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ABSTRACT

This study was carried out to utilize adding spinach, basil and radish to chicken burger formula and evaluation some chemical,
sensory and bacteriological parameters. Radish (RB) and collected burger treatments had higher total lipids content (11.1%). Crude
protein content ranged between 49.1 % and 64.2% in all chicken burger treatments. Ash, fiber and total carbohydrates content ranged
between7.6% and 10.5%, 1.86% and 3.25 %, 17.04% and 31.65%, respectively. The total saturated fatty acids for oils extracted from CB
(Control burger), SB (spinach burger) and RB (radish burger) treatments were 29.65, 29.78and 33.96%, while the total unsaturated fatty
acids amounted to 68.04, 69.97 and 65.77%, respectively and the palmtic acid was the major saturated fatty acids, while oleic acid was
the predominant unsaturated fatty acid. Lycine was the predominant essential amino acid (4.66 % to 5.36 %) in all treatments. Glutamic
acid showed higher ratio of non-essential amino acid (10.12% and 12.19%). The results showed that addition of spinach, radish and basil
to chicken burger samples retarded the growth of total molds and yeasts, total bacterial count, psychrophilic bacteria and spore-forming
bacteria of chicken burger samples during freeze storage period (-20 + 2°C), hence the shelf life of radish and spinach burger samples
increased to 8 months compared to other samples (6 months). Sensory properties such as appearance, color, texture, taste and odor of the
chicken burgers samples were improved due to the applied additive from radish and spinach. It could be utilize radish and spinach as
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natural antimicrobial additive in preparation of chicken burger and to enhance the sensory properties.
Keywords: chemical composition; microbial loud; sensory characteristics, spinach, basil and radish; chicken burger.

INTRODUCTION

Poultry meats are characterized by their low fat and
calorie, and it has highly susceptible lipids (Oziinlii ef al.,
2018). Poultry proteins are subject to oxidation process
causing some oxidation substances lead to degradation of
quality of proteins, hence it results in some deterioration of
texture, color, flavor and their nutritional characteristics
(Estévez, 2011; Xiao, et al. 2011; Estévez, 2015). The
replacement of red meat with chicken is an important to
retard cholesterol levels, improve nutritive functional
products and lowering fat meat so, it is a good as foodstuff
processing into ready-to-eat meals (Barbut, 2002; Gross et
al., 2002; Mohamed et al., 2014). Antioxidants are the
important additive substances to prevent the oxidation of
poultry meat and poultry meat products (Descalzo &
Sancho, 2008). Some synthetic antioxidants i.e. BHT and
BHA are utilized to prevent off-flavor, rancidity and
discoloration of poultry products, these synthetic
substances cause some undesirable and toxic reactions, so
several investigations were carried out to utilize natural
antioxidants  including phenolic, flavonoids and
carotenoids from plant as substitute synthetic antioxidants
(Shah, et al., 2014; Aziz and Karboune, 2017). Spinach has
high content of bioactive compounds including phenolic
acids, gallic, flavonoids, ferulic acids, carotenoids, lutein
and carotene which represent antioxidant, antimicrobial
and antioxidant and anti-carcinogenic substances (Fan,
2011 ; Bergman, et al, 2001; Bergman, et al, 2003 ;
Bunea , 2008 ; Howard, and Pandjaitan, 2008; Vazquez et
al, 2013 ). Many studies reported that basil has
effectiveness as antimicrobial to inhibit gram-positive and
gram-negative bacteria (Synowiec et al, 2014
Ngamakeue, et al., 2016; Singh, et al., 2018). Radish has
high levels of phenolics, glucosinolates and many bioactive
phytochemicals including antioxidant, antimicrobial,
antidiabetic , phytochemicals and anthocyanins, which are
owing to beneficial to human health (Oh and Rajashekar,
2009; Park et al., 2013; Zhang et al., 2019). This study was
conducted to investigate some quality parameters including
chemical composition, fatty acids and amino acids profile,
sensory and microbiological evaluation for chicken burger

prepared with addition of spinach, basil and radish to
chicken burger formula as nontraditional alternatives
during freeze storage at (-20 + 2°C).

