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Introduction

One of the relatively new dairy products is cheese sauce, which can increase the consumption of cheese per
capita and replace unhealthy sauces. Process functionality achieved by adding useful compounds to food in order
to improve properties of foods while maintaining its appearance. Nowadays, due to the importance of some
compounds such as essential fatty acids, antioxidants and fiber, the demand for consuming products containing
these compounds in the diet is increasing. Date kernel extract contains fiber, antioxidants, lignans and essential
fatty acids. Also, date kernels contain micronutrient such as selenium, iron, calcium, phenolic compounds,
sterols, tocopherols, metal ions and essential amino acids. The functional properties of phenolic compounds and
flavonoids in date kernels have also been proven. On the other hand, whey as a by-product in dairy plants has
many nutritional properties and contains many essential and functional amino acids. In addition to the
nutritional properties of whey powder, its technological properties such as creating viscosity are considered
important in sauces formulation. The purpose of this research was to prepare cheese sauce using such
compounds so that while preparing a useful product, it is possible to prevent the wastage of valuable by-
products.

Materials and Methods

In this research, in order to prepare cheese sauce powder, the homogenized mixture was turned into powder
by a spray dryer at 180°C. During the treatment of samples, date kernel extract was formulated at three levels of
zero (control), 5 and 15%. In the treatments, one sample without whey and another sample with 15% of the final
formula was considered. The effect of Date kernel extract and whey on the physicochemical properties of cheese
sauce powder samples were investigated by determining solubility, dry matter, protein, total phenol, pH,
viscosity and antioxidant activity. The organoleptic properties of samples, were also studied in 5-hedonic points.
The results were analyzed in the form of a completely randomized design with 6 treatments and 3 replications.
The software used was SPSS and the comparison of mean was done by Duncan's method at the 5% level. Graphs
were plotted using Excel software.

Results and Discussion
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The results showed that increasing the level of date kernel extract in the formulation of cheese sauce powder
containing whey led to the improvement of the antioxidant power of cheese sauce and its phenolic compounds
due to the presence of compounds such as gallic acid and cysteine amino acids in whey. High levels of date
kernel extract in the presence of whey improved its solubility due to the increase in the amount of protein and
dry matter of the sauce powder. It was also observed in the results obtained from the viscosity measurement that
the presence of whey along with the date kernel extract reduced the viscosity by adjusting the percentage of
carbohydrates. The result obtained in relation to the reduction of protein percentage in the conditions of
simultaneous use of whey and date kernel extract was probably due to the precipitation of whey proteins based
on the interaction with the carbohydrate components of date kernel extract leading to formation of unsolved
products during the drying process. The presence of protein and essential amino acids, carbohydrates and fiber,
mineral salts, vitamins and antioxidants in the final product increased the percentage of dry matter in samples
containing high percentage of extract along with whey. Changes in pH were also not significant in different
treatments. Overall, the results showed that the use of seemingly useless compounds can be significantly
effective on the properties of cheese sauce and improve the properties of cheese sauce and finally produce a
functional product.
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Table 1- Treatment and formulation of cheese sauce samples based on variables

sl T1 (Control) T2 T3 T4 TS T6
Treatments
Loy st ol o)l 0 0 5 5 15 15
Kernel Date extract
s 0 15 0 15 0 15
Cheese Powder
e 15 15 15 15 15 15
Cheddar Cheese
el 18 18 18 18 18 18
Butter
(2o 45uls 5 5 5 5 5 5
Starch and Fillers
it slaSs 4 4 4 4 4 4
Phosphates
25 1 1 1 1 1 1
Sodium Cloride
Sz Sl 0.1 0.1 0.1 0.1 0.1 0.1
Ascorbic Acid
Shss jlre (laorins pab 6 6 6 6 6 6
Edible Flavoring
oS Bl 10 10 10 10 10 10
Stabilizer
<! 40.9 25.9 35.9 20.9 25.9 10.9

Water
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