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Abstract

The effect of adding germinated quinoa seeds paste (Ggsp) (Cheopodium quinoa Willd.) and ultrasound technology on
the yield, physicochemical, microbiological, rheological, microstructure, minerals ,vitamins, antioxidants, phenolic
component and sensory properties of kareish cheese was studied. Ggsp was added at 1%, 3%, and 5%. to skim milk used
in making of kareish cheese and ultrasound technology (US). Addition of Gagsp resulted in significant effect on fibers,
protein, ash, moisture, acidity, vitamins, minerals, total phenolic content, antioxidant activity and WHC. by increasing its
concentration. Molds and yeasts did not appear in all treatments with added Ggsp up to 29 days of cold storage, however
they appear in control after 21 days. Results also showed a decrease in the molds number with an increase of added Ggsp,
compared with the control. Furthermore, Gradual increase in adhesiveness, gumminess, cohesiveness, chewiness,
and springiness was observed with the increase of added Gqgsp, while an opposite trend was detected in the hardness.
Significant increase in the yield of all treatments of cheese with added Ggsp and US technology, compared with the control
treatments. From the above mentioned results, it could be concluded that addition of Ggsp and US technology could be
useful, especially at 3% in the making of functional Kareish cheese with functional property and high quality.

Key words: Kariesh cheese, germinated quinoa seeds, ultrasound technology .

1. Introduction

Consumer awareness of the need for a functional
diet in maintaining health is driving a global increase in
functional food consumption. As a result, the food
business has invested in developing alternative
products with altered compositions, such as those that
eliminate or limit the presence of certain health-
harming elements. [1; 2].

These foods are difficult to design since they must
satisfy consumer demand for goods that are both
pleasurable and healthy, as well as have characteristics
akin to traditional cuisines [3].

Kareish cheese is a popular local variety of fresh
soft cheese in Egypt and is regarded as one of the most
important traditional Egyptian dairy products [4]. It's a
soft acid cheese created from skimmed cow's milk,
buffalo's milk, or fermented milk like sour cream
buttermilk [5]. It has nutritional and therapeutic value,
is acceptable for all age groups, and plays a significant
role in the treatment of obesity. Because of its high
protein content, low fat content, and affordable price, it
is often manufactured in the Egyptian countryside and

used in their diet [6].The goal of emerging food
processing technologies is to provide foods that are
tasty, safe, nutritious, healthy, and little processed. In
order to avoid modifying the flavor or nutritional value
of foods during production, researchers have turned to
develop food technologies such as non-thermal
technologies. High-intensity ultrasound (HIU) is a
promising new technology that was created with the
economy, simplicity, and energy efficiency in mind.
HIU offers a great potential to improve, control, and
accelerate processes without damaging the quality of
food and dairy products [7; 8].

The use of ultrasound in food processing has
shown that heat has a deleterious influence on thermo-
labile substances such as yogurt [9]. Vitamins and
pigments. However, the use of ultrasound in beverages
is prohibited. It has also been shown to have health
benefits, such as a rise in blood sugar levels.
Antioxidants and bioactive substances. [10] The impact
of HIU on dairy systems has become a major topic in
food science and technology.
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Due to its function in increasing food safety and
delaying food decomposition. [11]. its effects on
microbes have been intensively researched as a
techniqgue  of  preservation  [12;13].  Quinoa
(Chenopodium quinoa Willd.) is regarded as a
complete food because of its high protein content and
great nutritional value. It has exceptional nutritional
characteristics, not only because of its high protein
content, but also because of its superior amino acid
balance when compared to other plant proteins [14]. It's
gluten-free and packed with protein, vitamins, carbs,
minerals, fiber, bioactive peptides and phytochemicals.
Antinutritional components in quinoa, such as tannins,
phytic acids, and saponins, can reduce bioavailability
by creating insoluble complexes with minerals like zinc
and iron, but this can be mitigated by germination. [15;
16].

Germination is a common process for
increasing the nutritional content of seeds. It includes a
series of actions that begin with the quiescent dry seed
absorbing water and end with the elongation of the
embryo axis. The seedling's growth is linked to the
eventual mobilisation of substantial storage reserves
[11]. Germination has long been thought to be a cheap
and effective way to boost antioxidant capacity and
increase key mineral and vitamin bioavailability
[17;18].

For the above, the aim of the study was to
obtain functional Kareish cheese with high nutritional
value, rich in minerals, fiber, vitamins, antioxidants,
protein, and good in rheological, sensory,
physicochemical, microbiological, and microstructural
properties, with a prolonged preservation period, in
order to reinforce it with germinated quinoa seeds with
the use of ultrasound technology.

2. Materials and Methods
2.1 Materials

Fresh buffalo’s skim milk was obtained from
Animal Production Research Institute, Agricultural
Research Center, Dokki, Egypt. Yoghurt starter culture
containing, Lactobacillus delbrueckii ssp. bulgaricus,
Streptococcus thermophillus, was obtained from
MIRCEN Culture Collection Center, Faculty of
Agriculture, Ain shams University, Egypt. Microbial
rennet, Marzyme MT 2200 Powder, Dosage: 0.022g
IMCU/L milk, were obtained from Danisco France
SAS. Sodium chloride and Calcium chloride was
obtained from El-Gomhoria Company, Cairo. A quinoa
seed was obtained from Egyptian market, Cairo, Egypt.
Table (1), shows the average composition of Quinoa
seeds, germinated Quinoa sprouts seeds paste (GQSP)
fresh Buffalo skim milk used in the present study.
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2.2.Germinated Quinoa seeds paste (GgsP)
preparation

The quinoa seeds were purified from
impurities, washed well, and spread on trays covered
with a muslin cloth. They are stored at room
temperature for 48 hours until germination. Store it at
room temperature for 48 hours until germination is
completed. Water was sprayed on the muslin cloth to
keep the seeds moist to achieve good germination.
Then remove the husks of the cultivar quinoa, chop the
peeled seeds and grind well to get a smooth paste.

2.3. Preparation of Kareish Cheese
Fresh skim buffalo milk |
Added different levels of germinated Quinoa sprouts
seeds paste (1-3-5%).
!
Thermosonication (50°C+ 25 Hz / 20 min) in C2,T1,T2
and T3 treatments
but C1 control treatment is Pasteurized at 75°C for 30
min and cool to 40- 42°C,
then added starter culture Lactobacillus bulgarcicus,
Streptococcus thermophillus 1:1
!
After 20 min, added 0.022 g/L microbial rennet and
0.02% calcium chloride

!
Incubated at 42°C until curdling

!
Pour cheese curd in Plastic frames and coated with
gauze.
!
Curds sprinkled with 1% Sodium chloride.

!
Stored at 5°C in fridge for 24 hours

!
Filtrated

l
Cut off

l
Packed

!
Stored at 5°C in fridge for 29 days.

Kareish cheese samples were analyzed at 1, 8, 15, 22,
and 29 days of storage.

Kareish cheese was manufactured according to the
method adopted by [19].

