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ABSTRACT 

 
Four types of vegetable oils, namely palm, palm kernel, coconut and 

sunflower oil were used to replace 50 and 100% of milk fat of vanillin ice cream mixes. 
The physical and physiochemical properties of ice cream mixes and the resultant 
frozen product were evaluated.  
The obtained results could be summarized as follows: 

1- Milk fat replacement by vegetable oils showed no pronounced effect on titratable 
acidity, pH values, specific gravity and weight per gallon of the resultant ice cream 
mixes. Whereas, freezing point and apparent viscosity of the experimented ice 
cream mixes  markedly decreased, while their whipping abilities increased when 
50% of milk fat was replaced by palm or palm kernel oil. Similar trend was obtained 
when 100% of milk fat was substituted by co-count oil. But when milk fat milk was 
replaced by 100% of palm oil a marked increase in the consistency and apparent 
viscosity was observed. On the other hand, the ice cream mixes made with sun 
flower oil (50 and 100 % substitution) exhibited more decrease in the 
abovementioned indices.         

2- The obtained ice creams containing 50 and 100% sunflower oil exhibited the lowest 
overrun% and milting resistance among all ice creams. While, the ice creams 
containing palm or palm kernel oil (50% substitution) preferred the control, coconut 
and sun flower ice creams in the melting resistance and overrun%. But, substitution 
of all milk fat (100%) with palm oil (high melting point) led to increase melting 
resistance of resultant ice cream. Moreover, its fat destabilization index was the 
lowest among all treatments.  

3- The ice cream made with palm oil (50% substitution) gained the highest 
organoleptic scores, while the replacement of milk fat with sunflower oil (50 or 100% 
substitution) led to oily taste and weak body of frozen product, which gained the 
lowest organoleptic scores. 

Hence, substitution of 50% milk fat with palm oil was preferable than that of 
control, 50% palm kernel and 50 or 100 % coconut containing ice cream, respectively. 
Keywords: Ice cream, milk fat, vegetable oil, physicochemical properties. 

 

INTRODUCTION 

 
Frozen desserts which include many varieties are very desirable 

products throughout the world, because of its palatable, healthful and 
relatively inexpensive cost (Pitz, 1987). Ice cream is one type of frozen 
desserts widely consumed by public. Mix composition of ice cream depends 
mainly on dairy and non dairy ingredients. Vanilla ice cream for example 
contains not less than 9% milk fat and 20% total milk solids (Arbuckle, 1986). 

Milk fat has the advantages of improving the texture, mouth feel 
creaminess and rich flavor of the product (Goff and Jordan, 1989 and 
Marshall and Arbuckle, 1996). But, high consumption of saturated fats such 
as milk fat is not recommended by health authorities as they represent risk 
factor for heart diseases. While, consumption of unsaturated fats and oils 
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(mainly vegetable oils) are known to reduce the level of serum LDL 
cholesterol and triglycerides, but has no effect on the HDL cholesterol level 
(Jee, 2002). 

Moreover, inadequate milk supply and expensive cost of milk fat 
especially in developed countries have become one of the biggest problems 
to dairy industries. This encouraged researchers to look for suitable 
vegetable oils to replace milk fat in ice cream manufacturing. El-Safty et al 
(1978) studied the effect of using hydrogenated oils in ice cream making, it 
was reported that substitution of butter fat by hydrogenated oil, with melting 
point 32oc, up to 50% could be used successfully in the manufacture of ice 
cream. But, the flavor decreased as the added hydrogenated oil increased. 
So, it was suggested to improve the ice cream flavor, by adding chocolate or 
cinnamon to the mix. Youssef et al (1981) replaced butter fat by cottonseed 
or corn oil with a level of 25%. Abdou et al (1996) found that hydrogenated 
palm kernel oil (M.P. 33- 36oc) was a good substitute for butter fat in ice 
cream manufacturing. Also, the effect of partial substituting of milk fat in ice 
cream mixes with coconut, sunflower, peanut oils on the quality of obtained 
ice cream was reported in several studies (Hussein and Yasin, 2005; Al-
Saleh and Hammad, 1992 and Magdoub et al, 1991). Moreover, Rnazaruddin 
et al,(2008) have found that combination of rice bran oil and dates 
concentrate in formulation of ice cream mixes led to increase the overrun% 
and organoleptic scores of the resultant ice cream.   

