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Abstract 

 In this study, the local isolate of Saccharomyces cerevisiae strain jzt351, isolated from vinegar 

starter in the Al-Khiam factory in the city of Basra/Iraq to produce the mannoprotein bioemulsifier. 

Some characteristics of the bioemulsifier were studied, and after conducting wetting and dilution 

tests, it was found that it is a type of oil in water bioemulsifier (O/W), in addition to studying the 

stability of the bioemulsifier towards different conditions of pH, temperature, and salts by used three 

methods to test the effectiveness of the bioemulsifier, which are oil displacement, emulsifier 

effectiveness, and emulsification index (E24), as mannoprotein is characterized by its high stability 

in light of these. the components of the bioemulsifier were estimated and it was found that it contains 

91% of mannose sugar and 3.5% proteins. To know the effect of this bioemulsifier on food systems, 

it was added to ice cream at different concentrations and compared with industrial emulsifiers 

(monoglycerides), and then the chemical and physical properties characteristics of the manufactured 

ice cream were studied. It was found that the best effect was for the ice cream to which the 

bioemulsifier was added at a concentration of 0.2%, and this was confirmed by sensory evaluation of 

the ice cream samples. 

Keywords: Mannoprotein, oil displacement, emulsifier effectiveness, bioemulsifier, ice cream  .  

 

Introduction 

Bioemulsifiers are surface-active biomolecules 

produced by microorganisms such as bacteria, 

yeasts, and fungi[1]. These molecules contain 

hydrophilic and hydrophobic sides, and thus 

they work to disperse oil droplets in water, 

making them molecules with wide 

applications in the food industry, 

pharmaceuticals, cosmetics, and other 

applications [2]. The danger of industrial 

emulsifiers to consumer health and their high 

costs have led orientation researchers to 

produce emulsifiers from natural sources [3], 

bioemulsifiers are characterized by having 

characteristics that are similar to or superior to 
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industrial emulsifiers, which are non-toxicity 

and ability to Biodegradation, efficiency at 

low concentrations, and high stability over a 

wide range of pH, salinity, and temperatures 

[4]. Accordingly, these emulsifiers have been 

introduced into many foods, such as bread, 

salad dressing, biscuits, cakes, ice cream, and 

others[5]. Bioemulsifiers have high molecular 

weights because they consist of a complex 

mixture of heterogeneous polysaccharides, 

lipopolysaccharides, lipoproteins or proteins 

[6]. Saccharomyces cerevisiae is one of the 

industrial microorganisms with wide 

applications [7, 8], It has a cell wall, the outer 

layer of which constitutes a high percentage of 

mannoprotein, which has a major role to set 

the shape of cell as well as other physiological 

functions [9].Mannoprotein is a bioemulsifier 

glycoprotein with a molecular weight ranging 

from 14,000 to 15,800 daltons, found in the 

outer wall of Saccharomyces spp. and 

Kluyveromyces marxianus, and can be 

extracted by thermal or enzymatic treatments, 

and this bioemulsifier has the ability to 

stabilize oil-in-water (O/W) emulsions [4]. 

The structural composition of mannoprotein 

consists of mannose sugar polymers 

covalently bonded to proteins and constitutes 

30-40% of the dry weight of the cell wall[10]. 

[11] showed that mannoprotein has several 

applications in the food industry. It has been 

used as an emulsifier, stabilizer, and 

biopreservative. In addition, mannoprotein 

derived from yeast has antioxidant properties 

due to its high content of proteins and 

carbohydrates [12]. While [13] showed that 

the difference in the structural properties of 

mannoprotein is due to the use of different 

extraction methods and various sources of 

yeast, which makes it have various functions 

in the food industries. In addition, [14] 

researched The possibility of producing this 

bioemulsifier from agricultural waste such as 

cassava husk and rice bran, which makes it an 

environmentally friendly bioemulsifier. Based 

on the above, the current study aimed to use 

the Mannoprotein emulsifier produced from a 

local isolate of the yeast Saccharomyces 

cerevisiae strain jzt351 in the manufacture of 

ice cream and to study its physical, chemical, 

and sensory properties. 

