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ABSTRACT

Domiati cheese was made by mixing cow's full cream milk with five levels of milk powder. Fresh
cow's Domiati cheese with no additive was taken as control. Other treatments: T1, T2, T3, and T4, were made

with added 10, 20, 30 and 40%, respectively, of milk powder to the fresh cow's full cream milk before
pasteurization. Examined cheese treatments were stored in pickle at 5°C., and analyzed after 15, 30, 45 and
| 60 days of storage. Highiest moisture content was detected in the control and lower yield, acidity, fat, total
protein(TP), salt, soluble nitrogen(SN), total volatile fatty acids(TVFA), tyrosine and tryptophan were detected
in the control ,compared with cheese treatments with added milk powder. An increase in the yield, acidity, fat,
TP, salt, SN, TVFA, tyrosine and tryptophan was observed by increasing of milk powder in all of the examined
treatments. Meanwhile, prolonging of the storage period resulted in decrease in yield and moisture cntent and
increase of acidity, fat, TP, SN, TVFAtyrosineand tryptophan. An increase in Total bacterial count, lactic
acid bacteria, proteolytic bacteria and Yeast &moulds increased in all treatments by increasing the level of
milk powder, and by increasing the storage period. no detection of All of the examed treatments were found
. completely free of coliform. Organolepticaly, Domiati cheese made from mixtures of cow milk and milk

powder gained a higher score for appearance, body & texture,flavourand overall acceptability than control
samples. Knowing that by the end of the storage period, T2 was the highest.
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INTRODUCTION

Cheese is a dairy product that has played a key rolein
human nutrition for centuries. It is a popular food in almost
all countries worldwide, because of its known health
benefits and distinct flavor. Additionally, cheese contains
high amounts of calcium, phosphorus, and valuable
proteins,. The broad range ofdifferent cheeses available is
based mainly on regionalconditions and production
technology, which has beenrepeatedly adapted and
optimized. The main objectivehas always been and still is to
convert milk, which isperishable, into a product with a
longer shelf-life whilstpreserving its nutrients (Hinrichs,
2001, Ross et al., 2011, USDA, 2011 and Kongo, 2013).

Rennet coagulation of milk in combination
withfermentation is an effective means of dehydrating
theresulting curd that forms at the expense of losingvaluable
whey proteins. New technologies have enabledthe
integration of the whey proteins and different
milkconstituents into the cheese matrix to improveits
nutrient value as well as the economic -effectiveness
ofproducedcheese.Cheese  produced  without — whey
separation had 100% vyield, increased capacity on the
production line, reduced milk usage up to 70%, reduced
CO2 emission, and consistently high-quality products
(Gomah et al., 2019 and Hinrichs, 2001).

Due to the huge gap between production and market
demands of milk, cheese manufacturer in several countries
relies, either partially or totally, on milk powders. Milk
powder has specific functional properties that increase its

* Corresponding author.
E-mail address: asmaa_moneeb@yahoo.com
DOI: 10.21608/jfds.2020.87014

participation in cheese making, including easier handling,
transportation,  processing and use in  product
formulations(Sharma et al., 2012).

Several studies have been carried out to increase the
yield of cheese by reducing the loss of whey during cheese
manufacturing. This is due to the lack of ability to reuse
salted whey rendered after Domiati cheese making.Whey-
less soft cheese contains around 64% moisture having a
high whey protein: casein ratio; this also could contribute to
increasing production profits Furthermore, reducing the
whey loss from cheese can reduce the loss of huge amounts
of lactose and milk protein existed in whey and reduce the
environmental pollution, through reduction of gas emission
.In a study of making Mozzarella cheese from recombined
milk using modified milk powder, it helped in giving7.3%
higher cheese yield, and cheese-making abilities similarto
those of raw milk (Garem et al., 2000, Walzem et al., 2002
and Walzem et al., 2002).

