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Abstract Sesame seeds (Sesamum indicum L.) are probably the most ancient oil seed crops used in

functional Labneh preperation. The goal of the present study was to explore the quality of Labneh

made from skim milk fortified with 0%, 2%, 4%, and 6% sesame seeds powder (SSP) as alternative

to fat. Control Labneh made from whole milk and their treatments with SSP were stored for 21 days

at 5 ± 1 �C. The physiochemical, microbiological, and organoleptic properties were determined in

fresh and stored Labneh (for 7, 14, and 21 days) as well as amino acids and microstructures were

measured in fresh Labneh. The results showed that sesame seed contains up to 58.9% oil, 15.81%

protein, 6.83% fiber, 11.03% carbohydrates, 14.84% antioxidant activity and 32.71 mg/100 g sesa-

mol. The data presented that total solid, fat and acidity were increased while protein and ash con-

tents were decreased in control Labneh compared with Labneh treatments. These all values

increased with increasing the amount of SSP, except the acidity value decreased with increasing

the amount of SSP. In various fresh Labneh samples, the major essential amino acid was Leucine

and non-essential amino acid was Glutamic than the other amino acids. Microbiological examina-
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tion of Labneh revealed that the total bacterial counts increased throughout the storage period.

However moulds and yeasts were not detected at the first week then slightly detected and increased

at the end of storage period. Coliform bacteria and spore-forming bacteria didn’t observe in all

Labneh treatments as storage progressed. Scanning electron microscopy showed that the control

Labneh samples had more compact structure and fusion into big aggregates without voids. Labneh

made from skim milk had numerous open, loose and less dense protein networks with spaces. No

major differences were observed in the Labneh made from skim milk using 2% and 4% sesame

seeds . Labneh made from skim milk using 6% sesame seeds was more intensive and thicker casein

matrix than the other Labneh treatments. Organoleptic scores revealed that Labneh fortified with

4% sesame seeds powder have the highest acceptability properties.

� 2020 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Sesame (Sesamum indicum L.) is foremost grown for its edible
seeds and oil. It is used about 65% with regard to oil extrac-
tion and 35% with regard to food. Sesame seeds have many

health benefits are due to its nutritional content, including
fibers, vitamins, minerals, natural oils and organic com-
pounds (Singh et al., 2016). Range of chemical composition
of sesame was within limits 50–60% oil, 18–25% protein,

13.5% carbohydrate and 5% ash (Elleuch et al., 2007).
Sesame seed is a rich food of essential amino acids, essential
fatty acids, tocopherols, and phenolic compounds comprise

sesamol, sesamolin, and furaneol have high antioxidants
activity (Moazzami and Kamal-Eldin, 2006, and Ali et al.,
2007). Sesame seeds are too an infinitive of omega-6, vitamin

E and are the great source of calcium that contains far more
calcium than in the dairy products (Singh et al., 2016). The
seeds of this crop have a high polyunsaturated fatty acid

(85%) as follows, linoleic acid (37–42%) and oleic acid (41–
45%) (Kim et al., 2006). Sesame is one of the rich sources
of phytosterols which are groups of steroid alcohols and
esters had the health benefits to lower total and LDL blood

cholesterol by barring cholesterol absorption from the intes-
tine (Abilasha et al., 2016). Join these benefits help in diges-
tion stimulates blood circulation and the nervous system;

protect our body from free radicals, inhibits colon cancer,
and improve heart health and liver from oxidative damage.
Proceeding from these benefits, sesame seeds are much appre-

ciated in bakery, candy industry and other food specialties as
snacks, cookies, and fermented food like soybean and peanut,
sesame seed can be processed to make sesame milk (Hansen,

2011; Fitrotin et al., 2015). African countries use the seeds as
spice, seed oil, frying vegetables and meat, eaten raw or fried
and used in confections such as candy and baking
(Anilakumar et al., 2010).

