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Abstract: Chicken meat is a low-fat, high-protein food that is increasingly growing in
popularity around the world. Therefore, various food ingredients have been added to
improve the characteristics of the chicken sausage. Among them, Basil seed gum (BSG)
was extracted, and the effect of adding it in percentages of 0.5, 1.0, 1.5, and 2.0 % was
studied as- a partial replacement- for animal fat in processed sausages and its effect on the
proximate composition, sensory and quality characteristics of chicken sausages. The yield
of gum extract was 17.5% on a dry-weight basis. Moreover, the results of analyzing the
proximate composition of prepared sausage showed an increase in the moisture, protein,
and ash percentage. However, the percentage of fat, carbohydrates, and caloric value in
them decreased. The results also showed increased water holding capacity, emulsion
stability, and cooking yield in the prepared sausages. In contrast, the percentage of cooking
loss and loss of thaw loss decreased. It was also noted that the peroxide value, free fatty
acids, and cholesterol decreased by increasing the concentration of gum added, up to 2%.
Besides that, the addition of gum concentrations resulted in a clear improvement in the
sensory characteristics and acceptability of the assessor, especially colour, tenderness,
juiciness, and overall acceptability. It can be concluded from this research that the
possibility of using BSG as a fat replacer to manufacture low-fat chicken sausages, which
contributes to reducing the cost of sausage mixtures and giving a healthy, low-calorie
product.
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Introduction

Meat is a good source of protein due to its
nutritional properties and its desirable taste and
flavor. The highest consumption of white
meat, including poultry meat, has increased in
demand worldwide. Besides, its popularity has
increased due to its cheap prices and
nutritional properties and being for consumers
in developed countries, an excellent source of
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animals (Saengphol & Pirak, 2018). The
sources of meat used in processing differ in
different countries and the sources of their
livestock. Climatic conditions, food traditions,
religious beliefs, economic level, and technical
development play the main role in this
variation (Capita et al., 2006). For thousands
of years, the sausage industry has relied on red
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meat. However, during the last two decades of
the twentieth century, thinking began about
introducing poultry meat into the sausage
industry (Carballo, 2021).

The consumption of meat products such as
sausages, whether chicken or beef sausages, is
increasing due to the lifestyle development,
but these traditional products lack dietary
fibre, unsaturated fatty acids, essential fatty
acids, antioxidants, and phenolic compounds
(Pateiro et al., 2018). Consumers prefer new
types of products with good nutritional, health,
and sensory characteristics. Ghafouri-Oskuei
et al. (2019) prepared healthy beef sausages
fortified with flaxseed and tomato powder.

Chicken meat has a high protein content and
a low fat content, with a high proportion of
unsaturated fatty acids and a low carbohydrate
content. Also, chicken meat contains less
saturated fat and cholesterol than beef and
pork, which faces religious determinants for its
consumption (Jo et al., 2018). Thus, chicken
meat is considered healthy for the consumer,
and chicken meat and its products occupy a
permanent place in the human diet due to the
high quality of protein and its content of
essential amino acids as well as being an
excellent source of vitamin B, minerals and
nutrients (Jung et al., 2015).

The production of sausage from chicken
meat only in Britain constitutes between 8-
15% of the total production. Most of these
products belong to the processed meat coated
with high moisture and economic return and
short shelf life such as mortadella and tinned
hot dog sausages. Recently the emulsion
system can be used to manufacture of healthy
meat products that contain beneficial fatty
ingredients such as unsaturated fatty acids such
as EPA and DHA (Carballo, 2021).
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Long-chain hydrophilic polymers with a
high molecular weight are known as
hydrocolloids, and are not surfactant compared
to proteins that have strong hydrophilic and
hydrophobic regions (Huang et al., 2001).
However, several protein-forming units were
observed in the hydrophilic region of
hydrocolloids. = The  most  important
hydrocolloids are sulfated galactans, such as
agar (AG) and « -carrageenan (k -Car). In
addition, uronic acid-based polymers like high
methoxylated pectin (HMP), alginate (ALG),
cellulosic-based gums like
carboxymethylcellulose  (CMC), xanthan
(XG), galactomannans like guar (GG), and
cress seed gum (CSG). Then there is sage seed
gum (SSG), glucomannans like basil seed gum
(BSG), and xanthan gum (XAG). CMC, GG,
and XG are distinguished by providing
stability and thickness, while AG, k-Car, ALG,
and HMP are gelling in food and
pharmaceutical applications (Alghooneh et al.,
2019). Carob gum was rich in bioactive
compounds, in addition, it has antioxidant
activity (Al-Ameri & Nasser, 2021).

BSG is a negatively charged anionic
glucomannan consisting of two large
molecules of different molecular weight PER-
BSG (6000) and super-BSG (1045kDa) and
consisting of D-glucose, D-galactose, D-
mannose, L-arabinose, D-xylose, and L-
rhamnose in approximate ratios 5:15:15:10:
25:25 (Naji-Tabasi & Razavi, 2017b).

Hydrocolloids are one of the main
replacements in low-fat processed meat
products. The ability of these compounds to
alter the rheological and functional properties
of food products makes them very preferred in
the food industry. Many hydrocolloids have
been introduced into meat products as fat
reducing agents, for example, k-Car and GG as
fat replacers in meatballs (Ulu, 2006). Yousefi
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et al. (2018) prepared a low-fat burger by
adding quince seed gum.