Whey possesses a high nutritive value; it contains
around 20% of proteins that existed in the original milk.
Disposal and/or utilization of whey have a major worldwide
interest among dairy specialists, due to its valuable
components that should not be wasted, in addition to
concerns on environmental pollution matters. It is
hypothesized that the use of full cream milk powder in
making the Domiati cheese is expected to reduce whey loss
by modifying the total solids of milk (Smithers et al., 1996).

The objective of the present experiment was to study
the influences of using full cream milk powder on the yield,
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composition, microbiological quality and sensory properties
of Domiati cheese when fresh and during the storage period.

MATERIALS AND METHODS

Fresh whole cow’s milk was obtained from the herd
of Faculty of Agriculture, Assiut University with an average
composition of (3.5% fat, 0.18% acidity, 2.84% protein and
4.83% lactose). Full cream milk powder(instant fortified
product of New Zealand, (28.4% fat, 39% lactose and 24%
protein) were used. Salt (El-salaam product of Egypt) was
obtained from the local markets in Assiut city. Starter
culture of lactic acid bacteria (Lactococcus lactis subsp
lactis and Lactococcus lactis subsp. cremoris)were obtained
from the National Research Center inGiza. Microbial
Rennet Powder (Proquiga S.A, Spain) was used.

The present study was conducted at the laboratory of
the Dairy Science Department, Faculty of Agriculture,
Assiut University. Five treatments of Domiati cheese were
carried out as follows: First treatment is a control in which
fresh cow's full cream milk had no additive. In the other
treatments T1, T2, T3, and T4, full cream milk powder was
added at 10, 20, 30 and 40%, respectively, to the fresh cow's
full cream milk before pasteurization..Domiati cheese was
made as descriped by Ibrahim, (2003) with some
modifications. Fresh and recombined milk were pasteurized
at 72°C/15 sec. % wi/v salt was added to the milk, mixed
and cooled to 42°C. Commercial starter culture of
Lactococcus lactis subsp lactis and Lactococcus lactis
subsp. cremoris in the ratio of 1:1% was added at the level
of 1 % (w/v) of the milk. The milk was stirred gently and
left for 30 minutes. Rennet was added to the milk at 40°C.
Milk was then stirred for 10 minutes and left until
coagulation occurred. The coagulum was then ladled into
rectangular stainless steel moulds, left for 8 hours, lightly
pressed overnight. Cubes of cheese were placed in plastic
containers filled with whey and kept under refrigeration for
60 days.

Yield of Domiati cheese was determined by
weighing the cheese and calculated using the following
formula:

Weight of cheese
Weight of cheese milk %

Cheese samples were also analyzed for moisture,
titratable acidity, total protein, soluble nitrogen and salt
according to AOAC(2012).Fat contents of samples were
measured using the Gerber method (Ardd and
Polychroniadou, 1999).Total volatile fatty acids (TVFA)
were determined by the method of Kosikowski
(1982).Tyrosine and Tryptophan were determined by the
method of VVakaleris and Price (1959). Organoleptic scoring
was done as described by ehaia (2006). Staff members of
the Department of Dairy Science, Faculty of Agriculture,
Assiut University participated in scoring. Evaluation using
15 points for the appearance, 40 points for body&texture,45
points for flavor and with overall acceptability of 100 points.

Total bacterial colony forming units (CFU) was
determined by using the standard plate count technique as
described by Marshall (2004).Lactic acid bacteria by
Richter et al. (2001) using the MRS agar medium a.A 10%
suspension of sterile skim milk in nutrient agar medium
(Tammam, 2007)was used for counting the proteolytic

Cheese yield = 100
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bacteria. Dilutions of samples were incubated for 3 days at
30°c.Duplicate tubes of MacConkey broth were used for the
detection of the coliform numbers by the multiple tube
technique, using Cohran(1950)method after incubation at
37°C for two days.Enumeration and counts of yeasts &
molds were carried out in the samples using the media of
potato dextrose agar as the method recommended by Awad
etal. (2010).All the media were sterilized by autoclaving for
15 minutes at 121 °C.

