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ABSTRACT: The effect of incorporated mango's peels powder on the physical, chemical
and sensory properties of ice milk were studied. 5ice milk batchy were prepared by adding
0.0, 0.5, 1.0, 1.5 and 2.0% mango's peel powder. Obtained results indicated that adding
mango's peel powder to ice milk mixes increased the specific gravity and weight per
gallon, while did not affect significantly the acidity of ice milk mixes. Supplementing ice
milk with mango's peels powder increased the specific gravity, weight per gallon, melting
resistances, total solids and protein content of the resultant ice milk. Overrun did not
change by adding mango's peel powder up to 1.0%, while increasing the rate of adding
mango's peel powder above that decreased the overrun. Although all ice milk treatments
were accepted by the panelists ice milk treatments T1, T2 those made by adding 1.0 and
1.5% mango's peel powder gained the highest scores of organoleptic properties and were
the most acceptable ice milk treatments. The scores of organoleptic properties of all ice
milk did not change during the 8 weeks of storage. Titratable acidity, total solids, fat total
protein and ash contents did not change significantly during the storage period.
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INTRODUCTION

Ice cream which is the most popular
frozen dessert in Egypt and all the world
was made by mixing different ingredients
such as milk, cream, milk solids non-fat,
sugar, stabilizers, emulsifiers, flavours
and calorurs (Arbuckle, 2013). It is highly
accepted by children, adolescents, adults
and elderly public. The production and
consumption of frozen desserts have
been increased tremendously recently in
Egypt and all over the world because of its
significance nutritional value, production
of different forms and types, using a wide
range of ingredients and flavours,
production of low fat, low calories and low
lactose products using frozen desserts as
a carier for probiotics, prebiotics and
nutraceuticals and finally using the frozen
desserts as functional foods ( Kebary et
al., 2015 and Kebary et al., 2018).

Dietary fiber is naturally present in
cereals, vegetables, fruits and nuts. It is
not digested by enzymes in the human
intestinal tract, but part of it may be
metabolized by bacteria in the lower gut.
Dietary fibers are classified as soluble and
insoluble fibers (Desmedt and Jacobs,
2001; Behall et al., 2006 and Lunn and
Buttriss, 2007). Recently dietary fibers
have received increasing attention from
researchers and industry to incorporate
dietary fibers in different foods and dairy
products because of then crucial
beneficial effects such as reducing of
colon and heart related diseases, diabetes
incidence, gut neoplasia, reducing the
risk of colon cancer, preventing
constipation and hemorrhoids, lowering
blood cholesterol, regulating blood
glucose levels for diabetes management,
producing short chain fatty acids,
increasing calcium absorption,
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stimulating the immune system and
acting as prebiotics which enhance the
growth of beneficial gut
microflora(Pandiyan et al., 2012 ; Ahmadi
et al.,2014; Hamed et al., 2014 ; Kamalyet
al., 2017; Ayar et al., 2018 and Kebary et
al., 2018). The recommended adequate
intake of fibers is 25-38 g per day for
adults (14 g/1000 kcal/day). Yet, the diet of
a substantial number of people in
developed countries is insufficient to
achieve the recommended daily intake of
fibers. (King et al.,, 2012). In addition
dietary fibers can be used as fat replacers,
sugar replacers, a low caloric bulking
agent, texturizing agent, water and oil
binding agents and emulsification and gel
formation agents (Meyer et al., 2011;
Hamed et al., 2014; Kebary et al., 2015;
Kamaly et al., 2017and Kebary et al., 2018).

Mango is one of the most cultivated
fruit in the world. The world production of
mango fruits was 35 million tons, while in
Egypt it was 450 thousand tons in 2009
(FAO, 2009). There are several varieties
grown in Egypt such as alphonse, zebda,
mabroka, balady and succary (El-
Soukkary et al., 2000). Mango is a
seasonal fruit; therefore 20% of fruit are
processed for products such as puree,
nectar, juice, pickles and canned slices.
Peel, which is a major by- product during
processing of mango contributes about
15-20% of the fruit (Beerh, 1976). In Egypt
mango's peel and pulp fibers are
discarded as a waste and become a
source of pollution. It has been reported
that mango's peel is a good source of
polyphenaols, carotenoids, vitamin Eand C
and dietary fibers. Also, it exhibited good
antioxidant properties (Ajila et al., 2007;
Kim et al., 2010).

