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ABSTRACT
The study aimed to identify the relationship between the partial
Burgers, mung beans replacement of mung and Jerusalem art!choke powder in burgers made
Jerusalem artichoke, cold from chicken meat and 4,8,12 day of refrigerated storage and the effect of
storage. this on the total number of bacteria, coliforms, molds, and yeasts. Three
different replacement ratios with the control treatment were proposed for a
total of six treatments. In this study, two levels of replacement occurred
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Available online: 30/09/2024  sensory evaluation and microbiological characteristics of the final product
and consumer acceptance. Replacing mung beans with Jerusalem artichoke
powder significantly enhanced the microbiological properties of burgers
during refrigerated storage compared to control. The replacement Led to

© 2024.This is an open access article decreased the total number of bacteria and coliform activity, as well as a

under the CC Dby licenses decrease in molds and yeasts number. The control group showed an
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increase in total bacteria, coliforms, and yeasts. The substitution ratios

enhanced the sensory evaluation of the product, and this leading to
B increased customer acceptance of the burger with mung beans and
Jerusalem artichoke powder compared to the control. The results indicated

that the replacement negatively affected the total count of bacteria as well

as coliform and also contributed to a decrease molds and yeasts growth. In

contrast, the control showed an increase in total bacteria, coliforms, and

yeasts. The substitution ratios enhanced the sensory properties of final

product, resulting in increased customer acceptance of burgers with mung

beans and Jerusalem artichoke powder compared to the control. The results

indicated that the burger containing mung powder 10% was superior in

terms of microbial characteristics, and general acceptance of the final

product over the burger containing Jerusalem artichoke powder, while both

were superior in terms of microbial quality and general acceptance of the
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INTRODUCTION

Burgers are among the most widely consumed rapid cuisines on an international scale.
On a daily basis, particularly among young people, adolescents, and workers, hamburger
sandwiches are consumed after or during the late hours of a lengthy workday. This is because
such sandwiches are simple to prepare. It is readily available at retail locations dispersed
throughout urban areas (Al-Azzami and Mohammed, 2023 &; Fauzi et al., 2021). Manufacturers
are accustomed to producing burgers using either beef, sheep, or pig meat, or a mixture of these
types of meat. Sometimes, poultry meat can be relied upon in manufacturing according to
combinations that vary according to the food, cultural, and religious customs of the society. The
use of poultry meat in manufacturing has spread recently. Burgers are due to the high production
rates of this meat, in addition to its cheap price and ease of obtaining it, as well as the ease of
creating the mixture compared to beef and pork (Abdalla et al., 2023). To increase the
acceptability of the product, manufacturers may sometimes add various types of food additives to
the combinations when making burgers, such as fats and grease to add softness to the final
product (Elkhateeb et al., 2024), and salt, spices, and garlic may be added to give their products a
special flavor, which is considered one of the manufacturing secrets of each brand (Abdelgader
et al., 2023 &; Bassani et al., 2020). Sometimes, filler materials may be added to these mixtures
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to make them cheaper and healthier. For example, bean or chickpea flour is added to the mixture.
These materials are considered sources of protein of plant origin (Sozua et al., 2023&; De Souza
et al., 2012). However, these materials must be added in limited proportions to the burger
mixture, with emphasis. However, it does not affect the sensory and storage characteristics of the
product in general, as these characteristics will always suffer from decline during periods of
refrigerated or frozen storage (Olivra et al.,, 2013 &; Zheng and Wang,2012). Also,
manufacturers are always looking for new technologies or approved food additives to be added
to their blends to increase their ability to store the final product and preserve its sensory and
microbial characteristics from deterioration during the storage period, which may sometimes
extend to weeks or months. Mung beans are a rich source of protein and have antioxidant and
antimicrobial capabilities. Accordingly, they have been used as a high-quality food in many
countries around the world, such as India, the Arab region, and African countries. In addition,
mung beans are considered a good source of vitamins, salts, and minerals (AL- Azzami et al.,
2021). Also, the tubers of the Jerusalem artichoke (Helianthus tuberous), with its prebiotic
content such as inulin, are considered a rich source of probiotics in the human digestive system
(Wijaya et al., 2015). Therefore, they have been used as additives in many modern foods with
therapeutic properties that contribute to supporting and stimulating the consumer’s intestinal
flora. (Amponsah and Boye, 2014 &; Abdulwahid et al., 2022). In addition to its previously
recorded role in supporting types of microorganisms that have the ability to inhibit pathogenic
microbes and those that cause spoilage of manufactured foodstuffs during the storage period
(Owaid et al., 2018 &; Shaman and Mohammedm,2023). Hence, this study came to determine
the importance of partial replacement of mung flour and ground apple flour in burger formula
made from chicken meat on the sensory characteristics, prolonging the storage period, and
microbial characteristics during the refrigerated storage period.