MATERIALS AND METHODS

Materials

Chemicals were purchased from Sigma-Aldrich
Company. All ingredients of chicken burger and chicken
meat were obtained from local markets in Egypt.
Methods
Preparation of chicken burger

Fresh chicken burger was prepared according to
formula (Table 1) as mentioned by Mohamed et al., (2014)
prepared as follows ingredients in Table 1 with adding
spinach, basil and radish (w/w) then chicken burger
samples were packaged stored at -20 £ 2°C. Sensory,
chemical and microbial evaluations of chicken burger
samples under investigation were determined every two
months during storage (8 months) at -20 + 2°C. The
treatments of chicken burger and their abbreviations
showed in Table 2.

Table 1. Basal constituents of chicken burger formula

Ingredients Gram
Minced chicken meat 875
Fresh onion 100
Black pepper 5
All spice 5
Sodium chloride 15
Total 1000

Table 2.Ingredients and abbreviations of chicken
burger treatments

Treatment Ingredients Abbreviation
Basal formula without any
1 additional ingredients Control burger ( CB)
(Control) Tablel
Basal formula + spinach .

2 200gm Spinach burger (SB)
3 Basal formula+ basil 200 gm  basil burger (BB)
4 Basal formula+ radish 200gm  radish burger (RB)

Basal formula+66.5 Collected burger
5 spinach+66.5 basil +66.5 (Collected B)

radish (collected burger)
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Chemical composition

Gross chemical composition of chicken burger
including moisture, lipid, protein, crude fiber and ash)
determined according to official method (AOAC 2016),
while total carbohydrates were calculated according to
Egan et al., (1981) as the following:

Percent of total carbohydrates = 100 — (percent of
(moisture + crude protein + total lipids + ash+ crude
fibers).

Fatty acids profile

Fatty acid profile was determined using gas
chromatographic technique (GLC) as published by AOAC
(2016).
Amino acids composition

Amino acid profile was determined according to
AOAC (2016) by amino acid Analyzer technique.

Sensory evaluation

Sensory evaluation including appearance, color,
texture, taste and odor,) of chicken burger samples were
examined two months during storage (8 months) at -20 +
2°C according to the method described by Mohamed et al.,
(2014).
Microbial examination

Total bacterial count was counted according to
methods published by (APHA, 1992). Psychrophilic and
spore-forming and bacteria counts determined according to
FDA (2002). Total molds and yeasts were counted
according to Oxoid (1998).
Statistical analysis

The statistical analysis was calculated according to
method reported Bezerra et al. (2008)

RESULTS AND DISCUSSION

Gross chemical composition of chicken burger
samples

Table (3) shows gross chemical composition of
chicken burger treatments. The highest content of
moisture found in RB treatment (74.4%), while the
lowest one was in BB treatment (67.1 %). The moisture
content of other treatments ranged between 70.7% (CB)
and 72.2 % (collected B) and 73.2 % (SB). Total lipids
of the SB treatment were the lowest (8.9 %), while RB
and collected B Treatments had the highest (11.1%).
Ash content ranged between 7.6% and 10.5%, this is
due to ingredients of chicken burger. Protein content of
CB treatment was higher (64.2%) while SB treatment
was the lowest ratio of protein (49.1%). Fiber content of
BB treatment was the first 3.25 % than the other
treatments which ranged between 1.86 % and 2.78
%.Total carbohydrates of SB treatment were the highest
(31.65%). Meanwhile, the lowest observed in BB
(14.20%), and CB, collected B and RB treatments
showed moderate content of carbohydrates 17.04%,
19.02%, and 23.03 %, respectively).These results are in
consistent with those reported by Mohamed et al.,
(2014).