2.4.Chemical analysis

Moisture, fat, ash, salt, dietary fiber, titratable
acidity (TA%), pH values (using pH meter, Jeneway)
and total protein (TP) contents were determined in both
raw materials and Kareish cheese samples according to
the method described by [20].
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The content of carbohydrate was calculated as follows:
carbohydrate = TS% - (Protein + fat + ash)%. Ascorbic
acid, vitamin E, B1, B2, B3, B-carotene and  the
mineral contents were determined according to the
method described by the [20]. Ascorbic acid
determination was measured by visual titration, using
2, 6-dichlorophenol method, and applied as mg 100 ml-
1 carbonated beverage according to the method
described in [20]. The antioxidant activity of JPR
methanolic extract was evaluated by the stable 2,2-
diphenyl-1-picryl-hydrazyl (DPPH, Sigma Aldrich,
Germany) radical scavenging method as described by
[21]. Total phenolic compounds were determined by
the Folin-Ciocalteau method[22]. The loss of protein in
different treatments was calculated using the following
equation:
Protein loss % =

% Protein in filtrate residual

% Protein in cheese milk X 100
Recovery of protein content samples was calculated as
follow:
Recovery of proteins % = 100 - protein loss%
The yield of cheese is a mathematical expression for
the quantity of cheese obtained from given quantity of
raw materials as the formula given by [23].
Cheese yield% =Amount of cheese (kg)

100

Amount of original cheese milk (kg)
2.5. Microbiological analysis
Cheese samples were examined for total viable
bacterial count, yeasts & molds according to American
Public Health Association [24].
2.6. Sensory evaluation
Kareish cheese were Sensory evaluated for appearance,
body & texture and flavor according to scheme
described by [25].
2.7. Rheological analysis
Syneresis and water holding capacity (WHC) [26].
Syneresis of kareish cheese is calculated by the
formula:
Syn=S/Y.
S: The released serum was removed and weighed.
Y: 20 g from sample after cooling to 4+1°C in one day
of storage were centrifuged for 5 minutes, 500 rpm in
20°C.
The water-holding capacity of kareish cheese is
calculated by formula:
WHC =Y -W/Y x100%.
Y: 20 g from sample after cooling to 4+1°C in one day
of storage were centrifuged for 10 minutes at 3000
rpm, 20°C.
W: The released serum was removed and weighed. The
results are in grams of water/100 g of the Kareish
cheese.
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2.8. Texture profile analysis (TPA)

Texture profile analysis test of Kareish cheese
samples was done using a Universal Testing Machine
(TMS-Pro) equipped with 1000 N (250 Ibf) load cell
and connected to a computer programmed with Textu
re ProTM texture analysis software (program, DEV
TPA withhold). Calculation described by [27]was used
to obtain the texture profile parameters.

2.9. Microstructure determination

Following by [28] approach, different fresh
Kareish cheese blocks (0.5 mm3) were made for
scanning electron microscopy (SEM). SEM coated
with gold-palladium membranes was used to examine
the samples in a JEOL, Japan. The microscope, a JSSM-
6510 L.V SEM, was operated at 30 KV at the EM Unit
of Mansoura University in Egypt.

2.10. Statistical analysis

It was performed using the SPSS version (10)
computer program [29] Inc. Chicago IL USA. Results
were supgectedto ANOVA and Duncan's Test to
determine significant differences among means at the
significance level of 0.05. Data were expressed as the
mean +SE of three replicates.

3. Results

Chemical composition of buffalo skim milk ,
Quinoa seeds and Germinated Quinoa seeds before
preparation are shown in Table (1).

Table 2 shows the chemical composition of
kareish cheese fortified with different levels (1, 3, and
5%) of germinated quinoa seeds (GQSP), using
ultrasound technology as an alternative to
pasteurization. The data in Table (2) shows a
significant (P<0.05) increase in the GQSP fortified
kareish cheese in fat, total protein, ash and fiber
content by increasing the level of GQSP addition. It
was found that T3, containing 5% GQSP, was the
highest in fat and protein. and ash and fibers to increase
the percentage of added GQSP with the use of
ultrasonic technology in manufacturing. While the
increase in the percentage of TS between treatments in
kareish cheese was no significant (P > 0.05). While the
increase in TS between T2 and T3 treatments was a
significant increase (P<0.05). It was noticed in Table
(2) that during the storage period the increase in ash,
fat, protein, carbohydrates, fiber, and salt increased in
the resulting kariesh cheese, a significant differences
increase with the increase in the length of the storage
period up to 29 days in the all of the examined
parameters (P< 0.05).
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Table (1): The chemical composition of Quinoa seeds Germinated Quinoa seeds and Buffalo skim milk used in

manufacture of Kareish cheese formula.

Character assessed Quinoa seeds Germinated Quinaa Fresh buffalo skim milk
seeds paste (GQSP)
Moisture, % 10.34° 13.06° 88.96"
Protein, % 15.67% 14.52° 4.11°
Ash, % 5.238 7.41% 0.97¢
Fat, % 7.08° 7.98* 0.50°
Total dietary fiber, % 10.82° 12.97* -
Available carbohydrates, % 61.68" 37.038 4.92° (actose)
Titratale acidity, % 0.28° 0.38* 0.16°
pH-value, % 8.19" 7.848 6.61°
Ca, mg/100 g 33.27° 51.09% 169%
P, mg/100 g 384.1° 467.5* 106°
Cu, mg/100 g 5.28 5.9" 0.004°
Mg, mg/100 g 248.7% 308.4% 17.0¢
Zn, mg/100 g 2.94° 3.87° 0.22°
Fe, mg/100 g 10.4° 14.49% 0.04¢
K, mg/100 g 927.28 1262.0% 164°
Vitamin C, mg/100 g 196.81° 263.14% 2.62°
Vitamin B1, mg/100 g 0.39° 1.844 0.0639°
Riboflavin B2, mg/100 g 0.41° 1.69% 0.168°
Niacin B3, mg/100 g 1.082 2.87° 0.112°
Vitamin E, mg/100 g 5.43° 7.22% NP
B-carotene, mg/100 g 166.22° 238.1% NP
Total phenolic, % 43.178 101.26"* 6.17°
DPPH, % 11.39% 18.09* 2.14¢

*Determined in 20% aqueous solution (w/v).

Table 2 shows the chemical composition of kareish
cheese fortified with different levels (1, 3, and 5%) of
germinated quinoa seeds (GQSP), using kareish cheese
fortified with different levels (1, 3, and 5%) of
germinated quinoa seeds (GQSP), using pasteurization.
The data in Table (2) shows a significant (P<0.05)
increase in the GQSP fortified kareish cheese in fat,
total protein, ash and fiber content by increasing the
level of GQSP addition. It was found that T3,
containing 5% GQSP, was the highest in fat and
protein. and ash and fibers to increase the percentage of
added GQSP with the use of ultrasonic technology in
manufacturing.

While the increase in the percentage of T.S
between treatments in Kkareish cheese was no
significant (P>0.05). While the increase in T.S

between T2 and T3 treatments was a
significant increase (P<0.05). It was noticed in Table
(2) that during the storage period the increase in ash,
fat, protein, carbohydrates, fiber, and salt increased in
the resulting kariesh cheese, a significant differences
increase with the increase in the length of the storage
period up to 29 days in the all of the examined
parameters (P<0.05).
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Loss and Recovery of protein or fat

Loss and recovery of protein in fresh kareish
cheeses fortified with different levels of GQSP were
shown in Table (3). The protein content lost in T3 was
the lowest 15.42% while the protein content lost in the
control treatment (C1) was as 20.24%. It was also
found that control (C2) , in which the formula milk was
treated with the ultrasound technique, had less protein
loss in the whey than control (C1), in which the
formula milk was treated by pasteurization.
Yield of kareish cheese

The vyield percent of kareish cheese samples
enriched with various levels of GQS and treated with
an ultrasound technique is shown in Table (4). The
production of GQS-fortified kareish cheese was higher
than the production of two control cheeses. Data in
Table (4) show that yield of cheese with added 5 %
GQSP (T3) treatment increased by 34.16%, compared
to the control(C1) treatment, whereas the T2, T1(3%,
1% GQSP) treatments increased cheese vyield by
31.68%, 24.26% respectively compared with the
control (C1). In Table 4, it was found that the treatment
of control (C2) using ultrasound technology was higher
in yield than the treatment of control (C1l) 14.85%
using the pasteurization process.
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Table (2): Chemical composition of Kareish cheeses fortified with different Level of germinated Quinoa seeds paste

(GQSP) and ultrasound technique during storage at 5+1°C.