Materials & Methods 

Analytical chemicals were used from the 

Swiss company Fluka, the German Merck, and 

the English BDH. The media were prepared 

by the Indian company Himedia. In a previous 

study, the yeast Saccharomyces cerevisiae 

strain jzt351 was isolated from vinegar starter 

in the city of Basra/Iraq, which was registered 

in the bank. Gene number (OR115510) for the 

production of bioemulsifier Mannoprotein. 

The liquid (YEPG) medium was used to grow 

yeast to produce the bioemulsifier by using 

volumetric flasks with a capacity of 250 ml 
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containing 100 ml of the medium. It was 

inoculated by adding 2 ml of activated yeast 

and placed in a refrigerated shaking incubator 

at a speed of 150 rpm at a temperature of 28°C 

for 48 hrs, then the Mannoprotein was 

extracted according to what was mentioned by 

[15]. The crude Mannoprotein precipitate was 

collected using centrifugation at a speed of 

10,000 rpm, then dried and stored at room 

temperature. 

Emulsifier type test 

Wetting test 

The wetting test was conducted according to 

what was shown by [16], by placing a drop of 

the emulsifier on the filter paper, as the droplet 

remaining on the paper Indicates that the 

emulsifier is water in oil (W/O) type, while the 

dispersion A drop on a paper indicates that its 

type is oil in water (O/W.) 

Dilution test 

To conduct the dilution test, follow the 

method of  [16], by adding a drop of the 

emulsifier to a test tube containing water and 

oil. The drop being dispersed in the oil and 

remaining in the water indicates that the 

emulsifier is the water-in-oil (W/O) type , 

while the emulsifier is of the oil-in-water 

(O/W) type, if the drop is dispersed in the 

water and turns cloudy (foggy) while 

remaining in the form of the drop in the oil. 

Emulsification effectiveness test 

The emulsification effectiveness of the 

Mannoprotein was tested by following three 

tests: 

1 . Oil Displacement Test 

This test was conducted according to the 

method described by [17], by adding 50 ml of 

distilled water to a Petri dish with a diameter 

of 150 mm, then adding 50 microliters of 

crude oil to it, after which 100 microliters of 

the cell-free filtrate was added to the center of 

the membrane formed in the dish, the diameter 

of the corona formed was then measured after 

30 seconds. 

2 . Estimation of emulsifier effectiveness 

   3 ml of the bioemulsifier solution prepared 

by dissolving 0.08 g of the bioemulsifier  in 3 

ml of distilled water, according to [18], was 

mixed with (0.5) ml of olive oil in a test tube 

and mixed using a mixer (Vortex) for a period 

2 minutes and left for 1 hour in an incubator at 

a temperature of 37°C, then the plank was 

prepared with the same previous steps without 

adding the bioemulsifier. After that, the 

absorbance reading of the tubes was recorded 

in the spectrophotometer at a wavelength of 

(400) nanometers, the increase in absorbance 

is evidence of increased emulsification 

effectiveness [19. ] 

3 . Emulsification index test (E24) 

The emulsification index was estimated 

according to the method described by [17], by 

mixing 2 ml of cell-free filtrate with 2 ml of 
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sunflower oil in a test tube and shaking with a 

mixer (Vortex) for 2 minutes and leaving at 

room temperature for 24 hours. The 

emulsification index E24 was calculated as 

follows: 

 ( E24) = height of the emulsifying layer 

formed / total height of the mixture x 100. 