Table 3. Gross chemical composition of chicken burger
samples (on dry weight basis)

Constituents Treatments

(%) CB* SB" BB° RB' Collected Bf

Moisture 70.7 732  67.1 74.4 72.2

Total lipids 9.2 8.9 9.02 11.1 11.1

Ash 7.7 8.1 10.5 7.6 8.8

Crudprotein  64.2  49.1 63.03 56.1 583

Fiber 1.86 225 325 2.17 2.78

Total

carbohydrates 17.04 31.65 1420 23.03 19.02

CB": Basal formula without any additional ingredients (Control
burger)

SB": Basal formula + spinach 200gm (spinach burger)
BB‘: Basal formula+ basil 200 gm (basil burger)

RB : Basal formula+ radish 200gm( radish burger)
Collected B": Collected burger

Sensory evaluation

Table (4) shows sensory attributes including
appearance, color, texture, taste and odor of chicken burger
samples prepared with adding spinach, basil and radish
during freeze storage period (8 months) at -20 + 2 °C. RD
treatment was the highest followed by SB treatment, which
rejected after 8 months while control sample, BB and
Collected B treatments received significantly lower score
for evaluated parameters and rejected after 6 months.
Chicken burger samples prepared with radish and spinach
were scored the best treatment compared to the other
samples, this may be due to the effects of natural
antimicrobial and antioxidants compounds of radish and
spinach (Howard and Pandjaitan, 2008; Vazquez et al.,
2013; Ngamakeue, ef al., 2016; Singh, et al., 2018; ; Zhang
etal, 2019).
Fatty acid profile

The data in Table (5) shows that total saturated and
unsaturated fatty acids for oils extracted from chicken
burger samples. The total saturated fatty acids for oils
extracted from chicken burger samples recorded 29.65,
29.78 and 33.96%, while the total unsaturated fatty acids
amounted to 68.04, 69.97 and 65.77% for oils extracted
from CB, SB and RB treatments, respectively. The
palmitic was predominant saturated fatty acids, while oleic
acid was the first unsaturated fatty acids. These results
confirmed with those of Mohamed et al., (2014). Chicken
burger treatment (SB) contained higher level of unsaturated
fatty acids. This is due to the addition of spinach that
contains higher level of unsaturated fatty acids.
Amino acid composition

Data in Table (6) shows the essential and non-
essential amino acids of chicken burger treatments. Lysine
is the major essential amino acid and it ranged between
4.66 % (SB sample) to 5.36 % (control sample), followed
by leucine with value ranged between 4.58% (SB sample)
and 531 % (control sample). Glutamic acid was the
highest it recorded 10.12% for SB treatment and 12.19%
for control sample. Aspartic acid was the second order of
non-essential amino acids with the percentage ranged
between 5.19 for SB treatment and 6.32 % for control
sample followed by, arginine and alanine These results
agreement with obtained by Mikhail et al., (2014).
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Table 4. Changes in the sensory attributes of chicken burger during freeze storage (-20+2°C)

Sensory Storage Treatments
attributes (Month) CB* SB® BB* RB* Collected B
Zero time 8.1£2.3 8423 6.8+1.5 8.7£1.7 6.7+0.98
2 7.842.2 7.8+1.7 6.1£1.4 8.3+14 6+0.67
Appearance 4 7+1.9 7.2+1.6 4.7+.78 7.5+1.3 5.1£.66
6 ® 6.2+1.6 ® 6.3+.99 ®
8 ® ®
Zero time 82422 8.3+2.1 7.1£1.4 8.8+1.5 7+0.93
2 7.842.1 7.8+1.9 6.5£1.4 8.1+£14 6+0.67
Color 4 6.7+1.8 7.1£1.8 5.1£.90 7.1£1.1 5.1£0.66
6 ® 6.1+1.2 ® 6.1+0.79 ®
8 ® ®
Zero time 8.2+24 8423 7.2£1.6 8.5+1.5 7.4+0.93
2 7.942.1 7.9+1.9 6.1£1.3 8+1.3 6.3£1.1
Texture 4 6.9+1.9 7.24+1.7 5.6+1.1 72413 5.6+0.49
6 ® 6+1.4 ® 6.1£0.99 ®
8 ® ®
Zero time 8+2.1 8+1.9 7.1£1.5 8.4+1.8 7.3£0.90
2 72421 7.5+1.7 6+1.2 7.7+1.3 6.3£1.1
Taste 4 6+1.7 7.1£1.7 4.1+0.60 7.1£1.2 3.9+0.73
6 ® 5.8+1.3 ® 5.7+0.98 ®
8 ® ®
Zero time 8+2.3 8.1£2.02 7+1.4 8.7£1.5 7+0.93
2 72421 7.4+1.7 5.6£1.2 7.7+1.4 5.7+0.97
Oder 4 5.841.6 6.8+1.6 3.5+0.49 6.9+1.2 4.1+£0.93
6 ® 52412 ® 5.340.71 ®
8 ® ®