Storage by da Treatments

Component (%) T c1 c2 T1 T2 T3
1 31324073 31.67¢+0.50A7 | 32.05:0.85A | 32.11+0.01A1 | 32.610.05%
TS0 8 31,74io_06i“ 3242404788 | 328540164 | 31.93+0.058¢ | 32.40+0.054%¢
15 33.2640.28° 33.92+0.09BC | 34.35:0.327B% | 34.45+0.108¢ | 34.710.01A¢
22 35.12+0.14Bb 35.4540.43A8> 35.63+0.38ABb 36.05+0,02A8b 36.39+0.05A°
29 37.75£0.07% 38.18+0.1C 38.76+0.14% | 38.43+0.028C2 | 38.71+0.01AB
1 1.7+0.0E¢ 1.90+0.000" 2.01+0.01¢0 2.23+0.0189 2.41+0.017
8 1.71%0.008% 1.92+0.00° 2.120.01° 2.27+0.015¢ 2.4020.007
Fat (%) 15 1.730.0150 1.9520.010% 2.2+0.01C¢ 2.31£0.01 2.44+0.05%
22 1.7420.0055 1.9620.000% 2.2+0.005 2.32¢0.0058° | 250%0.005
29 1.80.00 2.10£0.1¢ 2.3+0.01¢ 2.40 +0.005 2.600.01%
1 17.41+0.01E° 17.96+0.40¢ 20.12+0.02%0 22.47+0.015 25.19%0.01%¢
_ 8 17.47+0.01% | 18.13+0.017° | 20.23x0.01°® | 22.560.015° 25.27+0.01%
TOt"';mte'” 15 175310018 | 182740010 | 203230025 | 22.69t0.01% | 25.38+0.01%
%) 22 17.410.01E° 18.0120.017° | 20.2520.01%° | 22.61x0.01%° | 25.31+0.01%
29 17.21£0.01% 17.8020.010¢ 20.1940.01¢ 22.47+0.018¢ 25.2320.01A¢
1 - - 0.13+0.0162 0.39+0.0082 0.65+0.00%
Fiber (9% 8 - - 0.13+0.00% 0.39+0.008 0.6540.00%
15 - - 0.13+0.00¢2 0.39+0.0082 0.66+0.0042
22 - ; 0.130.00% 0.39+0.0082 0.68+0.00%
29 - - 0.13+0.00¢8 0.39+0.0082 0.69+0.00%
1 10.56+0.003% | 10.15:0.003%° | 8.14+0.003% | 5.55+0.003¢ 2.78+0.003F
Carbohydrates 8 10.90£0.003~° | 10.71+0.003%% | 8.73x0.003% | 5.23+0.003%¢ | 3.08+0.003%
(%) 15 12.33+0.003”° | 12.02+0.003%° | 10.02£0.003° | 7.54+0.003%¢ | 4.91+0.003E
22 14.28+0.003%° | 13.770.003% | 11.36+0.003% | 9.21+0.003%® | 6.610.003
29 17.03£0.003% | 16.58+0.003%% | 14.44+0.003% | 11.65+0.003%% | 8.91+0.003E
1 1.65£0.003> | 1.66£0.003> | 1.78+0.003C 1.86£0.003%° | 1.93+0.003%
8 1.6620.001 1.6620.003 | 1.79+0.003C 1.87£0.003%° | 1.95+0.003%
Ash (%) 15 1.6720.003% | 1.68+0.003% 1.8120.016 1.91+0.0182 1.97+0.003%
22 1.6920.0035 1.7120.003% | 1.82+0.003C 1.91%0.0038 1.9720.00%
29 1.7120.00302 1.7120.00% 1.830.003% 1.9120.00382 1.97+0.00%4
1.71+0.0038¢ 1.69+0.003C 1.73+.00384¢ 1.68£0.003% | 1.54+0.003%¢
Salt (56) 1.8120.003A9 1.7820.00389 1.7520.003% 1.7020.00309 1.6320.01E°
15 2.410.01% 2.37+0.018¢ 1.8120.01C 1.76£0.003> | 1.65+0.003t
22 2.61£0.003% | 2.59+0.003® | 1.890.003% 1.79+0.00°° 1.66+0.003E°
29 2.91+0.001% | 2.87+0.003% | 2.11+0.003% | 1.83+0.0030% 1.7120.01F

C1:The control with pasteurization of the milk and without additives. C2: Control unpasteurization of the milk and with ultrasonic
technology and without additives. T1,2,3,;The treatments with fortified of germinated quinoa seeds paste(Ggsp) 1,3 and 5%
respectively also, unpasteurization of the mixture( milk + Ggsp) but use ultrasonic technology.

Averages with different capital superscripts due to treatments and averages with different small superscripts due to storage period
differed significantly (P<0.05).

Table (3): Loss and recovery of protein in Kareish cheese fortified with different levels of seeds paste (Ggsp) and

ultrasound technique.

Property Treatments

C1 c2 T1 T T3
Protein loss % 20.24% 19.10% 17.82° 16.60° 15.428
Protein recovery % 79.76° 80.90° 82.18¢ 83.40° 84.58*

unlike superscripts letters between rows showed significant differences among treatments (P<0.05).
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Table (4): Yield % of Kareish cheeses fortified with different levels of germinated quinoa

Property Treatments

C1l c2 T1 T2 T3
Yields % 20.2E 23.2° 25.1¢ 26.60° 27.10%
Increment with C1% - 14.85P 24.26° 31.68° 34.16%
Increment with C2% - - 8.19¢ 14.66° 16.81°

unlike superscripts letters between rows showed significant differences among treatments (P<0.05).

pH value and Acidity (%)

Table 5 shows the changes in the acidity of
kareish cheese during the incubation period. During the
incubation phase, all treatments, including the control,
showed an increase in acidity.

The obtained data indicate an increase in
acidity in all treatments including control during the
incubation period. Table (5) shows that adding GQSP
reduced coagulation time: for example, T3 treatment
coagulated after 60 minutes, followed by T2

treatment, which coagulated after 75 minutes, followed
by T1 treatment, so cheese coagulated after 90 minutes.
which could be explained by the addition of
germinated quinoa seeds paste in kareish cheese
making. It was also found that the control (C1)
treatment had an incubation time of 150 min. While the
other control (C2) treatment, which was treated with
the ultrasonic technique, coagulated after 120 minutes.

Table (5): Acidity development of milk cheese fortified with different levels of germinated quinoa seeds paste (Ggsp)
and ultrasound technique during Incubation time after (min).

Incubation time (min.) Treatments
C1 C2 Tl T2 T3
0 0.27% 0.30° 0.32° 0.37° 0.43%
30 0.34F 0.38° 0.59° 0.64% 0.75"
60 0.44P 0.65° 0.87% 0.89" Coagulation
20 0.66% 0.80% Coagulation Coagulation Coagulation
120 0.93 Coagulation Coagulation Coagulation Coagulation

unlike superscripts letters between rows showed significant differences among treatments (P<0.05).