Labneh is a concentrated yoghurt, produced by removing
part of yoghurt whey, giving it a consistency between
yoghurt and cheese that reportedly include 22–26% total

solids and 8–11% fat with typical acidity and pH values
among from 1.4 to 2.5 and 3.86 to 4.17, respectively (El-
Samragy, 1997). It should be a white to creamy paste that

has a smooth texture, with a taste crossing between sour
cream and cottage cheese and a characteristic sharp flavor
that is largely modulated by diacetyl produced during fer-
mentation and it is a popular food in various parts of the

world especially in the Balkan, Turkey and Middle East
regions where it plays a significant role in the family diet

(Tamime and Robinson, 1999). Fresh Labneh is stored in
the refrigerator and consumed within two weeks. Sometimes
it is stored in vegetable oil at room temperature and con-
sumed within two years (Keceli, et al. 1999). Fat and oil

may improve overall food palatability, flavor and mouth feel
but elevated fat diet is dejected because of potential diet con-
nected diseases such as obesity, coronary heart disease, can-

cer and high blood cholesterol (Nateghi et al., 2012). Labneh
with sesame seeds powder might be considered a low-fat
food, high acceptability, good for reducing risk factors of

cardiovascular diseases and prevent the growth and activity
of dangerous microorganisms without affecting in the growth
and activities of starter used in manufacture. Therefore, the
objectives of this study were to develop innovation low fat

Labneh fortified with sesame seeds powder as alternative to
fat and their effect on physicochemical, microbiological,
microstructure, and sensory properties of fresh Labneh pro-

duct and during cold storage.

2. Materials and methods

2.1. Materials

Fresh cow’s milk was obtained from private from the experien-
tial center of the Dairy Department, Faculty of Agriculture
Mansoura University, Egypt and skimmed by separate the

cream to get skim milk. Lypholized yoghurt starter culture
(Streptococcus thermophilus and Lactobacillus delbrueckii
subsp. bulgaricus) was obtained from Ch. Hansen’s Laborato-

ries, Denmark. Salt (sodium chloride) and sesame seeds were
purchased from Mansoura City market (Egypt). In this study,
all chemicals were an analytical grade and purchased from
Sigma Chemical Co. (St. Louis, MO).

2.2. Methods

2.2.1. Sesame seeds powder preparation

Decorticated sesame seed and characterized as sweet sesame
were used. Sesame seed were cleaned by handpicking and win-

nowing to remove foreign matter following washed, air dried
in oven at 25–30 �C, before ground using a Moulinex mill grin-
der (Type 320, made in EC) and then sieved to obtain fine
powder and stored in a glass container.

http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1 Some chemical constituent of sesame seeds.

Some chemical constituent Sesame seeds

Moisture (%) 4.6 ± 0.12

Total lipids (%) 58.9 ± 0.31

Crud protein (%) 15.81 ± 1.63

Total carbohydrates (%) 11.03 ± 0.23

Fiber (%) 6.83 ± 1.42

Ash (%) 2.63 ± 1.12

Sesamol (mg/100 g sesame seeds) 32.71 ± 0.24

Antioxidants activity by DPPH radical (%) 14.84 ± 0.46

Means ± standard deviation (SD).
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2.2.2. Labneh preparation

Labneh was made approving to Robinson and Tamime (1994).

Fresh whole cow’s milk (3% fat) and skim (0.67% fat) were
heated at 90 �C for 20 min directly, cooled to 45 �C and then
inoculated with 2% of the yoghurt starter culture (S. ther-

mophilus + L. bulgaricus) and incubated at 42 �C for 3 h until
it was completely coagulated. Thus yoghurt were cooled to
5 �C and stored overnight and then mixed with 2% of sodium

chloride. The mixes put into cheese cloth bags, which were
hanged in the refrigerator room at 5 �C for 18 h, to permit
drainage of the whey. The resulting Labneh was made from
cow milk (3% fat) served as control and Labneh was made

from skim milk divided into four treatments were mixing with
sesame seeds powder at ratios 0. 2, 4 and 6% as called T1, T2,
T3 and T4 respectively. The fresh Labneh samples were pack

into small plastic jar and stored for 21 days at 5 ± 1 �C. Sam-
ples were taken for analysis when fresh and after 7, 14, and
21 days during the cold storage.

