Zagazig J. Agric. Res., Vol. 49 No. (3) 2022

Food, Dairy and Home Economic Research

Auvailable online at http://zjar.journals.ekb.eg
http:/mww.journals.zu.edu.eg/journalDisplay.aspx?Journalld=1&queryType=Master

gy

sy
G, ¥
P of aereSS

MICROBIOLOGICAL QUALITY OF FRIED CHICKEN BREAST STRIPS
MANUFACTURED WITH MONOSODIUM GLUTAMATE SUBSTITUTES

Islam M. Diaaeldin’, Gehan A. El-Shourbagy, H.M. Hassan, Eman T. Abou Sayed-Ahmed
Food Sci. Dept., Fac. Agric., Zagazig Univ., Egypt

Received: 10/05/2022; Accepted: 20/06/2022

ABSTRACT: The impact of replacement monosodium glutamate (MSG) with a ratio of 1:1
mixture of salt and sugar on the microbiological quality of deep fat fried chicken breast strips
throughout frozen storage (-18°C) for 90 days was assessed. Also, the antibacterial activity of
monosodium glutamate and a mixture of salt (sodium chloride) and sugar can (sucrose) in a ratio of
1:1 was determined by disc diffusion assay, the minimum bactericidal concentration (MBC) and the
minimum inhibitory concentration (MIC). Results showed that Gram-negative bacteria since the mean
values of the inhibition zones were in the ranges of 11.8, 13.4, 15.4, and 16 mm when studying the
effect of monosodium glutamate on Escherichia coli, Serratia marcescens, Bacillus cereus, and
Staphylococcus aureus, respectively. Also, the mean values of the inhibition zones were in the ranges
of 14.2, 15.6, 18.2, and 17 mm when studying the effect of the mix of sugar and salt in a ratio of 1:1
on Escherichia coli, Bacillus cereus, Serratia marcescens, and Staphylococcus aureus, respectively.
The average MIC and MBC values of monosodium glutamate against Gram-negative bacteria were
37.5 and 75 pg/ml, respectively, while these values were 32.5 and 65 pg/ml against Gram-positive
bacteria, respectively. Also, the average MIC and MBC values of the mix of sugar and salt in a ratio of
1:1 against Gram-negative bacteria were 27.2 and 55 pg/ml, respectively. While these values were
22.5 and 45 pg/ml, respectively against Gram-positive bacteria, respectively. Besides, the results
demonstrated that the control of chicken strips possessed the uppermost values of total bacterial count
and the least values of total coliform count compared to the remaining treatments. Salmonella and
Escherichia coli were not found in both treatments up until the ending of the storage period. The
control of chicken strips possessed the least counts of total Staphylococcus aureus, total psychrophilic
bacteria, and yeast and mold counts compared to the remaining treatments.
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INTRODUCTION

There is a tendency for many major
manufacturers to move away from the use of
artificial flavors in their products. One of these
ingredients is monosodium glutamate, as it is
controversial, and glutamate is one of the
components that various companies have
dedicated to removing from food products
(Nguyen et al., 2020). Monosodium glutamate
(MSG) is a flavor enhancer regularly combined
with food products as chicken to improve
palatability. Its notable impacts on sensory
appeal have been demonstrated in several
reports (Barylko-Pikielna et al., 2007; Miyaki

* Corresponding author: Tel. :+201158900052
E-mail address: engislamdiaa@gmail.com

et al., 2016). Elimination of this component is
very possible to cause diminished consumer
satisfactoriness.

The recent trend now is to use MSG
alternatives to offset the flavor loss resulting
from eliminating glutamate. The flavor
improvement impact of MSG is primarily from
glutamate which provides a savory taste
sensation or umami. Additionally, there is
numerous other umami eliciting ingredients as
5’-ribonucleotides and aspartate. Amongst
nucleotides, guanylate (GMP) and inosinate
(IMP)  considerably  contribute to taste
enhancement and flavor (Wang et al., 2019). In
theory, ingredients that are naturally fruitful in
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umami elements can be added instead of MSG
in processed food products. The consumers
desired natural extracts as tomato extract,
mushroom extract, yeast extract, and as MSG
alternatives in chicken processed products
(Wang and Adhikari, 2018).