MATERIALS AND METHODS
Obtain Jerusalem artichoke and mung bean flour:

Samples of mung beans and mature Jerusalem artichoke tubers were collected from local
markets between November 1 and December 1, 2022, and washed well with water to thoroughly
clean and remove dust. Samples were dried, thoroughly ground and placed in glass jars until use.
Breast meat from healthy chickens Broiler (Ross 308 , by age42 day) from the same origin, fed
the same feed, and not treated with antibiotics or sulfa compounds was minced one week before
slaughter using an electric meat grinder equipped with an 8 mm diameter disc. The minced
chicken meat was then mixed with the rest of the burger ingredients, such as fat, salt, and spices,
in the quantities specified in accordance with the standard specifications issued by the Central
Agency for Standardization and Quality Control ( Zaki, 2022). The coefficients were then
divided as follows:

1- The control did not include any additions.

2- In the second and third treatments, mung powder was added in proportions of 5 and
10/100 wiw.

3- In the fourth and fifth treatments, Jerusalem Artichoke powder was added in proportions
of 5 and 10/100 w/w.

4- The sixth treatment, a mixture of mung powder and adsorbent, 5 and 5 % wi/w,
respectively, was added.

The burgers were made with a weight of 100 grams and a diameter of 12 cm, then they were
packaged and stored in the refrigerator for 4, 8 and 12 days.

Antimicrobial activity:

336



Al-Azzami etal., Tikrit Journal for Agricultural Sciences (2024) 24 (3): 334-342

Using the Pour-Plate Method protocol outlined by A.O.A.C., the total count of psychrophilic
bacteria, yeasts, molds, and coliforms has been ascertained (Yaseen et al., 2020). Using cultures
on Nutrient Agar, the total count and psychrophilic bacteria were determined after 24 hours at
37°C and 7 days at 7°C, respectively. Coliform counts were determined using Mac-Conkey Agar
cultures and a 24-hour incubation period at 37°C (A.O.A.C.,2005). On Potato Dextrose Agar,
molds and yeasts were cultivated and incubated for five days at 22°C (A.P.H.A.,1992).
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Sensory evaluation:

Sensory testing of the produced burgers was performed after preparation and cooking on
a hot plate while stirring until fully fried. This includes ensuring the internal meat temperature of
the food reaches 70 degrees Celsius and using a thermometer to measure the internal temperature
of the food. Then, ten skilled evaluators used the appropriate forms to conduct the evaluations.
(YYaseen et al., 2020).

RESULTS AND DISCUSSIONS

Table (1) displays the impact of substituting mung seeds and Jerusalem artichoke powder on the
overall microbe count in chicken meat burger during refrigerated storage. There were no
significant differences in the total number of microbes at the start of manufacturing between all
treatments and the control. However, a notable decrease in the total number of microbes during
cold storage was observed in all treatments compared to the control. T3 had the lowest overall
microbe count among other trades. The data indicates that mung bean powder effectively
inhibited microbial growth compared to other treatments. The slow increase in the total number
of microbes in burgers containing mung beans and Jerusalem artichoke powder may be due to
the active compounds these plants contain that work to reduce the total number of bacteria
(Jiang, 2024 &; Yaseen et al.,2020) ,as well as preventing the access of microorganisms into the
samples by obstructing their penetration into the meat and not providing conditions. Suitable for
the growth and activity of bacteria, thus reducing the total numbers, and from the results, we find
that the best significant decrease was recorded in the T3 (adding 10g/100g of meat). This may be
due to mung bean, which is one of the plants with effective antimicrobial activity, in addition to
being a rich source of compounds that show effectiveness in restricting the growth of microbes,
such as flavonoids, tannins, and phenolic compounds that possess antimicrobial properties
(Meilgaard et al., 1999). Numerous studies have shown that flavonoids, tannins, and
polyphenols, which are found in large amounts in mung seeds, can kill bacteria and fungi by
blocking enzymes that break down bacteria and mold (Sehrawa et al., 2020).

