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Abstract
This study was designed to produce soymilk cheese (tofu) and
to compare its properties to that of Sudanese white cheese using
cow’s milk and mixture cheese (50% soymilk and 50% cow’s milk).
The chemical composition (fat, protein, total solids, ash and titratable
acidity) and sensory characteristics (color, taste, texture, saltiness
and overall acceptability) were determined at 1, 5, 10 and 15 days of
storage. The results showed that fat, total solids and ash content and
the titratable acidity were significantly (P<0.001) high in Sudanese
white cheese, while protein content was significantly (P<0.001) higher in the mixture cheese. The storage period significantly affected
fat, protein, total solids, ash content and acidity in all cheeses. The
color, taste and overall acceptability of cheeses were significantly
(P<0.05) varied due to the presence of soymilk, while saltines and
texture of different cheeses were not affected. The saltines, texture
and overall acceptability were significantly affected during the storage period, while color and taste were not affected. The high cost
of production was recorded for Sudanese white cheese, while tofu
cheese revealed the lowest cost. Hence this study concluded the
soybeans is good source of high-quality protein and that can be utilized in dairy products, also it is important encourage growing soybean in Sudan in order to utilize it as milk substitute. However more
researches are needed to evaluate the microbiological, quality and
flavor of tofu cheese.
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Introduction
Soybean (Glycine max L) is a leguminous plant, which is rich
source of good quality protein; besides nutritional benefits soybeans
provide several therapeutic benefits as soybeans protein provides all
the essential amino acids in the amounts needed for human health [1].
The health benefits of soy protein have been documented. In addition,
soy products offer a considerable appeal for a growing segment of
consumers with certain dietary and health concerns [2]. Moreover,
soymilk is rich in high quality proteins and suitable for the growth of
bifidobacteria [3].
Tofu is a typical soybean curd product that is prepared through
coagulation of soybean protein with addition of calcium and magnesium salt and/or gluconolactones [4]. Tofu is made by soaking soybeans in water, wet-milling, removal of soy fiber (named okara) by
filtration, cooking and coagulation of the soy protein by the addition
of calcium salts. The precipitated protein is collected, and pressed to
firm consistency and is cooked prior to consumption [5]. Tofu is very
much a customary part of the Malaysian diet [6]. Tofuyo and sufu are
fermented tofu products which are popular in Okinawa, Japan and in
China, respectively [7].
Various coagulants have been used in the preparation of tofu, each
coagulant resulting in a product with textural characteristics varying
from soft to firm and with moisture content ranging from 70 to 90%
[8]. In northern part of Nigeria, tofu; a coagulated product of soybean
milk; is usually produced at household level using various types of
coagulants such as calcium salt, magnesium salt, alum and steep water (effluent from pap produced from maize) [9].
The factors that affecting yield, quality and texture of tofu include
variety of soybeans and storage conditions, time and temperature of
soaking the soybeans, extent of heat-treatment of soymilk, type and
concentration of coagulant and rate of stirring and coagulation temperature [6]. Nutritional value per 100 g is 291 kJ (70 kal) energy, 1.5
g carbohydrates, 3.5 g fat, 0.5 g saturated fatty acids, 8 g protein, 130
mg calcium, 1.10 mg iron and 4 mg sodium [10].
In Sudan, Sudanese white cheese (Gibna bayda) is the major type
of cheese that is produced traditionally with slight variations among
the producers [11-13]. However, the traditional methods of processing
Sudanese white cheese need to be encouraged and improved to utilize
the surplus milk in rural areas [14]. Tofu cheese was not produced in
Sudan regardless of the huge quantities of legumes cultivation and
utilization. The objectives of this study are to produce cheese using
different percentages of soymilk (tofu cheese and mixture cheese) and
to compare its chemical and sensory characteristics to that of Sudanese white cheese using cow’s milk. It is also meant to estimate the
cost of production of different produced cheeses.