2.2.3. Physiochemical analyses

The total solids, protein, fat, ash and acidity content (as % lac-
tic acid) were determined according to AOAC (2000). The car-

bohydrate content was calculated by difference. The pH value
of Labneh was directly measured using a digital pH meter
(Electronics Corporation of India). Antioxidant activity was

determined by (DPPH) method as described by Lee et al.
(2003).

2.2.4. Determination sesamol of sesame seeds for HPLC

Sesame seeds samples were ground in a grinder for 5 min. then,
10 mg of grinded sample were added to 20 mL hexane and
shacked for 5 min. then centrifuged at 13000 rpm / min for

5.0 min. and separated the filtrate. Samples were filtered
through PTFE (0.45 mm) membrane syringe filters. HPLC
analysis was carried out according to Aly (2012) in a Thermo
scientific system (Chromeleon 7.2) with LPG-3400SD model

pump, with a 20 lL sample loop by autosampler (WPS-
3000SL), diode array detector (DAD-3000). The analysis was
carried out using Column compartment (Ulti Mate 3000).

Thermo scientific part No 28105-254630 BDS HYPERSIL
C18 (Dim. 250 � 4.6 mm) was used for analysis. The mobile
phase used was methanol: water (60:40, v/v) with a flow rate

of 0.6 mL/min. The UV–Visible detector was set at 290 nm.
2.6. Statistical analysis three different replicate trials were con-
ducted in this study.

2.2.5. Amino acid composition

Samples and standards are then analyzed using a Beckman
6300 system according to the official standard method

(AOAC, 2005).

2.2.6. Microbiological analysis

Total bacteria count, coliforms bacteria, spore-forming bacte-

ria and yeasts and molds, were computed according to stan-
dard procedures (Marshall, 1992).

2.2.7. Electron Microscopy of Labneh

The Electron Microscopic analyzed according to Ismail and
Tammam, 2015). Samples were freeze-fractured in liquid nitro-
gen to approximately 1mm pieces and these pieces were then
mounted on aluminum stubs with silver paint, dried to critical
point and coated with gold for 300 Å in a Sputter- Coater
(SCD 005 Sputter Coater) and using SEM (FEI Company,

Netherlands) Model Quanta 250 FEG (Field Emission Gun)
attached with EDX Unit (Energy Dispersive X-ray Analyses),
with accelerating voltage 20 K.V. under low vacuum condition

with pressure chambers 60 Pa.

2.2.8. Organoleptic properties

According to score card suggested by Scott (1981) organolep-

tically scored of Labneh were involve flavour (50 points), body
and texture (35 points), and appearance (15 points) when fresh
and after 7, 14 and 21 days of refrigerator storage at

(5 ± 1 �C) by staff members of the Dairy Science Department,
Faculty of Agriculture Mansoura University, Egypt.

2.2.9. Statistical analysis

Using SPSS software (version 20) the data were analyzed sta-
tistically. The results were expressed as mean ± SD of tripli-
cate and the statistical analysis per formed using one-way

analysis of variance followed by Duncan tests. The level of sig-
nificance was preset at P � 0.05.

3. Results and discussion

3.1. Chemical composition of sesame seeds

Chemical constituent of sesame seeds used to produce low fat
Labneh was given in Table 1. The results show that moisture,
lipids, crude protein, carbohydrate, fiber, and ash contents for

sesame seeds were 4.6, 58.9, 15.81, 11.03, 6.83 and 2.63%
respectively. Similar results agreement with Sharma et al.
(2015) and Singh et al. (2016). These results are a line with

