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ABSTRACT 
 
The aim of this study was to investigate the compositional, rheological and 

organoleptical characteristics of Labneh made by ultrafiltration as affected by partial 
substitution of milk solids with whey protein concentrate powder (WPCP). Labneh 
based on ۲٦٪ total solids (TS) and ۰٫٥٪ NaCl was made from buffaloes’ milk retentate 
concentrated by ultrafiltration. The milk solids in the retentate was partially substituted 
with WPCP at the levels of ۰, ۱۰, ۲۰, ۳۰ and ٤۰٪. The results indicated that the fat and 
lactose contents as well as pH values of Labneh decreased with increasing the ratio 
of WPCP. However, the protein content, ash, titratable acidity (%)increased with 
increasing the added amount of WPCP. The Labneh consistency coefficient and the 
yield stress were obviously increased as the level of WPCP increased. During cold 
storage of Labneh, its acidity and diacetyle contents increased up to ۲۱ days, while 
acetaldehyde content increased up to ۷ days of cold storage then decreased 
thereafter. Organoleptically, the Labneh quality was improved by adding WPCP with 
all of the examined levels, and remained acceptable during cold storage up to ۲۱ 
days. Thus, milk solids in UF buffaloe’s milk retentate could be substituted by WPCP 
at level of ۳۰٪ in Labneh made with acceptable quality at lower cost. 
Keywords: Labneh manufacture, Buffaloe’s milk retentate, Whey protein concentrate 

powder, Milk solids not fat substitution 
 

INTRODUCTION 
 

Consumers nowadays are increasingly interested in their personal 
health, and expect that foods they eat to be-beyond attractiveness are also 
safe and healthy. As interest in the link between diet and health gathers pace, 
many consumers seek ways to feel and stay healthy by eating nutritionally 
designed foods (Pimiae et al. ۲۰۰۳). 

The traditional manufacture of Labneh is labour intensive and 
unhygienic. Besides the losses of product due to its adherence to the cloth 
bags are quite higher, therefore, during over the past three decades, several 
techniques of Labneh manufacture have been developed. In one of them, 
Labneh is produced from yoghurt by centrifugation (Dagher and Ali, ۱۹۸٥ and 
El-Kenany, ۱۹۹٥). Alternatively, Labneh may be made  by concentrating a 
mixture of yoghurt and brine (Kharrazi, ۱۹۸٤) using centrifugal separator. In 
another method, warm skim milk-yoghurt is concentrated to desired level of 
solids using a nozzle of quarg separator and cream is later blended with the 
product (Salji et al. ۱۹۸۳; Tamime & Robinson, ۱۹۸۳ and Rasic, ۱۹۸۷). 
Labneh can also be made from ultrafiltration process (Abd-El-Salam & El-
Alamy, ۱۹۸۲; El-Samragy & Zall, ۱۹۸۸; Tamime et al. ۱۹۸۹ and Ozer et al. 
۱۹۹۸). Furthermore, other modifications were declared in the Labneh 
production such as direct supplementation of milk solid with dried milk, 
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whether to the final level (Gilles, ۱۹۷۸ and Gilles & Lawrence, ۱۹۸۱) or 
partially (Hamad & Al-Sheikh, ۱۹۸۹ and Amer et al. ۱۹۹۷). 

 With that in view, the objective of the present research was to 
manufacture Labneh from buffaloes’ milk retentate with partial substitution of 
milk solids with whey protein concentrate powder (WPCP) which might lower 
the cost of its production. 

 
MATERIALS AND METHODS 

 
Buffaloes’ milk retentate was obtained from the UF plant of 

Agricultural Research Center, Giza, Egypt. Whey protein concentrate powder 
was obtained from SFK DATABZIAD, Hvidovce & Viborg, Denmark. The 
gross composition of these materials is presented in Table (۱). Salt produced 
by El-Nasr Salines Company was obtained from the local market. Freez-dried 
yoghurt culture which consists of Streptococcus savlvarious sub. 
thermophilus TCC-۳ and Lactobacillus delbruecki subsp. bulgaricus were 
purchased from Chr. Hansen’s Laboratories, Denmark. 