Materials and Methods
Source of milk, soybean and coagulants
Cow’s milk was obtained from Khartoum University Farm, while
rennet powder (one gram per 50 liters of milk) was purchased from a
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private Veterinary Services Center in Khartoum North. The salt and
lemon were brought from the local market. Soybeans were obtained
from Al-hideba Research Station, Ad-Damir- Nile State, Sudan.

Preparation of soymilk and tofu cheese
Soymilk and tofu was prepared according to the method of Lim
[15] with some modifications as follows: Beans were soaked in tap
water overnight and blended using high speed blender for 3 minutes,
the resultant slurry was passed through filter cloth then cooked for 1520 minutes (one cup soaked beans require 3 cups water). The soymilk
(3 liters) was heated till boiling point, and then the salt (60 grams)
and lemon juice (75 ml) were added and stirred. The mixture was then
left to stand for 5-10 minutes, the curd was separated to skim out the
curd and poured in a cheese mold with cheese cloth, it was pressed
down using a heavy object (3 Kg) and let for 45 minutes then the tofu
was ready for use. About one and half pounds of tofu should be made
by 1-liter soymilk. Before used, tofu cheese was cooked with oil and
garlic.

Sudanese white cheese manufacturing      

performed to evaluate the significance of the levels of soymilk and
storage period on physicochemical and sensory characteristics of the
different cheeses. Differences among means were separated by Duncan’s Multiple Range test. The threshold for significance was P<0.05.     

Results and Discussion
Effect of soymilk level on physicochemical characteristics
of cheeses  
Table 1 presents the chemical composition of different types
of cheese under study. The total solids content was significantly
(P<0.001) higher in Sudanese white cheese (50.17%) compared to
mixture cheese (47.91%) and tofu cheese (46.44%). Similarly, the
means of total solids content were 48.14±7.09% and 45.76±8.27%
for traditionally and modern produced Sudanese white cheese samples, respectively [13]. On the other hand, the moisture content of alum-coagulated tofu of 5.50±1.17% compared to tofu that coagulated
using steep water (4.8±1.10%), magnesium chloride (4.3±1.04%) and
calcium chloride (3.7±0.96%) were reported [17].

Sudanese white cheese was manufactured as was described previously [12].

Cheese type

Mixture cheese processing
One liter of cow’s milk was mixed with one liter of soymilk, the
mixture was heated to 72 °C then the salt (60 grams) and lemon juice
(75 ml) were added and the milk was stirred for 3-5 minutes and then
left to curd. The curd was then transferred into clean wooden molds
with cheese’ cloth, it was pressed down using heavy object and left
for 45 minutes to drain the whey. Then the curd was cut and placed in
a refrigerator (7 °C) for analysis (15 days).

Cheese analysis
Fat content was determination by Gerber method, the protein content was determined by Kjeldhal method and the ash content was determined according to the modified method of AOAC [16]. Also, the
titraitble acidity was determined according to AOAC [16].

Parameters
Fat (%)

Protein (%)

Total solids (%)

Ash (%)

Acidity (%)

White cheese

29.64a

16.35b

50.17a

3.23a

0.56a

Mixture cheese

16.02b

24.06a

47.91b

1.37b

0.12c

Tofu cheese

10.47c

18.64b

46.44b

1.05b

0.04b

SE

0.69

1.8

1.3

1.9

0.008

LS

***

***

***

***

***

Table 1: Comparison of physicochemical characteristics of white cheese, tofu cheese
and their mixture cheese.
Means with the same letters in the same column were not significantly different
*** = P<0.001
SE = Stander Error
LS = level of significant