Basil is grown in warm regions such as
Africa, Asia (India, and Iran), and Central and
South America, while its leaves are used as a
flavoring agent to give flavor to food. BSG is
extracted from the Ocimum basilicum L. seeds
and takes the form of random coil
conformation. The gum exhibits functional
properties such as emulsification, thickening,
stabilizing, fat replacer, ice crystals growth-
inhibiting, encapsulating properties, binding,
and a surface-active material (Osano et al.,
2014; Naji-Tabasi & Razavi, 2017a). BSG
consists of two main parts: the first is acid-
stable glucomannan with a ratio of 43%, where
the ratio of glucose to mannose is 2:10. The
second part is (1-4) -linked xylan at a rate of
24.2%, and also has acid side chains at carbon
atom C-2 and C 3 of poly xylose in the acid
dissolved fraction, as well as containing a
small amount of glucan at 2.31% (Mirhosseini
& Amid, 2012).

Sweet BSG is used in many foods,
industrial, and pharmaceutical applications as
a thickening and binding agent. Its importance
is evident in the food industries as a thickening
or stabilizing substance and in improving the
texture of the food product, as it was used in
the manufacture of jelly, salad flavors, and
sweets (Hosseini-Parvar et al., 2010). Along
with possesses several therapeutic and
biological activities such as antiulcer and
antioxidant activity (Zeynali et al., 2019).

Basil seeds are a source of gel, which makes
up about 20% (w/w) (Naji-Tabasi & Razavi,
2017a). Gel-layer forms around the basil seeds
when soaked in water. The swelling index of
the seeds is 34-35 ml, and according to the high
mucilage content in basil seeds, it can be used
as a new source of edible colloids in the food
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industry. Recently, researchers have been
interested in adding BSG as one of the
commercial colloids in the food industry due
to the ease of extracting it (Zeynali et al.,
2019). Several studies have indicated the
possibility of successfully using BSG as a
replacer for fat in the manufacture of yogurt,
mayonnaise, ice cream, and pistachio butter, as
BSG creates a network that traps the droplets
of fat and impedes its movement (Naji-Tabasi
& Razavi, 2017b).

In recent years, there has been an increase in
demand for ready-made meals, which are cold
and exposed to a minimum of conventional
treatments. The marketing of these products
increased in developed countries and less
developed countries alike, due to the increase
in consumption of chicken meat and its
manufactured products globally (OECD /FAO,
2017). Therefore, the availability of basil seeds
in Iraq, the cheapness of their price, and the
ease of extracting gum from them, the study
aims is to replace animal fat with BSG with
different concentrations when preparing
chicken sausages and to study the effect of that
on the physical, chemical, and sensory and
texture properties of the product.

Materials & Methods

Raw Materials
Basil seeds

Basil seeds were obtained from local herbal
stores in Baghdad- Iraq, and diagnosed by the
Public Authority for examining and certifying
the seeds, Ministry of Agriculture. The seeds
were cleaned by removing impurities and
foreign materials before use and kept in sealed
glass containers with a temperature 18 °C until
used.
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Chicken

Freshly slaughtered broilers chicken breast
(clean, skinless), Muscularis (pectoralis major)
was obtained from the local markets of
Baghdad city of 5-week old chickens with a
live weight of about 1.5-2 kg. Further, the
breast piece was isolated and placed in
polyethylene bags inside a cooled cork box and
transferred to the laboratory. The meat was
stored by freezing at a temperature of -18° C
throughout experiments.

Sheep back fat

After obtaining the sheep back fat from the
local markets of Baghdad, they were put in
sealed plastic bags and freeze. Then the fat was
cut into cubes of 2-3 cm® before
manufacturing the sausage to facilitate the
grinding process.

Methods
Extracting the basil seeds gum

Basil seed gum (BSG) was extracted according
to the method mentioned by Fekri et al. (2008)
with some modifications. Thus, the basil seeds
were mixed with distilled water at a 1:20 (w/v)
ratio for an hour at room temperature. The
mixture was filtered through a cotton cloth,

and the gum suspension was deposited by
adding 95% ethyl alcohol at a ratio of 3:1
Alcohol/gum suspension (v/v). The gum
suspension was separated by centrifugation at
a speed of 6500xg for 15 minutes, then dried
and milled in a laboratory mill. The powder
was kept in sealed containers at a temperature
of 4°C.

Calculating yield of gum ()

The percentage of gum yield was calculated
according to Saengphol & Pirak (2019) from
the following equation:

Weight of gum
Weight of soaked seed

vield (%) = ( ) x 100

Manufacture of chicken sausages

This study was conducted in the Meat
Processing Laboratory, Department of Food
Sciences, College of Agricultural Engineering
Sciences, University of Baghdad, for the
period from September 2020 to December
2020. Chicken breast and different
concentrations of dried BSG were used as a
replacer for the added fat, crushed ice, garlic
powder, and onions were also used, which
were obtained from the local markets of
Baghdad city, and the treatments were
prepared as shown in the table (1).

Table (1): Treatments of chicken sausages.

Ingredient Treatments
() C T1 T2 T3 T4
Chicken
Breast meat 70 70 70 70 70
Sheep back
fat 10 9.5 9 8.5 8
Basil seed 0 05 1 15 2
gum
Crushed Ice 10 10 10 10 10
Salt 1.5 1.5 1.5 1.5 1.5
Garlic 4 4 4 4 4
powder
Onion 15 15 15 15 15

powder
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Meat grinding was minced by a grinder
machine containing a 6 mm hole grinder plate
twice, while the fat was minced with the same
grinding machine using the Grinder plate with
holes of 4 mm diameter. A mixer machine
mixed the meat mixture. The mixture was
stuffing and filled with transparent plastic
covers with a diameter of 2 cm and a length of
15 cm. as described by Al-Zaidi & Ahmed
(2020). Then, the sausages were preserved in
refrigerate until the research's qualitative and
sensory tests are conducted.