The milk retentate (control batch) was heat treated to ۸٥°C/٥ min., 
then cooled to ٤۲°C. Fermentation of UF-retentate was done according to 
Tamime and Robinson (۱۹۸۳). Total solids of buffaloes’milk retentate (۲٦٪) 
was substituted with WPCP at ratios of ۱۰, ۲۰, ۳۰ and ٤۰٪, respectively. The 
mixtures were heat treated to ۸٥°C/ ٥ min., cooled to ٤۲°C and fermented as 
mentioned before. The cold fermented Labneh treatments were salted at the 
rate of ۰٫٥٪ NaCl. Three replicates were done. 

Titratable acidity, moisture, total protein, fat, lactose and ash contents 
of Labneh were determined according to the methods described by A.O.A.C. 
(۲۰۰۰). pH values of Labneh samples were recorded by using digital pH 
meter model SA۷۲۰ (Orion, USA).  

Acetaldehyde and Diacetyl contents were determined according to 
Lees and Jago (۱۹٦۹). Rheological properties were measured at ۱۰°C using a 
rotary viscometer (RHEOTEST, type RV Medingen, Dresden) as described 
by Toledo (۱۹۸۰). 

Dynamic viscosity and consistency coefficient were calculated from 
the descending flow curve using the following equation: Log  σ = Log K + Log 
y: 

Where: σ= shearing stress, y = shearing gradient or shear rate 
   and κ = consistency coefficient  

 
The yield stress was calculated by the equation of (Bourne, ۱۹۸۲) 

yηaδ0δ ==  
δ = shear stress    δ ۰ = yield stress  
ηa = apparent viscosity and y = shear rate 

 
 

 ۷٥۸ 
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Labneh treatments were organoleptically assessed by a panel of the 
staff persons from dairy department, Food Technology Institute, Agriculture 
Research Center according to Pappas et al. (۱۹۹٦). 

 

RESULTS AND DISCUSSION 
 

As seen from Tables (۱ and ۲) the gross composition of Labneh 
made from milk retentate by partial substitution of milk solids with WPCP 
decreased in T.S., fat and lactose contents, while increased in those those of 
protein and ash. This might be due to the higher contents of protein and ash 
increased by increasing of supplementation ratios of WPCP. These results 
are in agreement with those of Abd El-Salam & El-Alamy (۱۹۸۲) and Hofi 
(۱۹۸۸ and ۱۹۹۰). 
 

Table ۱. Average gross composition of dairy materials used  
Properties Buffaloes’ milk Ultrafiltration 

retentate 
Whey protein 

concentrate powder 
T.S % ۱٦ ۲٦٫۱۲ ٤٤٫۸۰ 
Protein % ٤٫۰ ۹٫۱۱ ۸۰٫۸۳ 
Fat % ۷٫۰ ۱۰.۹۳ ۸٫٥۰ 
Lactose % ٤٫۲ ٤٫۲۰ ۲٫٥۰ 
Ash % ۰٫۸۰ ۱٫۸۸ ۳٫۰۰ 

  

Table ۲. Gross composition of Labneh made from milk retentate by 
partial substitution of milk solids with WPCP   

Properties Level of WPCP substation 
Control ۱۰% ۲۰% ۳۰% ٤۰% 

T.S % ۲٥٫٦۲ ۲٥٫۷۹ ۲٥٫٦۱ ۲٥٫٤۳ ۲٥٫۲٥ 
Protein % ۹٫۱۱ ۹٫٥٦ ۹٫٦۳ ۹٫٦۹ ۹٫۷٦ 
Fat % ۱۰٫۹۳ ۱۰٫۲۱ ۸.۰۲ ۷٫۸۳ ٦٫٦٤ 
Lactose % ٤٫۲ ٤٫۰۳ ۳٫۸٦ ۳٫٦۹ ۳٫٥۲ 
Ash % ۱٫۸۸ ۱٫۹۹۲ ۲٫۱۰٤ ۲٫۲۱٦ ۲٫۳۲۸ 
WPCP= Whey protein concentrate powder 

