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Reducing Goat milk Flavor by Beta – Cyclodextrin (β-CD) and its Effect on
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ABSTRACT
Although goat milk and their processing products were recommended for human consumption as a medicinal food, their
strong goaty flavor limits their acceptability among the majority of consumers especially in Egypt. In this respect, ΒetaCyclodextrin (β-CD) was reported to be effective in reducing the intensity of this flavor and as a result the commercial value of
goat milk products was enhanced. In this research, the effect of reducing goat milk flavor in soft goat cheese by β-CD and their
effect on texture and microstructure were investigated. The obtained results showed that the addition of β-CD at different
concentrations (0.25g, 0.5 or 1.0% of milk) effectively trapped the short chain fatty acids and made goaty flavor un-sensed. The
increase in moisture% and decreased in total solids% as a result of β-CD addition was also noticed. The addition of β-CD
(0.25%) to goat milk cheese lead to an increase in firmness, cohesiveness, gumminess and chewiness and a decrease in
springiness and resilience when compared to control. Electron micrographs of different goat cheese samples showed obvious
microstructural changes in the protein network as affected by β-CD and these changes were Compatible with the changes in
moisture and firmness.
Keywords: goat cheese, Beta – Cyclodextrin, goaty flavor, Texture, Microstructure.

INTRODUCTION
Goat milk and its conversion added value to the
products made of it. (Yangliar, 2013) FAO 2014 The
total population of goats attained more than billion
heads in the world, and about 4 millions in Africa. The
Number in Egypt about half million. The annual
production of goat milk in Egypt is ranges from about
12,000-13,000 tons (Tantawy et al. 2006, Ryffel et al.,
2008, Ribeiro and Ribeiro, 2010 and FAO 2014) Large
amount of goat milk are usually processed by farmers
and locally marketed (Pirisi et al., 2007, Igwegbe et al.,
2015). Goat milk and its products are characterized by
its medicinal, physiological and functional properties. It
is considered as an excellent source of food for both
infants and elderly people due to its digestibility and its
content of huge numbers of of small fat globules ( ElTantawy et al. 2006,
Ribeiro and Ribeiro 2010
Queiroga 2013, Igwegbe et al., 2015). Consuming goat
milk could protect people fromcertain diseases (Ribeiro
and Ribeiro, 2010).
Making cheese from goat milk is of an added
value products ,which are desirable for numerous
individuals. And were accepted by several consumers
Goat chease is usually characterized with the presence
of certain volatile free fatty acids, which add to it
strong flavor (El-Tantawy et al. 2006, Ryffel
2008,Sadooghy-Saraby 2011, Yangliar 2013, and
Igwegbe et al., 2015) However, Such strong flavor of
goat cheese due to the presence of certain branchedchain fatty acids (4-Methyloctanoic and 4- ethyloctanoic
acids,which) results in limitation of its consumption
among most of the Egyptian individuals SadooghySaraby 2011, Queiroga 2013, Ibrahim and Soryal 2014).
Masking of the strong flavor of goat milk could be
attained by the selection among the breed, lowering fat
in goat milk, or by using different flavoring materials,
Sadooghy-Saraby 2011), selective breeding to lower
goat milk fat content (Harris and springers 2009),
masking goaty flavor by using different flavoring
materials (Young et al. 2012, and Hamad and
Ismail2012), or by using Cyclodextrins (α-CD, β-CD
and κ-CD) which are of nontoxic effect, and approved

by FAO and WHO. (Gupta
2004 and SadooghySaraby 2011),
Quality and acceptability of goat cheese greatly
influenced by the microstructure of cheese and with its
flavor( Burgos et al. 2016)

