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ARTICLE INFO ABSTRACT
Quinoa, a nutritionally valuable pseudocereal, is rich in protein,
Article History: carbohydrates, minerals, unsaturated fatty acids, vitamins, and fiber.
Considering the high nutritional value of quinoa flour, this study
Received:2024/6/20 aimed to produce Ferni (which is Porridge in English), a popular
Accepted:2024/9/12 Iranian dairy dessert, using quinoa flour. For this purpose, quinoa

flour (0, 20, 40, and 60%) was added to a mixture of cow's milk and
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buffalo milk (0, 50, and 100%) and sugar. The mixture was heated
Keywords: until the desired consistency was reached and then cooled in small
containers and stored in the refrigerator for 14 days. Physicochemical
and sensory tests were performed on the samples during storage. The

Dairy dessert, results were analyzed using SPSS software and Duncan's test for
mean comparison at a 95% confidence level. The results showed that
Ferni, buffalo milk, with the replacement of rice flour with quinoa flour, the dry matter,
ash, fat, acidity, water holding capacity, redness intensity (a*),
quinoa flour, firmness, adhesiveness, and texture acceptance of the dessert samples
increased. On the other hand, the values of pH, yellowness intensity
sensory evaluation (b*), and odor and flavor acceptance of the dessert samples decreased.

But, with increasing percentage of replacement of rice flour with
quinoa flour, the values of lightness intensity (L*), color acceptance,

taste acceptance, and overall acceptance decreased. On the other hand,
the values of pH, water holding capacity, firmness, lightness intensity
10.22034/FSCT.21.157.205.  (*), appearance color, odor and flavor, texture, and overall
acceptance decreased. In conclusion, the results of this study suggest
that up to 40% of rice flour can be replaced with quinoa flour to enrich
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1- Introduction

Milk-based products play an important role in
maintaining the human daily diet because they
are the main source of calcium, vitamin D,
phosphorus, potassium, manganese, riboflavin
and nisin [1]. Dairy desserts can be mentioned
among dairy products. Dairy-based desserts can
be consumed with a meal or alone at any time
during the day [2]. Due to its favorable
nutritional and sensory characteristics, dairy
desserts are widely consumed by many groups
of consumers, especially children and the
elderly, almost daily [3]. Dairy dessert is a
dessert containing at least 50% of fresh cow's
milk or reconstituted and recombined milk,
which is prepared with the use of permitted
additives such as flavorings, sweeteners,
thickeners and stabilizers, after undergoing a
thermal process including pasteurization, long-
life pasteurization, and sterilization. . For
example, porridge is a kind of milky dessert with
a soft and uniform texture, which is made from
milk and rice flour and can be used to improve
its taste with permitted flavorings and
sweeteners [4]. The most important feature of
dairy desserts is high energy and a pleasant
feeling that is created in the consumer due to the
type of ingredients in it [5]. Food enrichment is
one of the important tasks of food industry
researchers. One of these sources for enriching
dairy desserts is the use of semi-cereal flour such
as quinoa, amaranth and buckwheat, which are
rich in protein, minerals, vitamins, etc. Quinoa
contains large amounts of protein, all essential
amino acids, unsaturated fatty acids and a low
glycemic index (Gl), which is why 2013 was
declared by the Food and Agriculture
Organization of the United Nations (FAQ) as the
International Year of Quinoa. Its potential
importance is recognized [6]. Quinoa has a high
biological value (73%), which is similar to beef
(74%) and more than the biological value of
white rice (56%), wheat (49%), and corn (36%)
[7]. Including quinoa in the diet can be a good
way to consume proteins with high biological
value as well as all essential amino acids [6].
Aminifar et al. (2016) used uncoated barley malt
in a research to enrich dairy dessert. According
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to the results, they found that desserts with a
high amount of malt have more starch, protein,
ash and fat, and in terms of sensory
characteristics, they had the highest
acceptability among sensory evaluators [8].
Zabihi and Karajian (2021), used millet flour as
a substitute for rice flour with the aim of
improving its nutritional value and quality
characteristics. Based on the results, they found
that the desserts containing millet flour had less
moisture and sugar but more ash and fat.
According to sensory evaluation, desserts
containing low and medium amounts of millet
flour were more acceptable [9]. Codina et al.
(2016), showed that in yogurt samples
containing cow's milk that had quinoa flour, a
very significant decrease in pH was observed
compared to the control sample during the
fermentation time. Also, the microscopic images
of the investigated yogurt samples showed that a
stable gel network with sufficient water
resistance is created on the upper surface of
quinoa flour [10]. EL- Shafei and Seker (2020)
investigated the effect of adding quinoa extract
to goat milk and its effect on milk fermentation.
The addition of this extract decreased the
fermentation time and increased the viability of
lactic acid bacteria, which is due to faster
changes in pH and titratable acidity in milk
samples containing quinoa extract compared to
the control sample [11]. Wang et al. (2023)
investigated the effect of a beverage obtained
from quinoa protein hydrolysis (QPH) on the
physicochemical and sensory characteristics of
coffee. According to the results of the sensory
evaluation, they found that the unpleasant
sensory characteristics such as bitterness and
strong bitterness of the coffee drink were greatly
reduced by the addition of quinoa drink, and its
mouthfeel and sweetness increased and
significantly delayed the oxidation [12].
Additionally, quinoa is a great gluten-free
alternative available for celiac patients.
Including quinoa in the diet can be a good way
to consume proteins with high biological value
as well as essential amino acids. Quinoa also
contains unsaturated fatty acids, fiber and
complex carbohydrates and other beneficial
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compounds and can help control type 2 diabetes
and lose weight. The purpose of this research is
to evaluate the potential of using quinoa flour in
the formulation of dairy desserts based on rice
flour and to produce a product with unique
functional properties.