Dairy products are not a good source
of fibers however, they could prowide an
alternative vehicle for the development of
fibers enrich foods (Ozcan and Kuituldu,
2014).

The objectives of this study were
investigating the effect of supplementing
ice milk with mango's peel powder on
physical, chemical and sensory attributes
of ice milk and momitoring the changes of
ice milk quality during storage.

MATERIALS AND METHODS
Materials:

Fresh bulk buffalo's milk and cream
obtained from the herd of Faculty of
Agriculture, Minoufia University, Shibin
El. Kom, Egypt. Cream was obtained by
separating fresh buffalo's milk in the pilot
plant of Department of Dairy Science and
Technoogy.

Stabilizer was obtained from Meer
Corporation, North Bergen, NJ, USA.
Sucrose and cocoa powder was obtained
from the local markets.Skim milk powder
was obtained from Hoogwegt
international BV, Arnhenn, the
Netherlands (Fat: 1.25% max, Lactose:
56% max, Ash 8.2 % max, Moisture: 4%
max, Protein in MSNF: 34% min).

Preparationof
powder:

Mango's fruits were obtained from the
local market. Mango's fruits were washed
by distilled water, then peeled and their
edible portions were carefully separated.
The healthy and fully ripe mango's peel
were collected immediately after peeling,
washed with distilled water to remove any
foreign particles and blanched at 83°C for
5 min to avoid a browning reaction. The
peels were spread out on trays and dried
at 50°C £ 2 for 18 hr. using a conventional
air oven (Hassan et al., 2011). The dried
peels were ground carefully to pass
through a 250 Mm mesh, size sieve. The
powder designated mango's peel powder
(MPP) was packaged into air tight jars and
kept at 4°C until analysis and use. The
composition of mango's peel powderis
shown in Table (1).

mango's peel
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Table (1). The gross compositions of mango's peel powder (MPP).

Composition

Percentage (%)

Moisture 5.2
Protein 5.2

Fat 3.8

Ash 25

Total dietary fiber 48.1
Carbohydrate 35.2

Manufacture of ice cream:

Chocolate ice milk mixes were
prepared according to the method of
Khader et al., (1992) with the following
composition: 4% fat, 13% milk solid not
fat, 15% sugar, 0.5% stabilizer, 3% Cocoa.
Control ice milk treatment was made as
described above, while the other four ice
milk treatments were supplemented with
0.5, 1, 1.5 and 2 % mango's peel powder
respectively. Chocolate ice milk mixes
were heated at 69°C for 30 min, cooled and
then aged over night at 4°C. All ice cream
mixes were frozen in an experimental ice
cream batch  freezen (Cattabriga,
Bolongia, Italy). The resultant frozen ice
milk was packaged in plastic cups and
kept in deep freezer at -18°C for 24 hrs.
forhandening. Frozen ice milk was stored
at -20°C + 2 for 10 weeks.

Physical and chemical analysis:

Overrun of the ice milk was determined
according to the method of Arbuckle
(1986). The specific gravity of ice milk
mixes and ice milk samples were
determined according to Omar (2014).
Weight per gallon of ice milk mixes in
kilogram (kg) was directly calculated
according to Arbuckle (1986). The melting

resistance of ice milk was determined as
described by Omar (2014).

Chemical analysis:

pH values, titratable acidity and fat
content were determined according to ling
(1963). Total solids, ash and Total
proteinwere determined according to the
methods described by A.O.A.C, (2010).