Nzikou et al., (2009) and Makinde and Akinoso (2014) they
showed that the sesame seeds contained 5.7% and 4.81% for
moisture, 54% and 47.73% for fat, 20% and 26.79% for pro-

teins, 13.4% and 9.65% for carbohydrate, 3.7% and 6.62% for
crude fiber and 3.2% and 4.62% % for ash, respectively. The
variation in moisture, lipids, protein, fiber, and ash content

could be due to climatic conditions, maturity of plant and vari-
ety as well as analytical methods variation. The nutrient, par-
ticularly crude protein and fibercontents of sesame seed were
very high to warrant their consideration for use to complement

cereal-based products to meet the recommended daily nutrient
intake of human (National Research Council, 1989).
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It could be seen from Table 1 and Figs. 1 and 2 that sesame
seeds contained high levels from sesamol and antioxidants
activity (32.71 mg/100 g and 14.84%, respectively). Sesame is

a source of natural antioxidant like sesamolin, sesamin and
sesamol tocopherols and is extensively used as nutritional sup-
plement. It may be used for prevention of several diseases such

as cancer and cardiovascular diseases. Similar results were
reported by (Namiki, 2007). Sesamol is also produced from
the degradation of sesamolin during the roasting process of

sesame seeds, so sesamol could not be discovered in the
unroasted seed oil (Yoshida and Takagi, 1997). Sesamol is a
strong phenolic antioxidant. This shows that sesame has a role
of health benefits in controlling blood pressure, lowering

cholesterol, and dermatological disease management
(Nagendra Prasad et al., 2012). Consequently the seeds can
be easily combined into a normal diet at a level that might ben-

efit health as a natural antioxidant with wide food-related
applications.

3.2. Physiochemical of Labneh

The changes in chemical properties of fresh Labneh and
throughout storage period were summarized in Fig. 3. Total

solids (TS) and fat of control Labneh made from whole cow
milk was significantly (p � 0.05) higher than that of Labneh
made from skim milk without and within sesame seeds. TS
and fat contents markedly increased with increased sesame

seeds levels and it is increased slightly in all Labneh samples
as the throughout storage time. Throughout storage, TS and
fat content increased could be ascribed to moisture loss. The

data is similar those of Ismail et al. (2016).The protein and
ash contents of control Labneh was found to be the lowest
compared with all treatments. The percentage of protein and
Fig. 1 HPLC chromatograph of standard of sesamol (250 ppm) at 25

Array Detector (290 nm).
ash increased with increased the levels of sesame seeds added
and during the storage period in Labneh samples. There is
no significant differences (P � 0.05) were observed in protein

and ash contents of the different Labneh either fresh or after
the storage period. Shelf life of Labneh depends on acidity
value. In overall the acidity values of control Labneh signifi-

cantly higher than Labneh made from skim milk within and
without sesame seeds. Labneh treatment with 2% sesame seeds
powder had the highest acidity values, indicative of an increase

in acid-producing microorganisms. These results were in agree-
ment with that obtained by Abou Dawood (2002). The acidity
values for the entire Labneh samples were similar. As the stor-
age period advanced the acidity in all Labneh increased grad-

ually with a slow rate. Increase of the acidity values may be
due to the hydrolysis of lactose by microorganisms that
responsible for the increasing of acidity as a result of the pro-

duction of organic acids (e.g. lactic acid). Similar findings were
reported for Hashim et al. (2009). Generally, total solids, fat,
protein, ash and acidity values were in accordance with those

reported by Romeih et al. (2014), they reported that protein
and ash contents increased in yoghourt made from skim milk
but, total solids, fat and acidity increased in yoghourt made

from whole milk.

3.3. Amino acids

The effect of different ratio of sesame seeds added on total

amino acids (Essential and non-essential) content of fresh Lab-
neh treatments is shown in Table 2 and Fig. 4. In various Lab-
neh samples, the major essential amino acid was Leucine after

that lysine but, Histidine content was the lowest. On the other
hand non-essential amino acids were Glutamic acid had the
highest followed by Proline and Aspartic acid; on the contrary,
�C, methanol: water (60:40, v/v) as mobile phase and using Diode



Fig. 2 HPLC chromatograph of extracted sesame seeds for determination of sesamol at 25 �C, methanol:water (60:40, v/v) as mobile

phase and using Diode Array Detector (290 nm).