Stability test of Mannoprotein bioemulsifier 

1.  Testing the stability of the 

bioemulsifier within various pH ranges 

Prepared 10 volumetric flasks with a capacity 

of 100 ml containing a solution consisting of 

dissolving 2 g of the dried bioemulsifier in an 

amount of distilled water and the volume was 

completed to 100 ml, then the pH was adjusted 

to (3,4,5,6,7,8, 9,10,11,12) each separately by 

using a 1 M solution of HCl acid or NaOH 

base. After that, emulsification effectiveness 

tests were conducted to determine the stability 

of the Mannoprotein bioemulsifier within this 

range of pH [20] 

2.  Testing the stability of the 

bioemulsifier at various temperatures 

This test was conducted according to what was 

mentioned by [21], using three volumetric 

flasks with a capacity of 100 ml containing a 

solution consisting of dissolving 2 g of dried 

bioemulsifier with an amount of distilled 

water, and the volume was completed to 100 

ml and incubated at a temperature of (63°C for 

30 minutes. minutes), (100°C for 15 minutes), 

and (121°C for 15 minutes), each separately, 

then cooled to 30°C. After that, emulsification 

effectiveness tests were conducted to 

determine the stability of the bioemulsifier 

[20. ] 

3.  Testing the stability of the emulsion at 

different salt concentrations 

Prepared three volumetric flasks with a 

capacity of 100 ml containing a solution 

consisting of 2 g of dried bioemulsifier with 

an amount of distilled water, and the volume 

was completed to 100 ml, to which sodium 

chloride (NaCl) was added at a concentration 

of (0,1,2,3)% each separately. After that, 

emulsification effectiveness tests were 

conducted to determine the stability of the 

Mannoprotein within this range of salt 

concentrations [21. ] 

Determination of the percentage of proteins 

and sugars in the (Mannoprotein) 

Estimation of sugar content 

The phenol-sulfuric acid method mentioned by 

[22] was adopted to estimate the percentage of 

total sugars based on the mannose sugar in the 

Mannoprotein, which included using different 

volumes of the standard mannose solution 

(100 µg/ml) and then adding it in test tubes. It 

included (0, 0.2, 0.4, 0.6, 0.8, 0.9, 1) ml, then 

the volume of each tube was completed to 1 

ml using distilled water, then 1 ml of 5% 

phenol solution was added to each tube with 

shaking using a Vortex device, then added 

Add 5 ml of concentrated sulfuric acid 
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solution to each tube and shake it again, then 

leave it to cool to room temperature. The 

previous process was repeated, replacing the 

standard mannose sugar with a 120 µg/ml 

Mannoprotein solution in a volume of 1 ml. 

The spectrophotometer reading for each tube 

was recorded at a wavelength of (490) nm. 

Finally, the relationship between the prepared 

concentration and spectrophotometer reading 

was drawn.. 

 

Estimation of protein content 

The percentage of protein in the Mannoprotein 

was estimated using the method of [23] ,which 

included preparing different volumes of a 

solution of the standard protein albumin 

(bovine serum albumin) BSA at a 

concentration of 0.0125% in test tubes that 

included (0, 0.1, 0.3, 0.5, 0.7, 0.8, 1) ml and 

complete the volume to 1 ml with distilled 

water, then add 4 ml of the solution including 

(a mixture of 2% solution of potassium 

sodium tartrate with 1% solution of copper 

sulphate in a ratio of 1:1 (v/v) and mixed with 

2% carbonate solution Sodium at a ratio of 

50:1( v/v) with vigorous shaking using a 

Vortex device and leaving for 10 minutes. 

After that, 0.4 ml of Folin’s reagent was added 

and also mixed and left for 30 minutes. This 

process was repeated with the replacement of 

bovine serum protein with Mannoprotein 

solution of 125 µg/ml in a volume of 1 ml. 

Then, the spectrophotometer reading of the 

prepared tubes was recorded at a wavelength 

of 600 nm. 