Similarly, sugars may provide umami taste
characters in the glutamate glycoconjugates
form (Hui et al., 2010). Moreover, potassium
salts are responsible to improve umami taste
intensity.  Otherwise, through the boiling
process, substantial amounts of potassium leach
out from potatoes (Bethke andJansky, 2008;
Wijayasekara and Wansapala, 2017). Sodium
chloride is a valuable component added to
various food products which provides flavor
improvement and food conservation (Chun et
al., 2014).

At present, there is limited research assessing
the improvement impacts of MSG compared to
the natural extracts in processed food products.
Taking into account the ability of salty taste
improvement, the MSG alternative can
additionally be capable to improve the sensory
appeal of meat products with decreased salt
content. Earlier studies revealed that utilizing
yeast extract effectively improved the fermented
sausage taste (Campagnol et al., 2011). Likewise,
the mushroom has been demonstrated to enhance
the flavor of taco blends (Myrdal Miller et al.,
2014). To substitute MSG, it is essential to
demonstrate more scientific investigation to
assess the performance of MSG and its substitutes
in a salt-reduced food matrix. The objective of
the present study was to assess the impact of a
substitute of MSG with a mixture of salt and
sugar at a ratio of 1:1 on the microbiological
characteristic of deep fat fried chicken strips
throughout frozen storage (-18°C).

MATERIALS AND METHODS

Materials

Fresh and chilled chicken breast slices
without skin and bones were brought from Cairo
Poultry Slaughterhouse Company, 10" of
Ramadan City, Sharkia Governorate and
transported under refrigerated conditions in an
ice box containing a pack of ice (blue ice) to
keep the temperature at 3+1°C and were kept in
the refrigerator at the same temperature for 8
hours. The samples were moved under cool
conditions to the Food Technology Department

Laboratory belonging to Zagazig University,
Egypt, and stored in the deep freezer at -18°C
for three months up until processing.

Salt, phosphate, monosodium glutamate, a
concentration greater than 90%, and spices were
obtained from Cairo Poultry Slaughterhouses
Company, Tenth of Ramadan City, Sharkia
Governorate.

Marinade Formula of Chicken Strips

The marinade formula of chicken strips is
shown in Table 1.

Coating Formula of Chicken Strips

The coating formula of chicken strips is
shown in Table 2.

Methods
Preparation of Chicken Strips

After the preparation of chicken strips as
depicted (Tables 1 and 2), samples were
separated into two groups: the control group
comprising MSG (C) and the remaining
mixtures consisting of sugar and table salt by a
ratio of 1:1 as MSG substitution (T).

Preparation of Marinade Solution

The amount of water under 5°C was put in a
bag of polyethylene with high-density, then the
quantity of food-grade sodium tripolyphosphate
(STPP) was dissolved therein, followed up by
resolving the MSG and salt in the case of MSG
replacement or the control (a combination of
sugar and salt in ratio of 1:1) in the treatment
case and then the antioxidant and spices were
added and mixed well to regulate the marinade
solution. The specified quantity of raw chicken
fillet strips was allowed to thaw in the
refrigerator for 24 h and added to the previous
brine solution. Ultimately, the bags were locked
and flipped for 5 minutes and put in the
refrigerator at a temperature of 3£1°C.

After 24 hours the bags were opened and the
chicken strips were eliminated from the solution
and placed on a stainless steel screen for five
minutes to filter the extra brine solution,
afterward the weight rise of chicken strips
attained from the marinade solution was
estimated as outlined in the formula of Sampaio
et al. (2012).

marinade uptake % = marinated weight — raw
weight/raw weight x100.
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Table 1. Marinade formula of chicken strips
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Components MSG substitution (g) Control (g)
Raw chicken strips 1800 1800
Sodium tripolyphosphate 11.25 11.25
Potable water 360 360
*monosodium glutamate substitution 1125 e
Monosodium glutamate Purity (>90%)  —-meemeeeee- 11.25
Spices 22.95 22.95
Salt 15 15
TBHQ antioxident 2.25 2.25

*Monosodium glutamate substitution: mixes comprise table salt (sodium chloride) and sugar (sucrose) by a ratio

of 1:1.
Spices (garlic powder 9 g, onion powder 9 g, ginger powder 2.7 g, celery powder 2.25 g.

Table 2. Coating formula of chicken strips

Components MSG substitution (g) Control (9)
Predust

Wheat flour 1000 1000
Corn starch 259.74 259.74
Table salt 38.96 38.96
Batter

Salt 7.90 7.90
Wheat flour 400 400

* Monosodium glutamate substitution 1728 e
Monosodium glutamate Purity (>90%)  —-memeeee 17.28
Corn starch 49.38 49.38
Spices** 6.89 6.89

* Monosodium glutamate substitution mix comprises sugar and table salt by a ratio of 1:1.
** Batter spices comprise ginger powder 1.97 g, garlic powder 2.46 g, and black pepper powder 2.46 g.

