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Antimicrobial and antioxidant activity effect of ginger
and marjoram on chicken burger

Prof. Mona Samy Halaby
Prof. Abd El-Aziz Nadir Shehata
Dr. Fatma Mohamed Abd Allah

Eman Ramadan Mostafa

Abstract

This study was conducted to evaluate the effect of different natural herbs
(Ginger and Marjoram) as antimicrobial and antioxidant activity on chicken
Burger. In this study, three levels of ginger (1%, 2 % and 3%) and Marjoram
(1.5%, 2.5% and 3.5%) were used in chicken preparation as compared to
control sample. Results of chemical composition for herbs showed Ginger
were higher in (fats and carbohydrates) content, while Marjoram was higher
in (protein, moisture, ash and fibre) content. As results for Total phenolic
content and antioxidant activity of herbs it was found that marjoram was
higher and stronger than ginger. During storage period at (4 £10C) for 14
days Data obtained cleared that highest inhibition ratio of pH value and
(Mold and yeast count) found in samples with ginger compared to other
samples.

Keywords: Ginger, Marjoram, chicken Burger, Antimicrobial, Antioxidant,

Total phenolic.
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Introduction

Poultry meatrefers to the edible portion of any
domesticated avian species, such as chicken, duck, turkey, geese,
guinea fowl, and Japanese quail. Poultry, especially chicken, is
one of the most widely consumed muscle foods in the world
(Fehri et al., 2022).

In Egypt, chicken occupy the major role in production and
consumption among poultry. Chickens appear more frequently
than any other food animals, so acts as a main source of protein in
the diet of the people throughout the world. Chicken meat
becomes the second most popular meat eaten after red meat.
Chicken meat is characterized by ease during preparation,
consistent quality and the availability of the wide range of pre-
packed branded, raw and ready to eat and serve products. Meat
from chicken is usually used because of the high chicken meat
yield, low shrinkage during cooking, ease of cooking and serving
and of low cost (Hassanina et al., 2021).

Nutritional Quality Chicken meat, like other animal
protein, is considered a high-quality protein containing highly
bioavailable amino acids; minerals such as phosphorus, iron, zinc,
iodine; and vitamin Bj,. However, poultry meat is low in
saturated fats and has a higher protein to fat ratio. This may be
especially prominent when consuming a skinless breast fillet for
example (Fehri et al., 2022). Poultry fat is composed primarily
of monounsaturated fats, with less than 1/3 being the less
desirable saturated fats. Compared to red meat, Chicken fat is
considerably less saturated and contains almost no trans fats.
Moreover, Chicken meat contains the essential polyunsaturated
fatty acids (PUFAS), including Omega-3 fatty acids (Garg et al.,
2017).

Today’s consumers look for healthier and more practical
meat products, preferably with no synthetic chemical additives
but still with pleasant and attractive colour and taste and it rests to
the food technologists the challenge to develop new products to
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meet that demand (Sales et al., 2015). Culinary spices and herbs
have been used in food and beverages to enhance aroma, flavour,
and colour. They are rich in phytochemicals that provide
significant antioxidant and anti-inflammatory effects. There is
growing interest in identifying compounds from spices and herbs
responsible for modulating oxidative and inflammatory stress to
prevent diet-related diseases (Embuscado, 2019).

Rhizome of the ginger species, (zinger officinale) is widely
used as a spice and food seasoning due to its sweet aroma and
pungent taste. It has been known to have antioxidant activity and
effective as antimicrobial. Ginger oil inhibits Aspergillus, a
fungus known for production of aflatoxin, a carcinogen (Indiarto
and Rezaharsamto, 2020a). Ginger is widely used in food
processing, such as meat products, pickled ginger, biscuits, candy,
gingerbread, beer (ginger ale), powder and syrup (Indiarto and
Rezaharsamto , 2020b) . Processed ginger in form ginger candy
was able to reduce the rate of vomiting in pregnant women in the
first trimester (Anita et al., 2020). Adding ginger extract to
turmeric white drinks increases antioxidant activity. It is due to
phenolic compounds in ginger, which play a role in eliminating
free radicals and radicals (Sueishi et al., 2019).