®: At these points samples were rejected. Means + SD with the same letter in the same row are not significantly different (P<0.05)
CB*: Basal formula without any additional ingredients (Control burger)
SB": Basal formula + spinach 200 gm. (spinach burger)
BB‘: Basal formula+ basil 200 gm. (basil burger)

RB : Basal formula+ radish 200 gm. (radish burger)
Collected B": Collected burger

Table 5. Fatty acids profile of chicken burger samples

Table 6. Amino acids composition of chicken burger

Lo Treatments samples

Fatty acid (%) CB* SB" RB°  Amino acids Treatments
Capric acid (C10:0) ND ND 0.26 (%) CB* SB” RB
Lauric acid (CIZZO) ND ND 0.3 Therionine (Thr) 3.29 2.69 274
Myristic acid (C14:0) 059 0.60 1.82 Valine (Val) 367 278 3.02
Tetradecenoic acid (C14:0 05) N.D ND 0.36 Methionine (Met) 175 156 1.64
Pentadecanoic acid (C15:0) ND 0.15 0.60 Fssential Isoleucine (1le) 272 252 279
Palrm‘qc agld . (Cl16:0) 21.81 21.91 22.81 ssentia " Leucine (Leu) 531 458 480
Palmitioleic acid (C1611 (07) 442 438 3.69 amino acids Tyrosine (Tyr) 1.85 1.78 1.36
}Dleptigecaf}oic ?gid (ggig) . %33 %4])0 8-% Phenyalanine ~ (Phe) 274 242 252

ecatrienoic aci 3 o . . . .
Stearic acid ECIS:O) ) 687 672 685 ;f:g:ﬁne EE:)) fﬁg ‘1"2461 411'28
Oleic acid (C18:1 @9) 40.38 4222 41.82 T - - - ~ n -

S : otal essential amino acids 2823 2453 2533
Linoleic acid (C18:2 06) 21.32 21.14 17.58 -
Decadienoic acid (C18:2 4) ND ND ND Aspartlc (Asp) 632 519 5.52
Gamma linolenic acid (C18:3 wb) 0.17 0.18 0.17 Serine ) (Ser) 291 250 241
Linolenic acid (CI183w3) 063 078 061  Non- Glutamic (Glu) ~ 12.19 1012 10.25
Octadecatetraenoic acid ~ (C18:4 ©3) ND ND ND  cgsential  Lrolin (Pro) ~ 2.67 236 2.6l
Arachidic acid (C20:0) ND ND 011  amino acids S1Yeine (Gly) 414 354 3.62
9 - Eicosaenoic acid (C20:105) 025 030 ND Alanine (Ala) 516 454 456
11 - Eicosaenoic acid (C20:1 w3) ND ND 025 Cystine (Cys) 068 057 081
Arachidonic acid (C20:4 w6) 0.70 0.60 048 Arginine (Arg) 445 378 398
Erucic acid (C22:109) 0.17 0.14 0.15 Total non-essential amino acids 38.52 32,6 33.76
Gadolic acid (C20:1 @9) ND ND ND Total amino acid 66.75 57.13 59.09
Vaccinic acid (C18:1 07) ND ND 027 CB*: Basal formula without any additional ingredients (Control
Docosenoic (C22:1wll) ND ND 0.13 burger)
Non identified fatty acid ND 023 021 SB";Basal formula + spinach 200 gm. (spinach burger)
Total saturated fatty acids 29.65 2978 33.96 RB‘: Basal formula+ radish 200 gm. (radish burger)
Total unsaturated fatty acids 68.04 6997 65.77 Microbial examination
Total fatty acids 97.69 99.75 99.73

CB": Basal formula without any additional ingredients (control

burger)

SB": Basal formula + spinach 200 gm. (spinach burger)
RB‘: Basal formula+ radish 200 gm. (radish burger)

N.D: Not detected.