Generally, there are five factors as reported by Marshall et al 
(2003)and Goff (2006). should be considered in the selection of vegetable oil 
for use in imitation ice cream; these are crystal structure, rate of fat 
crystallization, temperature dependent melting profile, the content of high 
melting triglycerides and flavor and purity of the oil. Also it is well known that 
the type of fat influence the characteristics of the resultant ice creams by 
affecting their rheological and sensory properties. 

 Therefore the objective of this study was to substitute 50 and 100% 
of milk fat in ice cream mixes by palm, palm kernel, coconut or sunflower oil 
to extend studying of their effect on the physicochemical and quality of the 
obtained ice cream, aiming to choose the suitable oil and its percentage of 
substitution.   

 
MATERIAIS AND METHODS 

 
Palm oil was obtained from Misr Gulf oil processing Co., Attaka, 

Suez, Egypt; coconut oil was obtained from Savola Sime Egypt Co., Suez, 
Egypt; palm kernel oil was obtained from Premium, Malizia. white      
sunflower oil was obtained from Arma Food Ind., 10th of Ramadan City, 
Egypt. 

Fresh raw buffalo's milk was obtained from the herd of the Fac. 
Agric., Cairo Univ., Egypt. Milk was skimmed (using a separator ALFA 
LAVAL) into skim milk (0.1% fat and 10.3% T.S) and cream (57% fat and 
61.8% T.S). 
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Skim milk powder (0.5% fat and 97% T.S) was imported from 
Sweden. It was purchased from the local market.  

Other ingredients (cane sugar, gelatin and vanillin) were obtained 
from the local market.   

Ice cream mixes were formulated according to Arbuckle (1986), as 
shown in Table (1). All ice cream mixes were standardized to contain 8% fat, 
12% milk solids not fat (MSNF), 14% sugar and 0.7% gelatin. Eight 
treatments in addition to control treatment were carried out in which palm, 
palm kernel, coconut or sunflower oil was used to replace 50 and 100% of fat 
in ice cream mix. 
 
Table (1): Formulations of ice cream mixes 

Ingredients (gm) Control 
Vegetable oil in ice cream mix* 

50% 100% 

Skim milk 3000 3000 3000 

Fresh cream 695 348 - 

Vegetable oil - 199 397 

Dried skim milk 270 287 305 

Sucrose 700 700 700 

Gelatin 35 35 35 

Water 300 431 563 
 Ice cream mix made with substitution of 50% or 100% milk fat by palm, palm kernel, 

coconut or sunflower oil. 

 
Fresh cream and skim milk were mixed together and heated to 65oc. 

During heating, skim milk powder and sucrose were added at 40 – 50oc, 
while, gelatin was added as a solution to the mix at 60oc. All ice cream mixes 
were homogenized at 65oc at pressure of 150 bar using a homogenizer 
(Rannie, Denmark), pasteurized at 75oc for 30 min and rapidly cooled, in ice 
bath, to 8oc. Mixes were aged at 5 + 1oc overnight. Just before freezing in a 
batch freezer (Star Matic vsoo, Italy), 0.03% vanilla was added to each mix. 
The resultant ice cream was packaged in 120ml cups and hardened in a 
deep freezer at -25oc for 24 hr at least before analysis. All treatments were 
carried out in triplicates. 

Total solids, fat, titratable acidity and pH value were determined 
according to A.O.A.C (1996). Flow time of the mix was measured as the time 
in seconds to empty a 50ml pipette at 5oc under atmospheric pressure as 
mentioned by Arbukle, (1986).  

Fat destabilization index was determined according to Goff and 
Jordan (1989) as follows:  Experimented ice cream mixes and thawed 
resultant ice cream samples were gently mixed, 3g of each sample were 
weighed into a 50ml Erlenmeyer flask, 27ml distilled water at room 
temperature were added, 1ml of the 1:10 dilution was placed in a 50ml 
volumetric flask and diluted to the mark with distilled water, and a sample of 
the 1:500 dilution was placed in a spectrophotometer tube. The tube was 
centrifuged for 5 min at 1000 rpm, allowed to stand for 10 min, and 
absorbance (A) was measured at 540 nm on WLW spectrophotometer 
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Jenway, 6320 U.K, England. Percent of fat destabilized was calculated 
according to the following equation: 

                                                                                       
                                                                           × 100 

 
 
Distilled water was used as a blank to zero the instrument.  