Data were statistically analyzed using CoStat
computer program (Steel, R.G.D., Torric,1980), significant
differences were determined at p <0.05

RESULT AND DISCUSSION

1. Cheese yield

Cheese yield is affected by many factors including
milk composition, concentration and genetic variants of
casein, milk quality, pasteurization treatment (Abd El-
Gawad and Ahmed, 2011; Salem et al., 2007). Results
presented in Table (1) show the yield of Domiati cheese
made from full cream milk and milk powder when fresh
and during the storage period. The yield increased by
increasing the concentration of added full cream milk
powder. Also, the yield of fresh cheese made from a mixture
of cow milk and full cream milk powder was higher than the
control. In addition, all cheese samples showed a gradual
loss of yield during the storage period

Table 1. Yield of Domiati cheese made with milk powder
during the storage period:-

Storage

. Control T1 T2 T3 T4

Period (day)

Fresh 16% 29.21% 55.5% 70% 87.41%
15 day 14.75% 27.31% 52.25% 69.38% 85.25%
30 day 13.33% 25.47% 49.10% 67.12% 81.75%
45 day 12.52% 23.60% 4545% 61.11% 78.55%
60 day 11.66% 20.73% 40.30% 56.15% 73.40%
Means 13.65 25.26 48.53 64.75 81.27

control cheese: had no additive. T1, T2, T3, and T4: full cream milk
powder was added with the percentages of 10, 20, 30 and 40%,
respectively.

The loss in cheese yield during the storage period
could be attributed to the whey draining, which agrees with
that reported byMohran and Fahmy (1989). Higher cheese
yield was obtained in cheese made from a mixture of fresh
and reconstituted milk. Gomah et al. (2019) stated the yield
of cheese increased to 99.28% by using 40% dried milk,
compared to 21.25, 33.33, 58.33, and 75.00% with the
addition of 0, 10, 20, and 30% of dried milk, respectively.

Data shown inTable (2) illustrate the development of
the chemical composition of the examined treatments of
cheese, compared with the control during the cold storage
for 60 days. The moisture content in all cheeses decreased
as the storage period proceeded, which could be attributed
to the contraction of curd as a result of developed acidity
during the storage period. This decrease could also be
related to an increase in the protein content, as mentioned by
Abd-Rabou et al. (2016). An inverse relationship between
moisture and total solids was also observed. It could also be
seen that the total solids content was lower in control than
alltreatments, which came in agreement with those reported
byE. A. Ismail et al. (2010).
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Data in Table (2) also reveale that the acidity of cheese
samples was affected with the storage periods for 60 days.
Lower acidity was detected in the control than that of the other
treatments. The differences among cheese treatment in acidity
might be attributed to the growth of the lactic acid bacteria
and its ability to ferment lactose to lactic acid. These results
came in harmony with the increase in the lactic acid bacteria
count, which increased in all treated cheese samples
compared with the control as indicated in Table (4). These
results are in agreement with those obtained by Hamad(2015),
who reported that fresh Domiatti cheese had the highest pH
values (6.05 - 6.32) and the pH decrease sharply as the
ripening continued because the microflora adapted to
hydrolyze lactose into lactic acid gradually during the
ripening and reach (3.05 - 3.52) at the end.

Results in Table (2) illustrate the changes of fat in
Domiati cheese as affected by adding different concentrations

of full cream milk powder during cold storage up to 60 days.
The data indicated that treated cheese had the highest fat
content, while the control cheese had the lowest. The results
are in agreement with those obtained byHamad (2015), who
found that recombined Feta-like cheese made from milk
powder had higher fat content (24.59%) than that of the
traditionalDomiati cheese (19.93%).