Adding the bioemulsifier Mannoprotein to 

milk ice cream 

The method mentioned in  [24] was followed 

to test the effectiveness of the bioemulsifier 

(Mannoprotein) in the manufacture of ice 

cream, with some minor modifications. Four 

models of ice cream were manufactured (A, B, 

C, D) with the basic components. treatment(A) 

representing which consists of 8% fat, 11% 

non-fat solids, 12% sucrose, 0.2% 

carboxymethyl cellulose, 0.05% vanilla, to 

which 0.2% monoglyceride (artificial 

emulsifier) is added and the volume is 

completed with water to 100 ml, while The 

same components of the mixture were used 

except for replacing the commercial emulsifier 

with the bioemulsifier at different 

concentrations, including 0.05% (treatment B), 

0.1% (treatment C), and 0.2% (treatment D). 

After that, the treatments were mixed 

individually using an electric mixer and then 

pasteurized at a temperature of 80 °C for 30 

seconds and left in the refrigerator overnight at 

a temperature of 5 °C. After that, the mixtures 

were added to the ice cream maker, then they 

were packed in appropriate containers and 

chemical, physical and sensory tests were 

conducted. 

Chemical tests for ice cream 
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The percentage of protein in ice cream 

manufactured was estimated according to 

indicated  by [25]   using the formalin method, 

and the percentage of fat was estimated 

according to the Kerber method which was 

mentioned by [26], while the percentage of 

ash was estimated by the gravimetric method 

mentioned in [27] which depends on 

determining the loss in weight of the samples. 

After incineration at a temperature of 550 °C, 

the total solids and acidity were estimated as 

mentioned by [28] . A pH meter from the 

English company (elle) was also used to 

measure the pH of ice cream. 

 

Physical tests for ice  cream 

1.  Melting resistance rate test 

25 grams of ice cream samples were placed in 

the freezer at a temperature of -18°C for half 

an hour, then placed on a metal clip installed 

in a funnel that drained into a graduated 

cylinder placed on top of a scale at a 

temperature of 22°C and Constant moisture, 

and after the drop fell The first was to record 

the weight of the melted ice cream at intervals 

of (10, 20, 30, 40, and 50) minutes. The mass 

of melted ice cream was recorded as a 

function of time during melting and plotted as 

the percentage of original mass [29– 31.] 

2.  Spreadability test 

The spreadability test was conducted 

according to what was mentioned by [32], by 

forming the ice cream sample into cubes with 

a size of 2 cm3 in the freezer at a temperature 

of -30 °C for half an hour, after which they 

were placed directly on a graduated ruler up to 

30 cm in a tray, and a small glass slide was 

placed on top of the sample and a 100 g 

weight was placed, after which the distance of 

spread of the ice cream was measured every 

two minutes for 12 minutes through the 

included ruler. 

statistical analysis 

The statistical analysis of the results obtained 

was conducted using a Completely 

Randomized Design (CRD). The data were 

analyzed using an Analysis of Variance 

(ANOVA) table according to the statistical 

analysis program SPSS ver. 22 The significant 

differences between the averages of the 

coefficients were compared using the least 

significant difference (L.S.D) at the 

probability level of 0.05. 

Results and discussion 

Type of bioemulsifier 

The results of the test of type the bioemulsifier 

produced by the yeast of S.cerevisiae strain 

JZT351 confirmed that it is of the oil-in-water 

(O/W) type, through the dispersion of the drop 

of the bioemulsifier falling on the filter paper 

in the Wetting test, which indicates that the 

hydrophilic part In the bioemulsifier it is more 

effective than the other lipophilic part, in 

addition to what was confirmed by the results 
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of the dilution test when the Mannoprotein 

bioemulsifier drops were dispersed in the 

distilled water tube and the appearance of the 

water became foggy, while the bioemulsifier 

drops when they fell on the oil medium did not 

disperse, but were deposited at the bottom of 

the oil tube. Due to gravity, as shown in 

Figure (3), this indicates that the bioemulsifier 

is of an oil-in-water (O/W) type, as the solvent 

with which the emulsifier is dispersed 

corresponds to the external phase of the 

emulsion [33– 36

] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stability test of Mannoprotein bioemulsifier

 

Stability of Mannoprotein bioemulsifier to 

change in pH 

The results of the emulsification effectiveness 

tests for the Mannoprotein bioemulsifier 

showed that there is high stability towards a 

wide range of pH numbers ranging from (3-

12) , as shown in Figure (4) The highest value 

for the E24 emulsification index test was 

recorded at the pH numbers (7,6,5), It reached 

Figure (3) results of the dilution test to determine the type of bioemulsifier 
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39.70%, and there was a slight decrease at pH 

numbers lower and higher than these numbers. 