The whipping ability of the ice cream mix was estimated by the 
overrun method (Phillips et al, 1987). The mix (350ml) was placed in a 0.75 L 
glass bowl, calibrated with known volume of water, and placed inside a 2.5 L 
stainless steal bowl. An ice and salt mixture was placed between the bowls to 
cool the mix to 4 oc. whipping was carried out using mixer (Toshiba, Japan) at 
speed 5. Overrun values were calculated at 4 min intervals by weighing a unit 
volume of both mix and foam (resultant ice cream). After weighing, the foam 
was returned to the mixer for further whipping within 1 min. the test was 
stopped after overrun values were peaked. 

Whipping ability was expressed as the percentage of overrun and 
calculated as follows: 
% overrun =  
                                                                                              × 100 
 

Meltdown of frozen ice cream was determined by modifying the 
method described by Arbuckle (1986) as follow: A 113g sample of tempered 
ice cream was placed on a 100 – mesh metal screen in an 25oc gravity 
convection refrigerator/ incubator (Tembra, Island) to simulate ambient 
summer temperatures, and the volume of melted liquid collected in a 
graduated cylinder was recorded every 15min for 60 min. 

The specific gravity of the mix and ice cream were determined using 
the method described by Winton (1958) and freezing point (FAO, 1977). The 
weight per gallon was calculated according to Burke (1947). Viscosity of ice 
cream mix was carried out as described by Petersen et al (2000), using a 
Brookfield DV II + helical viscometer (Brookfield engineering laboratories, 
Inc., Stoughton MA) fitted with a VL Adaptor. The overrun % of the resultant 
ice creams was estimated as reported by (Arbuckle, 1986): 

The sensory properties of the resultant ice creams were assessed by 
15 panelists for flavor (50 pints), body & texture (30 points), melting quality 
(10 points) and appearance (10 points) according to Marshall et al 
(2003).Three replicates were carried out and their average was recorded.   

 

RESULTS AND DISCUSSION 
 

As shown in Table (2), the replacement of milk fat with vegetable oils 
had no marked effect on both of pH and titratable acidity values.  There were 
no marked differences among pH and titratable acidity values of ice cream 
mixes containing vegetable oils as compared with those of control treatment. 
The pH ranged from 6.47 to 6.43 while the titratable acidity ranged from 0.21 
to 0.23%. These values of all treatments are within the normal range reported 
by Marshall et al (2003). 

A (unfrozen mix) – A (ice cream sample)  
A (unfrozen mix) 

 

Weight of unit volume of mix – Weight of unit volume of foam 
Weight of unit volume of foam 
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Table (2): Properties of ice cream mixes as affected by milk fat 
replacement by vegetable oils 

Properties Control 

Ice cream mixes containing vegetable oil 

Palm oil Palm kernel oil Coconut oil Sunflower oil 

50% 100% 50% 100% 50% 100% 50% 100% 

Titratable acidity % 0.22 0.22 0.21 0.22 0.22 0.22 0.21 0.21 0.23 

pH value 6.46 6.47 6.44 6.46 6.43 6.43 6.43 6.47 6.43 

Specific gravity g/cm3 1.044 1.038 1.036 1.041 1.050 1.069 1.079 1.055 1.074 

Weight per gallon (Lb) 8.712 8.662 8.645 8.690 8.762 8.921 9.004 8.804 8.963 

Flow time (sec) 51 54 66 49 42 46 40 39 27 

Freezing point (oc) -1.8 -1.9 -1.4 -2.3 -2.2 -2.2 -2.4 -2.2 -2.3 

Apparent viscosity (cp) 203.8 138.1 226.7 121.6 98.1 175.7 132 97.1 84.3 
 

The consistency of ice cream mix as measured by the flow time 
differed between treatments. Flow time increased as the substitution % 
increased in case of using palm oil (Table 2). The opposite trend was 
observed for the substitution with palm kernel, coconut and sunflower oil. The 
flow time of ice cream mix containing palm oil was higher than that of the 
control. On the other hand the flow time of ice cream mix containing other 
experimented vegetable oils was lower than that of control.  