Gradual increases in the fat content of cheese was
observed during the cold storage periods up to 60 days in
all treatments. This might be attributed to the decrease in the
moisture and the solids not fat contents. These results are in
agreement with those obtained by Kebary and Youssef
(2015). The vice versa was observed with fat content in
cheese dry matter (FDM). This change in F/DM content,
which might be attributed to the fat loss in whey as reported
by Mohran and Fahmy (1989).

Table 2. Chemical analysis of Domiati cheese fortified with milk powder during the storage period:-

Storage period Control T1 T2 T3 T4
Fresh 72.71740.51 72.03+0.89 62.72+1.45 56.64%+1.01 49.36°+0.38
15 day 70.82°+0.66 68.920+3.31 57.92°+0.38 50.26%+1.03 40.64°+0.79
30 day 68.25¢+0.75 65.12°+0.80 54.56°+0.70 46.04°+0.77 40.27°+0.90
Moisture 45 day 52.37%+1.4 54.56%0.70 50.88%+0.42 41.64%1.19 33.50%£1.49
60 day 40.63°+0.63 50.87°+0.79 49.36°+0.38 30.91°+0.86 29.49%+1.18
Means 60.96 62.3 55.08 45.1 38.65
LSD 155 2.99 142 1.79 1.85
Fresh 27.29°+0.51 27.97%+0.89 37.30°+1.45 43.36°+1.01 50.64%+0.38
15 day 29.18%+0.66 31.08%3.31 42,08+0.38 49.74%+1.03 59.36°£0.8
30 day 31.75+0.75 34.88¢+0.80 45.44¢+0.70 53.96¢+0.77 59.73¢+0.90
Total Solid 45 day 47.630+1.41 45.44+0.70 49.12°+0.42 58.36°+1.19 66.5°+1.49
60 day 59.37%+0.63 49.13%0.79 50.64°+0.38 69.09°+0.86 70.51%+1.18
Mean 39.04 37.7 44.92 54.90 61.35
LSD 155 2.99 1.43 1.79 1.85
Fresh 0.34°+0.01 0.418+0.02 0.44%+0.02 0.53+0.02 0.72¢+0.01
15 day 0.73%+0.01 0.779+0.03 0.84°£0.02 0.95%+0.03 0.93%+0.02
30 day 0.9540.01 1.06°+0.05 1.31°+0.14 1.45°+0.05 1.65°+0.04
Acidity 45 day 1.17°+0.03 1.43°+0.03 1.67%+0.03 1.7°+0.04 1.80°+0.02
60 day 1.26%+0.07 1.572+0.07 1.76%+0.04 1.85%+0.03 1.91%+0.07
Means 0.89 1.05 12 13 14
LSD 0.05 0.08 0.012 0.06 0.07
Fresh 16.33%+0.07 17.48%+0.36 18.20°+0.2 19.279+0.25 23.63°+0.25
15 day 19.279+0.25 19.23%+0.35 20.479+0.91 22.0°40.5 25.779+0.31
30 day 20.4°+0.26 20.7°+0.2 22.9340.55 24.13°+0.78 26.6°+0.36
Fat 45 day 22.87°+0.60 24.73°+0.31 26.20+1.08 25.777+0.31 28.03°+0.32
60 day 24.73%+0.31 26°+0.27 28.03%+0.32 26.60%+0.36 30.632+0.25
Means 20.72 21.63 23.17 23,55 26.93
LSD 0.63 0.55 1.27 0.87 0.55
Fresh 59.84°+1.03 62.55%+3.28 48.82+1.36 44.44%+0.54 46.672+0.84
15 day 66.03a+0.68 62.2545.32 48.62°+1.71 44.22°+0.25 43.41%+1.1
30 day 64.27°+0.90 59.38%+1.94 50.46b+0.55 44.72a+1.47 44.53b+0.07
Fat/DM 45 day 48.08%+0.53 54.43%+0.47 53.342+2.25 44.15%+0.42 42.17°+0.81
60 day 41.66°+0.85 52.93°+1.34 55.36%£1.02 38.5%+0.95 43.44%+0.44
Means 55.98 58.31 51.32 43.21 44.04
LSD 148 5.44 2.72 154 1.35

Control cheese: had no additive. T1, T2, T3, and T4: full cream milk powder was added with the percentages of 10, 20, 30 and 40%b, respectively. Different letters in the

same column show significant difference at P<0. 05.

