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INTRODUCTION
U Mayonnaise is probably one of the most commonly 

used sauces in the world. This is typical oil / water emul-

sion with a high content of vegetable oils. Among all 

ingredients egg yolk is very important for the stability 

of the product (Hasenhuettl. 2008; Wang and Narsim-

han. 2008). According to the Regulations (1999) salad 

mayonnaise must contain at least 50% vegetable oil 

which makes the oil phase of the product. Vegetable oil 

as a basic ingredient of mayonnaise has a very impor-

tant function in creating emulsion product. contributes 

to the taste. appearance. texture and oxidation stability 

of the emulsion in a very speci�c way (McClements and 

Demetriades. 1998). By applying di�erent types of veg-

etable oils as well as a combination of oils to achieve 

desired fatty acid composition. nutritional and sensory 

properties of mayonnaise can be improved (Kostyra 

and baryłka-Pikielna. 2007). By adding high oleic sun-

�ower oil (50%) in sun�ower oil linoleic type. enriched 

oil phase with higher proportion of monounsaturated 

oleic acid and natural antioxidants are achieved. result-

ing in greater stability of the mayonnaise by oxidative 

deterioration. Rheological properties are an important 

factor for the quality of food (Mezger. 2002) as well as 

products that represent the emulsion type oil / water 

(sauces. dressings. mayonnaise). Knowing the rheolog-

ical properties of these products is of great importance 

especially when creating a certain consistency of may-

onnaise (Stern et al.. 2001). quality control during pro-

duction. storage and transport (Juszczak et al.. 2003). 
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The rheological properties of mayonnaise. toppings and 
sauces are usually determined by proportion and com-
position of the oil phase. presence of emulsi�ers. stabi-
lizers and thickeners (Wendin and Hall. 2001). Quality 
of thus obtained product. oil/water emulsion. stability 
and viscosity depends on the process of homogeniz-
ing (Wendin et al.. 1999). dispersion of droplets of veg-
etable oil in the aqueous continuous phase of the may-
onnaise. egg yolk (Guilmineau and Kulozik 2007; Xiong 
and al.. 2000; Laca et al.. 2010). types of carbohydrates 
(Ruiling et al.. 2011). and proportion and type of milk 
components (Dybowska. 2008). where the importance 
is given to milk proteins. In thus obtained emulsion. oil 
droplets are dispersed by mechanical treatment in a 
continuous vinegar-aqueous phase with adding natural 
emulsi�er (egg yolk) which allows greater stabilization 
of the whole system (Kiosseoglou. 2003; Castellani et al.. 
2006). One of the main problems is the high proportion 
of cholesterol in egg yolk of hens. so various researches 
are conducted in order to obtain mayonnaise with small 
amounts of cholesterol but with similar characteristics 
as a real mayonnaise. Some components of yolk is dif-
�cult to separate. but plasma and granules can be easily 
fractionated and have application on an industrial scale 
(Anton et al.. 2001). Since the yolk granules have a small 
amount of cholesterol (Anton. 2007) and still have good 
emulsifying properties can be used as a functional ingre-
dient in the food industry (Ibanoglu and Ercelebi. 2007; 
Sirvent et al.. 2007). Rheological behavior of mayonnaise 
is continuously studied since it a�ects to the attitude of 
consumer’s by composition. consistency. �avor or the 
applicability to the salad. French fries or other dishes 
(Franco et al.. 1995; Akhtar et al.. 2005; Abu-Jdayil. 2003).

        In this paper the in�uence of the composition 
of the oil phase. components of milk. the type of carbo-
hydrates. peas powder. soy drink. highly concentrated 
soybean protein powder and hens and quail egg yolk 
on the rheological properties of salad mayonnaise at 
temperatures 10 ° C and 25 ° C. The addition of peas 
powder and the highly soy protein powder as a substi-
tute to ½ whole milk wanted to increase the nutritional 
value and stability of mayonnaise. Also. we studied the 
in�uence of hens and quail egg yolk (fresh. pasteur-
ized. granules) on change of salad mayonnaise color 
applying instrumental methods.