(Origanum majorana L) Marjoram, also called sweet
marjoram, is a cold-sensitive perennial herb or under- shrub with
a fine aroma. Marjoram was reported to contain high amounts of
bioactive polyphenolic compounds that are very useful for health
and have its therapeutic effects (EI-Wakf et al., 2020). Marjoram
is a high antioxidant and high antimicrobial plant that was used in
folk medicine for decades in many uses. Marjoram was added in
two different forms; ethanolic extract at (0.1, 0.2 and 0.3 g/ 1009),
and dried powder (0.2, 0.4 and 0.6 g/100g). More study suggests
the application of marjoram in beef burger as ethanolic extract or
dried powder because it improved its quality and sensory
parameters (Ragab et al., 2020).

Uses Marjoram oil can be used as a flavour in liquor,
liqueurs, sauces, and condiments. Both the oil and oleoresin can
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be used in various meat preparations such as sausages, chicken
preparations, and special soups. The oil finds use as a fragrance in
soaps and perfumes (Badee et al., 2013).

Therefore, the present study aims to investigate the effect
of different types of herbs (Ginger and Marjoram) as
antimicrobial and antioxidant activity on quality of chicken
products.

MATERIALS AND METHODS
A. MATERIALS:

Chicken breast meat and fat were purchased from the local
butcher market in Giza, Egypt. Salt and starch were purchased
from the local market in Cairo, Egypt. Herbs (Ginger and
Marjoram) were purchased from the Food Technology Research
Institute, Agricultural Research Centre, and Giza.

B. METHODS:

1. Herbs Preparation:
Dried herbs (Ginger and Marjoram) were ground in miller.
The powder was passed through a 50-mesh sieve.

2. Chicken Burger Preparation:

Chicken Burger was prepared according to (Wan Rosli
et al., 2006). Herbs powder was added at three levels as
following: Ginger (1%, 2% and 3 %), Marjoram (1.5%, 2.5% and
3.5%). The ingredients of the control and the tested formulas were
shown in Table (1).

Table (1): Ingredients of the control and the tested formulas
of Chicken Burger.

Ginger Marjoram

Ingredients Control | Formula | Formula | Formula | Formula | Formula | Formula
1 2 3 4 5 6
Chicken breast 70 70 70 70 70 70 70

meat ()

Salt (g) 15 15 15 15 15 1.5 15
Starch (g) 3.5 3.5 35 35 35 35 35
Fat (9) 15 15 15 15 15 15 15
Cold water (ml) 10 10 10 10 10 10 10
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Ginger (9) - 0.7 14 2.1 - - -
Marjoram (g) - - - - 1 1.5 2.5
Formula (1) = 1% Ginger ~ Formula (2) = 2% Ginger Formula (3) = 3% Ginger
Formula (4) = 1.5% Formula (5) = 2.5% Formula (6) = 3.5%
Marjoram Marjoram Marjoram

3. Chemical composition of herbs and Chicken
Burger products:

Chemical analyses of herbs and the Chicken burger
samples treated with best level of herbs powder after doing
sensory evaluation were determined according to AOAC (2016).
Total carbohydrates were calculated by the difference method.

4, Determination of Total phenolic content and
antioxidant activity of herbs: Total phenolic content was
determined in herds according to (Beretta et al., 2005).
Antioxidant activity of herbs was determined by DPPH assay
using a spectrophotometer at 517 nm according to (Goze et al.,
2009).