Significant variations in the protein contents of
different treatments of Domiati cheese was detected. Results
in Table (2) indicated that increasing the T.S. of cheese milk
yielded cheeses of higher total protein content. Adding milk
powder in cheese making resulted in higher protein content,
compared with the control (Table 2 ). Similar results were
observed by Gomah et al. (2019). On the other hand, the
protein content of cheese was increased significantly
throughout the storage period Mohran and Fahmy (1989),
who reported an increase in protein content of Domiati cheese
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through the storage period. The TP/DM content has been of
the same trend as F/DM.

Data presented in Table 2 reveal that the salt content of
cheese samples was affected by the addition of milk powder
and during the cold storage up to 60 days. Moreover, the
control samples had lower salt than that of the other treatments
and there wasan increasein salt content by increasing milk
powder addition in treated cheese. The fresh samples had
lower salt than that of cheese stored up to 60 days in all
treatments. Similar results were round byMohran and Fahmy
(1989)
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Table (2 continued). Chemical analyses of Domiati cheese fortified with milk powder during the storage period:-

Storage period Control T1 T2 T3 T4

Fresh 15.21840.2 15.31%+0.97 16.24°+0.35 16.28°+1.23 18.64°+0.85
15 day 18.879+0.57 17.329+0.45 17.99%0.71 18.48%+0.43 21.55%+1.2
30 day 20.53%+0.37 20.36°0.81 21.32°+1.38 21.9%40.82 24.16°+0.76
TP 45 day 24.91°+0.83 25.81+0.37 24.86°+1.15 26.21°+1.07 26.57°+0.66
60 day 26.33%+0.32 27.7%40.27 27.7%40.27 29.8%1.22 30.23%1.61

Means 21.17 213 21.62 22.53 24.23

LSD 0.92 1.16 161 1.82 1.95
Fresh 56.15%+4.56 58.33%6.27 43.69£2.61 35.1%41.26 36.830+1.94
15 day 59.34°+0.21 59.81%+4.86 42.74%+1.31 37.92°+0.36 36.320+2.43
30 day 64.12241.22 62.85%3.81 46.89°+2.43 38.05°+0.83 40.45+0.76
TP/DM 45 day 54.2°+1.11 67.66°+1.49 50.610+2.29 42.67%+0.77 39.96%+0.40
60 day 46.66%+0.81 60.69°+3.28 54.71%+0.93 38.12°+0.95 42.87+1.99

Means 56.09 59.87 47.71 38.37 39.29

LSD 4.00 7.74 3.69 1.60 3.08
Fresh 5.06%+0.03 5.35%£0.08 5.45%+0.09 5.76°+0.09 5.89°0.11
15 day 5.16%+0.05 5.65%+0.09 5.79+0.05 6.1240.13 6.21b°+0.06
30 day 5.89+0.11 5.88°+0.10 6.02¢4£0.21 7.24°+0.38 6.63°+0.39
Salt 45 day 7.1°40.05 7.39°+0.13 7.71°40.07 8.24°+0.14 8.55%0.05
60 day 7.39%+0.13 7.71%+0.07 8.24°+0.14 8.55%0.05 8.96%£0.38

Means 6.12 6.4 6.62 7.18 7.25

LSD 0.15 0.17 0.23 0.36 0.59

Control cheese: had no additive. T1, T2, T3, and T4: full cream milk powder was added with the percentages of 10, 20, 30 and 40%, respectively.