MATERIALS AND METHODS

Materials

Materials used for making salad mayonnaise are:
• Re�ned sun�ower oil (linoleic type and high oleic type)
• Hens and quail egg yolk 
• Carbohydrates
• Alcoholic vinegar

• Sea salt
• Mustard
• Milk Component
• Soy drink in powder
• Highly concentrated soy protein powder
• Peas powder
• Tartaric acid
• Distilled water

Re�ned sun�ower oil (linoleic type) was obtained 
from the Oil factory Čepin. Re�ned high oleic sun�ower 
oil. vinegar (9% acetic acid). salt and mustard to produce 
salad mayonnaise were purchased at a local store. Hens 
and quails egg yolk was purchased from private sup-
pliers and are prepared as a fresh. pasteurized (68 °C. 3 
min) and the yolk granules. Hens and quails yolk granules 
were prepared from fresh egg yolk by mixing with dis-
tilled water (1:1.5). adjusting pH to 7.0 with 1N NaOH and 
centrifugate to separate granules (Laca. 2010). Carbohy-
drates glucose. lactose and inulin HD were purchased 
from the company Claro-prom d.o.o.. Zagreb. and sucrose 
from sugar factory in Osijek. Tartaric acid (acidity regula-
tor) from manufacturer Alkaloid. Skopje. Macedonia. Milk 
components -  whole milk powder (protein 26.3%. 39.8% 
sugars. fats 26%) and skimmed milk powder (min. 1.5% 
fat) were purchased from the company Dukat d.d. and 
whey powder (milk fat in the dry matte up to 1%. 12-14% 
protein. lactose 73-75%) of the company Zdenka d.d.. Soy 
drink powder (proteins 4.8%. sugars 63.3%. fat 26.9%) is 
the company Vitalia d.o.o.. a highly concentrated soy pro-
tein (protein 88%. sugar 1%. fat 3.7%) are from company 
Dr. Ritter. Allos. Schwartzwald. Germany and peas pow-
der (protein 22%. sugar 55%. fat 2%) of the company DLG 
Food Grain Asaa. Denmark.

Preparing mayonnaise

All salad mayonnaise samples for testing rheological 
properties are prepared in the traditional way. without 
using preservatives in the laboratory conditions. at am-
bient temperature in an amount of 200 g for each sam-
ple. Standard pattern salad mayonnaise prepared with 
60% oil phase consisting of a mixture of re�ned sun�ow-
er oil and linoleic type high oleic type 50:50. The �rst 
three samples of salad mayonnaise are made for testing 
the in�uence type of oil (the oil phase composition) on 
rheological properties of mayonnaise. Mayonnaises are 
made with fresh hens and quail egg yolk in ratio 50:50 
and from the weight ratios of ingredients: distilled water 
(13.9%). vinegar (4%). sea salt (1%). mustard (2%). glu-
cose (4%). tartaric acid (0.1%) and whole milk powder 
(7%). Other samples of mayonnaises are made with dif-
ferent amount of ingredients and rheological proper-
ties are also investigated. For the production of salad 
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Table 1 The basic recipe for preparing salad mayonnaise 

                 (standard sample)

Ingredients Sample

Portion (%)                     Weight (g)

Re!ned sun"ower oil (linoleic type) 30 60

Re!ned sun"ower oil (high oleic type) 30 60

Fresh hens egg yolk 4 8

Fresh quail egg yolk 4 8

Glucose 4 8

Alcoholic vinegar 4 8

Sea salt 1 2

Mustard 2 4

Tartaric acid 0.1 0.2

Whole milk powder 7 14

Distilled water 13.9 27.8

Total 100 200

mayonnaise. laboratory homogenizer model D-500 

(Wiggenhauser. Germany-Malaysia) with the area of 

the rotation speed of the rotor (10000-30000 rpm.) was 

used. Mayonnaise was made with rotor type ER30 and 

stator type S30F. The samples were prepared by weigh-

ing all necessary ingredients. In 1/2 of sun�ower oil (60 

g). weighted ingredients are added as followed: egg 

yolk. vinegar. water and other ingredients. then turning 

on homogenizer and slowly added remaining part of 

sun�ower oil with homogenizing 1.5 min at 10 000 rpm. 

Sample preparation of mayonnaise is made at room 

temperature of all ingredients. and after the preparation 

rheological properties measurement was carried. All 

samples were prepared in the same manner. except that 

they are changed depending on the particular ingredi-

ents of the mayonnaise sample recipe.