Breading

Wheat flour 1000 1000
Table salt 25.4 25.4
Corn starch 200 200

Sodium bicarbonate 14 14
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Coating Stage
Predust stage

In the control, the components referred to in
Table 2 were placed in a polyethylene bag
containing 1000 gm wheat flour, 259.74 gm
corn starch, and 38.96 g salt, and they were
mixed well and the same ingredients were
prepared in the same proportions in the case of
the remaining treatments.

Batter stage

In the control, the components indicated in
Table 2 were placed in a polyethylene bag
containing 400 gm of wheat flour, 49.38 gm of
corn starch, 7.90 g of salt, and 6.89 g of spices
and 17.28 gm of monosodium glutamate. They
were mixed well and the same ingredients were
prepared in the same proportions in the case of
treatment by replacing the amount of
monosodium glutamate with a mix of sugar and
salt, the ratio of 1:1. Then the previous
ingredients were mixed with cooled water
(3£1°C) in a ratio of 1 water to 1 of the previous
dry ingredients in both the treatment and the
control.

Breading stage

In the control, the components referred to in
Table 2 were placed in a polyethylene bag
containing 1000 g of wheat flour, 200 gm of
corn starch, 25.4 g of salt and 14 g of sodium
bicarbonate and they were mixed well and the
same ingredients were prepared in the same
proportions in the case of the remaining
treatments. The chicken strips were separated
from the marinade solution and placed on a
stainless steel screen for 5 minutes to get rid of
the excess of the marinade solution, and then
they were placed in the bag containing the
predust powder. The bag was closed and shaken
for 10 seconds. The chicken breast pieces were
separated from the bag and placed in a bag
containing the batter solution then shacked for 5
seconds, then taken out from the batter bag and
placed on a stainless steel screen for 5 seconds
to get rid of the excess of the batter solution.
Chicken strips were put in a bag containing the
breading. The bag was closed and shaken for 10
seconds. The chicken breast pieces were
separated from the bag and put in the frying oil
mixture at 187°C in batches of 4 pieces each

time. The pieces were removed from the oil
when the temperature of the thick part of the
pieces reached 74 + 2°C using a thermocouple
(Testo 0560-1110, Germany) and put on a
stainless screen to drain the excess oil for the
second treatment fresh oil (187°C) was used for
frying. Samples were withdrawn from both
treatments to conduct microbiological analyses
at zero time. The fried chicken strips (control
and treatment) were stored in the freezer at -
18°C for 90 days. Samples were withdrawn after
30, 60, and 90 days for the microbiological
analyses.

Deep-frying of marinade chicken strips

One and half litres of a mix of soybean and
sunflower oil 1: 1 were put in an electric fryer
and the temperature of the oil was elevated to
186-188°C, then the breaded chicken breast
slices and marinated were put in the oil at a rate
of four pieces every-time and the weight of each
piece was around 40 g. While the temperature in
the middle of the chicken breasts changed to 74-
76°C, using a calibrated thermometer (Testo
0560-1110, Germany), they were removed from
the excess oil. Before frying the treatment
sample, fresh oil was used. Samples were
preserved in a deep freezer at -18 °C up until the
test completion (Park and Kim, 2016).

Antibacterial Activity of Mono-Sodium
Glutamate and Mixture of Salt and Sugar
Against Pathogenic Bacteria

Determination of Disc diffusion assay

Fresh medium (nutrient broth, NB) was
employed in all tests to recover the bacteria by
sub-culturing. A slight portion of the inoculum
of each bacterium was combined in 5 ml of
nutrient soup and preserved during the night at
37°C. The pathogenic bacteria namely,
Escherichia coli, Bacillus cereus, Serratia
marcescens, and Staphylococcus aureus were
obtained from the Agricultural Microbiology
Department belonging to the Faculty of
Agriculture, Zagazig University, Egypt. The
bacteria were cultured on nutrient agar (NA)
plates and preserved in the nutrient agar slants at
4°C, during the night. Cultures in the nutrient
soup were utilized for the laboratory study. The
antibacterial activity of C and T was determined
by employing the method of disc diffusion as
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outlined by National Committee for Clinical
Laboratory Standards (NCCLS) (2003). The
recording of zone of inhibition was determined
following the incubation at 30°C or 37°C for a
day. Bactericidal impacts of C and T were
studied by the method that was modified and
shown by Langfield et al., (2004). The diluted
bacterial culture (0.1 ml) was expanded on a
sterile NA plate. The discs were dried out of 6
mm diameter of Whatman filter paper No: 1
earlier drenched in (C and T) suspension (10,
20, 30, 40, and 50pug) were put on the seeded
plates against Gram-positive bacteria and Gram-
negative.