The lowest value was recorded at pH (12), 

where it reached 27.91%, with a remaining 

effectiveness of 95.49%. As for testing the 

effectiveness of the emulsifier, although there 

were significant differences (p<0.05), there 

were no significant differences between the 

average values. The highest value for this test 

was recorded at pH (5), which reached 0.97 

nM, and the lowest value was for pH (12), 

which reached 0.69 nM, with effectiveness. 

The remaining effectiveness was 90.72%, and 

with regard to the oil displacement test, there 

were slight differences between the averages 

of the test values, and there were no 

significant differences (p>0.05) for the 

analysis of variance table. The maximum oil 

displacement was reached at pH numbers (7, 

6, 5), as it reached 8.69 cm per When the 

lowest displacement was recorded at pH (12), 

it reached 7.05 cm, with a remaining 

effectiveness of 90.91%. The results were 

consistent with what was reported by  [37] in 

that the bioemulsifier Mannoprotein produced 

from Kluyveromyces marianus yeast was 

highly stable within a range of pH from (3-11) 

for 24 hours, and also with what was found by  

[38] that the highest range of pH stability for 

the Mannoprotein bioemulsifier produced 

from S.cerevisiae yeast was at pH (5-8). The 

researcher indicated that the slight decrease in 

the stability of the emulsifier at low or high 

levels of pH is due to precipitation the 

bioemulsifier at these extreme ranges. [39] 

also noted that the bioemulsifier produced 

from Yarrowia lipolytica yeast was 

characterized by high stability within a range 

of pH ranging from (3-9) for a period of 24 

hours, and the results also agreed with what 

was shown [40] showed that the bioemulsifier 

Mannoprotein produced from S.cerevisiae 

yeast showed high stability towards different 

pH values ranging from (2-10) and continued 

to maintain its effectiveness for a month of 

storage

. 
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Figure (4) Stability of the Mannoprotein bioemulsifier towards a wide range of pH 

A: E24 emulsification coefficient, B: Oil displacement, C: Emulsifier effectiveness  
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Stability of Mannoprotein bioemulsifier to changes in temperature

 

The stability of Mannoprotein bioemulsifier to 

changes in temperature was tested by 

incubating it at different temperatures, which 

included 63°C for 30 minutes, 100°C for 15 

minutes, and 121°C for 15 minutes. Then, 

emulsification effectiveness tests were 

conducted. The results shown in Figure (5) 

indicated that the values of the emulsification 

effectiveness tests were close, indicating the 

high stability of the emulsifier in different 

temperature ranges. The variance table analysis 

indicated that there were no significant 

differences (p>0.05) for the emulsification 

effectiveness tests. The highest value of the 

emulsification index (E24) was at a 

temperature of  63°C reached 39.70%, and the 

lowest value was at a temperature of 121°C 

reached to 38.53%, with a remaining 

effectiveness of 97.05%. As for the highest oil 

displacement, its highest value was recorded at 

a temperature of 63°C as well, and it reached 

8.69 cm, while it was the lowest value. At a 

temperature of 121 °C, it reached 8.32 cm, with 

a remaining effectiveness of 95.74%. The 

results of the effectiveness of the emulsifier 

were identical to the two previous tests, as its 

highest value at 63 °C reached 0.97 nM, and its 

lowest value at a temperature of 121°C reached 

0.92 nM, with an effective remaining 94.84%. 