MATERIALS AND METHODS
Fresh goat's milk collected from two different
small private farms located in Giza Governorate in
Egypt were mixed and a one bulk (6.68 pH , 0.16% TA,
15.38% TS, 84.62% moisture, 4.75% Fat, 3.14% Total
protein and 0.87% Ash) was kept under freezing
conditions for one day before processing. A
Commercially available lyophilized culture (Express
0.2, DVS) was from Chr. Hansen Laboratories,
Copenhagen, Denmark. Single strength liquid calf
rennet was obtained from Dairy unit, Dairy science
Department, Faculty of Agriculture, Cairo University
and it was added to the milk at rate of 1.5 mL Kg-1
milk. Beta cyclodextrin was purchased from AraChem,
a fine chemicals company, the Netherlands.
24 Kg of goat milk was pasteurized at 72˚C/15
sec. then cooled to 48˚C before dividing to four equal
portions. The first portion β-CD addition was
considered as control (TCD0). Β-CD was added to the
other three portions in concentrations of 0.25%, 0.5%
and 1.0% (treatments TCD0.25, TCD0.5 and TCD1.0)
respectively. Then, the starter culture was added (0.2
gm Kg-1 of milk) at 42˚C and incubated at the same
temperature for half an hour before the addition of
rennet (1.5 ml Kg-1 milk). After complete coagulation,
the resulted curds were poured in plastic frames covered
by muslin for whey draining overnight. All fresh cheese
samples were then analyzed.
The pH values of milk and yogurt samples were
measured using a digital pH meter with a glass electrode
(Jenway 3305, England). The titratable acidity (%) was
determined by titration with 0.1 N NaOH using
phenolphthalein as an indicator. Total solids and Ash of
the milk and cheese samples and total protein (%) in
milk were determined according to (AOAC, 2000). Fat
content (%) was determined by Gerber's method.

Sally S. Sakr
Determinations were performed in triplicate. Cheese
yield was determined as wt. cheese×100/wt. milk.
Fatty acids in fresh soft goat cheese samples were
determined in Food Safety and Quality Control Lab
(FSQC), Faculty of Agriculture, Cairo University. The
fatty acids were methylated and extracted according to
the method described in AOAC, (2012). All solvents
used for fatty acid extraction were of analytical grade
and obtained from Sigma-Aldrich (Germany). The
determination was done on the Agilent 5977E GC/MS.
An Agilent DB-WAX 30 m × 250 µm, 0.5 µm column
was used (p/n 122-7033). The carrier gas (He) flow rate
was 30 ml min-1. During chromatography oven
temperature raised from 100 to 230˚C at a rate of 12.5˚C
min-1. Each peak was quantified by the retention time
of reference standards.
The microstructure of different treatments were
examined with a Quanta Scanning Electron Microscope
(SEM) model FEG 250 electron probe microanalyzer
using a magnification of 2.000X for all samples except
for T1.0 which the magnification was 4.000X. Cubes of
1mm were fixed at room temperature in a 2.5%
glutaraldehyde solution in phosphate buffer (0.1 M, pH
4.6). The fixed samples were washed with 0.1M
phosphate buffer and dehydrated in a graded ethanol
series (15, 30, 50, 70, 80, 95 and 100%, 30 min in each).
Dried sections were mounted on aluminum SEM stubs
with double-sided adhesive tape, and vacuum gold
coated using S150A Sputter coater- Edwards-England
before screening and imaging.
Texture profile analysis (TPA) was conducted
using a universal testing machine (Cometech, B type,
Taiwan) provided with software. TPA was performed
using a cylinder flat-ended probe (P/2 SL) of 2.5 cm of
diameter. Three cylindrical sections (4 cm diameter and
1.5 cm height) from each cheese sample
were
compressed twice using a crosshead speed of 1mm/sec.
The second compression was delayed 5 seconds from
the first compression. Cheese samples were allowed to
equilibrate at room temperature (25 ºC) prior to testing.
From the resulting force–time curve, the values for
texture attributes, i.e. firmness (N), gumminess (N),
chewiness (N), adhesiveness negative force (N),
cohesiveness, springiness and resilience were calculated
from the TPA graphic. Both, springiness and resilience,
give information about the after stress recovery
capacity. But, while the former refer to retarded
recovery, the latter concerns with instantaneous
recovery (immediately after the first compression, while
the probe goes up).
Statistical analysis
The data were analyzed by a general linear model
procedure of the Fisher’s protected least-significant
difference (PLSD) test using SAS (SAS Institute, Inc.,
Cary, NC). Data were subjected to one-way analysis of
variance (ANOVA) with comparison of differences
between the means of the treatments at the significance
level of P ≤ 0.05.