Determination of MIC and MBC

Luria broth was utilized in a micro dilution
procedure for estimating MBC and MIC. An
inoculant of 10 ml (2.5x10° CFU/mI) from every
particular bacterial culture was incorporated into
1 mL of (NB). Every tube containing a test
strain  was accompanied by one of each
concentration of (C and T). The determination of
MIC was achieved by estimating the turbidity of
the bacterial progression after incubation for a
day. The impeded concentration was 99 percent
of bacterial growth is deemed the MIC (Dash et
al., 2012). In accordance with the basic method,
the MBC values of the particles were estimated
by subculturing the MIC dilutions onto the
sterile Muller Hinton agar plates incubated at
30°C or 37°C for 24h. The lowest concentration
of (C and T) was recorded. The value of MBC is
equal to the concentration where 100% of the
bacterial progression was halted and associated
with the positive control which implies no
treatment. The culture of bacteria with no silver
nitrate was applied as a control. The whole
solution volume utilized in each flask was 50 ml.

Microbiological examination

The aerobic plate count (APC) and
psychrophilic bacteria count were applied as
outlined in APHA (1992). Potato dextrose agar
was employed for mold and yeast recording.
The plates were incubated at 25°C for five days.
The violet red bile agar was utilized for the
account of coliforms. The plates were incubated
at 37°C for 24 h, following APHA (1992).

Staphylococcus aureus was applied according to
ISO, 4833-1 (2013). Salmonella spp was
applied according to 1SO, 6579 (2004).

Statistical Analysis

The analysis of variance (ANOVA) was
applied by employing SAS software (SAS
institute, 1998). The averages were significantly
separated by the least significant differences
(LSD) at p < 0.05. All tests were performed in
three triplicates.

RESULTS AND DISCUSSION

Antibacterial Activity of Mono-Sodium
Glutamate and Mixture of Salt and Sugar

Disc diffusion assay

The treatment group emerges as a
replacement of antibacterial agents and can
overcome the bacterial resistance to the
antibiotics. Consequently, it is essential to
broaden the application of T as an antibacterial
agent. (C and T) were assessed against two ram—
positive bacteria (Bacillus cereus,
Staphylococcus aureus) and two Gram-—negative
bacteria (Serratia marcescens, Escherichia coli)
and utilizing disc diffusion procedure to
estimate the activity of antibacterial of four
different concentrations of (C and T) as shown
in Table 3. An average of inhibition zones of
three replications was recorded. From this table,
it can be noticed that the superior concentration
of C and T the wider the inhibition zone. This was
true with all pathogenic bacteria species tested.
In addition, Gram positive bacteria tested in this
investigation were more susceptible to C and T
than that of Gram- negative bacteria since the
mean values of the inhibition zones were in the
ranges of 11.8, 154 16, and 13.4 mm when
studying the effect of C on Escherichia coli,
Bacillus cereus, Staphylococcus aureus, and
Serratia marcescens respectively. Also, the
mean values of the inhibition zones were in the
ranges of 14.2, 17, 15.6 and 18.2 mm when
studying the effect of T on Escherichia coli,
Bacillus cereus, Staphylococcus aureus, and
Serratia marcescens in the same order. These
results are in line with those of Bhuvaneswari
et al. (2015) for monosodium glutamate and
Shee et al. (2010) for salt and sugar.
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Table 3. Inhibition zone produced by (C and T) against pathogenic bacteria species

Treatment

C (ng/ml)

T(pg/ml)

10 20
Pathogenic bacteria

30 40 50 pean 10 20 30

Zone of inhibition in mm

value value

Zone of inhibition in mm

Gram negative pathogenic bacteria

Escherichia coli 7 9 12 14 17 118 9 11 14 17 20 142

Serratia marcescens 8 10 14 16 19 134 10 13 15 19 21 156
Gram positive pathogenic bacteria

Bacillus cereus 10 13 15 18 21 154 13 15 18 21 24 182

Staphylococcus aureus 11 12 15 19 23 16 12 13 16 21 23 17

Determination of MBC and MIC

The minimum bactericidal concentration
(MBC) and the minimum inhibitory concentration
(MIC) of C and T were determined because both
were simple to evaluate despite diverse
concentration units such as pg/ml, mg/l or ppm
and provide precise information respecting the
microorganism susceptibility.