Sensory evaluation:

Ten panelists from the staff members
and graduated students at the Department
of Dairy Science and Technoogy,
Department of Food Science and
Technoogy, Faculty of Agriculture,
Minoufia  University evaluated the
organoleptic properties of each batch of
chocolate ice milk at zero time and every
two weeks of storage period according to
score sheets described by Kebary and
Hussein (1997).

Statistical analysis:

Data were analyzed using the
completely randomized block design and
2 x 3 factorial design. Newman-keels. Test
was used to make the multiple
comparisons (Steel and Torrie, 1980)
using Costat program. Significant
differences were determined at p < 0.05.
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RESULTS AND DISCUSSIONS

Properties of Ice milk mix:

Titratable acidity of ice milk mixes is
shown in Table (2). The obtained results
revealed that there were no significant (p
> 0.05) differences among ice milk mixes
which means adding mango's peel
powder to chocolate ice mixes did not
have significant (p> 0.05) effect on the
titratable acidity of chocolate ice milk
mixes (Table 2).

Specific gravity and weight per gallon
followed similar trends (Table 2) (Hamed
et al.,, 2014 and Kebary et al.,, 2018).
Specific gravity and weight per gallon
increased by adding mango's peel powder
and this increase was proportional to the
rate of adding mango's peel powder
(Table 2). These results might be due to
the increase of total solids of chocolate
ice milk mixes (Hamed et al., 2014 and
Kebary et al., 2018). Chocolate ice milk
mix that made with the highest amount of
mango's peel powder had the highest
specific gravity and weight per gallon and
were significantly (p < 0.05) different from
those of control chocolate ice milk mix

that made without adding mango's peel
powder (Table 2).

Properties of chocolate ice milk:

Overrun is evident from the data in
Table (3) that overrun decreased by
increasing the amount of added mango's
peel powder. This trend was also assured
by the finding of Dervisoglu and Yazici
(2006), and Deosarkar et al., (2016).

Chocolate ice milk treatments C,T1 and
T2 were not significantly (p > 0.05)
different from each other, which means
adding mango's peel powder up to 1% did
not have significant (p > 0.05) effect on the
overrun of the resultant chocolate ice
milk, while increasing the amount of
added mango's peel powder above 1.0 %
caused a significant (p < 0.05) reduction of
the overrun of chocolate ice milk (Table
3).This decrease of overrun might be due
to the increase of viscosity (Fuentes-
Alventosa et al., 2009 and Elleuch et al.,
2011), which subsequently suppress the
ability of chocolate ice milk to retain air
(Chang and Hartel 2002, Sofjan and Hartel
2004 and Meyer et al., 2011).

Table (2). Effects of supplementing ice milk with mango's peel powder on some properties

of ice mix.
Treatments® Specific gravity Weight per gallon Acidity
c* 1.1134F 4.2153F 0.2417
T1 1.1236° 4.2539° 0.232%
T2 1.1341° 4.2937¢ 0.2317
T3 1.14468 4.33348 0.234A
T4 1.21487 4.5992A 0.235%

e Each value in the table was the mean of three replicates.
For each effect the different letters in the same column means the multiple comparisons are different
from each other, letter A is the highest mean followed by B, C, ...etc. Significant at 0.05 level (p <

0.05).

* C: control, chocolate ice milk without any additives.
T1, T2, T3 and T4: chocolate ice milk treatments made by adding 0.5, 1, 1.5 and 2% of mango's peel

powder, respectively.
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Table (3). Effects of supplementing ice milk with mango's peel powder on some properties

of ice milk.
B Weight Melting resistance
Treatments® Specific per Overrun
gravity first 60 Next 30 Last 30
gallon ) . :

min min min
C* 0.7835P 2.4362° 70.544 38.44 45.64 15.8F
T1 0.8040°P | 2.8546¢P 70.22A 37.678 42.38 19.6°
T2 0.8343° 3.2344°¢ 68.81A8 36.48 40.5°¢ 22.3¢
T3 0.89438 3.38588 60.23¢ 36.58¢ 37.8P 24,98
T4 0.9556* 3.61797 55.19° 35.1°¢ 36.3PE 27.6*

* Each value in the table was the mean of three replicates.
For each effect the different letters in the same column means the multiple comparisons are different
from each other, letter A is the highest mean followed by B, C, ...etc. Significant at 0.05 level (p <

0.05).