Table 2 Effect of adding of sesame seeds powder on amino acid contents of fresh Labneh.

Amino acids (%) Control T1 T2 T3 T4

Essential amino acids (AA)

Therionine (Thr) 0.76 0.76 0.74 0.75 0.72

Valine (Val) 0.98 1.03 0.99 0.96 0.95

Methionine (Met) 0.63 0.62 0.57 0.59 0.60

Isoleucine (Ile) 0.92 0.92 0.87 0.89 0.88

Leucine (Leu) 1.57 1.57 1.59 1.63 1.58

Tyrosine (Tyr) 0.75 0.74 0.71 0.82 0.74

Phenyalanine (Phe) 0.92 0.80 0.87 0.89 0.89

Lysine (Lys) 1.40 1.41 1.34 1.31 1.28

Histidine (His) 0.54 0.51 0.49 0.51 0.50

Total essential amino acids 8.47 8.36 8.17 8.35 8.14

Non-essential amino acids

Aspartic (Asp) 1.25 1.23 1.23 1.27 1.26

Serine (Ser) 0.96 0.86 0.87 0.85 0.81

Glutamic (Glu) 3.35 3.64 3.06 3.44 3.41

Proline (Pro) 1.98 2.01 1.93 1.96 1.67

Glycine (Gly) 0.32 0.32 0.33 0.37 0.38

Alanine (Ala) 0.55 0.51 0.53 0.56 0.59

Cystine (Cys) 0.24 0.28 0.31 0.29 0.41

Arginine (Arg) 0.59 0.57 0.59 0.67 0.72

Total non-essential amino acids 9.24 9.24 8.85 9.41 9.25

Total amino acid 17.71 17.71 17.02 17.76 17.39

Control: Labneh made from whole milk.

T1: Labneh made from skim milk.

T2: Labneh made from skim milk with 2% sesame seeds.

T3: Labneh made from skim milk with 4% sesame seeds.

T4: Labneh made from skim milk with 6% sesame seeds.

7576 A.A. Aly et al.



Fig. 3 Effect of adding of sesame seeds powder on physicochemical properties of fresh Labneh and throughout storage period. Control,

Labneh made from whole milk; T1, Labneh made from skim milk; T2, Labneh made from skim milk with 2% sesame seeds; T3, Labneh

made from skim milk with 4% sesame seeds; T4, Labneh made from skim milk with 6% sesame seeds.
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Cystine had the lowest content than the other amino acids.

These results are in line with those reported by El-Sayed
et al. (2016), when making kareish cheese with added sesame
hulls. As differences of amino acids contents were detected

for the different Labneh treatments using sesame seeds. Nature
and quantity of free amino acids probably development of
Labneh flavous. A similar trend was reported by (Omar.

2012). In different Labneh experiments, the highest level of
total free amino acids was that of glutamic acid, which is
answerable for protection from cardiovascular diseases, after

that aspartic acid. Generally, glutamic and Lysine were domi-
nant in different Labneh trials.

3.4. Bacterial counts in Labneh

Analysis of the results obtained for the total bacteria counts,
coliform bacteria, spore-forming bacteria and yeast & mould
(Table 3). The results obtained for the total bacterial counts

(TBC) in all Labneh increased gradually up to end of storage
period. These findings are in approval with those of Hamad
et al. (2014), they reported that TBC for all Labneh samples

fortification with whey protein increased throughout refriger-
ated storage. Labneh made from whole milk had the highest
TBC at zero time and at the end of storage period as compar-

ison with other Labneh made from skim milk untreated and
that using sesame seeds. This may be due to reflects that high
fat and protein contents in the first Labneh represent a good

protection background for microorganisms which naturalizes
the inhibitory effect of antimicrobial substances (Aureli,
et al., 1992). However, Labneh made with 2% of sesame seeds
had the highest count while, Labneh made with 6% of sesame

seeds had the lowest count. The obtained results suggest that
the bacterial populations were inhibited by sesame seeds. This
agrees with Fitrotin et al. (2015) they reported that the free