Statistical analysis      

The fat content was significantly (P<0.001) affected by the presence of soymilk being high in Sudanese white cheese (29.64%) followed by mixture cheese (16.02%) compared to tofu cheese (10.47%).
This indicates the health benefits as the less fat that would reduce the
risk of obesity. However lower values for the fat content of Sudanese
white cheese samples from traditional (21.10±2.31%) and modern
processing (22.35±3.13%) was reported [13]. Fat value of 20.84%
for Sudanese white cheese produced at household level in Dueim area
was also found [18]. Sudanese white soft cheese should contain in
average fat content of 20% as maximum [19]. The high average fat
content in this study for Sudanese white cheese might be due to high
fat content of raw milk as the local cows are significantly capable
for producing higher milk fat throughout their lactations [20]. The
milk with different fat percent for cheese making showed significant
differences (P<0.05) on the total solids, ash and fat contents of cheese
[21]. The fat levels of milk showed significant differences (P<0.05) in
content of total solids, protein, fat, ash, acidity and total volatile fatty
acids of Sudanese white cheese [22]. However higher fat content was
reported for tofu compared to this study. The calcium coagulated tofu
recorded high value of fat content (35.2±2.97%), followed by alum
(32.80±2.86%), steep water (31.5±2.81%) coagulated tofu compared
to MgCl (18.70±2.16%) coagulated tofu [23].

The data of the present study was analyzed using Statistical Package for Social Studies Software “SPSS” version 11.5. ANOVA was

The protein content was significantly (P<0.001) higher in the mixture cheese (24.06%) and lower in Sudanese white cheese (16.35%).

Sensory evaluation
A panel of 10 untrained panelists; however they are familiar with
Sudanese white cheese, were chosen and asked to evaluate cheese
(color, flavor, body, taste, saltiness and over all acceptability) using
an evaluation sheet where color ranged from 1= not acceptable to
4= acceptable, taste 1= absent to 4= excessively acid, body 1= pasty
to 4= smooth, saltiness 1= moderate to 4= too salted and the overall
acceptability 1= not acceptable to 4 = acceptable.  

Cost of production
The cost of production of cheeses under study was: 1 liter of cow’s
milk cost 8 SD at the time of experiment, while the price of 1 kg of
soybean was 8.6 SD. To manufacture 1 kg of white cheese requires
5-6 liters of milk. One liter of soymilk prepared by 200 grams of dried
soybean, to manufacture 1 kg of tofu cheese it requires 3 liters of
soymilk.   
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Tofi cheese revealed protein value of 18.64%. Similarly ranges of
13.3-17.6% [9] and 56.89-59.98% [17] were reported previously for
the protein content of tofu. Also the values of proteins in tofu cheese
obtained during the present study are lower than the values found in
Nigeria that showed steep water coagulated tofu recorded high protein value (39.0±3.12%), followed by MgCl (37.20±3.05%), CaCl
coagulated tofu (36.6±3.02%) compared to alum coagulated tofu
(32.1±2.83%) [23]. The variations in protein contents of tofu could
be because of soybean variety used and the processing method adopted [23]. Moreover, for most Nigerians, tofu is receiving attention
because it is high in protein and its usage as a substitute for meat [23].
The protein content of Sudanese white cheese was found to range
from 14.3 to 32.8%. This finding agreed with those of 15.9% protein
content for Sudanese white cheese [24]. The protein content value of
13.07±2.17% with a range of 7.7 to 17.2% for traditional cheese and
value of 15.36±6.83% with a range of 7.1 to 29.1% were reported
for modern produced cheese [13]. The average protein content per
dry matter weight of white soft cheese estimated to be 15% (a lowest
limit) 15-20% and 20-35% as given by Sudanese Standards [19].
The ash content was significantly (P<0.001) affected by the presence of soymilk with highest value being in Sudanese white cheese
(3.23%) and low both in the mixture cheese (1.37%) and tofu cheese
(1.053%). The results of ash content of Sudanese white cheese were
within the range that reported an average ash content of 6.2% for Sudanese white cheese [24]. The ash is estimated to be 5% as a lowest
value [19], The mean of ash for Sudanese white cheese produced by
traditional producers was 9.58±3.14% (3.8-15.6%) and 5.73±3.47%
(3.0-13.5%) for Sudanese white cheese from modern producers [13].
The Sudanese white cheese with the different fat levels were significantly (P<0.05) different in salt, sodium, calcium and phosphorous
[25]. The difference in ash content might be due to the different levels
of salt used [12,14,26,27].
The ash content of tofu and mixture cheeses obtained during the
present study (Table 1) were lower than those reported 5.80-8.80%
[28] and 5.64-5.76%, respectively [17] for ash content of tofu. Similarly, higher ash content of tofu coagulated with alum, steep water,
magnesium chloride and calcium chloride (3.41±0.92%, 3.6±0.95%,
3.4±0.92% and 3.3±1.82%, respectively) were reported [23]. The differences might be due to variations of processing procedure as well as
soybean varieties processed [23].
The titratable acidity of cheeses was significantly (P<0.001) high
in Sudanese white cheese (0.56%) followed by the mixture cheese
(0.12%) compared to tofu cheese (0.04 %). The average acidity of
cheese samples was 1.08% with a range changing from 0.36% to
1.80% [11]. Similarly, significant (P≤0.05) differences in the acidity
of Sudanese white cheese samples that was produced by traditional
and modern processing was reported [13]. The increase in the acidity
is due to increase in lactic acid by the action of lactic acid bacteria
present in the raw milk [29,30].      

