these results, it can be concluded
that the addition of Moringa leaf powder affects overrun. The more addition of Moringa leaf
powder, the higher the overrun (Figure 4).
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Figure 4. Ice Cream Overrun with Various addition of Moringa Leaf Powder

Data obtained from sensory evaluation revealed that sample 402, containing 3% moringa
leaf powder is the most acceptable formula, with an average value of 559. The color, aroma,
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flavor, and texture of sample 402 were higher compared to any other samples. Meanwhile,
sample 204, containing 12% moringa leaf powder were sample with the most unacceptable
formula, with an average value of 268 (Figure 5.). A study in 2019, revealed that utilization of
25 g moringa in ice cream product was recommended, since it was acceptable by the panelist
and has appropriate the quality standards of ice cream (Iskandar et al., 2019).

Colour =milms Aroma ammm Flavour Texture

Figure 5. Hedonic Test of Ice Cream with Various addition of Moringa Leaf Powder

Currently, the ice cream industry in the world is growing rapidly so that the variety and
presentation are increasingly diverse. Many ice cream industries combine ice cream with
chocolate syrup, fresh fruits, yogurt, and nuts either mixed or just sprinkled on top (Chan, 2008).
To find out the public's acceptance of innovative products, organoleptic testing is usually held.
Organoleptic testing (acceptance) is a test using the human senses as the main tool for
measuring product acceptance. Acceptance testing is an important role in the application of the
quality of a product. Acceptance testing can provide an indication of quality deterioration and
other defects of a product produced/manufactured. Sensory analysis is important in food
products, if the taste is not good then the nutritional value cannot be utilized because no one
consumes it (Setyaningsih et al, 2012).

4. Conclusions

Calcium and protein content in ice cream has increased along with the addition of Moringa
leaf powder. Ice cream with the addition of 12% Moringa leaf powder has the highest calcium
and protein content compared to other ice creams. The addition of 12% Moringa leaf powder
gave the best-overrun value of 47.857% which was determined based on the swelling power of
the ice cream dough. The results also revealed that the addition of 3% Moringa leaf powder
resulted in ice cream that has the longest melting power of 12,8160 minutes.

The addition of Moringa leaf powder of 0%, 3%, 6%, 9%, and 12% gave a significantly
different effect on the organoleptic of ice cream which included testing of color, aroma, taste,
and texture. Ice cream with 3% moringa leaf powder is the most acceptable formula, with an
average value of 559. Meanwhile, ice cream with 12% moringa leaf powder were sample with
the most unacceptable formula, with an average value of 268.
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