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Abstract

Purpose: This study was conducted to evaluate the chemical com-
position and acceptability of ice cream flavored with African fan palm
(Borassus aethiopum) and muskmelon (Cucumis melo L.) fruits Juic-
es.

Methods: Before the processing of ice cream, cow’s milk was exam-
ined for compositional content. The milk was first subjected for heat
treatment (72 °C for 10 seconds). Then the ice cream mix was made
by adding juice, sugar, skim milk powder and Gum Arabic. After gen-
tle homogenization, the mixture was cooled to about 5 °C and then
divided into 2 portions; either African fan palm or muskmelon was
added as a flavor. Each flavored ice cream mix was made separately
using the ice cream machine. The ice cream samples were packed
into plastic cups and stored for 60 days in a deep freezer (-18 °C for
10 seconds). The analysis for chemical composition and the sensory
attributes were conducted bimonthly.

Results: The result revealed non- significant differences in protein,
fat and ash content between the two types of ice cream. However
the total solids content of the ice cream samples flavored with fruits
juice of African fan palm revealed significantly (P<0.01) high values
compared to ice cream samples flavored with muskmelon fruits
juice. Also significantly (P<0.05) higher scores of color, taste, texture
and overall acceptability were obtained for ice cream flavored with
fruits juice of African fan palm.

Conclusion: The present study encourages and recommends pro-
cessing and consumption of ice cream flavored with natural fruits
like African fan palm and muskmelon that available locally because
of their nice flavors.

Keywords: African fan palm ; Chemical composition; Ice cream;
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Introduction

Ice cream is frozen dairy food made by freezing a pasteurized mix
with agitation to incorporate air and to ensure uniformity of consis-
tency [1]. Ice cream is a popular dairy product throughout the world.
As aresult, its production and consumption are rapidly increasing and
the substantial part of milk produced in many countries is being uti-
lized for the manufacture of frozen dessert [2]. The major constituents
(ingredients) in the ice cream formula backbone are milk fat, milk
solids not fat, sweetener, stabilizer and/or emulsifiers, water and air
[3]. The ingredients and processing steps required to produce good
ice cream are well known and are employed worldwide [4,5]. Conse-
quently, ice-cream plays an important role of actual food which, be-
sides its digestive and metabolic qualities, has nutritive qualities, but
can also influence the mind because of its organoleptic characteristics
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and its importance as thermoregulatory food in the fight against heat
[6].

There are certain foods that cannot be eliminated from human di-
ets such as fruits [7]. Fruits are good sources for the fortification of
ice creams because of their sweet and desired taste and aroma. They
provide flavor and texture contrast as well as an attractive product
appearance. Muskmelon is normally eaten as a fresh fruit, as salad
or as a dessert with ice cream or custard [8]. Consumer preference
for Muskmelon (Cucumis melo L.) fruit is determined largely by its
sweetness, flavor or aroma, texture and more recently as a rich source
of phytonutrients [9]. Cucumis melo, in addition to its superior con-
sumer preference, is an extremely healthful food choice as they are
rich in ascorbic acid, carotene, folic acid, and potassium as well as a
number of other human health-bioactive compounds [10]. The fruit
have a high soluble solids content ranging from 10 to 16 Brix [11].

In many rural areas in tropical developing countries, African fan
palm tree is a source of numerous substantially important products,
providing food, household medicines, fuel, and wood for building
and household tools but also primary materials for local industries
[12,13]. A trial to produce ice cream from camel milk, recommend-
ed that further studies should be conducted on making ice cream by
adding natural fruits to enrich nutritional and health benefit and to
give nice flavors [14]. Moreover because tropical fruits; being rich in
functional bioactive; are valued as one of the potential sources of an-
tioxidants, in addition to its enhancing the shelf-life and quality of
the products as well as protecting the biological systems [15]. Hence
this study aimed to process ice cream from camel milk flavored with
African fan palm and muskmelon as local natural fruits available in
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Sudan. Some of the chemical composition and sensory properties of
the produced ice creams were compared and evaluated.