Figures (1) and (2) show that the control
treatment (C1) had the lowest T.A %, but the treatment
(T3) with 5% Gqsp and ultrasound technique had the
highest T.A % of all the treatments studied.
Furthermore, the lowest significant pH (p <0.05) was

|
16 ‘
14 ‘ W 1 day
12 i W8 days

| 15 days
08 1 W 22 days
06 ‘ m 29 days
04
02

0 JEER EETR OEETR ;
c1 c2 T1 T2 T3

Treatments

Acidity

Fig: (1) Acidity of Kareish cheeses fortified with
different levels of germinated quinoa seeds paste
(Ggsp) and ultrasound technique during storage at
5+1°C.
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found in Ggsp -fortified treatments and US- technique.
The results of Figs. 1 and 2 show that different
significant (p<0.05) in acidity between treatments of
kareish cheese and in pH value between treatments of
cheese.

6.2 u1day
6 -
58 W8 days
56 - 15 days
L 54 - W22 days
32 7 m 29 days
5
48
46 -
44 4 — - r —— =
c1 c2 T1 T2 T3
Treatments

Fig: (2): pH of Kareish cheeses fortified with
different levels of germinated quinoa seeds paste
(Ggsp) and ultrasound technique during storage at
5+1°C.
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Regarding the minerals and vitamins contents
of kareish cheese, data are given in Table (6) indicate
that the US with Gqsp caused increase in the Cu, Fe,
Mg, Zn, and potassium contents. Also the Addition of
Gqsp led to an increase vitamins content (C, B1, B2,
B3, E and B-carotene ).

Table 6 shows that fortification of Kareish
cheese with (Gqgsp) generated quinoa seed paste from
the (Ggsp) increases the percentage of vitamins and
minerals in the cheese compared to the control
treatments C1 and C.

With regard to phenolic compounds and total
antioxidants, they are present in Table (7), which
shows that the addition of Gqsp leads to a significant
increase  (P<0.05) in phenol compounds and
antioxidants with an increase in the percentage of
addition. On the contrary, there were no significant
differences in the antioxidants or phenolic compounds
in each of the two control treatments (C1 and C 2)

Table (6): Minerals and Vitamins of Kareish cheeses fortified with different levels of germinated quinoa seeds paste

(Ggsp) and ultrasound technology.*

Property Treatments
C1 | C2 | T1 | T2 | T3
Minerals (mg/100g cheese)
Ca 782.33% 732.14° 669.08° 646.11° 627.45F
P 524.02" 458.84° 442 .39F 460.57° 478.35°
Cu 0.018° 0.017% 0.235° 0.682° 1.089"
Mg 84.12° 73.67° 80.33° 99.62° 119.07%
Zn 1.031° 0.941F 1.026° 1.293° 1.528%
Fe 0.186° 0.174° 0.580F 1.672° 2.681%
K 818.20° 713.03° 709.15F 775.32° 838.30"
Vitamins (mg/100g cheese)
Vitamin C 9.170% 11.387° 21.006° 40.426° 58.334"
Thiamin (B1) 0.342° 0.300F 0.349° 0.464% 0.595"
Riboflavin(B2) 0.836° 0.726° 0.739° 0.839° 0.934%
Niacin (B3) 0.557° 0.487F 0.562° 0.779% 0.945"
Vitamin E - - 0.297°¢ 0.831° 1.337%
B- carotene - - 9.097° 26.521% 44.092"

unlike superscripts letters between rows showed significant differences among treatments (P<0.05)

* See legend to Table (2) for details.

Table (7): Total phenolic content (equivalent mg Gallic acid/100gm) and antioxidant activity (%) Kareish cheeses with
the fortified germinated quinoa seeds paste (Ggsp) and Ultrasound technology

Property Treatments
C1 T1 T2 T3
Total phenolic content (equivalent mg 29.64P 26.74F 29.73¢ 36.41B 40.604
Gallic acid/100gm)
Antioxidant activity % (DPPH : 2,2- 9.48F 11.28¢ 13.328 14.29~
dihpenyl-1-picrylhydrazyl)

unlike superscripts letters between rows showed significant differences among treatments (P<0.05).

Microbiological quality

In Table (8) show that mold and yeasts counts
and TBC in Kareich cheese fortified with different
concentrations of Gqsp during storage. Molds and
yeasts began to appear after 21 days in control
treatment (C1) which using the pasteurisation method,
while the other control (C2) treatment, which was
treated with the ultrasonic technique ,molds and yeasts
began to appear after 28 days ; however, they were not
detected in the treatments of fortified Ggsp US-
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technique

during prolonged storage period. In the presence of
Gqsp, the total bacterial count (TBC) was lower than in
the control sample (Table 8). It's possible that the
results are due to the Ggsp and US-technique effect
during the storage period. The total viable bacterial
count, on the other hand, grew until 15 days, then
declined until the end of the 29-day storage period.
According to [30], overall aerobic bacterial counts fell.
During the period of storage these findings reveal that
the most inhibitory effects were observed when Gagsp
was added in the highest quantity.
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Table (8): Microbiological counts (log CFU/ mL) of Kareish cheeses fortified with different levels of germinated quinoa
seeds paste (Ggsp) and ultrasound technique during storage at 5£1°C.

Cold storage period Treatments
(days) C1 | C2 | T1 T2 T3

Total bacterial counts (log CFU /g)

1 5.79+0.003A° 5.46+0.0038¢ 4.53+0.003¢d 4.56+0.003P¢ 4.57+0.003c¢

8 6.51+0.003 Ad 5.99+0.0038¢ 5.61+0.01¢¢ 5.31+0.01% 5.47+0.0030¢

15 7.35+0.00342 7.07+0.003B2 6.23+0.01¢P 6.11+0.01P0 5.87+0.003E¢

22 7.13+0.003A0 6.84+0.003¢0 7.01+0.003B2 6.53+0.003P2 6.24+0.003E2

29 6.89+0.003A¢ 6.61+0.018¢ 6.23+0.01¢P 6.01+0.01P¢ 5.89+0.003Eb
Mold &Yeast counts (log CFU /g)

1 - - - - -

8 - - - - -

15 - - - - -

22 3.98 - - - -

29 4,727 3.48° - - -

Not detected (-)

Table (9) shows that the numbers of S. thermophiles
and Lactobacillus delbrueckii subsp. bulgaricus in
Kareish cheese samples grew  dramatically

significantly (p<0.05) during the 15 days, then
reduced significantly at the end of all treatments. The
viable counts of S. thermophilus, which varied from

7.09 to 7.87 log CFU/g in all treatments at 1 day and
from 5.76 to 7.84 log CFU/g at the conclusion of the
progression. Similar results were observed for Lb.
delbrueckii subsp. Bulgaricus ranged between 6.34
and 7.88 log CFU/g in all treatments when 1 day and
reached between 5.01 and 7.48 log CFU/g at the end.

Table (9): Microbiological counts (log CFU/ mL) of Kareish cheeses fortified with different levels of germinated quinoa
seeds paste (Gq sp) and ultrasound technique during storage at 5+1°C.