Regarding, the freezing point and apparent viscosity values of the ice 
cream mixes made with vegetable oils it was found that both of freezing point 
and apparent viscosity values were lower than that of their respective value of 
the control except for that of ice cream mix containing 100 % palm oil where 
these value were higher than that of the control one (Table 2). This decrease 
was proportional to the rate of substitution by vegetable oils except for the 
palm oil, treatment at 100% substitution where the ice cream mix had the 
highest freezing point (-1.4oc) and the highest apparent viscosity (226.7 cp) 
as compared to control -1.8oc  and 203.8 cp respectively as shown in Table 
(2). This could be attributed to the properties of palm oil which had higher 
content of saturated fatty acids as compared with other vegetable oil used. 
The decrease in viscosity when vegetable oils other than palm oil were used 
as substitutes may be attributed to the liquid nature and to the absence of 
agglutinin in such oils which accelerate the formation of fat clumping in case 
of milk fat (Abdou et al, 1996, Rabie et al, 1987 and Yousef et al, 1981). Also, 
the vegetable oils had higher unsaturated fatty acids content than the milk fat, 
which resulted in decreasing the viscosity of ice cream mix (Im et al, 1994). 

The whipping abilities of ice cream mixes as measured by 
determination of percentages of overrun varied among treatments (Fig 1 a 
and b). overrun values compared at 4 min showed that ice cream mixes 
made with palm oil (50% substitution), coconut oil (100% substitution) or palm 
kernel oil (50% substitution) produced significantly higher air incorporation 
(123.9, 114.4 and 107%, respectively) than the ice cream mix made with milk 
fat (control) (90.6%), followed by the ice cream mixes made with coconut oil 
(50% substitution), palm kernel oil (100% substitution) or palm oil (100% 
substitution) (52.3, 78.1 and 76.4%) respectively, (Fig 1 a, b). Overrun for the 
control peaked in 4 min, decreased at 8 min, and then leveled off. The ice 
cream mixes made with sunflower oil (50 & 100% substitution) incorporated 
the least amount of air (64.2 and 60.3% at 4 min, respectively) because of its 
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higher unsaturated fatty acids content and the liquid nature, which could not 
retain air bubbles. Also, the overrun of the mix containing palm oil (100% 
substitution) rapidly decreased as compared with any other mix containing 
palm kernel or coconut oil. This decrease in overrun was due to the high 
viscosity of this mix, which, do not favor foaming capacity and foam stability 
(Stanley et al 1996 and Arduckle, 1986). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig (1a): Mean (percentage) of overrun values of five ice cream mixes 
measured at 4 min intervals 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig (1b): Mean (percentage) of overrun values of five ice cream mixes 
measured at 4 min intervals. 
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Moreover, substitution of milk fat with vegetable oil had negligible effect on 
specific gravity and weight per gallon (Table 2). These results are in line with 
the data obtained by (Hussein and Yeasin 2005, Yousef et al, 1981 and 
Elhami et al, 1977). 

Qualitative properties of the ice cream treatments made with 
vegetable oils are shown it Table (3). The ice cream made with sunflower oil 
(50% & 100% substitution) showed the lowest overrun % (34.4 and 30.8%, 
respectively) and melting resistance (31.2 & 44.3% loss after 15 min, 
increased to be 93.5 and 98.5% loss after 45 min) as shown in Table 3. The 
overrun% and melting resistance decreased with increasing the sunflower oil 
ratio added. While, the ice cream made with palm oil (100% substitution) had 
the highest melting resistance (53.3% loss after 60 min). This increase in 
melting resistance for palm oil ice cream might be due to high melting point of 
palm oil (Hui Y.H, 1996) Thus, the differences in the melting resistance of 
vegetable oil ice creams were mainly due to the differences in melting points 
of vegetable oils used in forming ice cream mixes (Goof and sbangnuolo, 
2001).Moreover Im et al, (1994) reported lower melting resistance for ice 
cream made with milk fat and vegetable oil (higher content in unsaturated 
fatty acids) than that made with milk fat alone. 
 

Table (3): Qualitative properties of ice cream as affected by milk fat 
replacement by vegetable oils 

Properties Control 

Ice cream containing vegetable oil 

Palm oil Palm kernel oil Coconut oil Sunflower oil 

50% 100% 50% 100% 50% 100% 50% 100% 

Specific gravity g/cm3 0.6746 0.6363 0.7297 0.6494 0.7022 0.7070 0.6626 0.7849 0.8208 