Different letters in the same column show significant difference at P< 0. 05.

Changes in ripening indices as indicated with the
soluble nitrogen (SN) contents were shown in Table (3).

The proportion of total soluble nitrogen (SN)
traditionally has been regarded as a ripening index for
cheese as it reflects the extent of proteolysis, it is an indicator
of casein hydrolysis brought by the action of the rennet and
milk proteases present at the start of ripening (Visser, 1977).

The obtained data in Table (3) revealed that the SN
increased in the same order during the storage period. This
increase could be due to the activity of proteinases and
peptidases released from the used starter culture, which
resulted in higher proteolysis in cheese. Also, the control

samples had lower values of SN than that of cheese
manufactured by full cream milk powder. Meanwhile, the
results of SN clarified that there were significant increases
in SN by advancing the storage period. This increase could
be due to the activity of proteinases and peptidases released
from starter culture microorganisms, which resulted in
higher proteolysis of The increase in SN could also be
attributed to the enzyme activity, which agree with the
results obtained by Moatsou et al.(2004), who found that the
main proteolytic agent responsible for the primary
proteolysis in cheese is the residual rennet because of the
low pH, which is not favorable for plasmin action..

Table 3. Ripening indexes of Domiati cheese fortified with milk powder during the storage period:-

Storage period Control T1 T2 T3 T4
Fresh 0.24%+0.01 0.25°+0.04 0.28%+0.01 0.28%+0.3 0.24+0.02
15 day 0.29%+0.05 0.319+0.07 0.36%0.6 0.34%+0.3 0.58%+0.07
30 day 0.48°0.04 0.46 ¢+0.01 0.58°0.3 0.5540.07 0.77¢+0.06
SN 45 day 0.66°+0.08 0.58°+0.27 0.7°+0.4 0.79°+0.15 0.93°+0.03
60 day 0.93%£0.13 1.09°+0.09 0.99%0.1 1.08%+0.05 1.022£0.03
Means 0.52 0.53 0.58 0.61 0.71
LSD 0.48 0.42 0.10 1.05 0.08
Fresh 7.46°+0.05 7.518+0.07 8.73°+0.21 8.84°+0.13 9.519+0.38
15 day 11.31%+0.13 12.75%+0.07 9.80%+0.17 12.84+0.05 9.30%+0.06
30 day 16.16°+0.05 16.33°+0.10 11.58°+0.09 13.27°40.06 13.57°40.18
TVFA 45 day 18.86°+0.10 19.78°+0.18 18.96°+0.08 20.24°+0.23 22.46P+0.52
60 day 19.78%+0.18 20.24°+0.23 22.46°+29 25.81%+0.37 30.23%1.61
Means 14.71 15.32 14.31 16.2 17.01
LSD 0.20 0.26 0.48 0.37 1.42
Fresh 14.51°+0.14 17.95%+0.07 21.6°40.25 28.47°+0.10 32.45%+0.21
15 day 32.75%0.15 38.77+0.16 4251%0.14 58.89%+0.15 75.77°+0.11
30 day 120.08°+0.09 139.28°+0.26 148.54°+0.50 175.33°40.30 197.19°40.23
Tyrosine 45 day 139.28°+0.26 148.54°+0.50 175.33%+0.30 197.19°+0.23 202.5°+0.5
60 day 202.540.5 291.22+0.18 312.47%+0.43 338.6+3.83 460.47+1.75
Means 101.82 127.15 140.09 159.7 193.68
LSD 0.49 0.50 0.63 3.14 1.50
Fresh 15.91°4+0.86 37.918+4.93 84.87°+3.57 71.48°+6.66 91.678+2.21
15 day 61.04°+17.4 71.98%7.13 208.83°+8.96 79.38°+3.01 115.03%+1.12
30 day 77.85+0.63 83.01°+3.33 203.08%+0.76 124.12°+64.45 233.15°+2.53
Tryptophan 45 day 83.012+3.33 99.18%+8.23 211.67%+1.61 214.11%40.45 281.55°+14.06
60 day 90.94%+3.44 126.18%+0.36 214.75*+0.65 233.15%2.53 298.17%+3.09
Means 65.75 83.65 184.64 144.45 203.91
LSD 14.71 10.10 8.00 52.78 12.15

Control cheese: had no additive. T1, T2, T3, and T4: full cream milk powder was added with the percentages of 10, 20, 30 and 40%b, respectively.