Cold storage period Treatments
(days) C1 | C2 | T1 | T2 | T3
Streptococcus thirmophilus (log CFU /g)
1 7.09+0.003E¢ 7.32+0.01P> 7.65+0.01¢d 7.87+0.018d 7.59+0.01A¢
8 7.53+0.0030b 7.70+0.01F¢ 8.58+0.00382 8.99+0.01A0 8.20+0.003¢>
15 8.34+0.003P 8.09+0.01F2 8.77+0.01BP 9.06+0.003A2 8.52+0.01¢2
22 7.00+0.01&d 7.32+0.003P0 8.01+0.003B¢ 8.31+0.01A¢ 7.84+0.01¢¢
29 5.76+0.01F¢ 6.08+0.01P¢ 7.32+0.018¢ 7.84+0.01%¢ 6.58+0.003¢¢
Lactobacillus bulgaricus (log CFU /g)
1 6.34+0.003E¢ 7.09+0.003Pd 7.59+0.01¢¢ 7.76+0.0038¢ 7.88+0.014¢
8 6.98+0.01F0 7.69+0.003P0 8.90+0.01B2 9.18+0.003A2 8.86+0.01¢2
15 7.76+0.01F2 8.00+0.03P2 8.51+0.015° 8.76x0.01A° 8.26+0.003¢P
22 5.34+0.003Ed 7.26+0.01P¢ 7.94+0.003B¢ 8.11+0.01A¢ 7.72+0.01¢
29 5.01+0.01F¢ 6.03+0.01P¢ 7.1240.018¢ 7.48+0.0034¢ 7.05+0.003c¢

* See legend to Table (2) for details.
Textural characteristic:

In Table (10) furthermore, during the storage
time, With rising levels of Ggsp, syneresis decreased
dramatically (P <0.05). Kareish cheese had the highest
WHC percent, with 5 % (T3) Gqgsp, followed by 3 %
(T2) Gagsp, and 1 % Gqsp (T1). The results obtained by
[31; 32].
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Kareish cheese with 5% (Ts) Ggsp showed the
highest WHC% followed by3% (T2) Ggsp and
1% (T1) Gasp. according to the findings of [33].
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Table (10): Textural characteristic of kareish cheese fortified with different levels of paste (Ggsp) and ultrasound

technique during storage at 5+1°C.*

Cold storage period Treatments
(days) C1 | C2 | T1 T2 T3
WHC (%)
1 31.70+0.01 Fa 33.91+0.01Pa 35.81+0.01¢ 37.21+0.0182 39.91+0.01A2
8 31.63+0.03E2 33.71+0.01P> 35.41+0.01¢P 37.0040.018P 39.81+0.01A0
15 31.47+0.01F° 33.40£0.01P¢ 35.11+0.01¢¢ 36.90+0.038¢ 39.51+0.01A¢
22 30.81+0.015¢ 33.21+0.01Pd 34.71+0.01¢ 36.70+0.018¢ 39.00+0.01Ad
29 29.87+0.03 F¢ 32.71+0.01P¢ 34.21+0.01¢¢ 36.41+0.01B¢ 38.41+0.01%¢
Syneresis (g water/100g kareish cheese)
1 16.6+0.0342 15.04£0.018 14.8+0.03¢2 12.840.040ba 11.4+0.03F2
8 16.3+0.034P 14.7+0.038b 14.5+0.01¢b 12.6+0.01P> 11.2+0.045>
15 15.6+0.01A¢ 14.2+0.018¢ 14.1+0.008¢ 12.4+0.03¢¢ 10.940.03P¢
22 14.7+0.03A¢ 13.6+0.038d 13.6+0.01B¢d 12.0+0.01¢¢ 10.5+0.03Pd
29 14.0+0.034¢ 13.0+0.008¢ 13.1+0.03B¢ 11.6+0.03¢¢ 10.3+0.01P¢

* See legend to Table (2) for details.

Texture profile analysis:

Table (11) summarizes the results of hardness,
gumminess, cohesiveness, chewiness, adhesiveness,
and springiness of kareish cheese at the conclusion of
the storage period. The Ggsp and US-technique used in
kareish cheese making has a substantial impact on the
values of the textural qualities stated. The usage of
Gagsp is seen in fortified kareish cheeses with high
gumminess, adhesion, cohesiveness, chewiness, and
springiness but low hardness. Also, Also, the use of
ultrasound technology in the manufacture of kareish
cheese led to an increase in flexibility with a lack of
hardness.

Table (11) summarizes the findings of all
texture profile analyses. There are substantial
differences between the treatments and the storage
period length. These results are similar to those of [33].

Microstructure of kareish cheese:

The shape, size, and distribution of the
interstitial gaps of the loosened Kareish cheese texture
vary with the amount of cystic fibrosis injected,
according to the scanning electron micrograph in
Figure 3 depicts the effect of Ggsp fortification on the
microstructure of kareish cheese. According to
microstructure analysis (Fig. 3), the internal structure
of kareish cheese made from germinated quinoa seed
paste (Ggsp) and ultrasound technology was denser,
more cohesive, and smoother than the surfaces of the
control sample. It was also noted that the interstitial
voids in the composition of the kareish cheese in the
(C2) control treatment, which were treated with
ultrasound, were consistent and smaller in size than the
control treatment (C1) and pasteurization.

S8 v woseen 3 SR 1000 o, g
! o - X ety

Fig.(3). Scanning electron microscopy of Kareish cheeses fortified with different levels of quinoa seeds paste (Gqsp)

and ultrasound technique during storage at 5+1°C.
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Table (11): Texture profile analysis (TPA) of Kareish cheeses fortified with different levels of germinated
quinoa seeds paste (Ggsp) and ultrasound technique during storage at 5+1°C.

Textura}l Co_ld storage C1 | C2 | Trea_:_r:rL]ents T T3
Characterizes period (days)
WHC (%)
1 3.67° 3.36° 3.65° 3.81° 3.85%
Hardness (N) 8 3.892 3.522 3.912 4.06: 4.302
15 4.82 4.43 4.88 5.07 5.40
22 5.26° 4.97F 5.34° 5.59° 5.72%
29 5.80° 5.37F 5.87¢ 5.94° 6.12%
1 0.290% 0.327° 0.501° 0.634° 0.782%
Adhesiveness 8 0.304F 0.339° 0.611° 0.821° 1.040%
(md) 15 0.319F 0.362° 0.722° 1.043% 1.1217
22 0.347F 0.394P 0.804° 1.272° 1.492%
29 0.393F 0.421° 0.915° 1.400° 1.797%
1 0.16F 0.24° 0.35° 0.47° 0.60"
Cohesiveness 8 021E 029D 047(: 06].B 069A
(Ratio) 15 0.26% 0.37° 0.53° 0.72° 0.74%
22 0.34F 0.49° 0.62° 0.79° 0.82%
29 0.36° 0.50° 0.59% 0.78° 0.82%
1 1.47F 1.56° 2.23° 3.15° 4.33"
o 8 1.62F 1.78° 2.68° 3.45° 4.48"
Springiness (mm) 15 1725 1.89° 3.07° 3.06° 461"
22 2.01F 2.19° 3.34° 4.43° 4.83"
29 2.18F 2.25° 3.90¢ 4.78% 4.88"
1 0.587F 0.906° 1.278° 1.791° 2.312%
Gurmrminess (N) 8 0.817F 1.021° 1.838° 2.477° 2.962"
15 1.253F 1.639° 2.586° 3.650° 3.991*
22 1.788F 2.435° 3.311° 4.416° 4.697*
29 2.088F 2.685° 3.463° 4.633° 5.019%
1 0.862% 1.257° 2.849° 5.641° 10.010"
Chewiness (md) 8 1.323F 1.817° 4.925° 8.545° 13.269%
15 2.155F 3.097° 7.939° 14.4548 18.398*
22 3.593F 5.332° 11.058° 19.562° 22.686"
29 4.551F 9.041° 13.505° 22.145° 24.492%

unlike superscripts letters between rows showed significant differences among treatments (P<0.05).