5. Physicochemical Properties of Chicken Burger
Products:

a. Water holding capacity (WHC): Water holding
capacity (WHC) was measured using the method of EI-Seesy
(2000) as percentage (%) using the following equation:

__ inner area (mm?*)

WHC = -— % 100
outer area (mm-)

6. Evaluation of Cooking Properties:

a) Cooking loss was calculated using the method
reported by Jama et al.,, (2008) according to the following
equation:

wt. of raw sample — wt. of cooked sample

Cooking loss (%) = wt.of raw sample

b)  Cooking yield was determined according to (El-

Magoli et al., 1996), using the following equation:
Cooked weight

Cooking yield (%) = raw weight X 100
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c) Shrinkage (%) of the tested samples was
determined according to the following equation (EI-Magoli et al.,
1996):

Shrinkage (%)
_ Fresh sample diameter — cooked sample diameter

Fresh sample diameter

7. Effect of herbs on the storage stability of
prepared Chicken Burger: Samples of Chicken Burger as well
as the control (untreated) was stored at (4 +1°C) for 14 days and
evaluated in (0, 4,8,14 days) by the following parameters.

a) The pH values were determined as described by
Hayes et al., (2010).

b)  Thiobarbituric acid (TBA) of burger samples was
determined using the method described by (Pearson, 1991).

C) Microbiological analysis: Total bacterial count (log
cfu/g) of burger samples was determined as described by (The
American Public Health Association) APHA (2001). For mold
and yeast count: Yeast Extract Agar (Merck, Darmstadt,
Germany) was incubated for 5 days at 25°C (Petrou et al., 2012).

8. Sensory evaluation:

Sensory evaluation was carried out by (20) panelists from
the National Research Center and the Technical Research, Quality
Control and Assurance Department of the National Service
Projects Agency, in Egypt, using a numbered scorecard form of 5-
points (1=lowest quality to 5= highest quality) according to
Klein, (1984) and (Penfield and Campbell, 1990). Chicken
Burgers were evaluated after cooking for: appearance, color,
texture, juiciness, taste, odor and overall acceptability properties.

9. Statistical analysis:

Statistical analysis was performed triplicates except sensory
evaluation performed between ten replicates using SPSS V.15.0
for Windows. ANOVA was carried out on data of the chemical,
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oxidation and microbiological evaluations (Benjakul et al.,
2003).

RESULTS AND DISCUSSION
1. Chemical composition of the herbs:

Chemical compositions (protein, fat, carbohydrate,
moisture, ash and fibre) of two different types of herbs (Ginger
and Marjoram) are presented in Table (2).

Table 2: Chemical composition (%) of herbs powder.

Chemical Composition (%) Ginger Marjoram
Protein 8.23 12.92
Fat 0.73 0.34
Carbohydrate 76.63 61.29
Moisture 7.86 12.94
Ash 6.55 12.51
Fibre 5.88 11.50

Protein content was higher in marjoram (12.92%). This
value was higher than that reported by Ragab et al., (2020),
where protein value reached (12.66%) in marjoram. This may be
due to the difference in soil or type of plant used. However,
protein content of Ginger was lower (8.23%) and this value was
higher in agreement with Abdel-Naeem and Mohamed (2016),
where it reached (7. 6 %) in Ginger.

Fat content was higher in Ginger (0.73 %) than that found
in Marjoram (0.34 %). However, these values were contrary to
what others found. Since, a higher fat percentage was found in
Ginger (11.1%) in Abdel-Naeem and Mohamed (2016) and in
Marjoram (7.1%). (Ragab et al., 2020).

Moisture content was high in Marjoram (12.94%) and
ginger (7.86%). This differs from what was reported by others.
Since, moisture was lower (9.1%) in Marjoram Ragab et al.,
(2020) and (10.1%) in ginger Abdel-Naeem and Mohamed
(2016). This difference may be due to the difference in soil or the
types of plant used.
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Marjoram had a higher ash value (12.51 %) compared to
ginger (6.55 %). These obtained results disagreed with those
reported by Ragab et al., (2020) who reported that ash was
(18.7%) in Marjoram and Abdel-Naeem and Mohamed (2016)
who reported that ash was (5.18%) % in ginger.

Concerning fiber content, it was higher in marjoram
(11.50%) than ginger (5.88%). These obtained results agreed with
reported by Ragab et al., (2020) who reported that fiber was
(11.4%) in marjoram and disagreed with reported by Abdel-
Naeem and Mohamed (2016) who reported that fiber was (7,
5%) in ginger.