2- Materials and Methods

2-1- Materials used in the preparation of
dairy dessert

This research was carried out in 2021 in the
technology laboratory of the Faculty of Animal
Science and Food Technology, Agricultural
Sciences and Natural Resources University of
Khuzestan. In order to perform the tests, the
white variety of quinoa, rice flour and sugar
were obtained from the local market of Ahvaz,
and cow milk and buffalo milk were obtained
from the animal husbandry station of
Agricultural Sciences and Natural Resources
University of Khuzestan.

2-2- Production of
containing quinoa flour

dairy dessert

To prepare the treatments, buffalo milk was
substituted for cow's milk at levels of 0, 50 and
100% and quinoa flour was substituted for rice
flour at levels of 0, 20, 40 and 60%. For this
purpose, milk formulation (88.88%), flour
(4.44%), and sugar (6.68%) were used. To
prepare the porridge, first the milk was
pasteurized and cooled, and after standardizing
its fat, a mixture of rice flour, quinoa flour, and
sugar was added to the milk and stirred. Then it
was placed on the heat and stirred for 10 to 15
minutes until the porridge reaches the desired
consistency. After cooling, the porridge was
poured into a disposable plastic container,
closed and stored in a refrigerator at 4°C.

2-3-Evaluation  of
properties of dessert

physicochemical

The amount of dry matter of dairy desserts
produced was measured according to the
Iranian National Standard Method No. 695. Ash
content was measured according to AOAC
standard method. Gerber's method was used to
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measure fat. Measurement of pH (Metrohm,
M826) and acidity was performed according to
Iranian National Standard Method No. 2852
[13, 14]. To evaluate the water holding capacity
(WHC) of the samples, 10 grams of the dessert
sample was centrifuged inside the Falcon for 20
minutes at 7°C and 5000 rpm. After
centrifugation, the separated water was
separated and weighed, and the amount of
syneresis of the dessert samples was calculated
as a percentage [15]. The texture properties of
samples were determined utilizing a Texture
Analyzer TA-XT2i (Stable Micro Systems,
Surrey, UK). Before measuring the texture, the
samples were placed in the environment for 30
minutes so that the temperature of all the
samples is the same when evaluating the texture
[16]. The color index of the samples was
quantified with a Minolta Colorimeter CR-400
(Konica Minolta, Inc., Osaka, Japan) with
illuminant Des and a viewing angle of 10 based
on L*, a*, and b* color system. The color
indices were measured in three replicates from
three different points of the samples.

2-4- Evaluation of physicochemical
properties of rice flour and quinoa flour

Determination of chemical compounds was
done according to the standard of the American
Chemical Society (AACC, 2003). Moisture
percentage was evaluated using an oven
(Electro-Helios 2285), fat percentage using the
Soxhlet method, protein content using the
Kjeldahl method, and ash percentage using an
electric furance.