The reason for choosing the three temperatures 

(63,100,121)°C is due to the food being 

exposed to them during various thermal 

treatments such as pasteurization, cooking, and 

sterilization, which require the stability of 

foods containing emulsifiers. On the other 

hand, [41]  referred to the stability of the 

bioemulsifier produced from the fungus 

Aureobasidium pullulans RYLF10 was 

resistant to different ranges of different 

temperatures. This was attributed to the low 

hydrolysis at different temperatures, while very 

high temperatures lead to denaturation of the 

protein part of the emulsifier and affect its 

functional properties. The results obtained 

agreed with what was found by [16] on the 

stability of the Mannoprotein bioemulsifier 

produced from Saccharomyces cerevisiae 

KA01 yeast towards different temperatures. 

This stability was attributed to the presence of 

effective groups that work to reduce the 

hydrolysis of the bioemulsifier, as well as to 

the results reached by [40] A study of the effect 

of different temperatures, including 

(4,30,50,70,100,121)°C, on the stability of the 

bioemulsifier Mannoprotein produced from S. 

cerevisiae yeast, as the researcher noted that the 

bioemulsifier retained its full effectiveness at 

all the temperatures studied. 



Euphrates Journal of Agricultural Science-16 (2): 414-435, (2024)                                           Thraeib et al. 

 
 
 
 
 
 
 
 
 
 
 

  ISSN 2072-3857           

 
424 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

96

97

98

99

100

101

37.5

38

38.5

39

39.5

40

63 100 121 

R
E%

 

E24 % 

Tempertures C 

A 

E24 % Remaining effectiveness

95

96

97

98

99

100

101

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

63 100 121 

R
E%

 

O
il 

D
is

p
la

ce
m

en
t 

 c
m

 

Tempertures C 

B 

Areola diameter %Remaining effectiveness

94

95

96

97

98

99

100

101

0.88

0.9

0.92

0.94

0.96

0.98

63 100 121 

R
E%

 

Em
u

ls
if

ie
r 

ef
fe

ct
iv

en
es

s 
n

m
 

Tempertures C 

C 

Emulsifier effectiveness %Remaining effectiveness

Figure (5) Stability of the bioemulsifier Mannoprotein for a range of thermal treatments 

A: E24 emulsification index, B: oil displacement, C: emulsifier effectiveness 
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Stability of Mannoprotein bioemulsifier to the 

addition of different concentrations of salts 

For the purpose of knowing the stability of the 

Mannoprotein bioemulsifier when adding 

different concentrations of salts, the 

effectiveness of the bioemulsifier was 

estimated after adding concentrations (0, 1, 2, 

3)% of sodium chloride salt NaCl, and the 

results shown in Figure (6) the high stability 

of the Mannoprotein, as the analysis of 

variance table indicated that there were no 

significant differences (p>0.05) for the 

emulsifier effectiveness tests, and that the 

lowest value for this test was at the 

concentration of 3%, and the remaining 

effectiveness reached 96.9%. Also, the values 

were close, and this indicates that the 

bioemulsifier is not affected by salt 

concentrations. The results of the E24 

emulsification index values did not differ at 

concentrations (0,1,2)%, reaching 39.70%, 

while it decreased at a concentration of 3% to 

39.56%, with a remaining effectiveness of 

99.64%. As for the oil test, it also reached the 

lowest value at a concentration of 3%, with a 

remaining effectiveness reached 98.38%, and 

the results agreed with what was observed by  

[41] regarding the stability of the 

bioemulsifier produced from the fungus 

Aureobasidium pullulans RYLF10 when using 

different concentrations of salts that ranged 

between 0-3%, but the emulsifier effectiveness 

began to decrease as it increased time and salt 

concentration, as indicated by  [37] indicated 

that the Mannoprotein produced from 

Kluyveromyces marianus yeast was highly 

stable within a wide range of different 

concentrations of sodium chloride (NaCl) (2-

50) g/L, and also with what [42] mentioned 

that the Mannoprotein It is stable towards salts 

at (3-50) g/L, while [21] indicated that adding 

high concentrations of calcium chloride salts 

CaCl2 led to a decrease in the effectiveness of 

the E24 emulsification index for the 

Mannoprotein, while the emulsifier 

effectiveness showed the high stability of the 

bioemulsifier towards The different 

concentrations For other salts, and [43] stated 

that the reason for this decrease is due to the 

decrease in electrostatic repulsion between the 

emulsion droplets as a result of the decrease 

size of the Ca2+ ion, which leads to a change 

in the protein adsorbed layer in the emulsion. 