Effect of storage period on the physicochemical characteristics of cheeses
Table 2 presents the chemical composition of cheeses during
the storage period. The total solids content increased from 47.1% at
day 1 to 48.9% at day 10 then decreased at the end of storage period although there were no significant differences. The results of total
J Protein Res Bioinform ISSN: 2692-1545, Open Access Journal
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solids content might be due to diffusion of water into the whey leading to increase in the solids content of the cheese. These results are
in accordance with those reported previously [29,31]. Data showed
that the fat content was increased in day 10 then decreased to the
end of storage period with no significant differences (Table 2). The
result of fat content is in agreement with the findings reported previously [22,29,32]. Similarly, a decrease in the fat content during
storage period of cheese was reported [30]. However, it contradicted
with those reported previously [31]. The protein content increased
from 19.49% to 20.11% at day 5, and then decreased at the end of the
storage period with non significant variation (Table 2). Decreasing of
protein content is in agreement with results that reported a decrease
in the protein content during ripening of white brined cheese [30,33].
Moreover, the protein content of Sudanese white cheese was affected
significantly (P≤0.05) by storage containers and storage period as the
maximum levels of the protein content were obtained at the beginning of the storage period [22]. On the other hand, it was concluded
that storage in plastic containers would lead to significant losses in
protein and keeping the Sudanese white soft cheese in tin containers would conserve its nutritive value during the long storage [34].
This could be attributed to the breakdown of casein and utilization of
proteolytic products by microorganisms during ripening [31,33,35].
However, the results are not in line with the findings of El Owni and
Hamid [29]. The ash content of cheese was not significantly affected
by storage period, it decreased from 2.27% at day 1 to 1.56% at day
15 (Table 2). The result of ash content was in disagreement with the
finding that showed increasing ash content during storage period. The
increase in ash content during pickling may be due to the decrease in
moisture content and absorption of salt by the curd [29].
Storage period

Parameters
Fat (%)

Protein (%)

T.S (%)

Ash (%)

Acidity (%)

Day 1

17.61a

19.49a

47.1a

2.27a

0.14b

Day 5

17.81

20.11

48.6

2.05

0.27a

Day 10

21.42

19.92

a

48.9

1.66a

Day 15

18.0a

19.21a

48.0a

1.56b

0.29a

SE

0.691

1.81

1.32

0.11

0.008

L.S

NS

NS

NS

NS

***

a
a

a
a

a

ab
b

0.27a

Table 2: Effect of storage period on physicochemical characteristics of cheeses.
*** = p<0.00
NS = Not significant
SE = Standard Error
LS = level of significance

The titratable acidity was significantly (P<0.001) affected by storage period as it increased to 0.28% at the end of storage period (Table
2). The increasing in acidity was reported previously [32]. It was also
observed that the maximum levels of the acidity were obtained at the
end of storage [22]. The high acidity of raw milk cheese could be due
to the fact that storage temperature activated the natural microflora of
raw milk and resulted in the development of acidity as the result of
lactose fermentation [27].

