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Abstract: The purpose of this study was to assess the microbiological and sensory load induced by fast-food energy reduction
as an adjuvant treatment for autism, obesity, and the preparation of low-fat burgers and assess the effect of soybean and oat
flour as fat substitutes. There were three treatments of the burgers consisting of (beef, chicken and sheep) for both oat and
soybean and the ratio of 5,10 and 15% of each one as fundamental material used for manufacturing the model products. The
burger that consists of types of meat with fillers of oats 10% and soy 10% then 5% and 15% respectively improves microbial
load and sensory score. The burger that consists of types of meat with fillers of oats and soy in several concentrations Improves
microbial load and sensory score.
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Introduction
In today's trend, consumers' perceptions of food intake
are mostly focused on keeping good health1. Reduced fat in
the diet, balanced protein sources, and, most crucially, the inclusion of recommended levels of dietary fiber sources in the
daily diet have all grown more popular1. The burger was first
served to the United States through fast-food establishments.
Burgers, sausages, hotdogs, and nuggets, among other meat
items, are widely accepted and consumed in Iraq, particularly
in fast-food outlets.
Recent research has focused chiefly on the development
of new alternatives that, when introduced into meat products,
would allow for the production of low-energy goods with an
enriched content of useful components not found in meat raw
material2. Cereal grains, such as buckwheat and oats, have
been used as alternatives for low-fat meat products2. Cereal grains, such as oats and buckwheat, are high in various
nutrients that are in good proportions for an organism2. Furthermore, it is a primary source of important components with
a wide spectrum of biological activity (for example, polyphenols), whose consumption protects against the development
of civilization diseases3.
In the low-fat meat system, the combination of isolated
soy protein, alginate, and carrageenan can give emulation stability and restrict water development, which is based on stable
complex formation and deformation of meat protein during the
heating process4. The primary goal of separated soy protein is
to enhance thickness, prevent water loss, and stabilize emulsion while lowering production costs.
There was a link between home hamburger preparation
and the risk of contamination. A potential mechanism by which
soy protein induces lowering of blood cholesterol concentrations includes thyroid status, bile acid balance and the estro-

genic effects of genistein and daidzein5.
The objectives of the present experiment were to evaluate
the effects of adding with different proportions of oat or soya
(5,10, and 15%) mixed with (Ground meat) of (cow, chicken and
sheep) in fast-food on quality burgers (sensory evaluation and
microbiological load).

Materials and methods
Comminuted products of the following general composition made up the material: Burgers were made with various
proportions of oat or soya (5,10, and 15%) mixed with minced
meat products (beef, chicken, and sheep) at a rate of 75 g in
the manufacturing of burgers. 20 g fat, 5 g samoon powder (a
type of famous bread in Iraq), 1.5 g sodium chloride, and 0.5 g
spices; the spices are made up of a proportion of (black pepper,
Kebabah, Nutmeg, Cloves and CINNAMON).
In a grinder, meat and delicate fat were minced. The
amounts of oat or soya (5,10, and 15%) were mixed with minced meat products (beef, chicken, and sheep) at a rate of 75 g
and stored for 24 hours under refrigeration (4 ± 1o C).
The Burger Processing Instructions
The ingredients are added to the mixture mixed for another 4 minutes. The temperature of the combination was monitored regularly to ensure that it remained between 10 and
15 degrees Celsius. The flavors and spices are then combined.
This was when the finely powdered soybean or oat was
added to the mixture for samples T 1, T 2, and T3. The mixture
was then beaten for a further 2 minutes. After that, each burger is weighed at 75 grams. After being molded and kept cold
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Table 1. Describe the components of treatment types.
at a temperature of -18°C for 1 to 2 hours, they are packed
separately and kept cold for analysis purposes.
Sensory evaluation
Sensory evaluation: A well-trained group of 9 people with
qualified sensory sensitivity evaluated the sensory quality of
beef products, as specified by (6).
Texture, color, aroma, taste, flavor, and general acceptability were evaluated using a 7-point hedonic scale (7 like
very much and 1 dislike very much). Technical staff members
from the Departments of Meat Science and Technology and
Poultry Science made up the sensory panel. Without any prior
knowledge of the treatments, the panelists evaluated all of the
features in each sample and marked the scales accordingly.
The sensory evaluation sensory laboratory was used to simultaneously conduct the sensory evaluation using all of the panelists. The frozen nuggets were thawed in the refrigerator for
4 hours, then heated in a microwave oven before being served
at room temperature on white porcelain plates in natural light
to the panelists. The samples were assigned three-digit random numbers, and the presentation order was determined by
random permutation. The sensory assessment was completed
in the sensory laboratory. To ensure that each panelist made
an independent decision, all required steps were taken7.
Coliform Counts
After incubation at 37 °C for 24 hours, Using a chromogenic E. coli/Coliform medium, Coliform Counts "TCC" (log CFU
g1) were calculated (Rapid E. coli 2 Agar, Bio-Rad, Marnes La
Coquette, France)8.