Weight per gallon (Lb) 5.63 5.31 6.09 5.42 5.86 5.90 5.53 6.55 6.85 

Overrun (%) 54.7 63.1 42 60.3 49.5 51.2 62.7 34.4 30.8 

Melting resistance Loss % 
after    15 min 

30 min 
45 min 
60 min 

 
11.4 
24.3 
65.6 
98.2 

 
8.2 

17.8 
45.5 
78.2 

 
5.1 

13.3 
22.4 
53.3 

 
7.6 

18.3 
47.2 
74.8 

 
6.2 

14.8 
38.1 
69.8 

 
10.3 
22.9 
59.3 
86.1 

 
10.8 
18.7 
53.1 
81.7 

 
31.2 
64.3 
93.5 

- 

 
44.3 
72.4 
98.5 

- 

Fat destabilization index (%) 7.24 5.56 2.15 4.32 3.98 6.94 5.95 7.4 7.98 
 

Fat destabilization index of ice cream made with vegetable oils 
compared with ice cream made with milk fat (control) is shown in the same 
Table. Fat destabilization of the resultant ice creams was previously found to 
be dependant on melting point of the vegetable oils used. It decreased as 
melting point of the vegetable oil used increased. For instance, increased 
solidified fat such as palm oil (high melting point) reduces shear sensitivity of 
the fat in ice cream mix and thus resulted in less fat destabilization (2.15%). 
Whereas, increases sunflower oil (low melting point) in ice cream mix 
increases the susceptibility of ice cream fat to be ruptured by the shear forces 
(from the blades) during freezing and thus increases fat destabilization 
(7.98%) (Adleman and Hartel, 2002 and Rnazaruddin et al, 2008). 

Concerning the specific gravity and weight per gallon, which depend 
on the mix ability to hold air bubbles in the resultant ice cream, it was 
observed that the weight per gallon of ice cream increased  (Table 3) as a 
result of replacing milk fat with sunflower oil (50 & 100% substitution) and 
palm oil (100% substitution) (low whipping abilities, Fig 1 a, b). While, using 
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of palm oil (50% substitution), coconut oil (100% substitution) or palm kernel 
oil (50% substitution) showed an opposite trend (Table 3). These data are in 
agreement with that of Hussein and Yasin (2005) who indicated that overrun 
decreased, but specific gravity and weight per gallon increased when milk fat 
was replaced with peanut oil. 

Scores of sensory evaluation of the examined treatments of ice 
creams are shown in Table (4). The ice cream made with palm oil (50% 
substitution) characterized with smoothness and creaminess. Moreover, 
panelists have found no pronounced differences in appearance, melting 
quality and body & texture parameters among ice creams made with palm oil 
(50% substitution), palm kernel oil (50% substitution) or coconut oil (100% 
substitution). However, the ice cream made with palm oil (50% substitution) 
exhibited the highest flavor scores, followed by that made with coconut oil 
(50% substitution) and palm kernel (50% substitution) and coconut (100% 
substitution) (Table 4). On the other hand, the ice cream made with sunflower 
oil (50 & 100% substitution) had the lowest body & texture and flavor scores, 
because of its oily taste, weak body and fast melting down (Table 4). These 
results are in agreement with those obtained by Rothwell (1976), who found 
that oily taste and weak body have accompanied the ice cream made with 
vegetable oil. Similar results were reported by Hussein and Yasin (2005) who 
used the peanut oil in ice cream making, so, they flavored this ice cream by 
coffee to improve the taste of product.  
 

Table (4): Sensory evaluation of ice cream as affected by milk fat 
replacement by vegetable oils 

Properties Control 

Ice cream containing vegetable oil 

Palm oil Palm kernel oil Coconut oil Sunflower oil 

50% 100% 50% 100% 50% 100% 50% 100% 

Flavor                 (50) 47 48 44 45 43 46 45 37 33 

Body & texture   (30) 27 28 22 27 24 26 28 19 16 

Melting property (10) 9 9 6 9 7 9 8.5 5 4 

Appearance       (10) 9 9 9 9 8 8 8.5 6 6 

Total score       (100) 91 94 81 90 82 90 90 67 54 
* Substitution percent.  

 

Finally, from the above mentioned results, it could be concluded that 
the substitution of milk fat by palm oil at the rate of 50% could be 
recommended in making ice cream, as it doesn't negatively affect the 
resultant ice cream properties. Coconut oil or palm kernel oil at the rate of 
50% substitution came in the second choice in replacement of milk fat with 
vegetable oils.  
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 تأثير استبدال دهن اللبن بزيوت نباتية على جودة الأيس كريم الناتج
 محمد عبد الغني الأعسر

 مصر –الجيزة  –جامعة القاهرة  –الزراعة كلية  –قسم علوم الألبان 
 

نتو  كريم بزيت النخيل أو زيتت  الآيسنصف وكل دهن اللبن في مخاليط  تم استبدالفي هذا البحث 
الطبيعيتتو والطبيعيتتو ختتوا  الالنخيتتل أو زيتتت اتتوز ال نتتد أو زيتتت .بتتاد الثتتمسلا ودرس تتتى ير ا ستتتبدال .لتت  