The sausage samples were cooked by
heating them in a cooking pot with boiling
water until the temperature of the sample
center reached 75 °C, and it was cooled at
room temperature of 22 °C. Then the samples
were cut into square pieces with dimensions
(height x diameter, 3 x 2.5), with a total weight
of 10 g, and were used for sensory and loss
evaluation at cooking (Park et al., 2012).

Proximate composition

The proximate composition (moisture, fat,
protein and ash) of dried BSG and chicken
sausage was analyzed according to the

standard methods mentioned in AOAO (2010)
with three replications, carbohydrates were
calculated by subtraction.

Caloric content

Total calories (kcal) were calculated per 100 g
of chicken meat sausage according to
Ghafouri-Oskuei et al. (2019) using values for
fat (9 kcal.g™), carbohydrates (3.87 kcal. g-1),
and protein (4.02 kcal.g-1).

Sensory properties
pH

The pH was measured according to the method
reported by Saengphol & Pirak (2018) using a
pH meter (Mettler, Switzerland).

Water holding capacity (WHC)

The ability of chicken sausages to hold water
was measured according to the method
reported by (Saengphol & Pirak, 2019).

Emulsion stability (total expressible fluid)

The stability of the emulsion was determined
according to the Ali et al. (2011). The stability
of the emulsion was calculated from the
following equation:

TEF = (Weight of centrifuge tube and sample — Weight of centrifuge tube and pellet)

%TEF:(

Thaw loss

Thaw loss was calculated according to the
method mentioned by (Al-Zaidi & Ahmed,
2020).

Cooking loss

Loss during cooking was calculated according
to the method described by Saengphol & Pirak

TEF
) x 100
sample

(2019) by calculating the difference in weight
before and after cooking from the following
equation:

Wr — Wc

Cooking loss (%) = ( Wr

)xlOO
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Where Wr = weight of the uncooked sample (g) to the method mentioned by Mousavi et al.
We= weight of the cooked sample (g) (2019) by measuring the weight of the samples
for each treatment before and after cooking

Cooking yield using the following equation:

The Cooking yield was calculated according

Cooki eld (%) = (cooked weight) « 100
ooking yield (%) = Raw weight
Free Fatty Acids (FFA)
Free fatty acids were estimated based on of oleic acid according to the method mentioned

in AOAC (2016) using the following equation:

volume of of KOH(mI) x N x 282 x 100

i 0, =
Free fatty acids (%) 1000 x Sample weight (g)

Peroxide value (PV) mentioned in Shabeeb & Nassir (2019) using

The PV was estimated according to the method the following equation:

(S x N) x 1000
W

Peroxide value (meq. kg — 1 of sausage sample) =

Where: S is the volume of titration (ml), N is theStatistical Analysis

normal_ity of sodium thiosulfate solution (N = 0.01),.|.he Statistical Analysis System- SAS (2012)
and W is the sample weight (g). program was used to detect the effect of
Cholesterol estimation different factors in study parameters. The least
significant difference —LSD test (Analysis of
Variation-ANOVA) was used to compare
between means in this study significantly.

Total cholesterol concentration was measured
using the method mentioned in the diagnostic
(Kit) manufactured by the Spanish company

Linear Chemicals and read in a Results & Discussions

spectrophotometer at a wavelength of 500 nm.
P P 9 The results in table (2) refer to the chemical

Sensory evaluation content of the chicken breast, as it was noticed
The sensory evaluation of chicken sausage was that the moisture content was 71.7% and
conducted by 11 of the experienced experts in protein was 23.9%. These results were close to
the Department of Food Sciences, College of what (Modi et al., 2005) pointed out, that
Agricultural Engineering Sciences, University chicken meat contains a high percentage of
of Baghdad, in terms of colour, flavor, high-quality protein that increases in the
tenderness, juiciness, and overall acceptance, chicken breast and a low percentage of fat, as
using a 10-point descriptive scale and the percentage of fat and ash reached (1.9, and
represents 1 = extremely undesirable, 10 = 1.6 %), respectively.

extremely desirable (Park et al., 2012).
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Table (2): Proximate composition of chicken breast meat (wet basis).

Parameter Percentage (%)
Moisture 71.7 + 4.63
Protein 239+ 147
Fat 1.9+0.07
Ash 16+£05
The results in table (3) indicated the 84.75%, which depends on the amount of
chemical content of BSG, as the moisture protein and fat remaining after extracted the
content reached 4.9% and protein was 9.2%. A gum. Osano et al. (2014) reported that BSG
small amount of protein in gum is important in consists of 1.32% protein, 4.38% fat, 79.63%
improving emulsifying properties, fat binding, total carbohydrates, and 9.1% moisture.
and some other functional characteristics. The Likewise, (Naji-Tabasi & Razavi, 2017b)
percentage of ash and fat was (1.1, and 0.05%), indicated that the percentages of moisture, ash,
consistent with (Fekri et al., 2008; Abd EI- protein, and total sugars in the gum itself were
Aziz et al, 2016) results. The total (5.92, 5.36, 2.37, and 92.44%), respectively.

carbohydrate content in the gum powder was

Table (3): Proximate composition of BSG powder.