* C: control, chocolate ice milk without any additives.
T1, T2, T3 and T4: chocolate ice milk treatments made by adding 0.5, 1, 1.5 and 2% of mango's peel

powder, respectively.

Effect of mango's peel powder on
specific gravity and weight per gallon of
ice milk are presented in Table (3). Both
Specific gravity and weight per gallon
followed similar trends (Hamed et al., 2014
and Kebary et al., 2018). Supplementing
chocolate ice milk with mango's peel
powder caused a significant increase (p <
0.05) of specific gravity and weight per
gallon of the resultant ice milk. There was
no significant difference (p > 0.05)
between control ice milk and treatment T1
that was made with adding 0.5% mango's
peel powder. On the other hand treatment
T4 that was made with adding the highest
amount (2.0 %) of mango's peel powder
exhibited the highest specific gravity and
weight per gallon and was significantly
different (p< 0.05) from those of other
chocolate ice milk (Table 3). These results
might be due to the increase of total solids
and/or the reduction of the overrun of the
resultant chocolate ice milk, where there
is negative correlationamong specific
gravity and weight per gallon and the

overrun. These results are in accordance
with those of (Hamed et al., 2014; Kebary
et al., 2015; Kamaly et al., 2017 and Kebary
et al., 2018).

The melting resistances of chocolate
ice milk that was expressed as the rate of
melting shown in Table 3).
Supplementing chocolate ice milk with
mango's peel powder caused a pronounce
(p < 0.05) reduction of the rate of melting,
which  means increase the melting
resistance of the resultant chocolate ice
milk at 60 min and the next 30 min (Table
3). There was positive correlation between
the amount of added mango's peel
powder and the melting resistance of the
resultant chocolate ice milk at 60min and
the next 30min (Table 3). These results
could be attributed to the higher dietary
fiber content of mango's peel powder
(Dervisoglu and Yazici, 2006; Temiz and
Yesilsu 2010; Crizel et al., 2014; Hamed et
al., 2014) that increase the viscosity and
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the water holding capacity (Fuentes-
Alventosa et al., 2009; Elleuch et al., 2011;
Baddi 2012 and Akbari et al., 2016) which
binds higher amount of water and left
lowest amount of free water that can be
melted faster than bound water, therefore
increase the melting resistance. These
results could be supported by the finding
of (Temiz and Yesilsu 2010; Akalin et al.,
2017, Kamaly et al., 2017, Kebary et al.,
2018). On the other hand melting
resistance of all chocolate ice milk
treatments after the last 30min decreased
significantly (p < 0.05) and this decrease
was proportional to the rate of adding
mango's peel powder (Table 3). These
results are in agreement with these
reported by Kebary et al., (2015); Kamaly
et al., (2017) and Kebary et al., (2018).

All ice cream treatments were not
significantly (p > 0.05) different from each
other in titratable acidity and pH value
which means that supplementation of
chocolate ice milk with mango's peel
powder did not have significant effect on
the titratable acidity of ice milk treatments
(Table 4). Titratable acidity and pH value
of all ice milk treatments did not change
significantly during the storage period (p
> 0.05). Similar results were reported by
Kebary et al., (2018).

Total solids and total protein contents
of ice milk treatments made with
supplementation with mango's peel
powder increased significantly (p < 0.05)
(Table 5) by adding mango's peel powder.
There was positive correlation between
the rate of adding mango's peel powder
and total solids content of the resultant
chocolate ice milk (Table 5). (Abdullah et
al., 2003; Soukoulis et al., 2009; Hamed et
al., 2014; Ayar et al., 2018). On the other
hand total solids content of all chocolate
ice milk treatments did not change
significantly (p> 0.05) during the storage
period (Table 5). These results are in

agreement with those reported by Hamed
et al., (2014); kamaly et al., (2017) and
Kebary et al., (2018).