النتات لا ودتد أثتارت  كتريم للآيتسالنتات  باضاتافو ىلت  الختوا  الحستيو  كتريم الآيتسالكيميائيو لتلك المختاليط و
 :ما يلي النتائ  المتحصل .لي ا ىل 

النخيتل أو استتبدالب بزيتت   كتريم بزيتت النخيتل أو زيتت نتو الآيتسن استبدال نصف دهن اللبن في مخلتوط أ -1
ط متتز زيتتادر ددرتتتب .لتت  نقطتتو تامتتد ولزواتتو المخلتتو كتتل متتنفتتي  ملحتتو  ىلتت  انخضتتا  دتتد أد اتتوز ال نتتد 

 Consistencyاستتتبدال دهتتن اللتتبن كلتتب بزيتتت النخيتتل أد  ىلتت  زيتتادر كبيتترر فتتي التت  أن الخضتت لا فتتي حتتين 
 لاونقطو تامده ولزواتب ال اهريو مز انخضا  ددرتب .ل  الخض 

 كريم بزيتت .بتاد الثتمس أد  ىلت  نقت  ثتديد فتي دتدرر الآيساستبدال نصف أو كل دهن اللبن بمخلوط أن  -2
 لا   Consistency اللزواو ونقطو التامد وال انخضا ىل  اانب  المخلوط .ل  الخض 

والوزن النو.ي للمخلوط ووزن الاالون منب بالرطتل باستتبدال نصتف  pHللحمواو ودراو ال   % لم تتى ر -3
 أو كل دهن اللبن في المخلوط بتلك الزيوت النباتيو مقارنو بالكنتروللا

إحلال زيت .باد الثمس محل نصف أو كل دهن اللبن أدن  ريتز وأدنت  مقاومتو كريم المصنز ب الآيسأ  ر  -4
النخيتتل حمحتتل نصتتف التتدهن  كتتان   كتتريم المحتتتوى .لتت  زيتتت النخيتتل أو زيتتت نتتو الآيتتسللانصتت ار بينمتتا 

كتريم  الآيتسأفال في مقاومتب للانص ار .ن الكنتتروللا فتي حتين أد  استتبدال كتل دهتن اللتبن فتي مخلتوط 
كتريم النتات  للانصت ار ووصتول دتيم  الآيتسبزيت النخيتل حذات نقطتو ا نصت ار العاليتو  ىلت  زيتادر مقاومتو 

.دم  بات الدهن فيب ىل  أدن  مستو  ل تا مقارنتو بتالكنتروللا كمتا ا.تمتد التوزن النتو.ي ووزن الاتالون متن 
ضتتا  بضقا.تتات ال تتواء أ نتتاء الخضتت  كتتريم .لتت  ا حت الآيتتسكتتريم المنتتت  بالرطتتل .لتت  مقتتدرر مخلتتوط  الآيتتس

 والتاميد الأوليلا
هتتو دهتتن اللتتبن  محتتلزيتتت النخيتتل  %55المصتتنز بتتإحلال كتتريم  الآيتتس أ  تترت نتتتائ  التقيتتيم الحستتي أن -5

م بتل وفاتلب المحكمتون .تن الأفال حيث حصل  م ومتذادا .لت  أ.لت  دراتات التحكتيم الحستي م  ترام ودوامتا
الزيتتتي  بكتتريم المحتتتوى .لتت  زيتتت .بتتاد الثتتمس لطعمتت الآيتتسون الكنتتترول بينمتتا لتتم يضاتتل مع تتم المحكمتت

 الوااح ولاعف دوامب وسر.و انص ارهلا
كريم بزيت النخيل كتان الأفاتل .تن  الآيسومما سب  نخل  ىل   أن استبدال نصف دهن اللبن في 

ائ  حستيو كريم النتات  خصت الآيس  من خصائ  أكسبت 1:  1الكنترول لما لخليط زيت النخيل ودهن اللبن ح
 أفال .لاور .ل  زيادر الريزلا

كتريم بزيتت اتوز ال نتد أو زيتت نتو  النخيتل يتىتي فتي  الآيتسنصف دهن اللبن فتي  استبدالكما أن 
 لازيت .باد الثمس باستخداملمرتبو ال انيو في حين   ينصح ا

 

  