2. Total phenolic content and antioxidant activity
of herbs (inhibition %):

Data in Table (3) exhibited Total phenolic content of herbs
powder (mg GAE/g) and revealed that Marjoram gave the highest
amount of phenolic content (5.40 = 0.14 mg GAE/g) this
disagreement with Dorman et al., (2003) was reported that
phenolic content in marjoram by (97.9 mg GAE /g) also less than
that reported by kim et al., (2011) (20.44 £ 0.62). Than ginger
gave (4.33 = 0.12 mg GAE/g), While TPC of ginger was
(67+£2.86) higher than the values described by Satter et al.,
(2013) which was (10£0.12 - 14+£0.03 mg GAE /g ) and Kejing et
al., (2016) was (11.97 £ 0.33 mg GAE /g).

Table (3): Total phenolic content (mg GAE /g) of herbs
(inhibition %0).

Herbs Ginger Marjoram

Total phenolic 4.33+0.12 5.40+0.14
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Table (4): Antioxidant activity of herbs levels using DPPH
method (inhibition %).

Herbs types Herbs’ Levels
Level (1) Level (2) Level (3) IC50*
Ginger 24.35 32.56 44,25 238.42
Marjoram 25.55 34.32 45.15 181.44

*IC50 = Half-maximal inhibitory concentration
Formula (1) = 1% ginger Formula (2) = 2% ginger Formula (3) = 3% ginger
Formula _(4) =1.5% Formula _(5) =2.5% Formula _(6) =3.5%

marjoram marjoram marjoram

Results in the Table (4), the ICso values of the extracts
hence it represents the lower concentration of herbs extract
required to scavenge DPPH radical to 50%. The lower the ICs
value, the higher the antioxidant activity. Marjoram showed high
antioxidant activity with 1Csy values 181.44. (Daugan and
Abdullah, 2017) and (Nieto, 2020) those reported marjoram (1Cs
values 181.44) because of had high total phenolics content was
obtained at addition of dried marjoram leaves. Than ginger herb
had (ICso values 238.42) (Mahmoud et al., 2017) and (Mustafa
and Chin, 2023).

3. Physicochemical properties of treated formulated
chicken burger:

a) Water holding capacity (WHC) of Chicken burger:

Data from Table (5) showed that the addition of Ginger and
Marjoram at level (1.5%) increased the water holding capacity
(WHC) of Chicken burger as compared to the control sample. The
high values of WHC might be due to the ability of the extracts to
retain water.

Table (5): Physical properties of Chicken Burger samples
treated with different levels of herbs powder.

Chicken Burger samples
Physical Ginger Marjoram
Properties Control | Formula | Formula | Formula | Formula | Formula | Formula
1 2 3 4 5 6
WHC (%) 52.5 75.1 65.8 65.9 75.4 47.9 46.3
Cooking
properties

]
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Cooking

loss (%) 19 11 8 8 14 13 11

Cooking

vield (%) 81 89 92 92 86 87 89

Shrinkage | 136 | 136 9 9 136 | 136 | 136
(%)

Formula (1) = 1% Ginger ~ Formula (2) = 2% Ginger Formula (3) = 3% Ginger
Formula (4) = 1.5% Formula (5) = 2.5% Formula (6) = 3.5%

Marjoram Marjoram Marjoram

It could be observed, samples with ginger levels of (1%, 2
% and 3%) had a higher WHC value (75.1%, 65.8%, and 65.9%
respectively) than the control (52.5 %) due to the synergistic
effects of the high protein content and the high fibre contents in
the added dried powder of ginger .but the samples with Marjoram
levels of (2.5 % and 3.5%) had a least WHC value (47.9%, and
46.3% respectively).

4. Evaluation of Cooking Properties:
a)  Cooking loss:

From the data in table (5), it could be observed that, there
was difference in cooking loss values between chicken burger
treatments with types of herbs and control samples after
processing at zero time.