Parameter Percentage (%)
Moisture 49+0.12
Protein 9.2+0.37
Fat 0.05+0.01
Ash 1.1+£0.02
Total carbohydrate 84.75 +5.17
The yield of gum extracted was 17.5% on a (66.91, 66.73, and 66.14%), at a concentration
dry weight basis. Table (4) showed the of (0.5, 1.0, and 1.5%) of the added gum
chemical content of sausage samples made powder. The percentage of protein and ash also
from the chicken breast meat and BSG powder increased significantly (P<0.05) in direct
added to it in different percentages to replace proportion to the increase in the concentrations
animal fat. It was noticed that the moisture of the added gum, which is more obvious up to
content of the prepared sausage increased 2%, which does not differ significantly from its
insignificantly (P<0.05) by increasing the percentage in 1% and 1.5%. On the other hand,
percentage of adding gum powder. Besides, it differed significantly from its percentage
the highest increase at 2% amounted to with concentrations of 0 and 0.5%. However,
66.96%, compared with standard sausages, the decrease in fat percentage was recorded
which was 64.32%, and reached with significant differences with the increase
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of the concentration used, as it decreased from
2.40% in the standard sample to 0.11% when

adding 2% of gum, and these results are agreed
with what (Lee & Chin, 2017) found.

Table (4): Proximate composition of chicken sausage with BSG powder.

Total Caloric
Treatments Moisture Protein Ash Fat carbohvdrate content Cholesterol
) @) ) (%) Ty (kealg  (mg100g?)
Y
1.33 2.40
64.32 17.06 147.80 150.66 +6.41
C 12453 4058 b 10504 10508 14.89 +0.79 a 4591 a 3
17.88 151 1.83
66.14 137.26  144.93 +5.38
T1 +3.05 4 +0.61 +0.09 +0.04 12.64+0.73Db +6.07 b 3
ab b a
1.82 1.12 130.24
T 66.73 18.60 +006 +0.04 11.73+0.61 b +5 44 be 140.33 +5.95
+2.72a 0.74a a
ab b
1.89 0.65
66.91 18.65 126.87 139.00 +4.68
T3 42554 40.71a i(;.bll i(t)).((:ﬁ 11.90 +0.55b 4537 ¢ 3
66.96 18.83 2.00 0.11 123.51
T4 26la +074a 2008 =001 1210#0.63b o ¢ 139'0%14'68
a c
LSD: 0.05 3.27NS 1.094* 0.466 0.682 1.85* 8.423 * 17.53 NS
* *

The different letters in the same column differed significantly

* (P<0.05)

Basil seed gum powder: 0%(C), 0.5%(T1), 1%(T2), 1.5%(T3), 2%( T4)

Similarly, the total carbohydrate percentage
decreased significantly at a concentration of
0.5%, which in turn did not record a significant
decrease with the other gum concentrations
used, as it reached (12.64, 11.73, 11.90, and
12.10%) at concentrations of (0.5, 1.0, 1.5, and
2 %). Whereas, the caloric value decreased
significantly with the increase of the added
gum powder concentrations, as it reached
(147.80, 137.26, 130.24, 126.87, and 123.51
kcal.100g) when adding gum at
concentrations of (0, 0.5, 1.0, 1.5, and 2%),
respectively. So, it was noticed that the highest
value of caloric value was in the control
treatment, which differed significantly from
the concentrations of (0.5, 1.0, 1.5, and 2%).
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At the same time, the difference was not
significant in the concentrations of (0.5, and
1.0%) and at (1.0, and 1.5%) of percentage
gum.

The cholesterol levels decreased in an
insignificant matter by increasing the
concentration of gum added to 2%. It was
150.66 mg.100g* in the gum-free control
treatment, while it was less when the gum
powder was added at a concentration of 2%,
which reached 139.00 mg.100g™.

Table (5) showed the functional properties
of sausages made from chicken meat by adding
different percentages from BSG powder.
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It was noticed that the weight loss was not
significant during cooking. The thaw loss also
gradually decreased in an insignificant manner
with the increase in the concentration of the
added gum powder, as the weight loss during
cooking was (38.60, 38.42, 38.04, 37.94 and
37.92%). However, the thaw loss was (2.11,
2.08, 2.02, 2.00, and 2.00%) when gum was
added at concentrations of (0, 0.5, 1 and 1. 5
and 2%, respectively. Cooking loss is
important to understand the effect of non-meat
ingredients on product characteristics.

It is also noted from table (5) that the
cooking yield levels increased and improved in
an insignificant matter by increasing the
concentrations of added gum. The results were
agreed with (Lee & Chin, 2017) finding, that

the addition of BSG at a concentration of 0.5%
improved the cooking yield, while the addition
of BSG at the same concentration with gelatin
at 0.25 and 0.5% gave higher levels of cooking
yield compared with the control treatment
without it. The cooking yield improvement
may be attributed to the role of BSG in
trapping moisture and fat in the chicken
sausage mixes.

WHC was significantly increased by
increasing the concentrations used up to 1% of
the added gum. Furthermore, water-holding
capacity is one of the indicators of meat
quality, as it affects the appearance of the
product, the characteristics of cooking,
juiciness and tenderness. (Darwish et al., 2012;
Al-Husseiny & Khrebish, 2019).

Table (5): Functional properties of chicken breast sausage with BSG powder.

