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Abstract

The present study was undertaken to evaluate the effect of different levels of corn flour on the qualit
characteristics of chicken meatball. The meatballs were formulated having 0, 05, 10 and 15% of cor
flour. After formulation, samples were preserved at -20°C for 60 days and analyzed the data at 0, 15, 3
and 60™ day, respectively. The products were analyzed for various sensory, proximate, biochemical an
physicochemical attributes. The sensory (color, flavor, tenderness, juiciness and overall acceptability
proximate composition- dry matter (DM), ether extract (EE), crude protein (CP) and ash, biochemici
parameters- free fatty acid (FFA), peroxide value (PV) and thiobarbituric acid value (TBARS) an
physicochemical (raw pH, cooked pH and cooking loss) were analyzed. Data were analyzed in a 4x
factorial experiment in completely randomized design with replicated three times per cell. Results showe
that corn flour inclusion in meatballs have no effect on sensory parameters, but the highest value for e
sensory parameters was found at 15™ day storage period, (p<0.05). After 15™ day, with the increasing «
storage period the value for all sensory parameters were decreased (p<0.05). The proximate component
value were differ with treatment and day interval group (p<0.05). The highest value of raw pH and lowe:
value of cooking loss were found in 5% corn flour group (p<0.05). The highest value of cooked pH an
lowest value of cooking loss were found at 15™ day storage period. There were no effect of treatment ¢
day interval on FFA and TBARS. Highest value of PV were found in 0% cornflower group (p<0.05). It ma
be concluded that 5% corn flour and 15 days storage period is suitable for chicken meat ball.
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Introduction Most Bangladeshi meatballs are manufactured by
adding starch to provide desirable texture and
Various types of meat products are prepared from cut down manufacturing costs. The essential
meat in worldwide. Among the different meat ingredients that determine the quality of
products meatball is one of the tasty and popular meatballs are flour (starch), water and fat or oil.
ready foods. To gain economic benefits, the Although meatballs are a popular food among
substitution of beef in meatball with meat of consumers, there is a rising concern about the
lower price such as chicken takes place nutritive value of meatballs. The uses of rice bran
frequently; a major portion of available meat profoundly affect the sensory and
usually comes from commercial broilers (Nahar physicochemical properties of emulsified pork
et al., 2007). Unlike olden days where man used meatballs (Huang et al., 2005). Health benefits
to have his food lavishly and slowly, the present of wheat-based food products such oat bran
trend changed the habits of foods, which are addition in meatball decreases the total
simple and easy to digest. Hence, the existence concentration of fat was found by Yimaz and
of these foods fulfilled all the needs of modern Dagloglu (2003). According to Jamaly et al.,
human being. Canned foods, convenience foods, (2017) addition of 5% wheat flour can be used
fast foods, frozen foods, instant products, dried for the better performance of beef meatball in
foods, preserved foods, etc. all comes under terms of sensory appraisal, physiochemical
ready-to-eat foods. Non meat ingredients play a properties and microbial qualities. Freezing is the
significant role in the modification of functional only known method by which meatball can be
properties such as emulsification, and water and preserved in a condition similar to their normal
fat binding capacity, which may impact the state. Duration of storage period at freezer
textural properties. The liquid loss that occurs affects on the meatball quality. Based on the
during cooking of processed meats may be above discussion the present study was
reduced by the use of appropriate additives, undertaken to identify the acceptable corn flour
which include carbohydrates, proteins, salt and level and preferable storage duration on sensory
phosphates by Hsu and Yu (1999). and physiochemical parameters.
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Materials and Methods

Place, duration and sample collection

The experiment was conducted at the Animal
Science Laboratory under the department of Animal
Science, Bangladesh Agricultural University (BAU),
Mymensingh, Bangladesh, during January to June
2015. Chicken meats of 2.5 kg freshly slaughtered
chicken were collected from K.R. Market,
Bangladesh Agricultural University (BAU),
Mymensingh at 10.00 a.m. The meat samples were
transferred to the Animal Science Laboratory
immediately.