2-5-Evaluation of sensory properties of
dessert

The sensory characteristics (taste, texture,
appearance color, smell, appearance and overall
acceptance) of the produced porridge samples
were evaluated in the framework of a 9-point
hedonic test by 10 female students of the
Agricultural Sciences and Natural Resources
University of Khuzestan, and scoring was based
on a scale of 1 to 9 (one the lowest and 9 the
highest scores) was done [17].
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2-6- Statistical analysis

All tests were performed in three replicates. The
results obtained were analyzed by SPSS
software version 18 (SPSS Inc., Chicago, IL,
USA) and the results were expressed as mean +
standard deviation. Means were compared with
Duncan's test at 95% confidence level. The
graphs were drawn by Microsoft Excel
software.

3-Results and Discussion

3-1- Physicochemical characteristics of
guinoa flour and rice flour

Based on the results, the amount of moisture,
ash, fat, and protein in rice flour was 7.75%, ash
0.6%, fat 9.9% and protein 8.93%, respectively.
In contrast, the values of moisture, ash, fat, and
protein for quinoa flour were evaluated as
8.5%, 2.6%, 15.88% and 14.18%, respectively.
The obtained values were close to the results of
similar studies. [18-19] and the slight difference
in some results was probably due to the
difference in the different varieties used.

=N W D
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3-2- The amount of dry matter of dairy
dessert

The results of the substitution effect of quinoa
flour on the dry matter of dairy dessert are
presented in Figure 1. By increasing the
percentage of replacing rice flour with guinoa
flour, the amount of dry matter in the dessert
increased significantly (p<0.001). The lowest
amount of dry matter corresponds to the 0%
replacement level, which is not significantly
different from the 20% level of quinoa flour
(p>0.001). In the research of Sekhavizadeh et
al. (2023), desserts containing quinoa protein
isolate showed higher dry matter content
compared to control desserts. Desserts enriched
with 5% quinoa protein isolate had the highest
amount of protein and dry matter among the
samples (0, 1, 3 and 5%) [20]. As expected,
more protein in quinoa flour compared to rice
flour based on the results of the chemical test of
this research has led to an increase in dry matter
with an increase in the percentage of replacing
rice flour with quinoa flour.

i

Dry matter (%)

o
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40% 60%

Quinoa Flour (%)

Fig. 1. Effect of quinoa flour substitution level on the dry matter content of dairy dessert

3-3-Ash amount of dairy dessert

Figure 2 shows the results of replacing quinoa
flour with dairy dessert ash. By increasing the
percentage of replacing rice flour with quinoa
flour, the amount of ash increased significantly
(p<0.001), which could be the reason for the
higher ash values of quinoa flour (2.60 + 0.10
%) compared to rice flour (0.60 £ 0.04 %). The
results of the research of Javaheripour et al.
(2022) showed that with the increase in the
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amount of quinoa flour and sprouted wheat
flour, the amount of ash in sponge cake samples
increased significantly (p<0.05), so that the
highest amount of ash in the sample containing
sponge cake 15% quinoa flour + 15% sprouted
wheat flour and its lowest level was observed in
the sponge cake without quinoa flour and
sprouted wheat flour [21]
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Fig. 2. Effect of quinoa flour substitution level on dairy dessert ash

Patricia et al. (2018) used whole and
sprouted quinoa flour (0 to 30%) in the
formulation of gluten-free muffins based on
rice flour. Their results showed that the
presence of quinoa flours (both types) in the
formulation of gluten-free muffins with a
10% increase in minerals led to an increase
in the ash of the production samples [22].
Poursalehi et al. (2013) also stated that
buckwheat, amaranth and quinoa are
pseudo-cereals, although they are not from
the wheat family, but they are very similar
to cereals. These plant seeds are very rich in
mineral substances, and by adding them to
food formulations, the amount of ash
increases significantly [23].

3-4-pH and acidity of dairy dessert

The results of the effect of quinoa flour
replacement levels on pH and acidity of
dairy dessert are shown in Table 1. By
increasing the percentage of quinoa flour
replacement, the pH value of the samples
decreased significantly and the acidity value

increased (p<0.001). The lower pH of the
dessert prepared from higher percentages of
quinoa flour is due to the lower pH of quinoa
flour (6.31) compared to the pH of rice flour
(6.61). In the research of Sekhavizadeh et al.
(2023), increasing the level of quinoa
protein isolate in the dessert caused a
decrease in pH and an increase in acidity
[20]. The reason for the decrease in pH with
the increase in the percentage of quinoa
flour replacement is the pH of quinoa flour,
which is lower than the pH of rice flour. The
reason for the increased acidity of desserts
containing quinoa flour compared to
desserts containing rice flour is the high
acidity of quinoa flour. Mohammad et al.
(2020) reported that the addition of different
levels of quinoa flour led to an increase in
pH in low-fat processed camel milk cheese
[24]. By increasing the amount of quinoa
sprout paste, the pH level in Krish cheese
increased [25]. These results were similar to
the results of this research.