Cookin Emulsion  Cooking
Treatments loss ((y@)l Thaw loss  WHC (%) stability yield pH
° (%) (%)
38.60+ 2.11+0.07 42.04 +£2.46 61.40 6.5
c 152 a a a 4.3240.76C 5545 +033a
38.42 2.08 £0.11 43.04 +2.76 61.58 5.8
T +2.05 a a a 61120.15b 5335 4020
38.04+ 2.02+0.06 44.36 £2.07 61.96 5.9
T2 1.25a a a 70220202 1974 +031b
6.2
37.94 2.00 £0.07 44.30 +1.67 61.02
T3 +1.08 a a a 115+0).17a +183 a ig'b37
6.0
3792+ 2.00+0.12 44.22 +2.33 62.08
T4 197 a a 3 7.20+0.24 a +2.05 a i(;.b26
. N 3.265 N
LSD: 0.05 2.85 NS 0.168 NS 3.09 NS 0.882 NS 0.598

The different letters in the same column differed significantly

* (P<0.05)

Basil seed gum powder: 09%(C), 0.5%(T1), 19%(T2), 1.5%(T3), 2%( T4)

It was observed that the product's ability to
holding water was significantly increased by
increasing the used concentrations of BSG,
which were more obvious at concentrations of

0.5 and 1%, which amounted to 43.04% and
44.36%, respectively. Thus, there were
directly proportional to the emulsion stability,
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which increased with

concentrations.

increasing

The ability of BSG to holding water may be
attributed to the fact that the gum is composed
of more than 80% carbohydrates and that the
increase in the pH and the ionic strength
increases the capacity of the existing protein to
holding water and binding to it as it moves
away from the isoelectric point or, the gum
works to protect proteins from decomposition
and prevent water from coming out and
remaining bonded to the protein by protein-
water bonds.

The stability of the emulsion was (4.32,
6.11, 7.02, 7.15 and 7.20%), as it was observed
to be significantly increased by increasing the
percentages of adding BSG  with
concentrations of (0, 0.5, 1, 1.5, and 2%),
respectively. It was noticed that the highest
stability of the emulsion was at a concentration
of (1.0, 15, and 2%), which differed
significantly from what it was from the
concentration of 0.5% and the control
treatment, as show in table (4). Relatedly, it is
evident from the results that adding gum to
chicken sausage led to a reduction in fluid loss
compared to the control treatment. -This may
be attributed to the increased ability to form
chemical bonds, which reduces water loss

(Ara’ujo et al., 2018). These results are agreed
with Lee & Chin (2017) findings.

Table (6) indicated the PV and FFA
percentage for prepared chicken breast sausage
by adding different concentrations of BSG.
However, it was noted that the value of FFA
decreased insignificantly at a concentration of
0.5% compared with the control treatment. In
contrast, its decrease was significant with the
concentrations (1.0, 1.5, and 2%). It was also
observed that PV values decreased in an
insignificant matter, as the PV value in the
control treatment was 1.14 meg.kg™, compared
with 0.93 meq.kg-! when adding gum at a
concentration of 2%. This may be attributed to
the fact that the BSG is rich in phenolic
compounds that can chelate metal ions and
scavenging free radicals in sausages. These
antioxidant properties can inhibit lipid
oxidation in meat products. These results agree
with (Al-Zaidi & Ahmed, 2020) that the PV
does not exceed 1.4 meq.kg? of fat when
preparing sausages by adding natural extracts
of lemon and orange peels. Thus, these
additives have a clear inhibitory effect in
inhibiting lipid oxidation and reducing the PV
(O'Brien, 2008; Kim & Chin, 2016) indicate
the same results.

Table (6) Peroxide value and FFA of chicken breast sausage with BSG powder.

Treatments Peroxide value (meg.kg™) (%) Free Fatty Acids
C 1.14 £0.08 a 0.05 +0.008 a
Tl 1.10+0.19a 0.04 +0.005 ab
T2 0.99+0.11a 0.02 £0.002 b
T3 0.97 £0.09 a 0.02 +0.001 b
T4 0.93+0.15a 0.02 +0.001 b
LSD: 0.05 0.288 NS 0.022 *

Basil seed gum powder: 0%(C), 0.5%(T1), 1%(T2), 1.5%(T3), 2%( T4)
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Many kinds of research have indicated the
possibility of many gums such as flaxseed gum
(Thakur et al., 2009) and cress seed gum (Ul-
Ridha et al., 2019) to reduce cholesterol due to
these plant gums contain antioxidants. The PV
did not show any perceptible differences with
the increase in the concentrations used up to
1%.

Table (7) showed the sensory evaluation of
the prepared chicken breast sausage by adding
different concentrations of BSG. It was noticed

that the sensory characteristics improved
significantly by adding the gum
concentrations, especially the colour, juiciness
and overall acceptability. At the same time, its
improvement was slight and insignificant for
flavor and tenderness. This was evident
especially at (0.5 and 1%), which was evident
in  tenderness, juiciness, and overall
acceptability and then in colour and flavor
respectively, making it more acceptable to the
panelists

Table (7): Sensory evaluation of chicken breast sausage with BSG powder.