 

Regarding the rheological properties of  Labneh made from milk 
retentate by partial substitution of milk solids with WPCP, the obtained data 
(Table ۳) indicate that there were an increase in all the rheological 
parameters measured, i.e. consistency, yield stress and apparent viscosity 
with the increase of the supplementation ratio. These results are in 
agreement with those reported by Ozer et al. (۱۹۹۸) and Jensen & Nielsen 
(۱۹۸۲). 

 

Table ۳. Rheological properties of Labneh made from milk retentate by 
partial substitution of milk solids with  WPCP 

Properties Level of WPCP substation 
Control ۱۰% ۲۰% ۳۰% ٤۰% 

Consistency coefficient 
(dyne. Sec./cm۲) 

۲۲٦٫٥٦۹ ۲۹۸٫٦٥۰ ۳٥۸٫۷۲۰ ۳۹۰٫۱٤۷ ٤۱٥٫۳۱٤ 

Yield stress (dyne/cm۲) ۱٤۸٫٥۱۲ ۱٦۸٫٥۸۰ ۱۷٥٫٥۸۰ ۱۹۷٫٦۱٤ ۲٤۸٫۳۱۲ 
Apparent viscosity (poise) ٥۳٫۱۲ ٥٥٫۲۸ ٥٦٫۹۱ ٥۷٫۸۲ ٥۸٫۷٥ 
WPCP= Whey protein concentrate powder 

 ۷٥۹ 
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Titratable acidity and pH values were determined in all Labneh 
treatments when fresh and during cold storage. The results in Table (٤) show 
that the Labneh acidity increased as the level of WPCP increased. Also, the 
acidity was further increased by cold storage up to ۲۱ days. The trend of the 
changes in pH values of all treatments was opposite to that of acidity which 
may led to protein ratio increase and lactic acid production as s result of 
microorganisms metabolism (Abd-Allah et al. ۱۹۹۳) 

 
Table ٤. Titratable acidity (TA%) and pH values of Labneh made from 

milk retentate by partial substitution of milk solids with 
WPCP during cold storage.  

Cold 
storage 
period 
(days) 

Level of WPCP substitution 
Control ۱۰% ۲۰% ۳۰% ٤۰% 

TA pH TA pH TA pH TA pH TA pH 

Fresh ۱٫٦۸ ٤٫۳۹ ۱٫۸٤٫ ٤۲۳ ۱٫۹۲ ۳٫۹۸ ۲٫۱۳ ۳.۸۷ ۲٫۳۱ ۳٫۷ 
۷ ۱٫۹٤٫ ٤۲۷ ۱٫۹٦ ۳٫۹٤ ۲٫۱۳ ۳٫۸۳ ۲٫۳٤ ۳٫۷٥ ۲٫٥۲ ۳٫٦۹ 
۱٤ ۲٫۲٥ ۳٫۹۸ ۲٫٤۲ ۳٫۸٥ ۲٫۳۱ ۳٫۷۸ ۲٫٥۲ ۳٫٦۹ ۲٫٦۳ ۳٫٦۲ 
۲۱ ۲٫۳٤ ۳٫۸٦ ۲٫٥٤ ۳٫۷۸ ۲٫٦٥ ۳٫٦۹ ۲٫۷۱ ۳٫٦۰ ۲٫۷۸ ۳٫٥٦ 
WPCP= Whey protein concentrate powder 

 
Table (٥) demonstrates the acetaldehyde (AC) and diacetyl (DA) 

contents in Labneh made from milk retentate by partial substitution of milk 
solids with WPCP. The results reveal that both of AC and DA contents of 
Labneh gradually increased as the ratio of WPCP increased. The levels 
raised further until the ۷th day of cold storage for AC and until the ۱٤th day for 
DA. Thenafter, the levels of both compounds reduced until the end of the cold 
storage period. These results are in agreement with the results obtained by 
Hassanein et al. (۲۰۰۸). 