Effect of soymilk level and storage period on the chemical
composition of cheese
Table 3 presents the effect of soymilk levels and storage period on
the chemical composition of cheeses. Total solids content increased to
the end of storage period in the Sudanese white cheese and fluctuated
Volume 2 • Issue 1 • 100007
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in mixture and tofu cheese. The variation could be due to the quality
and composition of the cheese, which may vary considerably due to
factors such as the quality and composition of the clotted milk, the
method of manufacture, the time required to complete the whey drain,
the quality of salt added and the method of handling of the finished
cheese [36]. Also, various factors such as variety of seeds, processing conditions, seed storage, stability of soybean composition, type of
coagulants has been reported to affect qualities of soybean curd [37].
Fat content increased to day 10 then decrease at the end of storage
period. On the other hand, the action of lipolytic enzymes may be
the possible reason behind the decline of fat content. The results of
fat content contradicted with those which reported a decrease in fat
content as a result of increased solubility of protein results in decrease
in hardness of tofu [38].
Soymilk
level

White
cheese

Mixture
cheese

Tofu cheese

Protein
(%)

Total solids
(%)

Ash
(%)

Acidity
(%)

27.21

16.96

49.36

3.85

0.24

26.85

15.85

49.63

3.40

0.64

10

33.93

16.75

51.18

2.95

0.66

15

30.58

15.86

50.52

2.73

0.71

1

14.93

22.88

46.82

1.43

0.12
0.15

Storage
period

Fat (%)

1
5

5

16.75

25.78

48.10

1.42

10

18.28

24.61

50.07

1.31

0.11

15

14.68

22.97

46.65

1.31

0.11

1

10.66

18.63

45.49

1.53

0.05

5

9.85

18.71

48.02

1.33

0.04

10

12.03

18.4

45.52

0.72

0.05

15

9.33

18.81

46.75

0.62

0.04

Table 3: The effect of soymilk levels and storage period on physicochemical characteristics of different cheeses.

The protein content fluctuated in all treatment (Table 3). The results of protein content were not found to comply with that of Obtolu
[39]. This might be due to difference variety of soybean, type of coagulant and the amount of coagulant used. However, the high protein
content of soybeans makes it useful in combating protein-energy malnutrition, especially in the rural communities of developing countries.
This is expected, as soybean is notable to contain significant amount
of protein that is of high biological value with excellent essential amino acids composition comparable to animal protein except for methionine [23]. Moreover, the quality of protein in tofu has made it to be
incorporated as animal-protein substitute in vegetarian diets [17].
Ash content was decreased at the end of storage period in all treatments (Table 3). The results of ash content agreed with finding which
reported a decrease in total ash content of mungbean for 24 and 48
hours germination [38]. Titratable acidity increased to the end of storage period in Sudanese white cheese. The result of titratable acidity of
tofu cheese (Table 3) is dependent on the coagulant type [38].

Effect of soymilk levels on sensory characteristics of cheeses   
Table 4 showed the main effect of different levels of soymilk on
the sensory characteristics of the cheeses. There were significant
(P<0.05) differences due to the soymilk level on the color, taste and
overall acceptability of the cheeses, while there were no significant
(P>0.05) differences on the saltines, and texture of the cheeses.
J Protein Res Bioinform ISSN: 2692-1545, Open Access Journal
DOI: 10.24966/PRB-1545/100007

This might be because calcium sulphate and gluconolactone are traditionally used as coagulants in tofu manufacture, resulting in tofu of
uniform texture with high moisture content [6]. Also, it was reported
that tofu coagulated with calcium salt was rated superior in terms of
colour (8.0), texture (8.25), taste/ flavor (8.50) and overall acceptability (8.24) compared to the tofu obtained using citrus juices [40].
Moreover, the temperature of processing and water to bean ratio have
also influenced textural qualities of tofu [37]. The tofu curds are allowed to cool and become firm and the finished tofu can then be cut
into pieces, flavoring or further processed [41].