Rheological properties

Measuring rheological properties of tested samples 

salad mayonnaise was carried out on rotational vis-

cometer. model DV-III + Rheometer Digital-Brook�eld 

Engineering Laboratories (USA). using the concentric 

cylinder type SC4-28 and SC4-29. Viscometer is con-

nected to a PC equipped with software tool Rheocalc 

3.2 which controls the measurement of rheological 

properties and carried out the data processing. Testing 

rheological properties of freshly prepared salad mayon-

naise samples was carried out at temperatures of 25 °C 

and 10 °C. To maintain a constant temperature of the 

samples during measurement with viscometer thermo-

stat model TC-501P (Brook�eld Company) was used. De-

pendence of shear stress (τ) and apparent viscosity (µ) 

on shear rate (D) by shear rate of 2.18 s-1 to 137.1 s-1 in 

the ascending and descending way was measured. On 

the base of this dependence. type of �uid is determined 

where is concluded that all investigated samples of 

mayonnaise had non-Newtonian properties and belong 

to the pseudoplastic type of liquid. Calculation of rheo-

logical parameters. consistency coe�cient (k) and �ow 

index (n) are carried out by Microsoft Excel program. us-

ing the method of linear regression.

To calculate rheological parameters. consistency coe�-

cient (k) and �ow index (n) was applied Ostwald-Reiner’s 

“gradual law”:

τ = k • Dn

τ - the shear stress (Pa)

D - shear rate (s-1)

k - consistency coe�cient (Pa • sn)

n - �ow index

Calculation of the apparent viscosity (μ) mayonnaise 

samples was carried out using the following expression:

μ = k • D n-1

Determination of salad mayonnaise color 

Salad mayonnaise color was measured using a tristimu-

lus colorimeter Minolta CR-300. This type chromometer 

measure the light re�ecting from the surface of the ob-

ject (specimen). Re�ected light is measured by six very 

sensitive silicon photocells. Computer data are recorded 

and expressed in �ve di!erent systems (XYZ; YXY; Lab; 

LCH; Hunter Lab). The most used systems are Lab and 

Hunter Lab where system Lab gives approximate values 

as the human eye.

L * - value that evaluates whether something is bright or 

dark. If the value of L * = 100. the result is white. and if L 

* = 0 is black object.

a * -value (positive and negative). If positive. the result is 

red color. if negative. the result is green.

b * -value (positive and negative). If positive. the color is 

yellow. if it is negative. the result is blue.

Results and Discussion

Investigation on the in�uence of ingredients (oil phase. 

carbohydrate. egg yolk of hens and quails. milk compo-

nents. peas powder. highly concentrated soy protein 

powder) on the rheological behavior of salad mayonnai-

se with 60% in oil phase at temperatures of 25 ° C and 10 

° C are shown in Table 2 to 6.

     E!ect of the oil phase on the rheological parameters 

of mayonnaise made with fresh egg yolk of laying quails 

and 50:50. at 25 °C and 10 °C is shown in Table 2. Salad 

mayonnaise with sun�ower oil (linoleic type) has ap-

parent viscosity (1.242 Pa ∙ s) shear rate 137.1 s-1. con-

sistency coe�cient (27.76 Pa ∙ sn) and �ow behavior in-

dex (0.367). at temperature of 25 °C. By replacing the oil 

phase mayonnaise with high oleic sun�ower oil comes 

to the impairment of the apparent viscosity (1.235 Pa ∙ 

s) and consistency coe�cient (26.61 Pa ∙ sn). and an in-

crease in �ow index (0.376). Mixing these two types of 

oil in the ratio of 50:50 result an oily phase for prepara-
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tion the salad mayonnaise with considerable increased 

rheological parameters salad mayonnaise. The reason 

for this behavior is change in the composition of the oil 

phase by adding high oleic oil which results increasing 

of the viscosity of mayonnaise. The same phenomenon 

change of rheological parameters was observed when 

measuring the rheological properties of these samples 

mayonnaise at a temperature 10 °C. By measuring at 10 

°C higher values of rheological parameters of mayon-

naise were obtained. which was expected because the 

viscosity and consistency of these products are depen-

dent on temperature.