Table (1) The effect of partial replacement of mung bean and Jerusalem artichoke powder on the
total number of microbes in chicken meat burgers

Treatments storage period
0 day 4 day 8 day 12 day
T1 3.645 5.499a 6.636a 8.030a
T2 3.665 4.775d 5.550c 6.746¢
T3 3.629 4.517e 5.385d 6.509d
T4 3.646 4.897c 5.642b 6.844bc
T5 3.660 4.959b 5.638b 6.890b
T6 3.671 4.854c 5.555¢ 6.854b
prob N.S.” <.0001 <.0001 <.0001
Total mean 3.652 4.917 5.734 6.979
sem 0.009 0.072 0.100 0.118
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Table (2) displays the impact of substituting mung bean and Jerusalem artichoke powder
on coliform in burger chicken meat during refrigerated storage. There are no substantial
disparities in production time between the treatments in comparison to the control (T1). The
number of bacteria decreased significantly over time in treatments that involved partially
replacing mung and Jerusalem artichoke powder. The results show that T3 (adding mung bean
powder at a concentration of 10 g/100 g) had the most significant reduction in bacteria compared
to the other treatments. This suggests that adding mung bean flour may help preserve refrigerated
chicken burgers by reducing coliform bacteria counts. Mung beans are considered a rich source
of protein, fiber and active ingredients, all of this will make the environment unsuitable for
growth of bacteria, and this in turn will help regulate the bacterial balance in the digestive
system. (Mirzan et al., 2024). Based on these results, consuming mung bean may have a positive
effect on colon health by reducing the growth of harmful colon bacteria and improving the
balance of bacteria in the digestive system. (Jalal and Aziz,2023).

Table (2): The effect of partial replacement of mung bean and Jerusalem artichoke powder on the
coliform number of chicken meat burgers

Treatments storage period

0 day 4 day 8 day 12 day
T1 2.430 4.495 5.370 6.966

a a a
T2 2.419 3.866 4.745 5.864

b c c
T3 2.417 3.488 4.434 5.551

c d d
T4 2.408 3.898 4.836 5.933

b be be
T5 2.423 3.940 4911 5.966

b b b
T6 2.413 3.895 4.833 5.868

b be c
prob N.S.” <.0001 <.0001 <.0001
Total mean 2.418 3.930 4.855 6.025
sem 0.009 0.073 0.068 0.107

While Table (3) shows the effect of partial replacement of mung beans and Jerusalem
artichoke powder on molds and yeasts in fortified chicken burgers. The results showed that there
were no significant differences either in the first storage period or after 4 days for all treatments.
The results showed a significant decrease in all parameters after 8 days of treatment storage.
After 12 days, T3 had the highest significant decrease compared to control. This is due to the fact
that mung contains phenolic compounds that have inhibitory activity against microbes, and they
play a role in reducing the growth of yeasts and molds (Naji and AL-Jabber,2024 &; Tang et al.,
2014).

Table (4) shows the effect of partial replacement of mung beans and Jerusalem artichoke
powder on the sensory evaluation values of chicken burgers after the end of the cold storage,
which took 12 days. It shows that there are significant differences (P<0.05) in all characteristics
between the treatments when compared with the control without any sensory addition ratios. T3
showed significant superiority (P<0.05) over the rest of the parameters. Mung beans are
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considered an excellent source of high-quality protein and one of the cheapest and richest
sources of vegetable protein, which is commonly used in many foods and can improve sensory
qualities (Mustafa and Harbourne, 2024 &; Naji and Hussein,2023).

Table (3) The effect of partial replacement of mung bean and Jerusalem artichoke powder on
molds and Yeasts in chicken meat burgers.

storage period

Treatments 0 day 4 day 8 day 12 day
T1 1.692 2.456 4.798 5.862
a a
T2 1.634 2.447 3.%91 4.615
c
T3 1.660 2.452 3.%67 4.486
d
T4 1.666 2.446 3.%89 4.731
b
T5 1.683 2.471 3.%90 4.750
b
T6 1.634 2.470 3.601 4.649
b bc
prob N.S. N.S. <.0001 <.0001
Total mean 1.661 2.457 3.789 4.849
sem 0.018 0.005 0.110 0.112

Table (4) The effect of partial replacement of mung bean and Jerusalem artichoke powder on the
sensory evaluation of chicken meat burgers.

Treatments storage period
Aroma Taste Color Texture Overall
acceptabilit
y
T1 6.200 6.000 6.000 6.200 6.200
c c c c c
T2 7.400 7.600 7.600 7.000 7.400
b ab b bc b
T3 8.200 8.200 8.500 8.400 8.600
a a a a a
T4 7.200 7.200 7.400 6.600 7.000
b b b bc bc
T5 6.750 7.000 7.000 6.800 6.800
bc b b bc bc
T6 7.400 7.200 7.500 7.500 7.600
b b b ab b
prob 0.0003 <.0001 <.0001 0.0005 <.0001
Total mean 7.2 7.2 7.333 7.05 7.266
sem 0.147 0.147 0.170 0.183 0.172
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CONCLUSION

This study examined the effects of substituting mung beans and Jerusalem artichoke
powder in chicken burger blends and refrigerated storage duration on bacteria, coliforms, molds,
and yeasts. One treatment substituted 5% and 10% Jerusalem artichoke powder, while another
substituted 5% and 10% mung powder. Alternatives to mung powder were 5% and 10%.
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