Materials and Methods
Preparation of ice cream mix

The experimental procedures were done in specialized small pro-
cessing unit that located at Khartoum North during the period from
June 2014 to August 2014. Fresh raw whole cow milk (7 liters) was
obtained from Khartoum University farm. African fan palm was ob-
tained from Abo-Karshola, while Gum Arabic, Muskmelon, sugar,
skim milk powder and low fat cream were obtained from local market
of Khartoum.

Before the processing of ice cream, there were some pilot trials of
manufacturing ice cream by several percentages of Gum Arabic, con-
centrate of one of two natural flavors (African fan palm and Muskmel-
on) and skim milk powder. The successful production of ice creams
was done using 0.3 Gum Arabic and 12% sugar for one litter of mix
ice cream in addition to 12% skim milk powder. Then the ice creams
were made by two natural flavors; either14% of African fan palm juice
or 10% Muskmelon juice. The chemical and sensory evaluations were
done during the storage of ice cream.

Preparation of juices
African fan palm

African fan palm fruit juice was prepared by cleaning and remov-
ing the outer shell then the pulp was taken from the fruit and soaked
for 12 hours in 1.14 litter of water then the juice was collected, filtered
and added to a mixture of ice cream.

Muskmelon

To prepared muskmelon, it was first cleaned thoroughly with water
and the outer shell was removed and the pulp was cut into slices and
mixed before adding to the mixture of ice cream.

Manufacturing of ice cream

Manufacturing of ice cream was described previously [14]. Milk (7
litter of cow milk) was pasteurized by HTST, Then juice of African fan
palm or Muskmelon, sugar, Gum Arabic and skim milk power were
added. After cooling the mix in the refrigerator for 5 °C, it was divided
into 2 portions and flavors juices were added. Each mix was derived
into ice cream machine and the ice creams with the 2 flavors (African
fan palm and Muskmelon) were made. The packaging was done into
plastic cups (125 gm) and then the ice cream was stored at -18 °Cin a
freezer for 60 days.

Examination of milk and ice cream

The examination of milk and ice cream were carried out in dupli-
cate at the laboratory of Department of Dairy Production, Faculty of
Animal Production, University of Khartoum.

Milk analysis

The milk samples were analyzed by Lactoscan (Milkotronic LTD,
Europe) according to the instruction provided in the accompanied
technical manual.

Chemical analysis of ice cream

The total solids content of ice cream samples were determinate ac-

cording to modified method [16]. The fat content was determined by
Gerber method [17]. The protein content was determined by Kjeldahl
method and the ash content was determined by gravimetric method
[16].

Sensory evaluation

Ten untrained panelist were chosen to judge on the quality of ice
cream in terms of color, flavor, texture, taste, and the overall accept-
ability, using a sensory evaluation sheet. The judge was based on the
ranking method (1-5 points headonic scale), where 5: excellent, 4:
very good, 3: good, 2: acceptable and 1: poor [18].

Statistical analysis

The data were analyzed using SPSS 14. The significant differenc-
es between means were determined and separated by using Duncan’
Multiple Range Test (P<0.05).

Results
Chemical composition of milk

Chemical composition of cow milk sample was analyzed by Lacto-
scan. The means were found as 9.3%, 3.67%, 4.9% and 4.2% for solids
non- fat, protein, lactose and fat content, respectively.

Chemical composition of African fan palm and Muskmelon
ice cream

Total solids of ice cream

The total solids reveled significant (P<0.05) differences between
African fan palm and Muskmelon ice cream samples (Table 1). The
highest average of total solids content was found in Muskmelon ice
cream samples (37.2%, 34.7%, 34.65%, 34.23%, 32.9%) compared to
African fan palm ice cream samples. (35.5%, 33.65%, 32.89%, 32.25%,
31.69%) as shown in Figure 1.

Figure 1: Variation of total solids content of ice cream flavored with African fan palm
and Muskmelon during storage.

Fat content of ice cream

The fat content revealed non significantly (P>0.05) differences (Ta-
ble 1). Result in Figure 2 showed the fat content of natural flavored ice
cream during the storage period. The highest mean value of fat was
reported for African fan palm ice cream (2.9%) during day 60, while
the lowest mean value was found in Muskmelon ice cream samples
(2.05%) during day 45 as shown in Figure 2.
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Figure 2: Variation of fat content of ice cream flavored by African fan palm and Musk-
melon during storage.