Fat and ash contentsof ice milk
treatments made with supplementation
with mango's peel powder were not
significantly different from that of control
ice milk which means that
supplementation with mango's peel
powder did not affect significantly fat and
ash contents (p> 0.05). Fat and ash
contents of ice milk treatments did not
change significantly during storage
period (Table 6).

The scores of flavor, body and texture
and total scores followed similar trends
(Tables 7, 8). On the other hand there more
no significant (p > 0.05) differences
among all chocolate ice milk treatments of
the scores of colour and melting quality,
which means adding mango's peel
powder did not have significant (p> 0.05)
effect on the colour of the resultant ice
milk (Tables 7, 8). The most acceptable
chocolate ice milk treatments were T2 and
T3 those made with adding 1.0 and 1.5%
mango's peel powder. These treatments
(T2 and T3) were not significantly (p>0.05)
different from each other, while they were
significantly (p < 0.05) different from the
other treatments (C, T1, T4). These results
indicate that supplementing of chocolate
ice milk with mango's peel powder up to
1.5% improved significantly the
organoleptic properties of chocolate ice
milk (Tables 7, 8).The score of
organoleptic properties (flavor, colour,
melting quality, body and texture and total
score) did not change significantly (p>
0.05) during the first 8 weeks of storage
period then decreased during the last two
weeks (Tables 7, 8). These results are in
agreements with those reported by
Kebary et al., (2004), Hamed et al., (2014),
Kamaly et al., (2017) and Kebary et al.,
(2018).



Quality of ice milk supplemented with mango's peels powder

(z) a1qeL ass

(4] ¢9 1’9 451 €67t [N 4% vl
19 6'S 6'S 86t vL¥E £EvE £l
69 g8°G [4° 24 9lvE C6EE LE'EE el
18°G S8°G 189 L6'EE go'ee LZ'EE Il
re8's 18's 6.°G SLEE [4: 4 [ANYA wd
0l ] 0 0l ] 0
(syaam) pouad abelols
uiaoud jejol SpIjos |ejoL .Sjuswjeal)

uazoly ay} Buunp ulajoid [e30) pue spIjoOs [e}0} uo Japmod

‘s)aam (| Joj abeio)s

siaquy [2ad s,obuew M yjiw 221 Buguawaddns jo s3oay3 "(g) aiqel

(z) =1qeL @S

v90 | 199 | 659 | eg9 | 159 | 669 | eczo | wezo | oeezo | wezo | evzo | swzo y1
€99 | 299 | 099 | 959 | ¥s9 | €59 | vezo | o9czo | Zczo | 6€20 | zvzo | evzo el
599 | v99 | coo | 8g9 | os9 | se9 | i1ezo | zezo | eczo | sezo | 1620 | 6620 zL
909 | 999 | voo | 699 | 8s9 | 9g9 | eezo | eczo | vezo | sezo | wzo | zvzo bL
v90 | z99 | 199 | 859 | 99 | g9 | iezo | zezo | eezo | wezo | eczo | o .0
iy 8 9 ¥ Z 0 oL 8 9 y z 0
] sejdwes yjiw 291 J0 anjeA Hd e (SSSRR ] seidures yjjiw 391 3o (%) AjpIoe sjqejeni] ~SusupeslL

anjea Hd pue Aipioe ajqejenn uo Japmod siaqy [9ad s,oBuew ypm yjiw a1 Buguawsa|ddns jo sjaay3 () 21qelL



K.M.K. Kebary, et al.,

[(z) aiqey sss.