Acetladehyde can be converted into to ethanol by alcohol 
dehydrogenase (Tamime and Robinsonm ۱۹۸۳). This may explain the lower 
amount of acetaldehyde observed during the cold storage period.  
 
Table ٥. Acetaldehyde (AC) and diacetyl (DA) (μmol/۱۰۰ g) of Labneh 

made from milk retentate by partial substitution of milk 
solids with WPCP during cold storage  

Cold 
storage 
period 
(day) 

Level of WPCP substitution 
Control ۱۰% ۲۰% ۳۰% ٤۰% 

AC DA AC DA AC DA AC DA AC DA 

Fresh ۱۸۳٫٥ ۱۰۰٫۱ ۱۸٥٫٥ ۱۰۰٫۳ ۱۸۹٫۲ ۱۰۰٫۹ ۱۹۲٫٥ ۱۰۳٫٥ ۱۹۸٫٥ ۱۰٦٫۲ 
۷ ۳٥۲٫٥ ۱۳۰٫۸ ۳٥۹٫۲ ۱۳۲٫۳ ۳٦۲٫۱ ۱۳٥٫٦ ۳٦۷٫۲ ۱۳۹٫٥ ۳۸۰٫۰ ۱٤۲٫۱ 
۱٤ ۳۰۰٫۹ ۱٤۹٫٥ ۳۰٥٫۱ ۱٥۰٫۹ ۳۰۹٫٥ ۱٥۲.٦ ۳۱۰٫٥ ۱٥۸٫۲ ۳۲۰٫۳ ۱٦۰٫٥ 
۲۱ ۱٦۳٫۸ ۱٥۰٫٤ ۱٦۹٫۳ ۱٦٦٫۱ ۱۷۲٫۱ ۱٦۸٫۷ ۱۷٥٫۳ ۱۷۲٫٤ ۱۷۹٫۲ ۱۷۹٫٦ 
WPCP= Whey protein concentrate powder 
 

Panel scores are listed in Table (٦) which indicate that the 
appearance, consistency and flavour of Labneh made from milk retentate by 
partial substitution of milk solids with WPCP. There was no effect on 

 ۷٦۰ 
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organoleptic quality at cold storage till ۱٤th day at the level of ۱۰٪ of WPCP 
substitution. All other treatments gained lower scores with cold storage after 
the ۷th days.  

Generally, the total score that reflecting the overall sensory quality of 
Labneh indicated that all samples remained acceptable until the end of the ۷th 
day. Our results are in agreement with Mahfouz et al. (۱۹۹۲). 
 
Table ٦. Organoleptic scoring of Labneh made from milk retentate by 

partial substitution of milk solids with WPCP during cold 
storage   

Level of 
WPCP 

Cold storage 
period (days) 

Organoleptic attributes 
Appearance 

(٥ points) 
Consistency 

(٥ points) 
Flavour 

(٥ points) 
Total 

(۱٥ points) 