Experimental design

The present study was undertaken to evaluate the
effect of different levels of corn flour on the quality
characteristics of chicken meatball. The meatballs
were formulated as four treatment groups having
T1-0% (control group), T2-5%, T3-10%, T4-15%
corn flour. After formulation, samples were
preserved at -20°C for 60 days and analyzed the
data at 0, 15, 30 and 60™ day, respectively. The
sensory (color, flavor, tenderness, juiciness and
overall acceptability), proximate components (dry
matter, crude protein, ether extract, ash), physico-
chemical properties (pH and cooking loss) and
biochemical properties (free fatty acid, peroxide
and thiobarbituric acid value) were analyzed for all
treatment groups and day intervals.

Preparation of meatball

At first the chicken meats were properly cleaned
with fresh water and the fat were trimmed off with
sharp knife. Then the meat were grinded properly
and mixed with garlic pest, onion pest, ginger pest,
dry meat spices mix, egg yolk, cookies crumbs, ice
flakes, refined vegetable oil. After that the mixed
sample was aliquot into 4 parts. Then 0%, 05%,
10% and 15% corn flower were mixed with four
parts of mixed meat sample separately. Then
meatballs of proper shape (20-25g) were prepared
separately from each group. Prepared meatballs
were then boiled in hot water (100°C) for 2-3
minutes, water were removed from the meatball
properly and fired in hot oil (100°C) until reddish
brown color obtained (3-4 min.). After frying the
meatballs they were packaged in polyethylene bags
as per treatment group and labeled carefully. Then
they were kept at -20° C for the pending analysis.
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Sensory evaluation

Each meatball sample was evaluated by a trained
6-member panel. The sensory questionnaires
measured intensity on a 5-point balanced semantic
scale (weak to strong) for the attributes of color,
smell, tenderness, juiciness, and overall
acceptability. Sensory scores were 5 for excellent, 4
for very good, 3 for good, 2 for fair and 1 for poor
(Rahman et al., 2012). Panelists were selected
among department staff and students and trained
according to the American Meat Science Association
guidelines (AMSA, 1995).

Proximate Composition

Proximate composition was carried out according to
the methods (AOAC, 2016). All determinations were
done in triplicate and the mean values were
reported.

Biochemical analysis

There were three types of biochemical analysis.
These are Free Fatty Acid (FFA), Peroxide Value
(POV) and Thiobarbituric Acid value (TBARS). FFA
value was determined according to Rukunudin et al.
(1998). POV was determined according to Sallam et
al. (2004). Lipid oxidation was assessed in triplicate
using the 2-thiobarbituric acid (TBA) method
described by Schmedes and Holmer et al. (1989).

Physiochemical analysis

The pH value of raw and cooked meatball was
measured using pH meter from raw and cooked
meatball homogenate respectively. The
homogenate was prepared by blending 5 g of
meatball with 10 ml distilled water. To determine
the cooking loss firstly weighted meatballs boiled at
water bath to 100°C. After completed boiling
samples were removed from the water bath and
egg albumin, biscuit crumbs were mixed with all
types of chicken meatballs. Again all samples were
cooked with refined soybean oil to 100°C. After
completed the frying of meatballs these are
properly removed and were kept in cooled condition
for to get at room temperature. Then the cooking
loss was measured on per cent basis.

Statistical analysis

Data were statistically analyzed using SAS
statistical discovery software, NC, USA. DMRT test
was used to determine the significance of
differences among treatments means. Means were
considered significantly different for p < 0.05. Data
presented are shown as means = SD.