MICs of C and T were estimated by standard
microdilution procedure against two Gram
positive (G") and two Gram-negative (G)
bacterial strains.

Data presented in Table 4, show that the
average MBC and MIC values of (C) against
Gram negative bacteria were 37.5 and 75ug/ml,
respectively. While these values were 32.5 and
65 pg/ml, in the same order against Gram
positive bacteria. Also, average MIC and MBC
values of T against Gram negative bacteria were
27.2 and 55 pg/ml, in the same order. While
these values were 22.5 and 45 pg/ml, respectively
against Gram-positive bacteria. These results are
in line with those of Bhuvaneswari et al (2015)
for monosodium glutamate and Shee et al
(2010) for salt and sugar.

Microbiological Properties of Raw Chicken
Strips

Total aerobic bacterial, Escherichia coli,
coliform, Staph. Aureus, Salmonella,
psychrophilic bacteria and mold and yeast
counts of raw chicken strips were shown in

Table 5. Results showed that Total aerobic
bacterial, Escherichia coli, Staph. Aureus,
coliform, Salmonella, psychrophilic bacteria,
and mold and yeast counts were 2.6x10°, ND,
6.7x101, 7.2x101, ND, 3.3x106 and 6.4x101
cfu/gm, in the same order. These findings are in
consonance with the results of Eglezo et al.
(2008), Al-Nehlawi et al. (2013) and Rouger et
al. (2017).

Microbiological Tests of Deep Fat-Fried
Chicken Strips Throughout Frozen
Storage (-18°C)

The microbiological tests were assessed to
estimate the microbiological shelf life validity
and quality during frozen storage. Microbial
progress in meat and meat products be able to
cause by structural component degradation,
slime formation, off odors, reduction in water
holding ability, and appearance and texture
adjustments which decrease their nutritional
rate, shelf life and quality (Doulgeraki et al.,
2012).

Table 6 indicates that there were substantial
variations in APC between the control of
chicken strips and other chicken strips samples.
These results implied that APC declined gradually
during the storage period up until the ending of
the storage period. Moreover, the finding
demonstrated that control of chicken strips
possessed the uppermost APC compared to the
remaining treatments. This could be owing to
the antimicrobial activity of sugar or salt.
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Table 4. The minimum bactericidal concentration (MBC) and minimum inhibitory concentration
(MIC) values of (C and T) against pathogenic bacteria species

Determination C (pg/ml) T (pg/ml)
MBC MIC MBC MIC
Pathogenic bacteria (ug/ml) (ug/ml) (ug/ml) (ug/ml)
Gram-negative pathogenic bacteria
E. coli 80 40 60 30
Serratia marcescens 70 35 50 25
Gram-positive pathogenic bacteria
Bacillus cereus 70 35 50 25
Staphylococcus aureus 60 30 40 20

Table 5. Microbiological analysis of raw chicken strips

Count (cfu/gm) Raw chicken strips
Total aerobic bacterial 2.6x 10°
Escherichia coli ND

Total coliform 7.2x 10
Staph. aureus 6.7x 10"
Salmonella ND
Psychrophilic bacteria 3.3x 10°
Mold and yeast 6.4x 10

ND: Not detected

Table 6. Impact of substituting MSG with a mixture of salt and sugar in a ratio of 1:1 on the
microbiological quality of deep fat fried chicken strips throughout frozen storage (-
18°C)

Storage period (day)

Viable count (cfu/g)

Zero 30 60 90
Total Bacterial count C 2.95x10* <10 <10 <10
(TBC) T 4.59x10" <10 <10 <10
Total coliform count C 0.51x10* <10 <10 <10
(TCCQ) T 0.80x10" 0.59x10* 0.42x10* <10
sal I C Not-D Not-D Not-D Not-D
aimonetia T Not-D Not-D Not-D Not-D
E coli C Not-D Not-D Not-D Not-D
' T Not-D Not-D Not-D Not-D
Staph aureus C 0.57x101 <10 . <10 ) <10
T 0.72x10 0.50x10 0.30x10 <10
psvchrophilic bacteria C 3.74x10° 1.34x10* 1.14x10* 0.51x10*
ychrop T 3.69x10° 2.52x10" 2.46x10" 2.40x10*
Yeast and mold C 2.51x101 >10 >10 >10
T 6.13x10 >10 >10 >10
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(Shee et al., 2010). Similar findings were
demonstrated by Aksu and Alp (2012), Malay
et al. (2013) Hwang et al. (2011), Prejsnar et
al. (2018) and Bouacida et al. (2020).