Protein content of ice cream

Result in Figure 3 showed that the protein content of different nat-
ural flavored ice cream during the storage period. The protein content
revealed non-significant (P>0.05) differences between the different
types of ice cream during the storage period expect for Muskmelon
ice cream during day 45 and 60 of storage and African fan palm ice
cream during the day 5 and day 15 of storage. The highest means value
of protein was found in Muskmelon ice cream sample (5.68%) during
day 5, while the lowest means were found in African fan palm sample
(1.95%) during day 60 of storage.

Figure 3: Variation of protein content of ice cream flavored with African fan palm and
Muskmelon during storage.

Ash content of ice cream

The ash content of natural flavored ice cream revealed significant
(P<0.05) differences between African fan palm and Muskmelon ice
cream samples (Table 1). Result in Figure 4 showed the ash of natural
flavored ice cream during the storage period. The highest mean of ash
were found in Muskmelon ice cream samples (1.8%) for day 15, while
the lowest mean value was found in African fan palm ice cream sam-
ples (0.755+0.085%) as shown in Figure 4.

Composition (%) Aizi:::e::: (lf;o;m M:::::l(o(y:)ice Std. E Sig. level
Fat 2.5% 2.5* 0.04 NS
Protein 3.6 4.05* 0.02 bl
Total solids 33.19° 34.7° 0.25 b
Ash 0.98" 1.1* 0.03 *

Table 1: Comparison of chemical composition of ice cream flavored by African fan
palm and Muskmelon.

Means within each row bearing similar superscripts are not significantly different
(P>0.05).

NS: Not significant
* P <0.05.
**P<0.01.

P <0.001.

Figure 4: Variation of ash content of ice cream flavored with African fan palm and
Muskmelon during storage.

Sensory evaluation for ice cream flavored with African fan
palm and Muskmelon during storage

The sensory evaluation measurements (Table 2) revealed signifi-
cant (P<0.05) differences for the type of ice cream samples. The higher
scores of all sensory characteristics was found in African fan palm ice
cream sample during storage period as shown in Table 3.

Sensory attributes Afri.c an fan palm Muskmelon ice SE Sig. level
ice cream cream

Color 3.85 34 0.2 *

Flavor 3.74 3.20 0.2 *

Texture 3.43 3 010 *

Taste 3.73 1.8 0.16 x

Acceptability 3.95 2.55 0.2 oex

Table 2: Comparison of sensory evaluation of ice cream flavored by African fan palm
and Muskmelon.

* Significant: (P<0.05).
** P<0.01.
% P<0.001.

Discussion

Evaluation of ice cream processing using African fan palm and
Muskmelon juices were tried in the present study in order to assess
its chemical (Table 1 and Figure 1-4) and sensory properties during 8
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weeks of storage (Table 1 and Table 3). Different concentration of the
selected juices and Gum Arabic were examined before investigation of
the ice cream formula. In the present study, the Gum Arabic was add-
ed as stabilizer and emulsifier, because of its of availability in Sudan,
in addition to its health benefit [19]. Moreover today, Gum Arabic
has been widely used as a stabilizer, a thickener and/or an emulsifier
e.g., soft drink syrup, gummy candies and creams [20]. Gum Arabic is
added to produce the same opacity, appearance, mouth feel and palat-
ability as natural fruit juices [21].

Sensory Storage period
attributes 5 days 15 days 30 days 45 days SE Sig. level
Color 3.75* 3.75* 3.90* 3.10° 0.11 *
Flavor 3.50* 3.20° 3.50* 3.68* 0.11 NS
Texture 3.30" 3.25% 3.50° 2.85° 0.10 NS
Taste 3.10° 2.80* 2.90* 2.30* 0.16 NS
Acceptability 3.60* 3.10° 3.10° 3.20° 0.20 NS

Table 3: Effect of storage period on sensory evaluation of ice cream flavored by African
fan palm and Muskmelon.

Means within the each row bearing similar superscripts are not significantly different
(P> 0.05).

NS: Not significant: (P > 0.05).