Type of cheese

Parameters
Color

Taste

Texture

Saltines

White cheese

3.73

1.67

1.57

1.66

Overall Acceptability
3.25

Mixture cheese

3.36

1.45

1.63

1.64

3.04

Tofu cheese

3.45

1.56

1.52

1.62

3.06

Table 4: Effect of soymilk level on sensory characteristics of White cheese, Tofu and
their mixture cheese.

The results showed that there was significant (P<0.001) differences in color as the best score of the color (3.73) was recorded for the
Sudanese white cheese, while the lowest (3.36) was recorded in the
cheese with 50% soymilk (Table 4). Although it was reported that tofu
of good quality is generally white or light-yellow in color [6].
The best score for taste (1.67) was reported for the Sudanese white
cheese, while the lowest (1.45) was found in the cheese with 50%
soymilk. The Sudanese white cheese recorded the highest saltines
score (1.66), while the soy cheese recorded the lowest score (1.62).
The Sudanese white cheese revealed the highest acceptability than
the other cheeses (100% and 50% soymilk) as shown in Table 4. The
level of fat content affected the Sudanese cheese acceptability and
properties as the cheese made from milk with 2% fat showed the
superior scores compared to that made from milk with 1% fat [25].
On the other hand, the steep water coagulated tofu had low general
acceptability (4.1±1.01%), while the tofu produced by alum, magnesium and calcium salts had very good general acceptability (6.3±1.25
and 6.5±1.27%, respectively) [23]. However, it was found that the
lemon juice coagulated tofu was more preferred in terms of flavor,
mouthfeel and overall acceptability [39]. It was concluded that the
tofu with steep water appears promising nutritionally if the sensory
quality is improved upon as it received very low general acceptability,
regardless of its high protein content [23].

The effect of storage period on sensory characteristics of
cheeses  
Table 5 presented the effect of storage period (15 days) on sensory
characteristics of different cheeses. The results indicated that there
were significant (P<0.05) changes during the storage period on the
scores for texture, saltiness, and over all acceptability). The overall
acceptability was affected by the storage period and decreasing toward the end of storage (Table 5). Similarly, it was found that the
sensory evaluation scores for all types of Mudaffara cheese showed
decreasing values during the storage period [42].
Color and taste scores were not affected by storage period, while
the saltiness score showed decreased values (Table 5). The findings
Volume 2 • Issue 1 • 100007
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of this study are in agreement with those reported that color score of
Sudanese white cheese did not significantly change during storage
period [31]. The finding also supported those reported that the saltiness was significantly different among Sudanese white cheese samples [43]. However, the findings disagreed with those reported that
there was significant change in color, flavor and texture of Sudanese
white cheese during the storage [29]. Similarly, it was reported that
the scores for color, taste, flavor, texture and saltiness of the processed
cheese showed noticeable changes during storage period [44]. On
the other hand, it is very difficult to produce long-life tofu, since the
smooth and fragile texture of tofu is easily destroyed by retort sterilization [4]. However, the addition of MTGase enabled not only the
maintenance of the smooth texture of retorted tofu for long periods,
but also increased its gel strength [45] Moreover the contemporary
tofu manufacturing may choose to use one or more of the coagulants,
since each play a role in producing a desired texture in the finish tofu
[46].

Storage period

Parameters
Color

Taste

Saltiness

Texture

Overall acceptability

Day1

3.45a

1.57a

1.6a

1.51a

2.88b

Day 5

3.62a

1.60a

1.37a

1.60a

3.31a

Day 10

3.53a

1.73a

1.57a

1.57a

3.18ab

Day 15

3.4a

1.87a

1.52a

2a

3.92b

SE

0.04

0.04

0.034

0.044

0.058

decreased towards the end of storage period in mixture cheese and
tofu cheese, and increased in Sudanese white cheese. The microstructure of tofu is responsible for texture and depends on tofu composition
and manufacturing processes [47].