Fig. 4 Effect of adding of sesame seeds powder on amino acid contents of fresh Labneh and throughout storage period: Control,

Labneh made from whole milk; T1, Labneh made from skim milk; T2, Labneh made from skim milk with 2% sesame seeds; T3, Labneh

made from skim milk with 4% sesame seeds; T4, Labneh made from skim milk with 6% sesame seeds.
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sesaminol aglycon exhibit a higher reactivity in scavenging rad-
icals, resulted in a higher antioxidant activity are primarily
responsible for their antimicrobial properties. Obviously,
coliform bacteria and spore-forming bacteria were negative
in any of the Labneh samples. This might be due to the
efficient heat treatment of milk (90 �C for 20 min) and high



Table 3 Effect of adding of sesame seeds powder on some microbial groups (log cfu/g) of fresh Labneh and throughout storage

period.

Microbial groups Storage period (Days) Control T1 T2 T3 T4

Total bacterial count Fresh 10.67 ± 1.15aB 8.33 ± 1.53bC 6.33 ± 0.58cC 6.00 ± 1.00cdB 4.33 ± 0.58 dB

7 11.00 ± 1.00aB 10.33 ± 1.53abBC 8.67 ± 0.58bB 6.00 ± 1.00cB 5.67 ± 0.58cB

14 14.00 ± 1.00aB 13.33 ± 1.53aB 10.00 ± 1.00bB 6.67 ± 1.53cB 6.00 ± 1.00cB

21 23.00 ± 3.00aA 22.00 ± 2.00aA 16.67 ± 2.08bA 15.33 ± 3.06bcA 11.67 ± 2.08cA

Spore-forming bacteria Fresh ND ND ND ND ND

7 ND ND ND ND ND

14 ND ND ND ND ND

21 ND ND ND ND ND

Coliform bacteria Fresh ND ND ND ND ND

7 ND ND ND ND ND

14 ND ND ND ND ND

21 ND ND ND ND ND

Molds & yeasts fresh 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00

7 4.67 ± 0.11aC 3.00 ± 0.21bC 2.33 ± 0.12cC 0.00 ± 0.00dC 0.00 ± 0.00dC

14 5.67 ± 0.23aB 4.67 ± 0.30bB 2.67 ± 0.24cB 1.33 ± 0.10dB 1.00 ± 0.03dB

21 16.00 ± 0.12aA 11.33 ± 0.05bA 5.00 ± 0.13cA 2.00 ± 0.04dA 1.33 ± 0.11eA

Control: Labneh made from whole milk.

T1: Labneh made from skim milk.

T2: Labneh made from skim milk with 2% sesame seeds.

T3: Labneh made from skim milk with 4% sesame seeds.

T4: Labneh made from skim milk with 6% sesame seeds.

a, b, c: Means ± SD with same letter among treatments in the same storage period.

A, B, C: Means ± SD with same letter for same treatment during storage period.
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hygienic condition during manufacture and storage, the
obtained results agreed with Ammara (2000). The quality

and the shelf life of Labneh evaluated with yeasts and moulds
counts. No moulds and yeasts growth was detected in different
fresh Labneh, but they appeared after 7 days and increased up

till the end of storage. The counts of yeast and mould of con-
trol Labneh made from whole milk higher than that in other
Labneh treatments until the end of storage. These results
may be due to increase the acidity which paved the conditions

to grow these organisms. These results are sure with the previ-
ous results reported by Abou Ayana and Ibraham (2015).