Treatments Colour Flavor Tenderness Juiciness Overa!l_

acceptability
C 7.33 ;-’0'43 800+039a 7.33+041a 7.36+034b  7.67+0.61ab
T1 8'02;0'55 8.25+042a 7.65+048a 7.96+050a  8.35+0.56a
T2 8.87+0.48a 8.00+040a 7.77+0.26a 8.24+0.56a 8.30 +0.62 a
T3 8.85+0.61a 7.77+0.35a 7.32+0.37a 8.15+0.42a 7.93 +0.49 ab
T4 8.74+0.67a 750+051a 7.32+0.37a 7.99+0.48a 7.40+0.50 b

LSD: 0.05 0.902 * 0.884 NS 0.498 NS 0.707 * 0.793 *

The different letters in the same column differed significantly

* (P<0.05)

Basil seed gum powder: 0%(C), 0.5%(T1), 1%(T2), 1.5%(T3), 2%( T4)

The results showed that the addition of
different concentrations of BSG improved in
the colour of the processed sausages and was
more obvious by increasing the concentrations
of added gum. According to several research,
adding dietary fibre to low-fat meat products
diminishes hardness through disrupting the
protein-protein or protein-water network (Han
& Bertram, 2017). Because the diameter of the
muscle fibre is big and the fat concentration is
low, chicken breast muscle is mostly made up
of quick glycolytic fibres (typellb fibres). As
a result, the meat tissue is dry and firm (Choe,
2018).

Finally, adding dietary fibre to meat
products gives a soft texture while reducing the
fat content because its oil holding capacity.
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The researchers noted the importance of using
tissue enhancing substances in meat products,
which are often used as fat replacers, to reduce
added fat and improve tissue properties (Wang
et al., 2018). Saengphol & Pirak (2018)
showed the possibility of using hoary basil
gum as a replacer for lard fat with more than
80% by adding 2% salt to manufacture meat
products.

Conclusion

It can be concluded from the research the
possibility of using BSG to prepare healthy
and good-quality chicken sausages due to the
improvement of water and fat binding qualities
as well as the improvement of the cooking
yield, flavor and, other sensory qualities. BSG
can also be used as a partial replacement to fat
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for making chicken sausages, which reduces
the cost of sausage mixes and gives a healthy,
low-calorie product.

Acknowledgments

The authors are grateful and appreciate the
cooperation received from the Ministry of
Science and Technology-Irag for support this
study and carry out some laboratory
experiments related to the research.

ORCID:

I. M. Al-Aubadi: https://orcid.org/0000-
0002-0494-7846

B. A. A. Abdulrahem: https://orcid.org/0000-
0002-6173-2817

M. M. Ahmed: https://orcid.org/0000-0003-
2121-9004

References

Abd EI-Aziz, M., Haggag, H. F., Kaluoubi, M. M.,
Hassan, L. K., EI-Sayed, M. M. & Sayed, A. F.
(2016). Characterization of ethanol precipitated
cress seed and flaxseed mucilages compared with
commercial guar gum. American Journal of Food
Technology, 11(3), 84-91.
https://doi.org/10.3923/ajft.2016.84.91

Al-Ameri, M. T. G., & Nasser, A. K. (2021). In vitro
antioxidant properties of gum extract from the
carob (Ceratonia silique L.) plant. Basrah Journal
of  Agricultural  Sciences, 34(1), 83-92.
https://doi.org/10.37077/25200860.2021.34.1.08

Alghooneh, A., Razavi, S. M. A., & Kasapis, S. (2019).
Classification of hydrocolloids based on small
amplitude oscillatory shear, large amplitude
oscillatory shear, and textural properties. Journal of
Texture Studies, 50(6), 520-538.
https://doi.org/10.1111/jtxs.12459

Al-Husseiny, K. S. J., & Khrebish, M. T. (2019).
Determination of chemical content and some
physical properties and meat pigments (myoglobin,
meta myoglobin and oxymyoglobin) in different
parts of slaughtered animals. Basrah Journal of
Agricultural Sciences, 32(Spec. Issue 2), 302-319.
https://doi.org/10.37077/25200860.2019.250

Al-Zaidi, R. M. K., & Ahmed, M. M. (2020). The effect
of adding some essential oils to the
physicochemical properties of frozen beef sausage

240

with different storage periods. Plant Archives, 20,
2605-2609.

Ali, M. S., Kim, G. D., Seo, H. W., Jung, E. Y., Kim, B.
W., Yang, H. S., & Joo, S. T. (2011). Possibility of
making low-fat sausages from duck meat with
addition of rice flour. Asian Australasian Journal of
Animal Sciences, 24(3), 421-428.
https://doi.org/10.5713/ajas.2011.10095

AOAC: Association of Official Analytical Chemist's.
(2016). Official Method Analysis, 20" edition.
Washington DC. 2, 3172\pp.
https://www.techstreet.com/standards/official-
methods-of-analysis-of-aoac-international-20th-
edition-2016?product_id=1937367

Ara’ujo, I. B. S,, Lima, D. A. S., Pereira, S. F., &
Madruga, M. S. (2018). Quality of low-fat chicken
sausages with added chicken feet collagen. Poultry
Science, 98(2), 1064-1074.
https://doi.org/10.3382/ps/pey397

Capita, R., Diaz-Rodriguez, N., Prieto, M., & Alonso-
Calleja, C. (2006). Effects of temperature, oxygen
exclusion, and storage on the microbial loads and
pH of packed ostrich steaks. Journal of Meat

Science, 73, 498-502.
https://doi.org/10.1016/j.meatsci.2006.01.007
Carballo, J. (2021). Sausages: Nutrition, safety,

processing and quality improvement. Foods, 10,
890. https://doi.org/10.3390/foods10040890

Choe, J. (2018). Overview of muscle metabolism,
muscle fiber characteristics, and meat quality.
Korean Journal of Agricultural Science, 45, 50-57.
https://doi.org/10.7744/kjoas.20180012

Darwish, O. M. I., EI-Geddawy, M. A. H., Khalifa, R.
M. B., & Mohamed R. A. A. (2012). Physico-
chemical changes of frozen chicken burger
formulated with some spices and herbs. Frontiers
in Science, 2(6), 192-199.
http://doi.org/10.5923/j.fs.20120206.10

Fekri, N., Khayami M., Heidari, R., & Jamee, R. (2008).
Chemical analysis of flaxseed, sweet basil, dragon
head and quince seed mucilage. Research Journal
of Biological Science, 3(2), 166-170.