Table 1. Effect of corn flour on sensory parameters of chicken meatball

Corn flour on chicken meatball

Treatments Mean Level of significance
Parame¢ DI
ters
T, T, T3 T. Treat. DI T*DI
0 4.33+£0.33 4.66 + 0.33 4.66 + 0.33 4.66 £ 0.33 4.58°+ 0.33
15 4.33+0.33 4.66 +0.33 4.66 + 0.33 5.00 £ 0.00 4.66%+ 0.24
Color 0.3414 0.006 0.8421
30 4.33+0.33 3.66 + 0.33 4.00 = 0.57 4.33+0.33 3.83°+0.39
60 4.66 +£0.33 4.33 +0.33 4.66 + 0.33 4.33+0.33 4.50° + 0.33
Mean 4.16° + 0.33 4.33% £ 0.33 4.50° + 0.39 4.58% + 0.24
0 4.33+£0.33 4.66 + 0.33 4.66 + 0.33 5.00 £ 0.00 4.66%+ 0.24
15 4.33+0.33 4.66 +0.33 4.66 + 0.33 5.00 £ 0.00 4.66%+ 0.24
Odor 0.644 0.0031 0.9890
30 3.33+0.33 3.66 +0.33 4.00 + 0.57 4.33+0.33 3.83°+0.39
60 4.33+0.33 4.66 + 0.33 4.33 £ 0.33 4.66 = 0.33 4.50%+ 0.33
Mean 4.08°+ 0.33 4.41% + 0.33 4.41°° + 0.39 4.75°+ 0.16
0 4.66 £ 0.33 4.66 + 0.33 5.00+0.00 4.66 £ 0.33 4.75°+ 0.24
15 4.66 £ 0.33 4.66 = 0.33 4.66+0.33 5.00£0.00  4.75%+0.24
Tenderr 0.177S% 0.000Z 0.1194
ess 30 3.33+0.33 4.00 £ 0.00 4.33+0.33 4.66+0.33  4.08°+0.25
60 4.33+0.33 3.33+0.33 4.33+0.33 3.66+0.33  3.91°+0.33
Mean 4.25°+ 0.33 4.16°+ 0.24 4.58°+0.24 4.50°+0.16
0 4.66+0.33  4.66 + 0.33 4.33 £ 0.33 5.00 + 0.00 4.66%+ 0.24
4.66+0.33  4.66 + 0.33 4.66 + 0.33 5.00 £ 0.00 4.75%% 0.24
Juicines 0.4574 0.0169 0.955
30 3.66+£0.33  3.66 + 0.33 4.00 + 0.57 4.33+0.33 3.19°+0.39
60 4.66 +£0.33 4.66 + 0.33 4.00 = 0.57 4.33 + 0.33 4.33%+ 0.3¢
Mean 4.33°+ 0.33 4.33%+ 0.33 4.25° + 0.45 4.66% £ 0.16
Overall 0 4.33+0.33 4.66 + 0.33 4.66 + 0.33 4.66 = 0.33 4.58°+ 0.33
accepta 0.2574 0.0067 0.5884
bility 15 4.66 £ 0.33 4.66 + 0.33 4.66 + 0.33 5.00 + 0.00 4.66°+ 0.24 ' '
30 3.33+0.33 3.66 +0.33 4.00 = 0.57 4.33+0.33 3.83°+0.39
60 4.66 +£0.33 3.66 + 0.33 4.33 £ 0.57 4.33 + 0.33 4.25%+ 0.3¢
Mean 4.16°% 0.33 4.16%+ 0.33 4.41° £ 0.45 4,582+ 0.24

Column mean value having different superscript varies significantly at values p < 0.05. Again, mean values
having same superscript in each row did not differ significantly at p > 0.05. T1, Control group; T2, 05% corn
flour group; T3, 10% corn flour group; T4, 5% corn flour group; DI, Day Intervals; Treat, Treatment; T*DI,

Interaction of Treatment and Day Interval
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Table 2. Effect of corn flour on chemical composition of chicken meatball

Paramet DI Treatments Mean Level of significance
ers
T: T2 LE] Ta Treat. DI T*DI
0 53.61 £ 0.09 47.21 + 0.14 45.61 £ 0.00 54.0 £ 0.09 50.112+ 0.1C

15 50.46 + 0.49 47.93 £ 0.1z 54.08 £ 0.5 46.84 + 0.06 49.83%+ 0.29

30 51.08 +£ 0.61 48.02 + 0.1¢ 53.65 £ 0.00 47.15 £ 0.43 49.977+ 0.3C
DM (%) <0.000: <0.0001 <0.0001

60 51.53 £ 0.51 49.52 + 0.57 46.46 + 0.31 47.18 + 0.30 48.67°+ 0.43

51.67% % 48.179+ 0.2! 49.95° + 48.97°+ 0.22
Mean (.42 0.23
0 21.37 £ 0.29 20.84 + 0.17 20.15 £ 0.1, 20.23 + 0.09 20.65%+ 0.1€