RESULTS AND DISCUSSION
Fresh soft goat cheese samples from control
(TCD0) and the three other treatments (TCD0.25,

TCD0.5 and TCD1.0) were chemically analyzed. The
actual yield was calculated and its values for treatments
TCD0, TCD0.25, TCD0.5 and TCD1.0 were 40%, 32%,
33% and 34% respectively. The TA% and pH values
were recorded to be about 0.9 and 4.9 respectively with
no remarkable different between treatments. Table (1)
gives the results for the TS (%), Moisture (%), Fat (%),
Ash (%) and Fat/DM for all cheese samples. The control
cheese sample (TCD0) had the highest Moisture (%)
and the lowest TS (%) among all treatments. The
addition of β-CD in TCD0.25, TCD0.5 and TCD1.0
samples led to a significant reduction in moisture (%)
and an increase in TS (%) when compared to control.
Concerning fat content (%), all processed samples
contained almost the same percent and there were no
significant differences (P≤0.05) between the samples.
The ash% was significantly the lowest in TCD0 sample
while there were no significant differences in ash%
among the three other treatments. The fat in dry matter
(Fat/DM) was significantly decreased than control in
treatment two (TCD0.25) as it is directly related to the
change in total solids of the cheese. While, there were
no significant differences in Fat/DM between the other
three treatments. From these results it is important to
highlight that the addition of0.25% of β-CD to milk
cheese is enough to affect the TS% and moisture % as
well as the Fat/DM in soft goat cheese.
Table 1. Chemical composition of soft fresh goat
cheese samples
Parameter
TS (%)
Moisture (%)
Fat (%)
Ash (%)
Fat/DM

TCD0
TCD0.25
TCD0.5
TCD1.0
27.0±0.10c 32.4±0.17a 31.9±0.17a 31.1±0.47b
73.0±0.10a 67.6±0.17c 68.1±0.17c 68.9±0.47b
13.5±1.50a 13.0±1.0a 14.5±0.50a 14.3±1.50a
0.93±0.12b 1.33±0.06a 1.23±0.06a 1.23±0.06a
50.00±5.70a 40.10±3.30b 45.50±1.80ab 46.10±5.60ab

Means in the same raw having different small superscript letters
are significantly different at P ≤ 0.05.

Fatty acids profile
It is well known that the straight chain fatty acids
(C6 to C10) have a goaty note (Brennaned et al. 1989).
Data presented in Table (2) shows that the addition of βCD to goat cheese milk led to a decrease short chain
fatty acids in soft goat cheese samples when compared
to control without the addition of β-CD prior to cheese
processing. Also, the decrease in individual SCFAs or
their sum was increased as the amount of β-CD
increased. These results could be supported by the
finding of Sadooghy-Saraby (2011). Who found that
although the addition of lipase to goat milk generates
free fatty Acids (FFAs) but the presence of β-CD
trapped them and made them none sensed and can't be
detected by gas chromatography. Also, Young et al.
(2012) concluded that β-CD is so useful in minimizing
goaty flavor in milk and yogurt.
The changes in the texture profile (TPA)of the
control and different other soft goat cheese samples with
different amounts of β-CD in terms of Firmness,
Cohesiveness, Gumminess, Chewiness, Springiness and
Resilience are shown in Table (3). Under current study
the addition of β-CD significantly affect all texture
profile parameters as compared with control when it
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was added in a 0.5% (TCD0.5) to cheese milk which
was the highest value among all treatments. This result
can be supported by the decrease in moisture% (Table
1) as previously explained by Buriti et al. (2005) who
explained the importance of moisture in influencing the
cheese texture. They reported that the high initial
moisture weakens the protein network leads to more soft
cheese matrix. The Cohesiveness values ranged from
0.29 to 0.43 showed a slightly significant increase in
TCD0.25 but it was decreased significantly by
increasing the percent of β-CD addition to be 0.29 for
TCD0.5 and 0.31 for
TCD1.0 with no significant
differences between them. Gumminess and Chewiness
values (0.86 and 0.65 respectively) of TCD0.25 were
significantly (P≤0.05) increased than control (0.23 and
0.20 respectively) while they decreased again by
increasing the percent of β-CD to be 0.53 for
Gumminess and 0.15 for Chewiness in TCD1.0. As a
result of β-CD addition to cheese milk in treatments
TCD0.25, TCD0.5 and TCD1.0 the values of both
Springiness and Resilience have the same trends. The
highest Springiness and Resilience value (P≤0.05) were
recorded in control sample TCD0 to be 0.84 and 0.23
respectively. While there were significant decrease in
their values in the other treatments especially for
TCD1.0 which represented 0.29 for Springiness and
0.13 for Resilience.