Total bacterial count, psychrophilic bacteria, spore
forming bacteria, total molds and yeasts of chicken burger
samples during freeze storage (-20+£2°C) were illustrated in
Table (7). The best treatment to reduce the microbial load
was RB followed by SB in chicken burger samples
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compared with other samples. These reductions in
microbial load of RB and SB treatments due to the
antimicrobial and antioxidant effect of spinach and radish.
these results confirmed with those of Bergman, ef al,

(2003) ; Bunea , (2008) ; Howard, and Pandjaitan, (2008);
Vazquez et al., (2013); Tenore et al., (2016); Ngamakeue,
et al., (2016); Singh, et al., (2018).

Table7. Microbial load of chicken burger samples as affected by spinach, basil and radish during freeze storage (-

20+2°C).
Microbiological Storage Treatments
parameters (Month) CB* SB® BB* RB! Collected B
Zero time 5.3x10? 5.1x10? 5.3x10? 5.1x10? 5.4x10?
2 7x10? 6.4x10? 6.7x10? 6.3x10? 6.5%10?
Total bacterial count 4 9x10? 8.2x10? 8.9x10? 7.9x10? 7.7x10?
6 ® 9.6x10? ® 9.5%10? ®
8 ® ®
Zero time 2.6x10? 2.5%10? 2.6x10? 2.5%10? 2.6x10?
2 3.5%10? 3.3x10? 3.4x10? 3.2x10? 3.6x10%1
Psychrophilic bacteria 4 5.8x10? 5.2x107 5.3x107 5.4x10? 5.5x10?
6 ® 6.5%10? ® 6.4x10? ®
8 ® ®
Zero time 1.7x10? 1.4x10? 1.5%10? 1.3%10? 1.5%10?
2 2.8%10? 2.0x10? 2.5%10? 1.9%10? 2.6%10?
Spore-forming bacteria 4 3.3x10° 2.5x10? 3.1x10° 2.4x10° 2.9x10°
6 ® 3.1x10? ® 3.2x10? ®
8 ® ®
Zero time 2.4x10? 2.0x10? 2.3x10? 2.0x10? 2.4x10?
2 6.5%10? 4.4x10? 6.3x10? 4.5%10? 6.7x10?
Total molds& yeasts 4 9.1x10? 7.5%x10° 9.1x10? 5.9x10° 10.2x10°
6 ® 8.8x10? ® 8.6x107 ®
8 ® ®

®: At these points samples were rejected

CB*: Basal formula without any additional ingredients (Control burger)
SB": Basal formula + spinach 200gm (spinach burger)

BB°: Basal formula+ basil 200 gm (basil burger)

RB* : Basal formula-+radish 200gm(radish burger)

Collected B": Collected burger

CONCLUSION

This study aimed to utilize spinach, basil and radish
in processing of chicken burger to improve their quality
and lower cost of chicken burger. The results indicated that
the some sensory evaluation including appearance, color,
texture, taste and odor for RB treatment scoring was a
significant (P>0.05) highly, followed by SB treatment
during period's storage (-20+2°C) which rejected after 8
months, will other treatments rejected after 6 months.
Palmitic acid was the major saturated fatty acid, while oleic
acid was the major unsaturated fatty acid. Lysine is the
predominant essential amino acid and glutamic acid
showed higher ratio of non-essential amino acids. A
reduction in total molds and yeasts, total bacterial count,
psychrophilic bacteria and spore-forming bacteria counted
were observed in RB and SB treatments. The addition
spinach and radish to burger formula improved quality
attributes of chicken burger and prolong their shelf-life.
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