* Significant: (P < 0.05)

The higher average of total solids was obtained in Muskmelon
ice cream samples and the lowest means for total solids content was
found in African fan palm ice cream samples (Table 1 and Figure 1).
The present result was in consistent with the finding reported that
the mean of total solids was 33.40+2.87% [22]. This could be due to
the high soluble solids content of Muskmelon fruit that recorded a
ranging from 10 to 16 Brix [11]. The ice cream containing larger ice
crystals showed lower total solids value [23]. Hence adequate total sol-
ids content is important for obtaining a good product with a smooth
texture and firm body [24].

The fat content in this study was not significantly (P0.05) differ-
ent. The highest mean value of fat was reported for Muskmelon ice
cream (2.7%) during day 15, while the lowest mean value was found
in African fan palm ice cream sample (1.9%) during day 30 (Table 1
and Figure 2). This supported Murtaza [25] who stated that there were
non significant effects on fat content during storage of ice cream. No
change in fat upon storage was also reported previously [26]. Both
types of the fruits used as well as camel milk were proved to be good
antioxidant, which is mainly because of their high vitamin C content.
This will be of significant when incorporated in camel milk ice cream
to fight against cancer and other diseases, which supported the camel
milk as functional food [14,27].

The highest mean value of protein was found in Muskmelon ice
cream samples (5.68%) during day 5, while the lowest means were ob-
tained for African fan palm samples (3.6+0.06) during day 45 (Table
1 and Figure 3). This could be due to the reason that Muskmelon is a
rich source of vitamin C, §3-carotene, vitamin A, carbohydrates, sug-
ars, protein and also traces of vitamin B6, vitamin K, niacin, vitamin
B2 and vitamin B1l. In addition, this fruit contains more than 90%
water [28]. The present result was consistent with the finding of Khat-
er and El Owni [22] who reported 2.69+1.03% protein in ice cream.
Similar results also stated that there were non significant effects on
protein content during storage of ice cream [25].

This study showed the highest mean of ash was in Muskmelon ice
cream samples (1.8%) during day 15 compared to those reported for
African fan palm ice cream samples (0.75%) as shown in Table 1 and
Figure 4. Similarly Khater and El Owni [22] reported that the ash of
ice cream was 0.64+0.19. The higher ash content in Muskmelon ice
cream might be because Muskmelon is rich in potassium [10].

The higher scores of all sensory characteristics were reported for
African fan palm ice cream samples (Table 2 and Table 3). However it
was reported that consumer preference for Muskmelon is determined
largely by its sweetness; due to its sugar content; flavor or aroma, tex-
ture and more recently as a rich source of phytonutrients [9]. The
present finding encourages the use of African fan palm in ice cream
making especially those made from camel milk.

Various factors were found to contribute to the differences of sen-
sory evaluation scores. It was found that the flavor of ice cream sam-
ples differed significantly due to variation in milk fat [29]. During the
storage, both types of ice cream showed variations (Table 2 and Table
3). Deterioration in sensory quality of ice cream with the passage of
time was reported previously [30]. Also the body, texture, flavor and
taste were affected significantly due to the difference in stabilizer/
emulsifier combination and storage period [31]. The texture of the ice
cream depends on many factors such as the state of aggregation of
the fat globules, the amount of air, the size of the air cells, the vis-
cosity of the aqueous phase, and the size and state of aggregation of
ice crystals [4,32]. Ice-cream in addition to its nutritive qualities can
also influence the mind because of its organoleptic characteristics and
its importance as thermoregulatory food in the fight against heat [6].
However, it was noted that with the passage of time, scores for flavor,
taste, and body/texture declined (Table 3). Also a gradual decrease in
the scores for all the sensory characteristics of the ice cream samples
during storage was found.

It is concluded that ice cream can be processed by adding Musk-
melon and African fan palm juices. Gum Arabic as ice cream stabilizer
could be used in ice cream flavored with African fan palm and Musk-
melon. The development of new varieties of ice cream is based on ei-
ther the milk, cream and whey concentrates and flavored with fruit
and vegetable extract [33]. The highest score for flavor and color were
recorded in ice cream samples flavored by African fan palm. The pres-
ent study encourages the processing and consumption of ice cream
made by additives of natural flavors and fruits; of approves antioxi-
dant properties; available in Sudan. However further studies should
be designed by adding local fruits and other additives to increase the
nutritional and health benefits and to give good flavor ice cream.
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