Comparison of production cost of studied types of cheese
Table 7 showed that the low cost of production in tofu cheese (7.86
SDG) and the highest value was found in Sudanese white cheese
production (31.7 SDG). The results refer to the price of cow’s milk,
which is high, while the soymilk is cheap. The data also showed that
the cheese making is profitable since benefit cost ratio is more than
one, and the gross margin profit is equal 9.3 (positive value), which
indicated the financial profitability of cheese manufacturing. It was
reported that consumers in western countries consume soymilk mainly as an important replacer of cow milk due to lactose intolerance or
allergic reaction to cow’s milk and as a low-cost source of good quality protein and energy [2]. Moreover, the soy constituents’ benefits
mostly related to the reduction of cholesterol levels and menopause
symptoms and the reduction of the risk for several chronic diseases
such as cancer, heart disease and osteoporosis [2]. Also, it was reported that tofu is very rich in protein, fat and carbohydrate, which are
energy- producing macromolecules [9].
Soymilk
level

Table 5: Effect of storage period on sensory characteristics of white cheese and Tofu
cheese and mixture cheese.

White
cheese

Within same letters in the same column were not significantly different
* = P<0.05
NS = not significant
SE = Standard Error
LS = level of significance

Mixture
cheese

Effect of soymilk level and storage period on sensory
characteristics of cheese

Tofu cheese

Table 6 presents the effect of soymilk level and storage period on
sensory characteristics of cheese. The color score decreased at the
end of storage period in Sudanese white cheese and tofu cheese and
fluctuated in mixture cheese. The results of tofu acceptability may
be due to the cooking of the cheese done during this study. The taste
improved during storage period of Sudanese white cheese and tofu
cheese.
Saltines increased in white cheese and decrease in tofu cheese. The
texture score fluctuated in all types of cheeses. Overall acceptability

Type of cheese

Amount of
milk (liter)

White cheese
Tofu cheese
Mixture cheese

Storage
period

Color

Taste

saltiness

Texture

Overall
acceptability

1

3.67

1.43

1.47

1.10

2.97

5

3.87

1.57

1.40

1.60

3.43

10

3.80

1.83

1.73

1.57

3.6

15

3.60

1.80

1.70

2

3.07

1

3.07

1.80

1.83

2.1

2.87

5

3.50

1.43

1.30

1.20

2.97

10

3.40

1.80

1.67

1.53

3.3

15

3.47

1.53

1.43

1.70

3.03

1

3.63

1.47

1.50

1.33

2.8

5

3.50

1.80

1.40

1.33

3.53

10

3.40

1.57

1.30

1.97

3.23

15

3.30

1.67

1.43

1.43

2.67

Table 6: Effect of soymilk level and storage period on sensory characteristics of
cheeses.

Conclusion
The present study concluded that there were significant variations
in the chemical composition and sensory characteristics of cheeses,
which were manufactured from soymilk and cow milk and their mixture.

Lemon juice
(SD)

Plastic container
(SD)

0.2

-

1.5

31.7

40

-

1

1.5

7.86

20

12.14

-

1

1.5

18.19

25

6.81

Price of 1
liter

Salt (SD)

Rennet (SD)

5

6

0.3

3

1.72

0.2

4

3.86

0.25

Total production
cost

Expected
revenue

Gross margin
profit
9.3

Table 7: Comparison of production cost 1Kg of white cheese, Tofu cheese and their mixture.
1/ Benefit cost ratio = Total revenue \ Total operation cost =40\31.7 =1.26
20\7.86 = 2.54
25\18.19 = 1.43
2/ Gross margin profit = Total revenue – Total operation cost
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Significantly higher protein content was recorded in the cheese
manufacture from mixture soymilk and cow milk. The overall acceptability was increased at day 10 then decreased in all types of cheeses.
The cheese manufactured from soymilk was of low cost and acceptable. Hence it was recommended that soybean is a good source of
high-quality protein that should be encouraged to be grown in Sudan
and utilizing it as milk and meat substituted due to its health benefits.

18. Mustafa WA, Sulieman AE, Abdelgadir WS, Elkhalifa EA (2013) Chemical composition of the white cheese produced at household level in Dueim
area, White Nile State, Sudan. J Food Nutr Disor 2: 2-5.
19. SSMO (2002) Sudanese Standards and Meteorology Organization. White
Soft Cheese: Standard Number 1428.
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