Table 6 presents the variations in coliform
counts. The findings revealed that the total
coliform count declined steadily during the
storage period up until the ending of the storage
period. Besides, the results indicated that the
control of chicken strips possessed the least
counts of the total coliform count compared to
the remaining treatments. Similar findings were
disclosed by Hwang et al. (2011), Prejsnar et
al. (2018) and Bouacida et al. (2020).

The displayed results in Table 6 revealed that
Escherichia coli count was not detected in both
treatments up until the ending of the storage
period. Similar findings were demonstrated by
Hwang et al. (2011), Prejsnar et al. (2018) and
Bouacida et al. (2020).

The results described in Table 6 revealed that
Salmonella was not detected in both treatments
up until the ending of the storage period. Similar
findings were demonstrated by Hwang et al.
(2011), Prejsnar et al. (2018) and Bouacida et
al. (2020).

Table 6 indicates the variations in Staph
coagulase counts. The findings revealed that
Staph aureus count declined steadily during the
storage period up until the ending of the storage
period. Additionally, the results displayed that
the control of chicken strips possessed the least
counts of total Staph coagulase compared to the
remaining treatments. Similar findings were
mentioned by Hwang et al. (2011), Prejsnar et
al. (2018) and Bouacida et al. (2020).

Table 6 shows the variations in psychrophilic
bacteria counts. The findings showed that the
total count of psychrophilic bacteria elevated
steadily during the storage period up until the
ending of the storage period. Besides, the results
revealed that the control of chicken strips
possessed the least values of total psychrophilic
bacteria count compared to the remaining
treatments. Similar findings were disclosed by
Hwang et al. (2011), Prejsnar et al. (2018) and
Bouacida et al. (2020).

The variations in mold and yeast counts of
deep fat fried chicken strips throughout the

frozen storage are displayed in Table 6. The
results revealed that total mold and yeast count
declined steadily as the storage period increased
up until the ending of the storage period. In
addition, the results indicated that the control of
chicken strips possessed the least counts of total
mold and yeast compared to the remaining
treatments. Similar findings were pointed out by
Hwang et al. (2011), Prejsnar et al. (2018) and
Bouacida et al. (2020).

Conclusion

Monosodium glutamate can be replaced with
a mix of 1:1 salt and sugar in the manufacture of
chicken strips  which gained high
microbiological quality.

REFERENCES

Aksu, M.Y. and E. Alp (2012). Effects of
Sodium  Tripolyphosphate and Modified
Atmosphere Packaging on the Quality
Characteristics and Storage Stability of
Ground Beef. Food Technol. Biotechnol., 50
(1): 81-87.

Al-Nehlawi, A., J. Saldo, L.F. Vega and S. Guri
(2013). Effect of high carbon dioxide
atmosphere packaging and soluble gas
stabilization pre-treatment on the shelf-life
and quality of chicken drumsticks. Meat Sci.,
94: 1-8.

APHA (1992). American Public Health
Association, Compendium of Mehods for the
Microbiological Examination of Foods, 3rd
Ed., Washington, DC.

Barytko-Pikielna, N. and E. Kostyra (2007).
Sensory interaction of umami substances
with model food matrices and its hedonic
effect. Food Qual. Prefer., 18: 751-758.

Bethke, P.C. and S. Jansky (2008). The effects
of boiling and leaching on the content of
potassium and other minerals in potatoes.
Food Sci., 73 (5): H80-H85.

Bhuvaneswari, S., N. Sripriya and N.K.
UdayaPrakash (2015). Ajinomoto: Antibacterial
Impact. Indian J. Appl. Microbiol., 18 (1):
28-33.

Bouacidaa, S., A. Snoussia, H. Koubaiera, I.
Essaidia, M. Arouac, B. Jemmalie and N.



Zagazig J. Agric. Res., Vol. 49 No. (3) 2022 359

Bouzouitaa (2020). Effect of marination with
Eruca vesicaria longirostris leaves on Turkey
meat properties during storage and consumer
acceptance. J. New Sci., Sustainable
Livestock Manag., 12 (1): 253-264.