Figure 1. Experimental treatments regarding tenderness with
Oats.

Statistical analysis
Three biological replicates were used in each experiment.
One-way ANOVA was used to examine the statistical differences between the treatment group's means (quantitative variables), followed by repeated pairwise comparisons (Tukey's
test, 0.05). SPSS version 20.0 and GraphPad Prism were used
for statistical analyses and graphics. The differences between
the three biological replicates were considered significant at
p<0.05, and the data were reported as mean SD.

Results
Regarding sensory
Concerning tenderness
The results for Oats illustrated there was no statistical
significance at p< 0.01 in all treatments, While the sub (Chicken) of T1 (Oats5%) and the sub (Beef) of T3 (Oats15%) recorded 5.66 for each one Numerically high recorded.
While regarding soya, the results illustrated there was
statistical significance at p< 0.01 between treatments, where
all treatments recorded the highest significance statistically
compared to the sub (Beef) of T1(Soya 5%) and the sub (Chicken) of T1, T3(Soya 5,15%) were recording (5.33), (5.66 and
5.00) respectively, which, in turn, showed a significant increase compared to the sub (Beef) of T3(Soya 15%)was recording
the treatment lowest significance at (p < 0.01) (4.66).

Figure 2. Experimental treatments regarding tenderness
with soya.
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Concerning color
The results for Oats illustrated there was no statistical
significance at p< 0.01 between treatments, While the sub
(Beef) of T2 (Oats10%) recorded 6.83 for each one Numerically high recorded.
While regarding with soya, the results illustrated there
were statistical significance at p< 0.01 between treatments,
where all treatments recorded statistical a highest significant
compare to the sub (Beef) of T3 (Soya 15%) were recording
lowest significant at (p < 0.01) (4.66).
Concerning Flavour
The results for Oats, the results illustrated there was
statistical significance at p< 0.01 between treatments, where all treatments recorded the highest significance statistically compared to the sub (Beef) of T3 (Oats15%) and the sub
(sheep) of T1 of (Oats5%) were recording lowest significant at
(p < 0.01) (5.83), (5.00) as respectively.
The results for soya results illustrated that there was statistical significance at p< 0.01 between treatments, where all
treatments recorded the highest effective compare statistically to the sub (Beef) of T3 (Soya 15%) were recording lowest
significance at (p < 0.01) (4.66).
Concerning General acceptance
The results for Oats results illustrated there were statistical significance at p< 0.01 between treatments, where all
treatments recorded a highest significant compare statistically to the sub (Beef) of T1 (Oats5%) and the sub (Chicken) of

T3 (Oats15%) were recording lowest significant at (p < 0.01)
(5.33), (6.00) as respectively.
The results for soya results illustrated that there was statistical significance at p< 0.01 between treatments, where all
treatments recorded a highest effective compare statistically
to the sub (Beef) of T3 (Soya 15%) were recording lowest significance at (p < 0.01) (5.67).
Concerning juiciness
The results for Oats the results illustrated there was
statistical significance at p< 0.01 between treatments, where
all treatments recorded the highest significance statistically
compared to the sub (Chicken) of T3 (Oats15%) were recording
lowest significance at (p < 0.01) (5.66).
The results for soya results illustrated that there was
statistical significance at p< 0.01 between treatments, where
all treatments recorded the highest significance statistically
compared to the sub (Beef) of T3 (Soya15%) were recording
the lowest significance at (p < 0.01) (4.66).
Regarding with microbiology aspect
Concerning Coliform
The results for Oats the results illustrated there was statistical significance at p< 0.05 between treatments, the sub
(T3) at 15% the sub of beef recorded best significance statistically (1.70) log CFU/g in terms of reduced microbial load compared to other treatments, especially (T3) at 15% the sub of

Figure 3. Experimental treatments regarding color with Oats.

Figure 4. Experimental treatments regarding color with soya.

Figure 5. Experimental treatments regarding Flavour with
Oats.

Figure 6. Experimental treatments regarding Flavour with
Soya.
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Figure 7. Experimental treatments regarding General acceptance with Oats.

Figure 8. Experimental treatments regarding General acceptance with Soya.

Figure 9. Experimental treatments regarding juiciness with
Oats.

Figure 10. Experimental treatments regarding juiciness with
Soya.

chicken that recorded lowest significance (95.6)log CFU/g in
terms of rising microbial load.
The results for soya the results illustrated there was statistical significance at p< 0.05 between treatments, the sub
(T3) at 15% the sub of beef recorded the lowest significance
(1.3) log CFU/g in terms of rising microbial load compared to
other treatments, especially Chicken and Sheep that recorded
high significance (0.00)log CFU/g in terms of reducing microbial load.