Different letters in the same column show significant difference at P<0. 05.

86



J. of Food and Dairy Sci., Mansoura Univ., Vol. 11 (3), March, 2020

Changes in fatty acid concentrations in Domiati
cheese were investigated when fresh and after pickling at
refrigeration during the cold storage. The results present in
Table (3) indicate that the TVFA of Domiati cheese were
higher in all treatments when fresh than the control cheese,
which might be due to the addition of milk powder to the
treatments, which also cotain low level of fat. This
corresponds to the increase in the percentage of fat in treated
cheese, compared to the control as shown in Table (1). In
addition, the fatty acid levels in all treatments of Domiati
cheese increased by extending the storage period, and the
high levels of TVFA were detected at the end of storage.
Similar results were found by Hattem and Hassabo (2015).
Generally, the differences in fatty acid concentrations in
cheese manufactures could be attributed to the added lactic
acid starter cultures which responsible for producing
lipolytic enzymes and increasing the levels of fatty acids
(Shahab Lavasani et al., 2012)

The increase in free fatty acids levels, however are
generally considered undesirable, they are important flavor
compounds in many dairy products, especially cheese, and
act as precursors to other flavour compounds and also have
functional properties and could beneficial health, nutritional
and bioactive properties (Mannion et al., 2016).

Appearance (15)

16
15
14

12
12
11

Fresh

30 day 60 day

flavour (45)

46
a5
a4
a3
az
a1
40
a9

Fresh

30 day

60 day

control T1

Changes in tyrosine & tryptophan contents of cheese
are presented in Table (3). Results show that the soluble
tyrosine and tryptophan concentrations increased gradually
in all cheese treatments during the cold storage up to 60
days. Their contents in Domiati cheese made with full cream
milk powder were also of higher contents of both tyrosine
and tryptophan than those in the control. These results are in
agreement with those obtained by EI-Alfy et al. (2004).

Results of the sensory evaluation of Domiati cheese
manufactured by full cream milk powder are presented in
Fig 1. The samples of cheeses were evaluated for
appearance, body and texture, flavour and overall
acceptability. In regards to the appearance and the flavor
attributes, there was a decrease in the score by the storage
progress in all treatments and the control except for T2
which gained a higher score by the end of the storage period.
For the body and texture, the treatments gained higher score
than the control cheese at the end of storage. In general, the
overall acceptability of Domiati cheese made with full
cream milk powder was more accepted by the panelists than
the control cheese when fresh and at the end of the storage
period.

Body and Texture (40)

41
40
39
i8
7
36
a5
34
Fresh 30 day 60 day
Overall acceptability (100)
100
95
%Eh‘:::‘\mﬁﬂhlﬁfa;ﬂ’riﬂﬂﬂ
90 = -
N
85
Fresh 30 day 60 day
T2 T3 ——T4

Fig. 1. The organoleptic scoring of Domiati cheese made with milk powder during the storage period.Control cheese:
had no additive. T1, T2, T3, and T4: full cream milk powder was added with the percentages of 10, 20, 30

and 40%, respectively.

Similar results were found by Hattem and Hassabo
2015 and Gomah et al.2019), how found that cheese made
using 50% protein concentrate and 50% skim milk powder
achieved higher score in body and texture and flavour
compared to the control cheese made without milk powder.
Hamad (2015), on the other hand obtained rather different
results.