It also agrees with what was found by  [40] in 

the Mannoprotein bioemulsifier produced 

from S. cerevisiae yeast, as he observed high 

stability of the emulsifier towards different 

concentrations of sodium chloride salt, 

ranging between 2-10% for a period of two 

weeks. 
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Determination of the percentage of proteins 

and sugars in the bioemulsifier Mannoprotein 

The percentage of sugars in the Mannoprotein 

(on the basis of mannose sugar) and the 

percentage of protein in the Mannoprotein 

bioemulsifier produced from the local yeast of 

S.cerevisiae strain JZT351 was estimated. 

Their percentage was 91% sugars and 3.5% 

protein. This result was close to what was 

reported by [20], who found that the 

percentage of The carbohydrates in the 

Mannoprotein were 96% and 4% protein, 

which is not consistent with what was found 

by  [44] when estimating the components of 

the Mannoprotein, as it was found that the 

percentage of carbohydrates was 21% and 

protein was 74%. According to what was 

shown by [45] the percentages of the 

components of the Mannoprotein differ 

depending on For the type of yeast and the 

extraction method, while [46] indicated that 

the reason for this difference may be due to 

the difference in the type of basic material on 

which the yeast feeds. 

Laboratory applications of Mannoprotein 

bioemulsifier 

Chemical tests of milk ice samples 

The chemical tests for the ice cream samples 

included estimating their basic components 

individually immediately after their 

manufacture, as shown in Table (1), The 

results indicated that there were no significant 

differences (P>0.05) between the average 

components of the ice cream samples, we also 

note that there is no noticeable change in the 

proportions of basic the components of ice 

cream samples, as the results were consistent 

with what was indicated by  [47] in that there 

were no significant differences in the 

percentages of protein, fat, non-fat solids, and 

ash for the ice cream to which different types 

of emulsifiers and stabilizers were added. 

They also agreed The results are based on 

what was indicated by [24] regarding the 

stability of the proportions of the components 

of the ice cream mixture and their unaffected 

after adding the bioemulsifier Mannoprotein 

as an emulsifier. 
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Table (1) Chemical components of ice cream Samples 

Sample Protein % Fat % 

solids-

not-fat 

% 

Ash % pH Acidity 

A 4.3 7.3 34 8.88 6.4 0.15 

B 4.3 7.1 31 8.86 6.7 0.14 

C 4.1 7.4 33 8.91 6.7 0.15 

D 4.3 7.3 33 8.93 6.8 0.16 

 

The results also indicated that the acidity and 

pH were not affected by adding the 

bioemulsifier Mannoprotein to the ice cream, 

and this is consistent with the finding of [24] 

that the acidity and pH of the ice cream were 

not affected after using the bioemulsifier 

Mannoprotein. The pH values were recorded 

immediately after manufacturing ranged 

between 6.6 and 6.8, and was consistent with 

many researchers [48– 50] who found that the 

natural pH of  ice cream ranges between 6.6- 

6.8, and the acidity ranged between 0.14 - 

0.16, which matches what [51, 52] observed 

regarding the pH and total acidity in natural 

milk. also explained [49] the addition of 

stabilizers and emulsifiers does not affect the 

acidity or pH of the milk that used to make ice 

cream. 

 

Physical examinations of milk ice cream 

models 

  Test of spreadability 

The results shown in Figure (7) indicated that 

there was a difference in the ability to spread 

of the manufactured ice cream samples. The 

results of the statistical analysis also indicated 

that there were significant differences 

(p<0.05) between the averages of the test 

values, as [53] indicated that increasing the 

concentration of emulsifier leads to an 

increase in the viscosity of the milk ice cream 

and thus a decrease in the rate of its spread. 