It was noticeable that the samples treated with ginger at
levels (1%, 2% and 3%) had a lower cooking loss value compared
to the control and other treatments, which the values were (11%,
8%and8% respectively) and control sample was (19%). also
found that samples treated with marjoram at levels (1.5%, 2.5%
and3.5%) had a lower cooking loss value(14%,13% and 11%)
compared to the control (19%) only but higher than cooking loss
values for the samples treated with ginger. This improvement in
cooking loss (lower cooking loss ) was by the addition of herbs
powder which is able to bind water and fat, consequently
(Rinaudo, 2006; El-demery, 2010 and Mahmoud et al.,
2017).Dietary fibres decreased cooking loss because of their high
ability to keep moisture and fat in the matrix (Besbes et al.,
2008).
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b)Cooking yield:

Data in Table (5), showed the Chicken Burger samples
contain ginger at levels (1%,2%and3%) had higher cooking yield
(89%,92% and 92%) respectively compared to the control (81% )
and other treatments, followed by the samples contain marjoram
at levels (1.5%,2.5%and 3.5%) which cooking yield values for
marjoram (86%,87% and 89 %) respectively. These results were
on line with Darwish et al., (2012) and Minin, (2013).

¢) Shrinkage:

The results in table (5), it was observed that the samples
contain ginger at levels (2%, 3%) had the lowest shrinkage value
(9%) compared to other samples, While, treatments which had
herbs at levels (1%) ginger, (1.5%, 2.5%, 3.5%) marjoram and
control sample had the same shrinkage rate (13.6%) and showed
higher in shrinkage similar results were obtained with (Abu-
almaaly, 2011). this might be attributed to excessive fat
separation and water released which occurred during cooking and
decreasing in water holding capacity (W.H.C)Similar results were
obtained with Woelfel et al., (2012).

5. Effect of herbs on the storage stability of prepared
burgers:
a)PH value

Measuring of pH value is important due to its influence on
many characteristics, including shelf-life, colour, water holding
capacity and texture of meat and meat products(Mahmoud et al .,
2017).

Results in table (6), showed that PH of chicken burger
treated with different levels of herbs powder ginger and marjoram
during storage period at 4 +1°C for 14 days were. Results was
noticed that chicken burger contain ginger at levels (1%, 2%, 3%)
had less pH value during 4" , 8" and 14™ days compared with
control sample and other treatments. These results were in
agreement with Darwish et al., (2012) and (Mir et al., (2017).
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Followed by the samples contain with marjoram at levels (1.5%,
2.5%, 3.5%) which had less pH value compared with control
sample. The decreasing in pH might be attributed to used ginger
in the burger formulas which has been known to have effective as
antimicrobial due to phenolic compounds in ginger (Indiarto and
Rezaharsamto, 2020a). In addition to Marjoram was reported to
contain high amounts of bioactive polyphenolic compounds that
are very useful for health and have its therapeutic effects (El-
Wakf et al., 2020).

Table (6): Mean value PH of chicken burgers treated with
different levels of herbs powder during storage at period 4
+1°C for 14 days:-

Chicken Burger samples

Ginger Marjoram
Days Control | Formula | Formula | Formula | Formula | Formula | Formula
1 2 3 4 5 6

Istday | 5.4lac | 5.44ab 5.43ab 5.43ab 5.42ab 5.43ab 5.42ab
4thday | 6.10ab | 5.71bb | 5.70bb | 5.69bb 5.81aa 5.80aa | 5.78ab
8thday | 6.48ab | 6.15aa 6.14aa 6.14aa 6.17ab 6.16aa | 6.15ab
14thday | 7.64aa | 6.36aa 6.35ha 6.35ha 6.61ba 6.60ba 6.59ha

Means in the same column followed by different letters are significantly different (p<0.05),
Upper case letters for rows and lower-case letters for columns.
Formula (1) = 1% Ginger Formula (2) = 3% Ginger Formula (3) = 3% Ginger
Formula (4) = 1.5% Formula (5) = 2.5% Formula (6) = 3.5%
Marjoram Marjoram Marjoram

b) Thiobarbituric acid (TBA) value of chicken burgers:

Thiobarbituric acid (TBA) value is the measure of
oxidative rancidity in food and is expressed as a value or number
(as mg of malondialdehyde per kg). Lipid oxidation in food
systems including meat products is the reason behind the
formation of off-flavors and off-odors. TBA test gives a direct
evaluation of lipid oxidation in meat products and the sensory
evaluation is strongly related to it. According to The Egyptian
Organization for Standardization and Quality (EOSQC)-
(2005), TBA might not exceed 0.9 mg malonaldehyde/kg.
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Table (7): Mean value Thiobarbituric acid (TBA) of chicken
burgers treated with different levels of herbs powder during
storage at 4 £1°C for 14 days:-

Chicken Burger samples

Ginger Marjoram
Days Control | Formula | Formula | Formula | Formula Formula

Formula 5

1 2 3 4 6

Istday | 0.392ad | 0.400abc | 0.40labc | 0.400abc | 0.380cc 0.379cc 0.379ac
4thday | 0.678 ac | 0.495chc | 0.493chc | 0.492cbc | 0.480cbc | 0.477cchc | 0.475chc
8thday | 1.250ab | 0.622bb | 0.620bb | 0.618 bb | 0.614bb | 0.612bb | 0.610 bb
14th day | 1.568aa | 0.938ba | 0.936ba | 0.934ba | 0.908ba 0.906bha 0.906bha

Means in the same column followed by different letters are significantly different
(p<0.05), Upper case letters for rows and lower-case letters for columns.
Formula (1) = 1% Ginger ~ Formula (2) = 3% Ginger Formula (3) = 3% Ginger

= 0, = 0,
Forml\ljlla (4) 1.5% Formula _(5) 2.5% Formula (6) = 3.5% Marjoram
arjoram Marjoram

From these results it was noticed that there weren't
significant differences (p<0.05) between all chicken burger
treatment with herbs and control sample immediately after
processing at the first day. On 4™, 8th and 14" days, the lowest
TBA value was obtained in chicken burger treated with marjoram
levels at (1.5%, 2.5% and 3.5%), than chicken burger treated with
ginger levels at (1 %, 2% and 3%) TBA while the highest values
were recorded to control sample. The high TBA value in all
samples it might be because of the increased lipid oxidation and
production of volatile metabolites in the presence of oxygen
during preparation and storage as well as during aerobic
packaging (Goli et al., 2005). It was noticed that as the levels of
herbs increases, the TBA value decreases compared to control
sample. These results support the previous results reported by
Soltanizadeh and Ghiasi-Esfahani, (2015). the lower values of
TBA values in the treated burgers with (marjoram) may be
attributed to the antioxidative effect of the herbs, especially due
to its high phenolic contents which have the ability to scavenge
free radicals, thereby reducing the rate of lipid oxidation(El-
Wakf et al., 2020).
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6. Microbiological analysis

Meat products (chicken burgers) are as a major vehicle of
most reported food poisoning outbreaks. Therefore, it is important
to use the microbiological standards because they give guidance
on the acceptability of meat products and their manufacturing,
handling and distribution processes.

a) Total bacterial count (log cfu/g) of chicken
burgers:

Data in Table (8), showed that addition of ginger and
marjoram decreased Total bacterial count and slowed down the
growth during the storage period in parallel to increasing the
concentration, compared to control sample.

Table (8): Total bacterial count (log cfa/g) of chicken burgers
treated with different levels of herbs powder during storage at
4 +1°C for 14 days:-

Chicken Burger samples

Davs Ginger Marjoram
y Control | Formula | Formula | Formula | Formula | Formula | Formula
1 2 3 4 5 6

1st day 3.72ad 3.74ac 3.73ac 3.73ac 3.72ad 3.72ac 3.72ac

4th day 6.85ac | 6.02abc | 5.85abc | 5.74abc | 5.71ac | 5.65bbc | 5.10bbc

8th day 8.20ab 6.95hbb 6.80bb 6.74bb 6.88bb 6.40bb 6.10bb

14th day | 9.96aa 9.14aa 8.44ha 8.11ba 8.38ba 7.78ca 7.25ca

Means in the same column followed by different letters are significantly different
(p<0.05), Upper case letters for rows and lower-case letters for columns

Formula (1) = 1% Ginger Formula (2) = 3% Ginger Formula (3) = 3% Ginger
Formula (4) = 1.5% Marjoram Formula (5) = 2.5% Formula (6) = 3.5%
Marjoram Marjoram

It was noticed on the first day of the storage period at
(4+1°C), the results of the treated samples and untreated (control)
sample were close.