Table 2. Fatty acids relative distribution (%) of soft
fresh goat cheese samples
Fatty acid
C4:0
C6:0
C8:0
C10:0
ΣSCFAs
C11:0
C12:0
C14:0
C14:1
C15:0
C15:1
C16:0
C16:1
C17:0
C17:1
C18:0
C18:1
C18:2
Non identified fatty acids

TCD0
2.164
3.832
5.258
12.848
24.102
0.160
6.859
13.384
0.511
1.000
0.212
29.358
1.041
1.250
0.162
13.283
7.661
0.281
0.736

TCD0.25
1.647
3.144
4.606
13.974
23.371
6.469
13.18
0.497
0.953
0.208
32.433
0.941
1.082
12.637
7.204
0.263
0.762

TCD0.5
1.488
3.014
4.507
11.894
20.309
0.151
6.610
13.552
0.543
1.062
0.230
29.492
1.140
1.254
0.182
15.061
8.445
0.306
1.140

TCD1.0
1.560
2.950
4.290
12.800
21.600
0.149
6.161
12.94
0.507
0.977
0.214
31.849
1.065
1.159
0.168
13.734
7.791
0.283
1.403

ΣSCFAs: sum of short chain fatty acids (C4-C10)

Table 3. Texture profile analysis (TPA) of soft fresh goat cheese samples
Cheese sample
TCD0
TCD0.25
TCD0.5
TCD1.0

Firmness
0.53 c ±0.01
1.64 b ±0.04
1.94 a ±0.03
1.72 b ±0.06

Cohesiveness
0.43 b ±0.01
0.52 a ±0.03
0.29 c ±0.01
0.31 c ±0.01

Gumminess
0.23 c±0.004
0.86 a ±0.04
0.55 b ±0.01
0.53 b ±0.02

Chewiness
0.20 b±0.004
0.65 a ±0.03
0.21 b±0.004
0.15 c ±0.01

Springiness
0.84 a±0.02
0.72 b±0.04
0.36 c 0.01
0.29 d±0.01

Resilience
0.23 a ±0.004
0.18 b ±0.01
0.18 b ±0.004
0.13 c ±0.01

Means in the same column having different small superscript letters are significantly different at P ≤ 0.05.

The microstructure of goat cheeses was fixed
using Scanning Electron Microscope (SEM) and their
micrographs are shown together with the decreasing in
moisture and increasing in firmness as a percent from
control sample (Figure 1. A and B). For TCD0 sample,
its micrograph represents a homogeneous structure, with
small protein aggregates linked together (black circle)
and small pore sizes in it (white arrow). These pores are
for water (or whey) which it is physically entrapped in
those pores of the gel network and they are depends on
aggregation dynamics (Ericili-Cura, 2012) and the more
the large protein network formed during and after gel
formation the more the water retention in the gel
(Walstra et al. 1985). Also, the important of water in the
gel structure was previously explained by Hermansson,
(2008).. The micrographs of cheese samples with
different β-CD amounts (TCD0.25, TCD0.5 and
TCD1.0) resulted in a different microstructure

compared to control. These changes were clearly related
to the decrease in moisture % and increase in firmness
% as presented in Figure 1. (A). The protein networks
appear as separate large aggregates not in a continuous
gel network with a big empty cavities in between these
aggregates for treatments TCD0.25, TCD0.5 and
TCD1.0. Also, the fat appears in a separate contentious
areas not connected with those protein aggregates.
These observations may be due to the complex
formation between β-CD and milk fat in a form of hostguest complex as discussed by Sadooghy-Saraby
(2011). He mentioned that in hydrophobic interaction of
Cyclodextrins the most non-polar part of the guest
molecule (milk fat in our study) is enclosed in
Cyclodextrin cavity and the hydrophilic groups of the
complexing agent (Cyclodextrin) interact with water
insuring the solubility of the complex.
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Fig.1. Electron micrographs of soft fresh goat cheese samples

REFERENCES
Alonso, L.; J. Fontecha and P. Cuesta (2015). Effect of
β-Cyclodextrin on Phospholipids and Cholesterol
of the Milk Fat Globule Membrane. Journal of
Advanced
Dairy
Research
3
(3):140.
doi:10.4172/2329-888X.1000140