Control 

Fresh ٥ ٥ ٥ ۱٥ 
۷ ٥ ٥ ٥ ۱٥ 
۱٥ ٥ ٥ ٤ ۱٥ 
۲۱ ٤٫٥ ٤٫٥ ٤٫٥ ۱۳٫٥ 

۱۰٪ 

Fresh ٥ ٥ ٥ ۱٥ 
۷ ٥ ٥ ٥ ۱٥ 
۱٥ ٥ ٥ ٤ ۱٥ 
۲۱ ٤٫ ٤٫٥۰ ٤٫٥ ۱٤٫۰ 

۲۰٪ 

Fresh ٥ ٥ ٥ ۱٥ 
۷ ٥ ٥ ٥ ۱٥ 
۱٤٫٥ ٤٫٥ ٤٫٥ ٤ ۱۳٫٥ 
۲۱ ٤٫٥ ٤٫٥ ٤٫٥ ۱۳٫٥ 

۳۰٪ 

Fresh ٥ ٥ ٥ ۱٥ 
۷ ٥ ٥ ٥ ۱٥ 
۱٤٫٥ ٤٫٥ ٤٫٥ ٤ ۱۳٫٥ 
۲۱ ٤٫٥ ٤٫٥ ٤٫٥ ۱۳٫٥ 

٤۰٪ 

Fresh ٥ ٥ ٥ ۱٥ 
۷ ٥ ٥ ٥ ۱٥ 
۱٤٫٥ ٤٫٥ ٤٫٥ ٤ ۱۳٫٥ 
۲۱ ٤٫۰ ٤٫۰ ٤٫۰ ۱۳٫۰ 

WPCP= Whey protein concentrate powder 
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تأثیر الاستبدال الجزئي للمادة الصلبة اللبنیة بمس�حوق مرك�ز بروتین�ات الش�رش ف�ي 

 صناعة اللبنة بالترشیح الفائق
 رجبوحید أحمد  وحسنین أحمد محمد  ،عبیر فؤاد زیان

 معھد بحوث تكنولوجیا الأغذیة، مركز البحوث الزراعیة، الجیزة، مصر
 

الریولوجیة والحسیة للبنة المصنعة من اللبن یھدف ھذا البحث لدراسة الخواص التركیبیة و
 التي استبدل فیھا جزء من المواد الصلبة اللبنی�ة بمس�حوق مرك�زالمركز بالترشیح الفائق و يالجاموس

ل�بن م�ن الوق�د ت�م ص�ناعة اللبن�ة . بخواص مناسبة وبتكالیف أقلبروتینات الشرش للحصول على لبنھ 
كم�ا ت�م  ،ملح% ۰٫٥وبإضافة % ۲٦جوامد كلیة الجاموسي المركز بالترشیح الفائق والمحتوى على 

، ۳۰، ۲۰، ۱۰إجراء استبدال جزئي للمادة الصلبة اللبنی�ة مس�حوق مرك�ز بروتین�ات الش�رش بنس�ب 
 .لخفض تكالیف الانتاج% ٤۰

بزی�ادة  pHیم ال�ـ ال�دھن واللاكت�وز وق�نس�ب وأظھرت النتائج حدوث إنخفاض في كل م�ن 
الحموض��ة بزی��ادة نس��ب و بینم��ا ح��دث زی��ادة لك��ل م��ن المحت��وي البروتین��ي والرم��اد س��تبدالنس��ب الإ
كما زادت نسب الحموضة والمحتوى من مركب الداى اسیتایل بزیادة فترة تخزین اللبنة ف�ي الإضافة 

من التخزین وانخفض فقط ع یوم بینما زاد المحتوى من الاسیتالدھید حتى الیوم الساب ۲۱الثلاجة حتى 
 .بعد ذلك

بالنس��بة للخ��واص الریولوجی��ة والخ��واص الحس��یة فق��د أعط��ى اس��تبدال الجوام��د اللبنی��ة و
لبنة ذات خواص مناسبة مشابھة لعینة المقارنة مع % ۱۰بمسحوق مركز بروتینات الشرش بمستوى 

 .المبرد حتى سبعة أیام مع التخزین% ٤۰كما یمكن الاستبدال بمستوى حتى  .خفض تكالیف الانتاج
 

 قام بتحكیم البحث
 

 

جامعة المنصورة –كلیة الزراعة  طھ عبد الحلیم نصیب/ د .أ  
 عین شمس  جامعة –كلیة الزراعة  جمال الدین أحمد مھران/ د .أ
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