4. Discussions:

In Table 2, the difference in the chemical
composition between the different treatments of
kareish cheese and the increase in fat, total protein, ash
and fiber content are shown. This was mainly due to
differences in the chemical composition of Germinated
Quinoa seeds Paste (GQSP) and Fresh Buffalo skim
milk used materials (Table 1). It was also noted in
Table 2 that the increase in protein, fat, solid matter,
protein and fiber in all treatments throughout the
storage period was due to a decrease in cheese moisture
with the long storage period. These findings
corroborated those of [34 ; 35;36; 37; 38 ; 39].
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Table 3 shows that adding GQSP to kareish
cheese reduced protein loss, which is consistent
with[33; 40]. This could be because dietary fiber and
starch have useful functional qualities such as
enhancing crystallization, thickening texture, and
stabilizing and emulsifying [41]. Quinoa seeds that
have been germinated are thought to be high in both.
The starch and fiber in the cheese curds may retain the
protein and inhibit its release into the whey. Also, C2 is
less than C1 in protein loss in the whey due to the
effect of the ultrasound in increasing the viscosity of
the milk and thus reducing the protein loss in the whey.
These results agreed with what was mentioned by [42;
43].
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In Table 4 These results were similar to [33;
40; 43; 8]. This could be because dietary fiber has
beneficial functional qualities in DF-enriched foods,
such as texture, gelling, thickening, emulsification, and
stability [41].

The data in Table 5 was expected due to the
growth of starter culture bacteria in milk. The growth
of the starting microorganisms was lower in the
permeability two control treatments compared to the
other treatments of fortified GQSP. This might be due
to the presence of lactic acid bacteria that ferment the
carbohydrates in quinoa, and part of the starch in the
germinated quinoa paste is converted into simpler
sugars (hydrolysis) [44]. Part of these sugars are
consumed by starter culture bacteria, which leads to
increased activity, accelerated acidity production, and
coagulation of cheese in a shorter period of coagulation
[45]. Also, Table 5 shows that adding the germinated
quinoa seed paste to the manufacture of kareish cheese
reduced the time of cheese coagulation and that the use
of ultrasonic technology reduced the incubation period
compared to using the pasteurization method. These
results are similar to what was found [43].

Figures 1 and 2 Increasing the acidity and
decreasing the pH with increasing the percentage of
addition of Gqgsp with the use of the ultrasound
technique This could be due to the inclusion of Ggsp,
which includes a high proportion of starch and US-
technique, which stimulated the starter culture's growth
and activity [35;46;43]. Generally, prolonging the cold
storage period of kareish cheese treatments resulted in a
significant increase (p > 0.05) in T.A% and a
significant reduction (p > 0.05) in pH value. These
results were suggested by [47; 34].

Table 6 the increase in vitamins and minerals
in cottage cheese enriched with quinoa seeds and
treated with ultrasound technology is attributed to
being mainly due to differences in the chemical
composition of germinated quinoa seed paste (GQSP)
used materials (Table 1) and the added percentage of it.
Also,the increase in vitamin C in C2 is due to the
treatment of the cheese with ultrasound without
pasteurization, which preserved part of it, as is
observed in C1 treated with pasteurization. These
results were seems [38; 39]. The slight decrease in
some minerals and vitamins in the treatments fortified
with the Ggsp compared to the control may be due to
the increase in the yield of cheese fortified with the
Ggsp ranging from 24.26 to 34.16, which increases
water absorption and decreases insignificantly the
mineral content.
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In Table 7, the increase in antioxidants and
phenolic compounds in treatments fortified with Ggsp
is attributed to their increase in Gesp formula in Table
1.

Table 8 shows Perhaps the delay in the
appearance of yeast and mold in treatments fortified
with Ggsp might be due to the addition of Ggsp, which
binds the water in the cheese, which reduces the chance
of its growth [48]. Also, the use of ultrasonic
technology for sorting milk prepared for the
manufacture of Kareich cheese improved the quality of
cheese and reduced the chance of the growth of molds
and yeasts [49].

In Table 9, results confirm that [50] proved
that Ggsp acted as a prebiotic for the growth of culture
starter. It was also found that ultrasound has proven to
be effective in helping with milk fermentation
processes. Thus, it can increase the productivity of the
enzyme that increases hydrolysis [51]. Hydrolyzed
lactose into milk thus increased the activity of the
starter culture (S. thermophilus, Lb. delbrueckii subsp.
Bulgaricus) and reduced fermentation time [52; 53].

Table 10 shows the increase of WHC by
increasing the percentage of adding Ggsp. This may be
due to the fact that starch and fiber particles absorb
water from the surrounding protein matrix and swell,
inhibiting syneresis [54]. Due to the potential of starch
and fibre in Ggsp to bind more water, the kareish
cheese with Ggsp had a considerably (P > 0.05) greater
WHC percent than the control. As a result, these gels
had a smooth texture [54]. According to the findings of
[19; 55; 56; 57; 58], the addition of Gqsp increased the
increase of water holding capacity and minimized the
syneresis of kareish cheese.

In Figure 3, Hydrophobic interactions between
casein micelles and stabilisers most likely caused these
differences, resulting in the formation of casein-
stabilizer complexes. [59] found that when a low
concentration of Ggsp was added, it was restricted to a
dispersed phase and acted as a filler, resulting in a more
compact protein matrix and higher kareish cheese gel
strength. Also, Ggsp-treated kareish cheese had a more
regular and smoothly dispersed casein network, with a
coarser structure and reduced porosity. This could be
due to hydrocolloids and emulsion stability catalysing
cross-link formation between milk proteins, according
to [60;61]. Hydrophobic interactions between casein
micelles and stabilisers most likely caused these
differences, resulting in the formation of casein-
stabilizer complexes [59]. When a low quantity of
Gqgsp was added, it remained in a scattered phase and
worked as a filler, resulting in a more compact protein
matrix and stronger kareish cheese gels. These results
are similar to those of [33].
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5.Conclusions:

Great quality functional kareish cheese can be
made by fortifying industrial milk with germinated
quinoa seeds paste cassava flour up to 3% with
ultrasound technology. because the resulted cheese

6.References:

[1] Crizel, T.D.M., Araujo, R.R.D., Rios, A.D.O,,
Rech, R. , Flores, S.H. (2014). Orange fiber as a novel
fat replacer in lemon ice cream. Food Science and
Technology, 34(2):332-340.

[2] Salem, M.M., Fathi, F.A.,, Awad, R.A. (2005).
Production of probiotic ice cream. Polish journal of
food and nutrition sciences, 14(3):267.

[3] Cruz, A.G., Antunes, A.E., Sousa, A.L.O., Faria,
J.A., Saad, S.M. (2009). Ice-cream as a probiotic food
carrier. Food Research International, 42(9):1233-1239.

[4] Hamad, M. N. E. F., ElI-Bushuty, D. H., & El-
Zakzouk, H. S. (2020). Manufacture of Functional
Kareish Cheese fortified with Oat, Talbina, Lima Bean
and Sweet Lupin. Egyptian Journal of Food Science,
48(2): 315-326.