Total bacterial count, lactic acid bacteria counts,
photolytic bacteria and yeasts and molds in Domiati cheese
during cold storage periods up to 60 days are illustrated in
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Table (4). Results indicated that the total bacterial counts of
examined cheese increased during the storage period. The
obtained results are also in agreement with those previously
reported in this work about the increase occurred in the
values of titratable acidity of cheese samples during storage.
This increase of acidity was recorded in all samples and
reached its maximum value at the end of the pickling
process (Neamat Allah, 1997).
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Table 4. Microbiological analysis of Domiati cheese
fortified with milk powder during the storage

period:-
] Storage Treatments
Properties Qgg;gs Control T1I T2 T3 T4
Fresh 33.00 415 4500 485 505
Total bacterial 15 day 435 55.00 455 55.00 54.00
count 30day 5300 585 555 575 58.5
(CFUx10°) 45 day 59.5 61.00 60.00 59.5 625
60 day 68.5 66.5 67.00 63.55 65.00
Fresh 255 325 33.00 375 47.5
Lactic 15 day 315 3800 375 4800 485
acidBacteria 30day 39.00 43.00 45.00 51.00 535
(CFUx10% 45 day 445 555 565 59.5 59.00
60 day 595 62.00 69..00 67.00 58.46
p i Fresh ND ND ND ND ND
bgg{g‘r’lg"c 15day 85 125 14.00 18.00 24.00
count 30day 14.00 18.00 205 24.5 295
(CFUx10?) 45 day 285 20.5 28.5 305 35.00
60day 36.00 27.00 34.00 35.00 44.5
Fresh ND ND ND ND ND
Yeast& 15day 10.5 1200 185 32.00 33.00
Moulds 30day 1400 195 335 38.00 445
(CFUx10?) 45 day 28.5 235 535 4350 53.00
60day 3400 55.00 62.00 55.60 59.00

Control cheese: had no additive. T1, T2, T3, and T4: full cream milk
powder was added with the percentages of 10, 20, 30 and 40%,
respectively.

Lactic acid bacteria count increased in all cheese
samples during the pickling period.Lactic acid bacteria are
indigenous microflora in raw milk, yoghurt and cheese.
They are Gram positive, non-spore forming, cocci or rods
bacteria. They produce lactic acid as a major end product
from lactose fermentation resulting in pH reduction and
creating an unfavorable environment for growth of
pathogens and spoilage organisms (Aslim et al., 2005).

proteolytic bacterial counts of Domiati cheese
increased in all cheese samples during the pickling period as
reported byHamid et al.(1992).

Following the obtained results of coliform bacteria in
manufactured Domiati cheese, the results indicate that all
treatment of Domiati cheese samples,while fresh or during
storage, were found completely free of coliforms, which
might be due to high hygienic condition during making of
cheese. The obtained results came in harmony with those
obtained by EI-Alfy et al.2004 and Kebary and Y oussef 2015).

On the other hand, yeasts &moulds were not
detected in all fresh cheeses and control and in cheese made
with full cream milk powder. However, these organisms
were detected in fewer numbers after 15 days of storage
period , followed by increase by extending the storage
period as a result of acidity development. Generally, these
microorganisms may be reached to the cheese samples from
the manufacturing environment (Derar and EI Zubeir, 2013;
Sayed et al., 2013).The appearance of yeasts &moulds may
be due to some post contamination during handling and
storage of cheeses.

CONCLUSION

The results presented in this study confirm the ability
to make Domiati cheese from the recombined milk with
acceptable quality by using full cream milk powder. It also
indicates that the use of recombined milk was advantageous
compared to fresh milk, in terms of yields and milk
component recovery.Domiati cheese made from full cream
milk powder resulted in high organoleptic properties. Such
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improvements in the cheese yield and characteristics could
increase both producer profits and consumer acceptability of
this type of cheese.
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