Campagnol, P.C.B., B.A. dos Santos, R. Wagner,
N.N. Terra and M.A.R. Pollonio, (2011). The
effect of yeast extract addition on quality of
fermented sausages at low NaCl content.
Meat Sci., 87: 290-298.

Chun, J.Y., K. Byong-Soo, L. Jung-Gyu, C.
Hyung-Yong, M. Sang-Gi and C. Mi-Jung
(2014). Effect of NaCl/Monosodium
Glutamate (MSG) Mixture on the Sensorial
Properties and Quality Characteristics of
Model Meat Products. Korean J. Food Sci.
An., 34 (5): 576-581.

Doulgeraki, A., D. Ercolini, F. Villani and G.E.
Nychas  (2012). Spoilage  microbiota
associated to the storage of raw meat in
different conditions. Int. J. Food Microbiol.,
157: 130-141.

Dash, S.K., S.P. Chakraborty, D. Mandal and S.
Roy (2012). Isolation and characterization of
multi drug  resistant  uropathogenic
Escherichia coli from urine sample of urinary
tract infected patients. Int. J. Life Sci.
Pharma Res., 2 (1): 25-39.

Eglezos, S., G.A. Dykes, B. Huang, N. Fegan
and E. Stuttard (2008). Bacteriological
Profile of Raw, Frozen Chicken Nuggets. J.
Food Prot., 71 (3): 613-615.

Hui, Y.H., C. Feng and M.L.N. Leo (2010).
Handbook of Fruit and Vegetable Flavors,
935-943.

Hwang, K.E., Y.S. Choi, J.H. Choi, H.Y. Kim,
H.W. Kim, M.A. Lee, H.K. Chung and C.J.
Kim (2011). Effect of ganghwayakssuk
(Artemisia princeps pamp.) on oxidative
stability of deep fried chicken nuggets. Food
Sci. Biotechnol., 20 (5): 1381-1388.

International Organization for Standardization
(I1ISO) (2004). N0.11291-1. Microbiology of
food and animal feeding stuffs — Horizontal
methods for detection and enumeration of
Enterobacteriaceae part 2: colony count.
Method.

International Organization for Standardization
(ISO) (2013). NO. 4833-1. Microbiology of
the food chain horizontal method for the
enumeration of microorganisms.

Langfield R.D., F.J. Scarano, M.E. Heitzman,
M. Kondo, G.B. Hammond and C.C. Neto
(2004). Use of a modified microplate
bioassay method to investigate antibacterial
activity in the Peruvian medicinal plant
Peperomia galiodes. J. Ethnopharmacol., 94
(2-3): 279-81.

Malay, O.P., B.D. Sharma, S. Talukder, R.R.
Kumar and S.K. Mendiratta (2013). Shelf life
evaluation of restructured chicken meat
blocks extended with sorghum flour and
potato at refrigerated storage (4+1°C). Int.
Food Res. J., 20(1): 105-110.

Miyaki, T., A. Retiveau-Krogmann, E. Byrnes,
and S. Takehana (2016). Umami increases
consumer acceptability and perception of
sensory and emotional benefits without
compromising health benefit perception. J.
Food Sci., 81: S483-S493.

Myrdal, M., A. Mills, K. Wong, T. Drescher, G.
Lee, S.M. Sirimuangmoon, C. Schaefer, S.
Langstaff, S. Minor and J.X. Guinard (2014).
Flavor-enhancing properties of mushrooms
in meat-based dishes in which sodium has
been reduced and meat has been partially
substituted with mushrooms. J. Food Sci., 79:
S$1795-S1804.

NCCL (2003). National Committee for Clinical
Laboratory Standards. Method for antifungal
disk diffusion susceptibility testing of yeasts:
proposed guideline M44-P. Nat. Committee
for Clin. Lab. Standards, Wayne, Pa.

Nguyen T., L.C. Salanta, M. Tofana, S.A.
Socaci, A.C. Farcas and R.P. Carmen (2020).
A Mini Review About Monosodium
Glutamate. Bulletin UASVM Food Sci. and
Technol., 77(1):1-12.

Park, J.M. and J.M. Kim (2016). Monitoring of
Used Frying Oils and Frying Times for
Frying Chicken Nuggets Using Peroxide
Value and Acid Value. Korean J. Food Sci.
An., 36 (5): 612-616.