On 4" | 8" and 14™ days, The total bacterial counts of the
prepared burgers were gradually increased, On the contrary, the
lowest value for total bacterial counts was in the samples
containing marjoram at levels (1.5%, 2.5% and 3.5%) than ginger
samples (1%,2%and 3%). marjoram showed a strong inhibitory
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effect on this microbial growth. The effectiveness of inhibitiories
followed the sequence: Marjoram and ginger. Such results are in
agreement (Mohamed et al., 2011) and (Daugan and Abdullah,
2017). the marjoram was more effective in reducing total bacterial
counts compared control, this is related to the high content of
phenolic content, where (Sousa et al., 2006) and (EI-Wakf et al.,
2020) .those reported that foods rich in polyphenols relate with a
wide range of biological properties such as antimicrobial activity.

b)Mold and yeast count

Total yeast and mold count (TYMC) is used as an indicator
on the overall cleanliness of a product’s life cycle, from growth,
processing, handling and storage. A product with high TYMC can
be harmful to both consumers and farmers (Mahmuod and
Bader, 2011).

Table (9): Mold and yeast count (1ogcfa/g) of chicken burgers
treated with different levels of herbs powder during storage at
4 +1°C for 14 days:-

Chicken Burger samples

Davs Ginger Marjoram
y Control | Formula | Formula | Formula | Formula | Formula | Formula
1 2 3 4 5 6

1st day 2.69ad 2.70ac 2.71ac 2.71ac 2.70ab 2.71ac 2.70ac

4th day 4.35ac 3.64bb 3.60bb 3.45cd 4.15aa 3.71bb 3.60bb

8th day 5.65ab 4.89ba 3.68ch 3.61ch 4.94aa 3.88hb 3.85bb

14th day | 6.66aa 5.11ba 4.87ca 4.71ca 5.77ba 4.89ca 4.86ca
Means in the same column followed by different letters are significantly different
(p<0.05), Upper case letters for rows and lower-case letters for columns
Formula (1) = 1% Ginger Formula (2) =3% Ginger  Formula (3) = 3% Ginger
Formula (4) = 1.5% Marjoram Formula (5) = 2.5% Formula (6) = 3.5%
Marjoram Marjoram
Data in table (9) showed that addition of ginger and
marjoram decreased Total yeast and mold count and slowed down

the growth during the storage period compared to control sample.

On the first day of storage, the values of Mold and yeast
count in the samples treated with herbs and the untreated sample
(control) were similar in the range of (2.69 - 2.70 - 2.7 110g/g).
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On the 4" the 8" and 14" day of the storage period at 4
+1°C, it was noted that the samples containing ginger still had the
lowest value in the Mold and yeast count compared to the other
samples, followed by the samples containing marjoram. While the
control sample continued to increase (5.65 to 6.66 10g/g) and the
rate was greater than the treated samples the result with agree
with Hussein et al., (2015). Used ginger in the burger formulas
had effective as antimicrobial due to phenolic compounds in
ginger (Indiarto and Rezaharsamto, 2020a).

7. Sensory evaluation:

Table (10), showed the results of sensory evaluation of
chicken burger samples.

Table (10): Mean value of sensory characteristics of chicken
burgers treated with different levels of herbs powder Level of
significant is (p<0.05).

Chicken Burger samples
- Ginger Marjoram
Characteristics
Control | Formula | Formula | Formula | Formula | Formula | Formula SD
1 2 3 4 5 6