[54] also indicated that emulsifiers play an 

important role in improving the structure of 

the milk ice cream by increasing the stability 

of the fat granules and thus reflecting 

positively on the appearance characteristics of 

the product. 
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Estimation of melting resistance rate 

Figure (8) shows that there is a slight variation 

in the melting rate of the ice cream samples to 

which the bioemulsifier Mannoprotein has 

been added in different percentages, The 

results of the statistical analysis indicate that 

there are no significant differences (p>0.05) 

between the averages of the test values. It was 

also noted that the highest resistance to 

melting It was recorded for the two treatments 

(D and A), as their results were close, while it 

was less resistant to melting for the treatment 

(B) which represents the ice cream to which 

the lowest concentration of the bioemulsifier 

Mannoprotein was added. The results agreed 

with what was indicated by [24] The rate of 

melting resistance increases with increasing 

concentration of the bioemulsifier. [49] 

showed that the resistance of ice cream to 

melting is affected by several factors, 

including amount of fat, amount of trapped air, 

size of the ice crystals, viscosity of the 

product, temperature, and the concentration of 

stabilizers. The results agreed with what It was 

pointed out by [55] that the bioemulsifier 

Mannoprotein has good emulsification and 

stabilization effectiveness. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (8): Melting rate for samples of ice cream to which the bioemulsifier Mannoprotein has 

been added in different proportions. 
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It was noticed through the results of the 

sensory evaluation of the ice cream sample 

manufactured with the addition of the 

bioemulsifier Mannoprotein at different 

concentrations that there were significant 

differences (p<0.05) between the average  of 

treatments, as shown in Table (2) the highest 

evaluation scores were for sample (D), which 

is the ice cream manufactured with the 

addition of 0.2% of the Mannoprotein 

bioemulsifier, followed sample (A) with an 

addition 0.2% of the industrial emulsifier 

(monoglyceride), then Form (C) with a 0.1%, 

and finally Form B with 0.05% bioemulsifier, 

which is consistent with what was indicated by  

[56] The addition of bioemulsifiers to ice 

cream improves the consistency, quality, and 

texture of the ice cream, as it has emulsifying 

qualities in addition to being a stabilizing 

substance. It also increases the viscosity of the 

ice cream, makes it more resistant to melting, 

and increases the attractiveness of its 

appearance [57]. Ribeiro et al. (2023) also 

indicated that bioemulsifiers improve the 

whipping ability, form small ice crystals, 

increase the destabilization of fats, and 

distribute them more evenly in the product, 

thus increasing the consumer’s desire for the 

product. 

  

 

 

Table (2) Averages of sensory evaluation scores for ice cream added to the bioemulsifier 

Mannoprotein in different percentages 

Adjective Sample  ِ( A  )  Sample  ِ( B  )  Sample  ِ( C  )  Sample  ِ( D  )  

Flavor (50) 43.56
b
 41.72

d
 43.52

c
 45.76

a
 

Texture (40) 35.08
b
 29.36

d
 32.96

c
 37.72

a
 

Melting quality (10) 8.32
b
 7.56

d
 8.16

c
 8.4

a
 

total 86.96
b
 78.64

d
 84.64

c
 91.88

a
 

 

Conclusions 

One of the local isolates of Saccharomyces 

cerevisiae yeast isolated from one of the 

vinegar production factories in the city of 

Basra/Iraq was used to produce the 

mannoprotein bioemulsifier and study some of 

its characteristics. After conducting two types 

of tests to determine the type of emulsion, it 

became clear that it was an oil-in-water (W/O) 

type. It was also shown, through conducting 

three tests of the effectiveness of 

emulsification, that it has high stability under 

different conditions of pH, temperature, and 
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different concentrations of salts. After adding 

it to ice cream, it improved the consumer’s 

acceptance of the product after conducting a 

sensory evaluation of the product. 
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