Table 2  The e�ect of the oil type (the composition of the oil phase) on  

                 the rheological parameters of salad mayonnaise. (egg yolk:  

                 fresh hens + fresh quail 50:50. glucose. whole milk)

Oil phase
μ

pri 137.1 s-1

(Pa∙s)

k
(Pa∙sn)

n R2

 25 ˚C

SUN 1.242 27.76 0.367 0.99659

VOS 1.235 26.61 0.376 0.99696

SUN + VOS (50:50) 1.531 43.25 0.321 0.98813

10˚C

SUN 1.274 28.19 0.369 0.99848

VOS 1.268 27.60 0.374 0.99589

SUN + VOS (50:50) 1.796 46.90 0.337 0.99385

SUN – Sun!ower oil – linoleic type;  VOS – High oleic sun!ower oil
µ Apparent viscosity at shear rate 137.1 s-1 (Pa∙s); k – consistency coe$cient (Pa∙sn);
n – !ow index (-); R2 – coe$cient of determination

Table 3 shows results of testing the in!uence of types 

of carbohydrates (glucose. sucrose. lactose and inulin 

HD) on the rheological parameters salad mayonnaise 

measured at 10 °C and 25 °C. Standard sample of may-

onnaise was made with glucose and measured at 25 °C 

has apparent viscosity (1.948 Pa ∙s) shear rate (103.9 s-1). 

consistency coe#cient (43.25 Pa ∙ sn) and !ow behavior 

index (0.321). By using of sucrose in the preparation of 

mayonnaise lowest value. measured at 25 °C. of the ap-

parent viscosity and coe#cient of consistency of may-

onnaise. a higher !ow index. were obtained. Compared 

with glucose and sucrose used inulin HD obtained 

mayonnaise with higher apparent viscosity and consis-

tency. The highest values of the examined rheological 

parameters salad mayonnaise were obtained by using 

lactose. Measured at 25 °C. apparent viscosity (2.252 

Pa ∙ s). consistency (58.71 Pa ∙ sn). and the smallest !ow 

index (0.301) were registered. By measuring the rheo-

logical properties of tested samples salad mayonnaise 

at a temperature of 10 °C were obtained higher values 

of rheological parameters in relation to the measure-

ment at 25 °C. Same impacts are noticed for every one 

of carbohydrates on the rheological properties of may-

onnaise as for measurements at 25 °C. 

Test results on the in!uence of milk components 

(whole and skimmed milk powder. whey powder). 

soybean drink powder. mixtures of whole milk and 

peas powder 50:50 mixture of whole milk powder and 

the highly concentrated soy protein powder 50:50 on 

rheological parameters of the salad mayonnaise mea-

sured at 10 °C and 25 °C are shown in Table 4. The stan-

dard pattern salad mayonnaise was made with whole 

milk powder and apparent viscosity was 3.307 (Pa ∙ 

s) at a shear rate 44.1 s-1. consistency coe#cient was 

43.25 (Pa ∙ sn) and !ow index was (0.321). measured 

at 25 °C. Mayonnaise prepared with whey powder 

obtained the lowest values of the apparent viscosity 

of 1.966 (Pa ∙ s) and consistency coe#cient 23.22 (Pa ∙ 

sn). By using the skimmed milk powder higher viscos-

ity mayonnaise 4.931 (Pa ∙ s) and consistency 67.74 (Pa 

∙ sn) with a low !ow index (0.308) measured at 25 °C 

were obtained. compared to mayonnaise made with 

mixture of whole milk and the whey powder. By us-

ing soy drink powder and mixtures of whole milk and 

a highly concentrated soy protein powder (50:50) 

achieves approximate values of apparent viscosity and 

consistency of salad mayonnaise. Mayonnaise made 

with a mixture of whole milk powder and peas powder 

(50:50) results highest rheological parameters values 

of the apparent viscosity of 5.955 (Pa ∙ s). coe#cient 

of consistency 83.69 (Pa ∙ sn). and the lowest !ow be-

havior index (0.302). measured at 25 °C. The same ob-

servation was recorded at measurement on 10 °C. but 

with higher rheological parameters values.