Prejsnar, A.A., M. Ormian and Z. Sokotowicz
(2018). Physicochemical and sensory properties



360 Diaaeldin, et al.

of broiler chicken breast meat stored frozen
and thawed using various methods. J. Food
Quality, 1-9.

Rouger, A., O. Tresse and M. Zagorec (2017).
Bacterial Contaminants of Poultry Meat:
Sources, Species, and Dynamics.
Microorganisms, 5 (50): 2-16.

Sampaio, G.R., T. Saldanha, R.A.M. Soares and
E.A.FF.S. Torres (2012). Effect of natural
antioxidant combinations on lipid oxidation
in cooked chicken meat during refrigerated
storage. Food Chem., 135: 1383-1390.

SAS (1998). User's guide.6.12 end Statistical
Analysis System Institute Inc. Cary NC
27511-8000, U .S.A.

Shee, A.K., R.B. Raja, D. Sethi, A. Kunhambu

the antibacterial activity potential of
commonly used food preservatives. Int. J.
Eng. Sci. and Technol., 2 (3): 264-269.

Wang, S., S. Zhang and K. Adhikari (2019).
Influence of Monosodium Glutamate and Its
Substitutes on Sensory Characteristics and
Consumer Perceptions of Chicken Soup.
Foods, 8: 71:2-16.

Wang, S. and K. Adhikari (2018). Consumer
perceptions and other influencing factors
about monosodium glutamate in the United
States. J. Sens. Stud., 33: e12437.

Wijayasekara, K. and J. Wansapala (2017).
Uses, effects and properties of monosodium
glutamate (MSG) on food and nutrition. Int.
J. Food Sci. and Nutr., 2 (3):132-143.

and K.D. Arunachalam (2010). Studies on

Clalislal) Jily (e Aaiiaal) el glasll ) gtua gl pal A ol g g Sal) 53520
p 533 geal) PEIEN

Laa s g ol O@!-MWSJ&A-@J\;&M A.\)\A.G O - () gl:u'aweﬁ.u!
- 52380 Al — e S - A2 sl o

3 sall (Ao mlally Sl e 1] dis g 3ar (MSG) s sl Aol el gl il il 4l 5 a3
Ll GlaS s ¢ La 5 90 aal (A e da 50 18-) 2l 33l JOA Bl mlaall ) s 81 581 A 5l 50 5 S0l
Ll 38 53 5 disc diffusion assay b oo 101 4y mlall 5 5Sll 2 305 @ 503 saaall alal Ly 5l Saall
Loy fall (3l el Aa il w8l o @il gl ((MBC) LSl W) 5 S 5l 5 (MIC) oY)
e a s sall Lolal Gl lal) L3 Al o e ke 16 5154 513.4 511.8 250 & CuilSal jalidiludily usill
Escherichia coli, Serratia marcescens, Bacillus cereus and Staphylococcus aureus,
A a2l 17 5182 515.6 5 14.2 <l L il slaliad dda giall ail) cilS ¢ gl il e
Escherichia coli, Serratia marcescens, Bacillus cereus and e 1 :1 iy mlaly Sl g 5
Ll a5 gaall dpalaf el slall MBC 5 MIC adf s sie 0S5 N 530) e Staphylococcus aureus,
sl e da/ ol as Se 65 532.5 adll sda il ey il e o/ 6l a5 S 75 5 37.5 olad bl
e 121 Ay mlddl g Sl AT MBC 5 MIC i o gie gl LS 1 sal) e sl yadl G ge L Sl Jilie
e Jalpl a8 45 5225 sl oda S Lai N5l e Jo/pl a5 0Sue 55 527.2 oload Al L sl
S zlaall ”MC;\)..:JLH&; Joaniall bl q)@iu‘g\ﬂ\&e\g\@;ygﬁﬁm e N
Ge oSSl iy el g AV A Labaally 45 jlae ALK o1 gall Ly 5Sl ala ) (8] 5 4 SN Ly Sl sla 28 e
O 22e J81 ddadlzall laadl ) saim gl i IS o 5l 3 58 dles s opilalaall 38 L3 Salmonella s E. coli
(s OAY) Aldbaall e 335 all Al L Sl 5 <l yadll 5 sileall 5 Staphylococcus aureus (s

1) 5——aSaal)
i

Chaglus G llae 0 -2

G dndls — e sil) A il A oLl ML
(G323 31 daala — Ao 50 ALIS — Aad) el Ll S