Table. 1. Effect of quinoa flour substitution level on the pH and acidity of dairy dessert

[ DOI: 10.22034/FSCT.21.157.205]

PH Acidity Amount of flour (%)
6.52 £0.1534 725.11 £3.528 0
6.51 +£0.154AB 26.94 £3.624 20
6.49 +£0.138 27.55+£2.83~ 40
6.46 +0.16¢ 27.61 £2.78% 60
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3-5- Fat content of dairy dessert

The results of the effect of replacing quinoa
flour on dairy dessert fat are presented in
Table 2. By increasing the percentage of
replacing rice flour with quinoa flour, the
amount of fat has increased significantly. In
this study, the total fat content of quinoa
flour was 15.88%. According to studies,
approximately 70-89.4 percent of this
amount is unsaturated fat [6]. Unsaturated
fatty acids have beneficial effects in the
treatment of cardiovascular diseases and
improve the sensitivity of patients to insulin
in diabetic patients [26]. In contrast, the fat
percentage of rice flour used in this dairy
dessert was determined to be 9.9. The reason
for the significant increase in fat with the
increase in the percentage of replacing rice
flour with quinoa flour is the higher fat
content of quinoa flour compared to the fat

of rice flour. The reason for the significant
increase in fat with the increase in the
percentage of replacing rice flour with
quinoa flour is the higher fat content of
quinoa flour compared to the fat of rice
flour. Ranjbary Vasegh et al. (2022)
reported that the control sample had the
lowest amount of fat, and with the increase
in the percentage of quinoa, the amount of
fat in the yogurt samples increased [27]. It
was also reported that the amount of fat in
pasta prepared with fermented quinoa flour
is significantly higher than pasta containing
wheat flour, which is due to the presence of
unsaturated fatty acids and phospholipids
[28].

Table. 2. Effect of quinoa flour substitution level on the fat content of dairy dessert

Fat (%)

Amount of flour (%)

3.23 +£0.003¢
3.25+0.003¢
3.3 +0.0038

3.35+0.0034

0

20

40

60

3-6-Water holding capacity (WHC) of
dairy dessert

Figure 3 shows the results of replacing
guinoa flour on the water holding capacity
(WHC) of dairy dessert. The amount of
WHC increased significantly by increasing
the percentage of replacing rice flour with
quinoa flour (p<0.001). Sekhavizadeh et al.
(2023) observed that desserts enriched with
the highest amount of quinoa protein isolate
(5%) had the highest WHC [20]. On the
other hand, control desserts showed the
lowest consistency, which caused a decrease
in WHC compared to other desserts
(p<0.05). The addition of protein causes the
creation of finer networks, denser
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crosslinks, smaller pores, and increased
WHC [29]. The higher protein content of
quinoa flour compared to rice flour has
increased the WHC by increasing the
percentage of replacing rice flour with
quinoa flour.
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Fig. 3. Effect of quinoa flour substitution level on water holding capacity of dairy dessert

3-7- Evaluation of color characteristics of
dairy dessert

The results of the effect of flour on the color
indices L*, a*, and b* of dairy dessert are
presented in Table 4. As can be seen, with
the increase in the replacement percentage
of quinoa flour, the value of color index L*,
a*, and b* of the samples has decreased,
increased and decreased significantly
(p<0.001), respectively. Sarlak et al. (2023)
reported that the presence of colored
compounds in Sargassum angustifolium
algae has reduced the brightness (L*) and
transparency of milk dessert samples [30].
Barakawa et al. (2006) reported that the
yellow, red or black color of quinoa seeds is
due to the presence of betalin pigment in it.
Also, the total carotenoid content of white,
red, and black quinoa seeds is 11.87, 14.97,
and 17.61 pg/g, respectively [1, 31]. It
seems that the presence of carotenoid and
betalin pigments in quinoa flour has caused
the lightness of dairy dessert samples to
decrease. Moazeni et al. (2018) in the study