In Tables 5 and 6 are visible results of the in!uence 

of the hen’s and quail egg yolk (fresh. pasteurized. and 

the granular mixture of fresh egg yolk) to the rheolo-

gical parameters of the salad mayonnaise. measured 

at a temperature of 10 °C and 25 °C. Salad mayonnaise 

made with fresh yolk quail has an apparent viscosity 

(2.191 Pa ∙ s) at a shear rate 59.2 s-1. consistency coe#-

Table 3  E�ect of carbohydrates on rheological parameters salad   

                  mayonnaise. (egg yolk: fresh chicken + fresh quail 50:50. oil  

                  phase: SUN + VOS 50:50. whole milk)

Type of
carbohydrates

μ
pri 103.9 s-1

(Pa∙s)

k
(Pa∙sn)

n R2

 25 ˚C

Glucose 1.948 43.25 0.321 0.98813

Sucrose 1.871 41.04 0.335 0.98686

Lactose 2.252 58.71 0.301 0.99339

Inulin HD 2.227 55.11 0.309 0.99558

10˚C

Glucose 2.158 46.90 0.337 0.99385

Sucrose 1.967 42.35 0.339 0.99439

Lactose 2.396 67.30 0.279 0.99353

Inulin HD 2.378 57.23 0.315 0.99195
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Table 4 E�ect of milk components on rheological parameters salad    

                 mayonnaise. (egg yolk: fresh hens + fresh quail 50:50. oil phase: 

                 SUN + VOS 50:50. glucose)

Milk component
μ

pri 44.1 s-1

(Pa∙s)

k
(Pa∙sn)

n R2

 25 ˚C

Whole milk powder 3.307 43.25 0.321 0.98813

skim milk powder 4.931 67.74 0.308 0.98701

Whey powder 1.966 23.22 0.348 0.98644

soya drink powder 1.966 23.22 0.348 0.98644

Whole milk + peas powder 50:50 5.955 83.69 0.302 0.99604

Whole milk + highly concentrated soy 
protein powder 50:50

3.611 37.49 0.382 0.99683

10˚C

Whole milk powder 3.810 46.90 0.337 0.99385

skim milk powder 5.307 85.80 0.265 0.99201

Whey powder 2.090 23.58 0.360 0.98909

soya drink powder 3.227 44.34 0.308 0.99277

Whole milk + peas powder 50:50 6.098 87.01 0.298 0.99186

Whole milk + highly concentrated soy 
protein powder 50:50

4.102 48.25 0.349 0.99187

cient (30.10 Pa ∙ sn) and �ow behavior index (0.358). 

measured at 25 °C (Table 5). Preparing mayonnaise 

with pasteurized quail egg yolk results an increase in 

viscosity and consistency of mayonnaise and decre-

asing of �ow index. Using produced quail egg yolks 

granules for mayonnaise preparation resulted in a si-

gni�cant increase in the apparent viscosity (3.158 Pa ∙ 

s) and consistency coe�cient (92.69 Pa ∙ sn). and lower 

�ow index (0.172). measured at 25 °C. Salad mayonna-

ise made with a mixture of hens and quail fresh egg 

yolk (50:50) led to higher values of apparent viscosity 

hen’s egg yolk on a change of rheological parameters 

salad mayonnaise. From this data. we can see that the 

same e�ect of hen’s egg yolk and quail egg yolk is pre-

sent on rheological parameters salad mayonnaise. The 

results show that the salad mayonnaise prepared from 

the egg yolk of hens has a higher value of the appa-

rent viscosity and consistency compared to the appli-

ed quail egg yolk.

Table 5 E�ect of quail egg yolk on rheological parameters salad   

                 mayonnaise. (oil phase: SUN + VOS 50:50. glucose. whole milk)

Quail egg yolk
μ

pri 59.2 s-1

(Pa∙s)

k
(Pa∙sn)

n R2

 25 ˚C

Fresh egg yolk 2.191 30.10 0.358 0.99752

Pasteurized egg yolk 2.666 40.23 0.335 0.99898

Egg yolk granules 3.158 92.69 0.172 0.99509

Fresh hens + fresh quail 50:50 2.707 43.25 0.321 0.98813

10˚C

Fresh egg yolk 2.459 38.18 0.328 0.99264

Pasteurized egg yolk 2.767 43.28 0.319 0.99905

Egg yolk granules 3.680 108.45 0.171 0.99559

Fresh hens + fresh quail 50:50 3.133 46.90 0.337 0.99385

and consistency compared to samples prepared from 

individual fresh egg yolks. By measuring the rheologi-

cal properties of these samples mayonnaise at 10 °C. 

noticed the same kind of impact of egg yolk on the 

rheological properties. Table 6 shows the e�ect of 

Table 6 E�ect of hens egg yolk hens on rheological parameters salad  

                 mayonnaise. (oil phase: SUN + VOS 50:50. glucose. whole milk)