AOAC (2000). Solids (total) in milk method, method
no. 925.23. In: Horowitz W (ed) Official methods
of analysis of AOAC International, 17th Ed.
Gaithersburg, MD, USA, pp10

182

J. Food and Dairy Sci., Mansoura Univ., Vol. 8 (4), April , 2017
AOAC (2012). Official methods of analysis of the
association of official analytical chemist. 17th Ed.
969.3 and 991.39 fatty acids in oils and fats
preparation of methyl ester boron tri fluorideAOAC-IUPAC method codex-adopted-AOAC
method. Chapter 41: 19-20.
Balthazar, C.F; T.C. Pimentel; L.L. Ferrão; C.N.
Almada; A. Santillo; M. Albenzio; N.
Mollakhalili;
A.M.
Mortazavian;
J.S.
Nascimento; M.C. Silva; M.Q. Freitas; A.S.
Sant’Ana; D. Granato and A.G. Cruz (2017).
Sheep Milk: Physicochemical Characteristics and
Relevance for Functional Food Development.
Comprehensive Reviews in Food Science and
Food Safety, 16 (2): 247–262.
Bourne, M.C. (2003). Food texture and viscosity:
Concept and measurement. Elsevier Press, New
York/London.
Brennaned, C.P.; J. Ha and R.C. Lindsay (1989). Aroma
properties and thresholds of some branched-chain
and other minor volatile fatty acids occurring in
milk fat and meat lipids. Journal of Sensory
Studies, (4): 105-120.
Burgos, L.; N. Pece and S. Maldonado (2016). Proteolysis,
Texture and Microstructure of Goat Cheese.
International Journal of Engineering and Applied
Sciences, 3 (5): 14-19.
El-Tantawy, R.B.A.; W.A.M. Mohamed; O. El-Demerdash;
Abd El-Baky and H.M. Abd-El-Aziz (2006). Effect
of cardamom, thyme and clove powder on the
composition and quality of white soft cheese made
from goat's milk. Assiut Journal of Agricultural
Science, 37 (4): 139-157.
Ercili-Cura, D. (2012). Structure modification of milk
protein gels by enzymatic cross-linking. PhD thesis,
University of Helsinki, Faculty of Agriculture and
Forestry, Finland, 82P.
FAO (2014). Food and Agriculture Organisation of the
United
Nations.
http://www.fao.org/faostat/
en/#data/QA/visualize. Accessed 10 March 2017.
Gupta, R.B. (2004). Effect of cyclodextrin on the flavour of
goat milk and its yoghurt. Postgraduate Diploma in
Applied Science Thesis, Auckland University of
Technology, Auckland, 81P.
Hamad, M.N. and M.M. Ismail (2012). Quality of soft
cheese made with goat's milk as affected with the
addition of certain essences. Journal of Animal
Production Advances, 2 (2): 121-127.
Hermansson, A.M. (2008). Structuring water by gelation. In
Aguilera, J.M. & Lillford, P.J. (Eds.), Food Materials
Science, (pp.255-280). New York: Spring.