[5] Todaro, A., Adly, F. A., Omar, O. A. (2013).
History, processing and quality enhancement of

[9] Pérez-Grijalba, B., Garcia-Zebadla, J. C., Ruiz-
Pérez, V. M., Téllez-Medina, D. I., Garcia-Pinilla, S.,
Guzméan-Gerénimo, R. I., Mora-Escobedo, R. (2018).
Biofunctionality,colorimetric coefficients and
microbiological stability of blackberry (Rubus
fructicosusvar. Himalaya) juice under microwave
Jultrasound processing. Revista Mexicana de Ingenieria
Quimica, 17(1): 13-28.

[10] Jiang, B., Mantri, N., Hu, Y., Lu, J., Jiang, W., ,
Lu, H. (2015). Evaluation of bioactive compounds of
black mulberry juice after thermal, microwave,
ultrasonic processing and storage at different
temperatures. Food Sci. and Tech. Inter. 21(5): 392-
399.

[11]Balthazar, C.F; Santillo, A; GuimarTaes, J.T;
Bevilacqua, A; Corbo, M.R; Caroprese, M;Marino, R;
Esmerino, E.A; Silva, M.C ; Raices, R.S.L; Freitas,
M.Q; Cruz, A. G; Albenzio, M.(2019). Ultrasound
processing of fresh and frozen semi-skimmed sheep
milk and its effects on microbiological and physical-
chemical quality. Ultrason. Sonochem. (51): 241-248.

Egypt. J. Chem. 65, No. 11 (2022)

takes a short time for coagulation, has a perfect texture,
has a long shelf life, and increases the resulted cheese
yield. And this has economic importance for the
production of kareish cheese.

traditional Egyptian Kariesh cheese: a review. Food
Science and Technology,  1(1):1-6.

[6] Abou-Donia, S.A. (2008). Origin, history and
manufacturing process of Egyptian dairy products: an
overview. Alexandria Journal of Food Science and
Technology, 5(1): 51-62.

[7] Dolatowski, X. Z.J. , Stadnik, J., Stasiak, D.(2007)
Applications of ultrasound in food technology. Acta
Scientiarum Polonorum Technologia,
Alimentaria, 6:89-99.

[8] Carrillo-Lopez, L. M., Garcia-Galicia, I. A., Tirado-
Gallegos, J. M., Sanchez-Vega, R., Huerta-Jimenez,
M., Ashokkumar, M., Alarcon-Rojo, A. D. (2021).
Recent advances in the application of ultrasound in
dairy products: Effect on functional, physical,
chemical, microbiological and sensory properties.
Ultrasonics Sonochemistry, 73, 10:54-67.

[12] Knorr, D., Zenker, M., Heinz, V. , Lee, D.-
U.(2004). Applications and potential of ultrasonics in
food processing. Trends Food Sci. Technol. 15 (5):
261-266.

[13] Patist, A., Bates, D. (2008). Ultrasonic innovations
in the food industry: From the laboratory to commercial
production. Innovative Food Science & Emerging
Technologies, 9(2): 147-154.

[14] Bhargava, A., Shukla, S., Ohri, D. (2003). Genetic
variability and heritability of selected traits during
different cuttings of vegetable Chenopodium. Ind. J.
Genet. PI. Breed 63, 359.

[15]Vilcacundo, R., Ledesma, B. H. (2017). Nutritional
and biological value of quinoa. Food Science, 14: 1-6.

[16] Jiang, S., Ding, J., Andrade, J., Rababah, T. M,
Almajwal, A., Abulmeaty, M. M., Feng, H. (2017).
Modifying the physicochemical properties of pea
protein by pH-shifting and ultrasound combined
treatments. Ultrasonics sonochemistry, 38: 835-842.



Abo ali G. A. et.al

527

[17] Nkhata, S. G., Ayua, E., Kamau, E. H., Shingiro,
J. B. (2018). Fermentation and germination improve
nutritional value of cereals and legumes through
activation of endogenous enzymes. Food science &
nutrition, 6(8): 2446-2458.

[18] Benincasa, P.; Falcinelli, B.; Lutts, S.; Stagnari, F.;
Galieni, A.(2019).Sprouted Grains : AComprehensive
Review. Nutrients, 11:421.

[19] Abou-Donia,S.A.Egyption fresh fermented milk
products.New Zealand Journal of Dairy Science and
Technology.Vol 19,7-18,1984.

[20] AOAC (2016). Association of official analytical
chemists. "Official Methods of Analysis. "Chemists
(19th ed.),”Washington D.C.USA:AOAC International.

[21] Matthdus, B. (2002). Antioxidant activity of
extracts obtained from residues of different oilseeds.
Journal of Agricultural and Food Chemistry, 50(12):
3444-3452.

[22] Ebrahimzadeh, M.A., S.J. Hosseinimehr, A.
Hamidinia , M. Jafari (2008). Antioxidant and free
radical scavenging activity of Feijoa sallowiana fruits
peel and leaves. Pharmacologyonline, 1: 7-14.

[23] Fox, P.F.,, Guinee, T.P., Cogan, T.M. ,
McSweeney, P.L.H. (2000). Fundamentals of Cheese
Science. Aspen Pub. Inc., Gaithersburg, MD, pp.98-
137.

[24] ABHA, (2005). Methods for Microbial
Examination of food 3rd. ED., Vadderzant, Car and
Donf. Splitts olesser (eds.) American Public Health
Association,  Washington D.C.

[25] IDF (1995). Sensory evaluation of dairy products
reference methods, IDF : 99d .

[26] Omojola, M.O., Akinkunmi, Y.O., Olufunsho,
K.O., Egharevba, H.O., Martins, E.O. (2010). Isolation
and physicochemical characterization of cola starch,
"African Journal of food, agriculture, nutrition and
development", 10, (7): 2884-2900.

[27]Bourne, M. C. (1978).Food Texture and Viscosity.
Academic Press, New York. pp.416.

[28] Brooker, B.E., Wells, K. (1984). Preparation of
dairy products for scanning electron microscopy:
etching of epoxy resin-embedded material. J. Dairy
Res. 51: 605-613.

Egypt. J. Chem. 65, No. 11 (2022)

[29] SPSS(1999). SPSS for windows. Release 10.0 (27
Oct. 1999). Standard Version. Copyright SPSS
Inc.,1989-199.

[30] Sahan, N., Var, 1.S.I.L., Say, D.I.L.EK., Aksan,
E. (2004). Microbiological properties of Labneh
(concentrated yoghurt) stored without vegetable oil at
room or refrigeration temperatures. Acta alimentaria,
33(2):175-182

[31] El-Sayed, H. S., Kassem, J. M., El-Shafei, K,
Assem, F. M., Sharaf, O. M. (2017). Comparative
evaluation of the microencapsulation methods
efficiency to protect probiotic strains in simulated
gastric conditions. Int. J. Biol. Pharm. Allied Sci., 3:
521-545.

[32] El-Shafei, K., Elshaghabee, F. M. F., El-Sayed, H.
S., , Kassem, J. M. (2018). Assessment the viability
properties of Lactobacillus casei strain using Labneh as
a carrier. Acta Scientiarum Polonorum Technologia
Alimentaria, 17(3): 267-276.

[33] Shams El Din, A., El-Dardiry, A. I., M. M. Abo
Srea , M. M. M. Refaey (2022). Influence of Added
Cassava Flour (Manihot esculenta) on the Properties of
kareish cheese. J. of Food and Dairy Sci., Mansoura
Univ. 13(1):25-31.