Taste 3.1ef 3.1ef 4.25ab 4.75a 3.8bcd 3.75bcde | 3.6cdef | 0.397

Oder 3.1fg 4.05abcd 4.5a 4.3abc | 3.65cdef | 3.50def | 4.05abcd | 0.435

Color 3.25¢ef 4.55ab 4.85a 4.6ab 3.8cde 3.45def 3.40ef 0.394

Texture 3.35¢ 4.0ab 4.3a 4.4a 3.6hc 3.3cd 3.2cd 0.400

Juiciness 3.2cd 3.9b 4.7a 4.6a 3.65hc 3.25hcd 3.1cd 0.400

Appearance 3.1fg 4.0ba 4.7a 4.2ab 3.7bcdef | 3.55cdef | 3.35defg | 0.383

Overall 33d | 400abc | 44a | 4.15ab | 355bcd | 3.25de | 3.25de | 0.475
acceptability

*Level of significant is (p< 0.05).
Means in the same column followed by different letters are significantly different (p<0.05),
Upper case letters for rows and lower-case letters for columns.

Formula (1) = 1% Ginger Formula (2) =3% Ginger  Formula (3) = 3% Ginger
Formula (5) = 2.5% Formula (6) = 3.5%

= 0 i
Formula (4) = 1.5% Marjoram Marjoram Marjoram

When comparing each of the two herbs with the control
sample, it was found that the samples containing the 2% ginger
and (1.5%) marjoram were better in all characteristics for the
tasters, as these herbs were sharp in the chicken burger, and as for
the ginger herb, it was the best in all characteristics for the tasters.
But sample containing the (2%) ginger is more acceptable in
most characteristics than the other levels the sample containing
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1% ginger is weakling in taste in addition to the sample
containing 3% ginger was unaccepted This is because of the
taste was more pungent. On the other hand, when comparing
samples containing marjoram the best level was 1% and when
compared with control sample there were no significant different
but the other samples (2.5%, 3.5% marjoram) were little
acceptable for consumer because of, The marjoram was
overpowering the taste of the meat and the colour was different
than usual, but the texture was good. This result is similar with
(Darwish et al., 2012) ;( Abdel-Naeem and Mohamed, 2016)
and (Mancini et al., 2017). Ginger showed up the best one for
attained the highest sensory acceptance, which makes it the spice
of choice to be used as a natural additive in the elaboration of
chicken burgers (Mancini et al., 2017).

7. Chemical composition of chicken burgers:

Data in table (11) showed that the chemical composition of
control sample and chicken burger samples treated with the best
level of herbs.

The value of protein content among treated  chicken
burger samples with different additive of herbs (The sample
containing 2% ginger ) was The highest in protein content
(16.28%) , while protein content in (The sample containing 1.5%
marjoram) was(16.14%), compared to control sample (15.42%) .

Table (11): Gross chemical composition (%) presented the
best samples of chicken burgers treated with different levels
of herbs powder and control samples.

Chemical chicken burgers samples

Composition (%) Control Formula 2 Formula 4

Protein 15.42 16.28 16.14

Fat 12.85 11.14 11.43

Carbohydrate 7.12 6.56 6.22

Moisture 62.56 63.78 63.70

Ash 2.05 2.24 2.51

Fiber 1.17 11.22 4.54
Formula (2) containing 2% Ginger Formula (4) containing 1.5% Marjoram
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As for fat content among samples with different additive
of herbs The highest value for fat content was The control
sample (12.85%), than The sample containing 1.5% marjoram
(11.43% ), than The sample containing 2% ginger (11.14%) .
Moreover Ash content among samples with different additive of
herbs (The sample containing1.5% marjoram) was a highest value
for ash content than the other samples (2.51%), while Ash content
in the sample containing 2% ginger herb (2.24%) followed by
The control sample (2.05%) .

In addition to the moisture content in the samples, the
moisture content in the control sample (62.56%) was lower than
other samples, and the highest value was for the sample
containing 2% ginger (63.78%), then the sample containing 1.5%
marjoram(63.70%),But, it was found that the highest fibre content
was in the sample containing 2% ginger (11.22%), than the
sample containing 1.5% marjoram (4.54%), and the lowest fiber
content was in the control sample (1.17%).

Conclusion:

This study concluded that the addition of the herbs (ginger
and marjoram) in the formulations (at 2% and 1 .5%,
respectively) reduced the microbial counts and slowed the lipid
oxidation of the chicken burgers. Moreover, the burgers made
with ginger had the highest rates of sensory acceptance.
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