3.5. Labneh microstructure

Microstructure has a major impact on the texture and other
physical properties of Labneh. Microstructures of fresh con-

trol Labneh and that is using sesame seeds were examined by
electron microscopy (ESM) fined in Fig. 5. At control Labneh
made from whole milk (C) appeared to have a compact protein

matrix and fusion structure than other Labneh trails. This
probably due to the higher number of fat globules acting as
linking protein agents. Otherwise, control Labneh shows the
existence of individual micelles in a spherical shape. The image

of control Labneh reveals a protein aggregation and protein
network as homogeneous. These results were similar to those
reported by Attia et al., (2001). However, Labneh made from

skim milk (T1) had protein structure was a short casein
micelles chain no fusion like sponge with irregular cluster cells.
Furthermore, extra open, loose and less dense protein network

contain large space than control Labneh. It is, therefore, con-
cluded that the separate particles seen in the skim milk could
be broken protein aggregates and broken or ripped-off casein

strands on account of separate process. In Labneh using
sesame seeds, the casein micelles were attachment in chains
with comparatively few interspaced voids. Micrographs of

Labneh (T2) and (T3) looked similar in size of casein clusters
and protein aggregates. Moreover, SEM revealed that the pro-
tein matrices of Labneh samples with increase sesame seeds
levels appeared to be relatively more intensive and particle

fusion into big aggregates rather than Labneh made from skim
milk alone. Wherefore, casein clusters were thicker in the Lab-
neh treated (T4), perhaps as a result of sesame seeds powder.

3.6. Organoleptic properties of Labneh

Organoleptic properties of food products are one of the most

important factors in accepting and choosing them for con-
sumption. In general, Labneh can be described by a white color,
a soft and smooth body, a good spreadability and a few acidic

flavors (Nsabimana et al., 2005). Fig. 6 shows the results of the
evaluation of the Labneh made from whole milk and Labneh
made from skim milk without or within sesame seeds powder
allover storage period. It is exhibited that the Labneh made

from whole milk had higher (P � 0.05) perceived appearance,
flavor, texture and overall acceptability among all experimental
Labneh made from skim milk alone and within sesame seeds.

With respect to the flavor of Labneh made from skim milk
recorded the lowest value as compared to other Labneh. Nev-
ertheless, added sesame seeds had significant effect (P � 0.05)

on the organoleptic parameters evaluated in this study. The



Fig. 5 SEM micrograph of fresh Labneh: Control, Labneh made from whole milk; T1, Labneh made from skim milk; T2, Labneh made

from skim milk with 2% sesame seeds; T3, Labneh made from skim milk with 4% sesame seeds; T4, Labneh made from skim milk with

6% sesame seeds.
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degree of acceptable increase with increases the levels of sesame

seeds. Labneh samples that were produced with 4% gained the
highest scores from flavor and texture point followed by with
2% sesame seeds powder when, compared with other Labneh

treatments. When the content of sesame seeds powder was
increased, the acceptability of the product was decreased as
compared with control. The obtained results are similar to
those reported by Hashempour-Baltork et al. (2018) they found

sensory evaluation of puffed corn snack with 5% and 10%
sesame powder had the highest score from flavor and aroma
point. However the greatest percentage of sesame gives a defi-

nite odor to commercial cookies, especially the cookies with
20% sesame as well as for bread supplemented with up to
10% sesame (Hernández-Monzón et al., 2014; Mohamed,

2018). The organoleptic properties of the different Labneh sam-
ples slightly increased and gradually during storage tell 14 days,
and then the acceptability of all samples gradually decreased as
the storage period progressed. These results are in agreement

with (Salem et al., 2007).
4. Conclusion

In our attempts to utilize decorticated sesame seed in produc-
tion of low fat Labneh when additives with skim milk lead to
increase the content of Labneh fat, protein and ash. These
additives also reduced microbial counts and improved Labneh

microstructure quality and developed the organoleptic proper-
ties especially the appearance, flavor and texture. Generally
speaking, it could be recommended that adding 4 % sesame

seeds powder in making Labneh had the greatest overall
acceptability, but higher levels of sesame powder applied
resulted in reduced product acceptability.
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Fig. 6 Effect of adding of sesame seeds powder on organoleptic properties of fresh Labneh and throughout storage period: Control,

Labneh made from whole milk; T1, Labneh made from skim milk; T2, Labneh made from skim milk with 2% sesame seeds; T3, Labneh

made from skim milk with 4% sesame seeds; T4, Labneh made from skim milk with 6% sesame seeds.
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