69 |€L|s.|8L|ze|98| 9 |z|L|2|8|8| ¥ |S|s|9|L|8|sz|9z|zLz|8z|6Z|0c|ve|se|oc| e8| OF i
7. |8L|z8|s8|68|26| 9 |L|8|8|6|6| ¥ |S|9|L|8|6|L2|82|6Z|0c|1e|2e|se|8e|6E| OV LY 2¥ el
1L |sL|6L|c8(88|16| 9 |2Z|8|8|6|6| ¥ |v|G|L|8|6|9Z|9z|Lz|8Z|0c|Le|oc|8e|6E|OF|LY| ¥ Al
89 |z.|l2|18|98|68| 9 |9|L|8|6|6|G|S|9|2|8|8|sz|9z|zz|8Z|62|1c|2e|se|Le|s8e|ov| ¥ 1L
69 |S.|08|¢c8|28|06| 9 |z|8|8|6|6| ¥ |S|9|2|8|8|9z|sz|8z|6Z |0c|1e|¢ee|oc|s8e|6e|0F| I¥ .0
oL |s|9|v|z|o|ot|s|lo|¥|z|o|oL|8|o|v|z|o|oL| 8|9 |v|Z|ofoL|8|o|¥|Z]| O

(001) 21095 jejo) (01) TriB[67 (0LJAJITEND Bunjey | (s¢) 21nyxay pue Apog (s¥) 1one14 «Sjuaueal]|

‘sauadouid adajouelio uo Japmod siaquy [22d s,0Buew YIm yjiw 221 33ejo20y2 Buguawsa|ddns jo syoau3 (1) 21qelL

(z) a1qeL as9s,
1T rA ! ve'l ¥'G ¥'s £g vl
T £l ve'l £G L' 2’5 £l
vel (A oA 'S £q 2’5 Zl
£e’) (XA (A" GG ¥'S s LL
L2l 611 gl LY ¥'s ¥'s *d
0l S 0 ol S 0
(sy9am) pouad abeioyg
aosad ysy juaoiad jeq -Sjuawgeal)

‘Sjaam (| Jo} abelo)s uazody ayy Buunp yse pue e uo Japmod siaqy [Fad S,0DUEW UYpm yjiw 2231 Bunguawsa|ddns jo syoay3 “(9) ajqel



(z) s1qeL 995 .

v v v 95.°0 v | | av| g | € g x L¥S0 uisjoid
v v v 990°0 V|V |V |V |V L£0°0 usy
v v v 800 V|V |V |V |V LL0°0 Jed
v v v 091'Z V| v | 8|8 ]| 2 x€9L°9 SP1|0S [E30L
0L g 0
g8 |8 | v | vV |V |V x 07E'918 8 | v | Vv | € g x §2'06 21095 |ejo
g |8 | v | ¥V |V |V x 7E'81 V|V |V |V |V 009' inojo)
a|a | Vv |V |V |V X4 YV | V|V |V | V¥ vl Ayjenb Bunje
g8 |8 | Vv | vV |V |V x 0TL'09 8 | v | g | € g x 0012} 2.mjxa} pue Apog
8 |8 | v | vV |V |V x T¥'00} O | v | v |08 | € x 09€°5C ione|
V|V |V |V |V |V 2200 V|V |V |V |V 6010 sanjeA Hd
V|V |V |V |V |V 1200 V| V|V |V |V £00°0 Apioe ajqeniL
8 o v ¢ 0 = e m_.m;ﬂ_..m_hmaw—.—__.ou 0_”_._.:_.__....._ 2
» Suoskeduio SldRInN salenbg ueapy sjuaunean jo au3 salenbg ueay sapadoud
aBeio}s Jo 10943 Aliw 391 83e1020U]

Quality of ice milk supplemented with mango's peels powder

‘saipadold yjiw 221 ajejoaoyd Jo sisAjeue [eansiels (g) a1qel



K.M.K. Kebary, et al.,

It could be  concluded that
supplemented chocolate ice milk with
mango's peel powder up to 1.5% improved
the melting resistance and the
acceptability of theresultant chocolateice
milk, while did not have significant
effects(p> 0.05) on acidity, fat and protein
content.  Therefore, it could be
recommended that it is possible to make
a good quality chocolate ice milk by
adding up to 1.5% mango's peel powder

without determinantal effects on

chocolate ice milk quality.
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