Ghafouri-Oskuei, H., Javadi, A., Asl, M. R. S,
Azadmard-Damirchi, S., & Armin, M. (2019).
Quality properties of sausage incorporated with
flaxseed and tomato powders. Meat Science, 161,
https://doi.org/10.1016/j.meatsci.2019.107957


https://orcid.org/0000-0002-0494-7846
https://orcid.org/0000-0002-0494-7846
https://orcid.org/0000-0002-6173-2817
https://orcid.org/0000-0002-6173-2817
https://orcid.org/0000-0003-2121-9004
https://orcid.org/0000-0003-2121-9004

Abdulrahem et al., / Basrah J. Agric. Sci., 35(1), 229-242, 2022

Han, M., & Bertram, H. C. (2017). Designing healthier
comminuted meat products: Effect of dairy fibers
on water distribution and texture of a fat-reduced
meat model system. Meat Science, 133, 159-165.
https://doi.org/10.1016/j.meatsci.2017.07.001

Hosseini-Parvar, S. H., Matia-Merino, L., Goh, K. K.
T., Razavi, S. M. A., & Mortazavi, S. A. (2010).
Steady shear flow behavior of gum extracted from
Ocimum basilicum L. seed: Effect of concentration
and temperature. Journal of Food Engineering,

101(3), 236-243.
https://doi.org/10.1016/j.jfoodeng.2010.06.025
Huang, X., Kakuda, Y., & Cui, W. (2001).
Hydrocolloids in emulsions: particle size
distribution and interfacial activity. Food
Hydrocolloids, 15(4-6), 533-542.

https://doi.org/10.1016/S0268-005X(01)00091-1

Jo, K.,Lee, J, & Jung, S. (2018). Quality
characteristics of low-salt chicken sausage
supplemented with a winter mushroom powder.
Korean Journal for Food Science of Animal
Resources, 38(4), 768-779.

http://doi.org/10.5851/kosfa.2018.e15

Jung, S., Bae, Y. S., Yong, H. I, Lee, H. J., Seo, D. W.,
Park, H. B., Lee, J. H., & Jo, C. (2015). Proximate
composition, and I-carnitine and betaine contents in
meat from Korean indigenous chicken. Asian-
Australian Journal of Animal Science, 28(12),
1760-1766. https://doi.org/10.5713/ajas.15.0250

Kim, H. S., & Chin, K. B. (2016). Evaluation of
different drying temperatures on physico-chemical
and antioxidant properties of water-soluble tomato
powders and on their use in pork patties. Journal of
Science Food Agriculture, 96(3), 742-50.
https://doi.org/10.1002/jsfa.7141

Lee, C. H., & Chin, K. B. (2017). Development of low-
fat sausage using basil seed gum (Ocimum
basilicum L.). International Journal of Food
Science and  Technology, 52, 733-740.
https://doi.org/10.1111/ijfs.13328

Mirhosseini, H., & Amid, B. T. (2012). A review study
on chemical composition and molecular structure of
newly plant gum exudates and seed gums. Food
Research International, 46, 387-398.
https://doi.org/10.1016/j.foodres.2011.11.017

Modi, V. K., Sachindra, N. M., Sathisha, A. D.,
Mahendrakar, N. S., & Narasimha Rao, D. (2005).

241

Changes in quality of chicken curry during frozen
storage. Journal of Muscle Foods, 17(2), 141-154.
https://doi.org/10.1111/j.1745-4573.2006.00034.x

Mousavi, L., Razali, N. N. B., & Ishak, W. R. W. (2019).
Nutritional composition and physicochemical
properties of sausages developed with non-meat
ingredients (tofu). Journal of Chemical Health
Risks, 9(4), 275-282.
https://doi.org/10.22034/jchr.2019.669292

Naji-Tabasi, S., & Razavi, S. M. A. (2017a). New
studies on basil (Ocimum bacilicum L.) seed gum:
Part I11-Steady and dynamic shear rheology. Food
Hydrocolloids, 67, 243-250.
https://doi.org/10.1016/j.foodhyd.2015.12.020

Naji-Tabasi, S., & Razavi, S. M. A. (2017b). Functional
properties and application of basil seed gum: An
overview. Food Hydrocolloids, 73, 313.
https://doi.org/10.1016/j.foodhyd.2017.07.007

O'Brien, R. D. (2008). Fats and Oils: Formulating and
Processing for Applications. Third Edition. CRC
Press, N. Y, 680pp.
https://doi.org/10.1201/9781420061673

OECD/FAOQ. (2017). OECD-FAO Agricultural outlook
2017-2026. OECD, Paris.