Concerning Total Count Bacteria

Concerning Yeast & Mold
The results for Oats the results illustrated there was statistical significance at p< 0.05 between treatments, the sub
(T1, T2) at 5%, 10% the sub of beef recorded lowest significance (1.0) log CFU/g in terms of rise microbial load compared to
other treatment, especially Chicken and Sheep that recorded
high significance (0.00)log CFU/g in terms of reducing microbial load.
The results for soya the results illustrated there was statistical significance at p< 0.05 between treatments, the sub
(T3) at 15% the sub of beef recorded lowest significance (1.3)
log CFU/g in terms of rise microbial load with an offer (T1, T2)
at 5%, 10% recorded (1.0) log CFU/g compared to other treatment, especially Chicken and Sheep that recorded high significance (0.00) log CFU/g in terms of reducing microbial load.

The results for Oats the results illustrated there was statistical significance at p< 0.05 between treatments, the sub
(T3) at 15% the sub of chicken recorded the lowest significance (2.96) log CFU/g in terms of rise microbial load compared
to other treatments, especially the sub (T1) at 5% the sub of
beef that recorded high significance (2.17) log CFU/g in terms
of reducing microbial load.
The results for soya the results illustrated there was statistical significance at p< 0.05 between treatments, the sub
(T3) at 15% the sub of chicken recorded the lowest significance (2.58) log CFU/g in terms of rising microbial load compared
to other treatments, especially the sub (T3) at 15% the sub of
Beef that recorded high significance (1.57)log CFU/g in terms
of reducing microbial load.

Discussion
The findings of this investigation revealed distinct variances between all of the therapies. In general, the burgers
of various types of meat with oats and soy fillers in various
concentrations are finished. Improve the microbial load as well
as the sensory score. It is noted that the tenderness was burgers of the chicken and sheep recorded the best significance,
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Figure 11. Experimental treatments regarding Coliform with
Oats.

Figure 12. Experimental treatments regarding Coliform with
Soya.

Figure 13. Experimental treatments regarding Yeast & Mold
with Oats.

Figure 14. Experimental treatments regarding Yeast & Mold
with Soya.

Figure 15. Experimental treatments regarding Total Count
Bacteria with Oats.

Figure 16. Experimental treatments of Soya.

for the color of chicken burger recorded the best significance,
while the flavor of beef and chicken burgers recorded the best
significance. While we note the recorded significance for both
the general acceptance and juiciness were burgers of the beef
and chicken.
Regarding the microbiology aspect, regarding Yeast &
Mold were burgers chicken and sheep recorded the best significance, regarding Total Count Bacteria where burger of beef
recorded the best significance. The desire to replace synthetic
food antioxidants with natural ones has sparked study into ve-

getable sources and the screening of raw materials for finding
antioxidants9. The benefits of using oat fiber include its superior capacity to retain moisture and prevent meats from drying
out when cooked and its mouthfeel, which mimics fat and the
ability to maintain the meat's natural flavorings5.
Oat fiber, it is believed, offers a comparable mouth feel
too fat and retains the inherent tastes of meat10. Furthermore,
it contributes extra fiber to the product10. The oat fiber also
aided in water retention, producing a more juicy product11. In
fresh meat products, microbial deterioration and oxidation are
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the leading causes of quality loss and the production of potentially harmful secondary chemicals9. The proliferation of
disease germs can potentially compromise the safety of meat
products during the time between production and consumption12. As a result of this study, it is clear that the increment
of the waste of soybean percentage will lower the percentage
of cooking loss, which means that the product that has the
highest percentage of soybean, the T2 sample, Due to the soybean propensity to hold fat and water, it creates more juice
and weight. Generally, the T3 sample gave the lowest hardness level compared to other samples. Based on the proximate
analysis performed, this could be due to a high percentage of
fat, as hardness is mostly affected by the fat content of a sample, with a high fat content making the item soft and juicy13.
The effects of chitosan and/or sulfite addition and the storage
time were determined in fresh (color deterioration, lipid oxidation, pH, total viable counts, Escherichia coli and coliforms,
Salmonella, appearance and odor) and cooked (appearance,
odor, flavor and texture) burgers12. Using chitosan to minimize
the amount of SO2 needed to increase the shelf life of fresh
meat products in retail displays12. The growth of E. coli and
Salmonella in pork burgers was adequately inhibited by a reduction in SO2 from 450 to 150 mg kg1, ensuring their microbial safety; however, this SO2 reduction was less effective in
reducing spoilage bacteria, the usual factor limiting the shelf
life of ground meat kept under refrigeration and aerobiosis12.

Conclusions
There is little research on the quality and durability of
meat products (burgers) added with fiber. The purpose of
this study was to examine the influence of soybean and oat
flour as fat replacers and natural antioxidants on the textural
quality, microbiological, and sensory acceptability of low-fat
meat burgers. Foods with health-promoting features, such as
high-fiber and low-fat meat products, are higher. Consumers
always have the upper hand when it comes to choosing a food
that has been produced using just natural ingredients. Preschoolers, adolescents, and people of all ages should include
soya and oats in their diets to increase their nutrient intake,
particularly protein, calcium, phosphorus, sodium, potassium,
carbohydrate, and iron. These two value-added products are
also suitable for vegetarians and persons suffering from cardiovascular disease, obesity, and protein deficiency.
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