of enrichment of Barbari dough with whole
quinoa flour reported that the amount of
color indices L* and b* in breads containing
whole quinoa flour decreased compared to
the control bread, but the amount of a*
increased significantly. The presence of
betalanin pigment and reducing sugar such
as glucose and amino acids such as lysine in
the composition of quinoa flour causes the
Maillard reaction to occur more during the
baking process compared to breads
containing wheat flour, which increases the
intensity of the redness of the bread crust
[32]. It seems that the presence of pigments
in quinoa flour has increased the redness of
dairy dessert samples. Ebrahimzadeh et al.
(2015) reported that with increasing
percentage of quinoa in bread, L* and b*
index decreases and a* index increases. The
reason for the dark color of the dessert is the
difference in the color of the used flours due
to the presence of betalin pigment,
carotenoids and amino acids such as lysine
in quinoa flour [33].

Table 3. Effect of quinoa flour substitution level on color index of dairy dessert

Color index L* Color index a* Color index b* Amount of flour (%)
71.84+3.924 -5.77+1.26P 9.48+1.78P 0
67.79+4.778 -5.34+1.24¢ 9.06+1.76¢ 20
64.65+:4.79¢ -4.74+1.238 8.32+1.78 40
62.68+3.98P -4.6+1.214 7.8+41.634 60
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3-8- Evaluation of textural characteristics
of dairy dessert

3-8-1- Firmness

The results of the effect of flour on the
firmness of dairy dessert can be seen in
Table 4. By replacing quinoa flour, the
firmness of the dessert texture increased
significantly. No significant difference was
observed between 0% and 20% levels of
quinoa flour. Demir and Clearinge (2017)
reported that the use of quinoa flour
increased the hardness of cookies [34]. The
increase in protein content due to the large
number of proteins participating in the
protein network leads to an increase in WHC

and hardness [20]. In addition, the firmness
may be due to the absorption of more
moisture by quinoa flour due to its high
WHC [35]. In another research, the reason
for the hardening of the texture of compact
food bars based on quinoa flour has been
attributed to enzymatic reactions, changes in
the moisture content of the samples, or
reactions in food polymers that cause cross-
linking and hardening of the texture [36].

Table 4. Effect of quinoa flour substitution level on firmness of dairy dessert

Firmness(g) Amount of flour (%)
0.0109+0.0037€ 0
0.011+0.0025¢ 20
0.014+0.00578 40
0.0168+0.00474 60

3-8-2- Adhesiveness

The results of the effect of replacing quinoa
flour on dairy dessert adhesiveness are
presented in Table 5. By increasing the
substitution of quinoa  flour, the
adhesiveness of the dessert texture increased
significantly. Sekhavizadeh et al. (2023),
reported that the addition of quinoa protein
isolate to low-fat milk dessert increased
adhesiveness [20]. In the present study, the

chemical composition of both flours showed
that the amount of protein of quinoa flour
(14.18 + 0.50%) is higher than the protein of
rice flour (8.93 + 0.30%), and since the
amount of protein is greater than the amount
adhesiveness is effective, the reason for
adhesiveness is more with increasing the
percentage of replacing rice flour with
quinoa flour, the higher amount of quinoa
flour protein.

Table 5. Effect of quinoa flour substitution level on the adhesiveness of dairy dessert

adhesiveness (mJ)

Amount of flour (%)

-0.0032+0.0008B
-0.0028+0.0006*

-0.0026+0.00124
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0

20

40
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-0.0025+0.00074

60

3-9- Evaluation of sensory characteristics
of dairy dessert

3-9-1- Appearance color

The results of the effect of replacing quinoa
flour on the color of the dairy dessert are
shown in Figure 5. By increasing the
percentage of quinoa flour substitution, the
color score of the samples decreased
significantly (p<0.05). Ranjbar Vasegh et al.
(2022) reported that, according to panelists,

with the increase in the amount of quinoa
seeds, the color acceptance rate of yogurt
samples decreased [27]. The reason for the
darker samples with a higher percentage of
quinoa flour is the presence of reducing
sugars such as glucose and amino acids such
as lysine in quinoa flour, which during the
cooking process causes a non-enzymatic
browning reaction and darkens the color. On
the other hand, the presence of betalanin
pigment in quinoa flour causes the color of
the product to darken [36].