Hens egg yolk
μ

pri 59.2 s-1

(Pa∙s)

k
(Pa∙sn)

n R2

 25 ˚C

Fresh egg yolk 2.638 39.33 0.338 0.99604

Pasteurized egg yolk 2.957 45.54 0.330 0.99881

Egg yolk granules 3.552 102.55 0.176 0.99308

Fresh hens + fresh quail 50:50 2.707 43.25 0.321 0.98813

10˚C

Fresh egg yolk 2.747 39.96 0.344 0.99825

Pasteurized egg yolk 3.037 45.64 0.336 0.99886

Egg yolk granules 4.272 120.38 0.182 0.99280

Fresh hens + fresh quail 50:50 3.133 46.90 0.337 0.99385

E�ect of hens and quail egg yolk (fresh. pasteurized 

and granules) on change of salad mayonnaise color is 

shown in Table 7. By measuring the color of mayonna-

ise samples with a colorimeter L * a * b system it has 

been noticed that the mayonnaise prepared with fresh 

hens egg yolk has the greatest impact on a color chan-

ge. Greater measured value of yellow color (higher va-

lue of the parameter b) was registered. in relation to 

the application of other used yolks. 

By pasteurization of egg yolk (chicken and quail) 

and separating the granules of fresh egg yolk and their 

application to the preparation of mayonnaise results 

by lowering the value of the parameter b (less prono-

unced yellow color mayonnaise). Using the hens egg 

yolks results the higher value of the parameter b (pro-

nounced yellow mayonnaise) compared to the use of 

quail egg yolk. 

Table 6 E�ect of hens and quail egg yolk to change of salad mayonnaise 

color.

Egg yolk
Hens egg yolk Quail egg yolk

L  b L b

fresh 75.58 + 18.21 75.23 + 16.70

pasteurized 75.20 + 18.14 75.44 + 16.10

granules 76.01 + 15.04 75.66 + 13.35

L - Value that evaluates whether something is bright or dark. If the value of L = 100. the result is white. and if L = 
0. the object is black.
b - A value that can also be positive or negative. If positive. the result is a yellow color. and if it is negative. the result 
is blue.
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CONCLUSION

Tested samples salad mayonnaise belong to non-

Newtonian systems. pseudoplastic type.

 Salad mayonnaise prepared with the oil phase con-

sisting of sun�ower oil (linoleic type) and high oleic 

sun�ower oil (50:50) shows higher values of rheological 

parameters in relation to the application of the indivi-

dual types of oil.

Type of carbohydrates a�ects the rheological pro-

perties of the salad mayonnaise measured at 10 °C and 

25 °C. By making salad mayonnaise with lactose higher 

values of apparent viscosity and the consistency coe�ci-

ent were obtained and �ow behavior index decreased in 

comparison to the other tested hydrocarbons. Mayonna-

ise prepared with sucrose has the lowest viscosity and 

consistency. and the largest �ow behavior index.

Type of milk components a�ect the rheological pro-

perties of the salad mayonnaise. measured at tempera-

tures of 10 °C and 25 °C. By making salad mayonnaise 

with whey powder the lowest values of apparent visco-

sity and consistency were obtained. which result higher 

�ow behavior index. Mixture of whole milk powder and 

peas powder in ratio (50:50) results with a mayonnaise 

with higher values of viscosity and lower �ow index.

Hens and quail egg yolk a�ects the rheological pro-

perties of the salad mayonnaise. Salad mayonnaise 

made with freshly prepared granules quail egg yolk (or 

hens) has a higher apparent viscosity and consistency 

coe�cient and lower �ow behavior index compared to 

mayonnaise made with fresh or pasteurized egg yolks. 

Mixture of fresh egg chickens and quail (50:50) results 

in a higher viscosity and consistency of salad mayonna-

ise compared to a single application of fresh hens or 

quail egg yolks.

 By measuring the salad mayonnaise color using the 

L * a * b system. it is observed that the addition of hens 

egg yolk results in a higher value of the parameter b 

which describe the intensity of yellow color. compared 

to the quail egg yolk. The addition of fresh egg yolk is 

achieved higher value of the parameter b (more prono-

unced yellow color mayonnaise) in relation to the appli-

cation of pasteurized egg yolk or egg yolk granules.