Hassan, F.A.M.; H.M. Abbas; M.A.M. Abd El-Gawad and
A.K. Enab (2014). Goats dairy products as a
potentially functional food (review article). Life
Science Journal, 11(9s): 648-656.
Ibrahim, A. H. and K.A. Soryal (2014). Effect of using cross
linked β - cyclodextrin on physicochemical properties
of domiati goat's cheese. Journal of Food and Dairy
Science, Mansoura University, 5 (8): 581-600.
Igwegbe, A.O.; F.J. Maina; A.L. Kassum; G.I. Agbara; E.C.
Cibuzo and M.H. Badau (2015). Evaluation and
acceptability of yogurt drink processed from goat
milk and combination of goat and cow milks.
International Journal of Biotechnology and Food
Science, 3 (4): 41-48.
Pirisi, A.; A. Lauret and J.P. Dubeuf (2007). Basic and
incentive payments for goat and sheep milk in
relation to quality Small Ruminant Research, 68:
167–178.
Queiroga, R.D.R.D ; B.M. Santos; A.M.P. Gomes; M.J.
Monteiro; S.M. Teixeira; E.L. De Souza; C.J.D.
Pereira and M.M. Pintado (2013). . Nutritional,
textural and sensory properties of Coalho cheese
made of goats', cows' milk and their mixture.
LWT-Food Science and Technology,50:538-544.
Ribeiro, A.C. and S.D.A. Ribeiro (2010). Specialty
products made from goat milk. Small Ruminant
Research, 89: 225-233.
Ryffel, S.; P. Piccinali and U. Bϋtikofer (2008). Sensory
descriptive analysis and consumer acceptability
of selected swiss goat and sheep cheeses. Small
Ruminant research, 79: 80-86.
Sadooghy-Saraby S. (2011). Assessment of the
entrapment of free fatty acids in goat milk by βcyclodextrin and reduction of goaty flavour.
Master Thesis, AUT University, School of
Applied Science, 77P.
Walstra, P.; H.J.M. Van Dijk and T.J. Geurts (1985).
The syneresis of curd. 1. General consideration
and literature review. Netherlands Milk Dairy
Journal, 39: 209-246.
WHO (1995).
http://apps.who.int/food-additivescontaminants-jecfadatabase/chemical.aspx?chemID=2066. Accessed
10 March 2017.
Yangilar, F. (2013). As a potentially functional food:
goats' milk and products. Journal of Food and
Nutrition Research, 1 (4): 68-81.
Young, O.A.; R.B. Gupta and S. Sadooghy-Saraby
(2012). Effect of cyclodextrins on the flavor of
goat milk and its yogurt. Journal of Food
Science, 77 (2): S122- S127.

خفض نكھة لبن الماعز باستخدام البيتا سيكلودكسترين و تأثيرة علي التركيب و البناء الدقيق لجبن الماعز الطري
سالي سمير جابر أحمد صقر
قسم األلبان – كلية الزراعة – جامعة القاھرة
 إال أن نكھ}ة ل}بن الم}اعز القوي}ة تح}د م}ن قبول}ه لإلس}تھالك،على الرغم من التوصيات الخاصة باستھالك لبن الماعز والمنتجات المصنعة منه كغذاء طبي
 و في ھذا الصدد درس الباحثون إستخدام مركب البيت}ا سيكلودك}سترين كم}ادة فاعل}ة ف}ي إخف}اء ھ}ذة النكھ}ة والح}د،من من قبل غالبية المستھلكين خاصة في مصر
 وبناء عليه فقد تم في ھ}ذا البح}ث دراس}ة ت}أثير خف}ض نكھ}ة ل}بن،من اإلحساس بھا و ما يترتب عليه من تعزيز القيمة اإلستھالكية و التجارية لمنتجات لبن الماعز
 وأظھ}رت النت}ائج الت}ي ت}م الح}صول،الماعز في الجبن المصنع منه بواسطة إضافة البيتا سيكلودكسترين وتأثير ذلك على التركيب و البناء الدقيق في الج}بن الن}اتج
 من الل}بن( ك}ان لھ}ا دور فع}ال ف}ي خف}ض ن}سبة األحم}اض الدھني}ة ق}صيرة٪١.٠  أو٠.٥  أو٠.٢٥) عليھا إلي أن إضافة البيتا سيكلودكسترين بالتركيزات المختلفة
 كم}ا ل}وحظ وج}ود زي}ادة ف}ي الن}سبة المئوي}ة للرطوب}ة م}ع إنخف}اض ف}ي الن}سبه المئوي}ة للم}ادة،السلسلة مما ترتب عليه خفض اإلحساس بالنكھة القوي}ة لل}بن الم}اعز
( إلى لبن جبن الماعزفي ح}دوث تغيي}رات معنوي}ة٪٠.٢٥)  و من حيث القوام و التركيب الدقيق فقد تسببت إضافة البيتا سيكلودكسترين، الجافة بسبب تلك اإلضافه
 كما أظھرت الصور المأخوذة من الميكروس}كوب اإللكترون}ي الماس}ح أن إض}افة البيت}ا سيكلودك}سترين ن}تج عنھ}ا ح}دوث تغي}رات،في العديد من صفاته التركيبية
واضحة في شبكة البروتين و كانت ھذه التغييرات متوافقة مع التغيرات في نسبة الرطوبة والصالبة في الجبن الط}ازج و ذل}ك لك}ل المع}امالت تح}ت الدراس}ة عن}د
.مقارنتھا بالكونترول
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