12
B
10 A C
T T T D
8 3 T 5 -
% 6
(@]
4
2
0
0% 20% 40% 60%

Quinoa flour(%)

Fig. 5. Effect of quinoa flour substitution level on the appearance color of dairy dessert

3-9-2-Odor

The results of the substitution effect of
quinoa flour on the odor and aroma of dairy
dessert are presented in Figure 6. By
increasing the percentage of quinoa flour
substitution, the odor score in the samples
decreased significantly (p<0.05).
Sekhavizadeh et al. (2023) showed that
among the samples, with the increase in the
amount of quinoa protein isolate, the odor
score in the dessert samples decreased [20].
Thermal processing was also effective on
the odor and taste of the samples, and
increasing the substitution of quinoa flour
instead of rice flour led to a decrease in the
sensory acceptance of the product in terms
of odor and taste. Karimi Abdolmaleki et al.
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(2017) also stated that the application of heat
caused an increase in the aromatic
compounds created during the Maillard
reaction in the cake produced based on
chickpea flour [37]. Moazeni Esfanjani
(2017) in the research he conducted on the
production of gluten-free bread based on
rice flour and quinoa, also pointed out the
reduction of the odor score as a result of the
increase of quinoa flour in the formula [38].
The reason for this can be attributed to the
special flavor of quinoa.
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Fig. 6. Effect of quinoa flour substitution level on the odor of dairy dessert

3-9-3- Taste

The results of the effect of replacing quinoa
flour on the taste of dairy dessert are
presented in Table 6. By increasing the
percentage of quinoa flour substitution, the
taste score of the samples decreased

significantly (p<0.05). Sakhavizadeh et al.
(2023) reported that among the dessert
samples, the taste score decreased with the
increase in the amount of quinoa protein
isolate [20]. Quinoa seeds have an earthy-
like flavor that gives a special characteristic
to cooked products that may be considered
as an acquired taste [39].

Table 6. Effect of quinoa flour substitution level on the taste of dairy dessert

Taste

Amount of flour (%)

8.75+0.74
8.57+0.64
8.55+0.48

8.35+0.5¢

0 bubbles due to the
decrease in the amount of

20 .
gluten and the decrease in

40 the formation of

60

3-9-4-Texture

The results of the effect of different levels of
quinoa flour on the texture of the dairy
dessert are presented in Figure 7. By
increasing the percentage of quinoa flour
replacement, the texture score of the
samples increased significantly (p<0.05).
Ranjbar Vasegh et al. (1401) reported that
texture acceptance rate increased with the
increase of quinoa percentage. The increase
in protein content leads to an increase in
firmness and cohesive texture [27]. The
increase in firmness due to the addition of
guinoa flour can be due to the decrease in
specific volume and the trapping of air
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three-dimensional structure in the cake with
the decrease in the amount of gluten [40].
An increase in the firmness of the texture in
baked products due to the addition of quinoa
flour has been reported in several studies
[41-43].
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Fig. 7. Effect of quinoa flour substitution level on dairy dessert texture

3-9-5- Overall acceptability

The results of the substitution effect of
quinoa flour on the overall acceptance of
dairy dessert are presented in Table 7. With
the increase in the percentage of quinoa
flour substitution, the overall acceptance
score of the samples decreased significantly
(p<0.05). In the research of Sekhavizadeh et
al. (2023), overall acceptance decreased
among dessert samples with an increase in
the amount of quinoa protein isolate.

However, no significant difference was
observed between control and 1% quinoa
protein isolate samples in total acceptance
score [20]. Alencar et al. (2017) reported
that the distinct taste and odor of quinoa has
a negative effect on the sensory properties of
breads. Therefore, the lower acceptance
scores may be due to a decrease in the
panelists' familiarity with the taste of quinoa
because they stated that they consumed
quinoa mainly in the form of cooked seeds
[44].

Table 7. Effect of quinoa flour substitution level on the overall acceptance of dairy dessert

Overall acceptance

Amount of flour (%)

8.66+0.54
8.65+0.54
8.37+0.48

7.98+0.4¢

0

20

40

60

4- Conclusion

The obtained results showed that quinoa
flour is a pseudo-cereal with a special
nutritional value that can be used to produce
useful food products. In general, increasing
the percentage of replacing cow's milk with
buffalo's milk did not have an adverse effect
on dairy dessert samples. The replacement
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level of 60% of quinoa flour is not
recommended due to the adverse effect on
pH, color and overall acceptance, and the
replacement levels of 20 and 40% of quinoa
flour are introduced as appropriate levels in
dairy desserts.
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