Osano, J. P., Hosseini-Parvar, S. H., Matia-Merino, L.,
& Golding, M. (2014). Emulsifying properties of a
novel polysaccharide extracted from basil seed
(Ocimum bacilicum L.): Effect of polysaccharide
and protein content. Food Hydrocolloids, 37, 40-
48. https://doi.org/10.1016/j.foodhyd.2013.09.008

Park, K., Choi, Y., Kim, H., Kim, H., Song, D., Hwang,
K., Choi, S.,, & Kim, C. (2012). Quality
characteristics of chicken emulsion sausages with
different levels of Makgeolli lees fiber. Korean
Journal. Food Science and Resources, 32(1), 54-
61.
http://koreascience.or.kr/article/JAK02012096406
72502.page

Pateiro, M., Rois, D., Lorenzo, J. M., Vazquez, J. A. &
Franco, D. (2018). Effect of breed and finishing
diet on growth performance, carcass and meat
quality characteristics of Mos young hens. Spanish
Journal of Agricultural Research, 16(1), 402.
http://doi.org/10.5424/sjar/2018161-12391

SAS. (2012). Statistical Analysis System, User's Guide.
Statistical. Version 9.1 ed. SAS. Inst. Inc. Cary. N.
C.



Abdulrahem et al., / Basrah J. Agric. Sci., 35(1), 229-242, 2022

Saengphol, E., & Pirak, T. (2018). Hoary basil seed Ul-Ridha Al Mahdawi, A. A., & Al-Aubadi, I. M.
mucilage as fat replacer and its effect on quality (2019). Detection of antimicrobial activity of gum
characteristics on chicken meat model. Agriculture (Lepidium sativum L.) seeds. Biochemical and
and  Natural  Resources, 52, 382-387. Cellular Archives, 20(1), 349-353.

https://doi.org/10.1016/j.anres.2018.06.001 Ulu, H. (2006). Effects of carrageenan and guar gum on

Saengphol, E., & Pirak, T. (2019). Effect of Thai hoary the cooking and textural properties of low fat
basil (Ocimum basilicum Sims) seed mucilage on meatballs. Food Chemistry, 95, 600-605.
fat reduction and quality characteristics of chicken https://doi.org/10.1016/j.foodchem.2005.01.039

salt soluble protein gel and low fat meat products.
Agriculture and Natural Resources, 53, 487-499.
https://kukr.lib.ku.ac.th/journal/KINS/search_detai
I/result/410499

Wang, Z. F., Xu, T., Wang, C. Y., & Deng, N. (2018).
Effect of combination of three texture- improving
ingredients on textural properties of emulsified
sausage- containing salted egg white. Food Science

Shabeeb, A. J., & Nassir, A. K. (2019). Using of and Nutrition, 6, 1387-1393.
extracted carnosine camel meat to improving some https://doi.org/10.1002/fsn3.684
quality traits of cold-preserved meat patties. Basrah
Journal Agricultural Sciences, 32(Special Issue 2),
183-192.
https://doi.org/10.37077/25200860.2019.267

Yousefi, N., Zeynali, F., & Alizadeh, M. (2018).
Optimization of low-fat meat hamburger
formulation containing quince seed gum using
response surface methodology. Journal of Food

Thakur, G., Mitra, A., Pal, K., & Rousseau, D. (2009). Science and Technology, 55(2), 598-604.
Effect of flaxseed gum on reduction of blood https://doi.org/10.1007/s13197-017-2969-x
glucose & cholesterol in Type 2 diabetic patients.
International Journal of Food Science and
Nutrition, 60(6), 126-136.
http://doi.org/10.1080/09637480903022735

Zeynali, M., Naji-Tabasi, S., & Farahmandfar, R.
(2019). Investigation of basil (Ocimum bacilicum
L.) seed gum properties as cryoprotectant for frozen
foods. Food Hydrocolloids, 90, 305-312.
https://doi.org/10.1016/j.foodhyd.2018.12.034

gl masal A gl clhal) o Slagll s faa (a 38
2aa) Jana Jgana g gdbad) Sl jiBa (bl 9 sl e dea) ans ) e J g
Gl calary Zadlas e )l duaigll o sle 4K e ) o gle Al

By Laadle 3 jlaime S5 rlaall aad @Slginl 2l Fis (i sl @i jas oAl adiia o126 il zlaall aal iy :alideal)
BSG sl s gana padlaiul aidi g zlaall aal (e dxiiadl s gall (aibiad (el dilise 40108 DU S Gl
el S il 8 ey A5 dieadl) GHEN & ) sl aail) e Sbn % 2.0,1.5,1.0,0.5 <y 4silial 5 Al 2
2 ekl Galad) o5 el e 94175 paliival gecall dlias CilS zladll pa seal die il 5 dpeall Gliall
S 5 WS 5 Gl A Caaddil Cpa (8 dla 15 G5 ol 5 A s 1) A By ) 8 pedasall A LSl S il Jolas
Cnn (535 pmnall gaa sl elall Al Calaosall 4 oLl s A6 50l ) il Gy LS g &y ymd) el
Jsinad sS1 5 5l daall (alea¥l g 2 g yull o8y of L gl LS sl Jiadly (laall 5 geall die ()a8al) G Cacadlls|
Onatiall Q55 dguall a1 8 Lol 5 Lisad janall 580 53 A8lial ool 5 <042 dad 5 ddliadl) jasall 381 5553l 3 (adals
el Gla il auall g Shay BSG aladiul 4lKa) Cand) (e gt | aladl Jaill 5 4y yuanll 5350 jlall 5 o slll dals

A yrdl il s gz st glac ) 5 graa gaall lald (IS 8 3 aaluy Les anl diaidi

242