[34] Alnemr, T. M; Abd El-RazeK, A. M; Hasan, H.,
M. A., Massoud, M. I. (2013). Improving of Karish
Cheese by Using Enhanced Technological Texturizing
Inulin. Alex. J. Agric. Res,. 58(2):173- 181.

[35] Ramzi Dhuol, K. R., Hamid O.l.A. (2013).
Physicochemical and sensory characteristics of white
soft cheese made from different levels of Cassava
powder (Manihotesculenta)".Int. J. Curr. Res. 1(4):1-
12.

[36] Carciochi, R. A., Manrique, G. D., , Dimitrov, K.
(2015).  Optimization of antioxidant phenolic
compounds extraction from quinoa (Chenopodium
quinoa) seeds. J. Food Science and Technology, 52(7):
4396-4404.

[37] El-Dardiry, A. I. and Gab-Allah, R.H. (2016).
Composition and Functional Propereties Of Ice Milk
Made By The Use Of Quinoa. Egyptian J. Dairy Sci. 44
(6): 67-75.

[38] Srujana, M. N. S., Kumari, B. A., Suneetha, W. J.,
Prathyusha, P. (2019).Processingtechnologies and
health benefits of quinoa. The Pharma Innovation
Journal, 8(5), 155-160.



Abo ali G. A. et.al

528

[39] Darwish, A. M. G.; Al- Jumayi, H. A. O. ,
Elhendy, H. A. (2020). Effect of  germination on the
nutritional profile of quinoa (Cheopodium quinoa
Willd.) seeds and its anti-anemic potential in Sprague—
Dawley male albino rats. Cereal Chemistry, 1-13.

[40] El-Dardiry, A.l. (2017). Effect of using orange on
the physico-chemical properties of ricotta cheese.
Egypt. J. Agric. Res., 95 (1):299- 318.

[41] Nelson, A.L. (2001). High-fiber ingredients,
Eagan press handbook series. St Paul.

[42] Jalilzadeh,A.; Hesari,J.; Peighambardoust, S.H.;
Javidipour,l.(2018). The effect of ultrasound treatment
on microbial and physicochemical properties of Iranian
ultra-filtered feta-type cheese. J. Dairy Sci. 101
(7):5809-5820.

[43] Naeim, M. A. (2019). Impact of Ultrasonic on
some Physiochemical and Technological Properties of
Raw Milk. J. of Food and Dairy Sci., Mansoura Univ.,
10 (10): 397 — 401.

[44] Lei, V., Amoa-Awua, W.K.A., Brimer, L. (1999).
Degradation of cyanogenic glycosides by Lactobacillus
plantarum  strains  from  spontaneous  cassava
fermentation and other microorganisms. International
Journal of Food Microbiology, 53(2-3):169-184.

[45] Kresnowati, M.T.A.P., Turyanto, L., Zaenuddin,
A., Trihatmoko, K.(2019). Effects of Microbial Starter
Composition on Nutritional Contents and Pasting
Properties of Fermented Cassava Flour. ASEAN
Journal of Chemical Engineering, 19(1): 12-24.

[46] Abbas, K.A; El-Garhi, H.M; and Hamdy, S.M.
(2017). The Influence of Modified Waxy Maize Starch
on The Quality of Low-Fat Yogurt. Egyptian Journal of
Food Science Article 17, 45, (Issue 1): 171-177.

[47] El-Bialy, A. R., Gab-Allah, R. H., El- Dardiry, A.
1.( 2016).Effect Of Adding Water Extract and Essensial
Oil of Sweet Basil on Quality and Different Properties
of Soft Cheese. J. Food and Dairy Sci., Mansoura
Univ., 7 (4):239- 246.

[48] Bi, W., Zhao, W., Li, D, Li, X., Yao, C., Zhu, Y.
, Zhang, Y. (2016). Effect of resistant starch and inulin
on the properties of imitation mozzarella cheese.
International journal of food properties, 19(1): 159-171.

Egypt. J. Chem. 65, No. 11 (2022)

[49] Esmaili, D. Y. (2014). Ultrasound effect on the
preservation of dairy products. J. Appl. Environ. Biol.
Sci, 4(1): 82-86.

[50] Cos,kun, T. (2006). Pro, pre- and synbiotics.
Cocuk Sagligi Hast Derg. 49,128— 148

[51] Sakakibara M., Wang D., lkeda K., Suzuki, K.
(1994). Effect of ultrasonic irradiation on production of
fermented milk with Lactobacillus delbrueckii.
Ultrason. Sonochem. 1:107-110.

[52] Ashokkumar , M ;Raman, B ;Sandra, K ; Judy ,L;
Martin,P; Bogdan, Z. (2010). The ultrasonic processing
of dairy products . An overview. Dairy Sci. Technol.
90:147-168 © INRA, EDP Sciences

[53] Wu, H., Hulbert, G. J.,Mount, J. R. (2000). Effects
of ultrasound on milk homogenization and fermentation
with yogurt starter. Innovative Food Science &
Emerging Technologies, 1(3): 211-218.

[54] Lucey, J.A. (2001). The relationship between
rheological parameters and whey separation in milk
gels. Food Hydrocolloids, 15(4-6):603-608.

[55] Ares, G.; Gongalvez, D.; Pérez, C.;Reoldn, G,
Segura, N.; Lema, P.; GAmbaro, A. (2007). Influence of
gelatin and starch on the instrumental and sensory
texture of stirred yogurt. Int. J. Dairy Tech., 60:263.

[56] Prasad, L. N., Sherkat, F., Shah, N. P. (2013).
Influence of galactooligosaccharides and modified
waxy maize starch on some attributes of yogurt.
Journal of Food Science, 78(1): 77-83.

[57]Padmashheer, A. ; Negi, N., Handu, SH., Khan, M.
A. ,Semwal, A. D., Sharma, G.K.(2019). Effect of
Germination on Nutritional, Antinutritional and
Rheological Characteristics of Chenopodium quinoa.
Defence Life Science Journal, 4(1):55-60.

[58] Lu, H., Guo, L., Zhang, L., Xie, C., Li, W., Gu, B.,
Li, K. (2020). Study on quality characteristics of
cassava flour and cassava flour short biscuits. Food
Science & Nutrition, 8(1): 521-533.

[59] Wang, W., Bao, Y., Hendricks, G. M., Guo, M.
(2012). Consistency, microstructure and probiotic
survivability of goats’ milk yoghurtusing polymerized
whey protein as a co-thickening agent. International
Dairy Journal, 24(2): 113-119.


https://journals.ekb.eg/?_action=article&au=165075&_au=Manal+A.+Naeim

529

Abo ali G. A. et.al

[60] Udoro, E. O., Anyasi, T. A., Jideani, A.l.O. [62] El-Dardiry, A. I, Al-Ahwall, R. I. and Gab-
(2021). Process-induced modifications on quality Allah,R. H. (2017). Preparation and properties of
attributes of cassava (Manihot esculenta Crantz) flour. processed cheese spread containing quinoa paste.
Processes, 9(11): 1891. Egyptian J. Dairy Sci. 45(2):171-180.

[61] Lorenzen, P.C., Neve, H., Mautner, A., Schlimme,
E. ( 2002). Effect of enzymatic cross- linking of milk
proteins on functional properties of set- style yoghurt.
International Journal of Dairy Technology, 55 (3):152-
157.

Egypt. J. Chem. 65, No. 11 (2022)