15 21.05 £ 0.06 20.18 +£0.27 19.75+ 0.4/ 20.13 £ 0.38 20.28%+ 0.29

+ + z + i + 2+
CP (%) 30 21.05 +£ 0.45 20.24 £ 0.1z 19.69 +£ 0.1 20.07 £ 0.04 20.26°+ 0.1S <0.000° 0.1656 0.8834

60 21.31 £ 0.06 20.60 £ 0.11 19.66 £ 0.3. 19.65 £ 0.47 20.117°+ 0.24

21.19%+ 0.21 20.47°+ 0.1¢ 19.81°% 20.02°+ 0.24
Mean
0.27
0 7.85+0.26 8.53+0.33 8.89+0.12 8.67+£0.09 8.49°+0.20
15 8.33+£0.18 7.70+0.12 8.62 +0.1€ 7.49+0.25 8.03°+0.18
EE (%) 30 8.23+£0.02 7.74+0.06 8.49+0.06 7.52+0.06 7.99°+0.05 0.0003 0.0154 0.0106
60 7.97 £ 0.38 8.56+0.36 8.41+0.3C 7.63+0.19 8.14°+0.30

Mean 8.09°+ 0.21 8.13°+ 0.21 8.60°+ 0.1¢ 7.83°+ 0.14

0 1.24 £ 0.07 1.27 £ 0.06 1.24 + 0C 1.31 £ 00 1.26® £+ 0.03
1.20 £ 0.04 1.13 +£0.03 1.19 + 1.25 £ 0.02 1.16°+ 0.03
15
0.03
0
Ash (%) 30 1.21 £ 0.04 1.21 £0.05 1.21 £0.06 1.32+£0.05 1.21°+0.05 0.0194 0.0016  0.3993
60 1.37+£0.01 1.34+0.03 1.25+0.1C 1.37£0.07 1.33*+£0.05

Mean  1.25%®+ 0.04 1.18°+ 0.04 1.22°+ 0.0° 1.31%+ 0.03

Column mean value having different superscript varies significantly at values p < 0.05. Again, mean values
having same superscript in each row did not differ significantly at p > 0.05. T1, Control group; T2, 05% corn
flour group; T3, 10% corn flour group; T4, 5% corn flour group; DI, Day Intervals; Treat, Treatment; T*DI,
Interaction of Treatment and Day Interval
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Results and Discussion
Sensory Evaluation

The observation of sensory evaluation of different
treatments with day intervals is shown in Table 1.
The range of color score at different treatment was
4.16 to 4.58, and 4.58 to 3.83 for days intervals.
The most preferable color was observed on 15% day
storage period. The decreased color scores during
storage resulted from the denaturation of proteins,
particularly the myofibrillar protein that affects gel
formation Descalzo and Sancho (2008). The range
of odor score among four treatments was 4.08 to
4.75, and 3.83 to 4.66 for days intervals. There
was significant difference (p<0.05) due to days
interval of odor of meatballs. The values of odor
deteriorated with increased storage period. Odor is
one of the major causes of quality deterioration
(Raghavan et al., 2007) because it can negatively
affect sensory attributes such as color, texture as
well as the nutritional quality of the product
mentioned by Nunez and Boleman (2008). The
range of tenderness score at different treatments
was 4.16 to 4.58, and 3.91 to 4.75 for days
interval. The most preferable tenderness was
observed on 0 and 15™ day (p<0.05), and after
that the preference of tenderness were decrease
with increasing the storage period. The result of
this experiment is agreed to the results of Lui et al.
(2010). The range of juiciness score at different
treatments was 4.25 to 4.66, and 3.19 to 4.75 for
days interval. The range of overall acceptability
score at different treatments was 4.16 to 4.58, and
3.83 to 4.58 for days interval. The most preferable
overall acceptability was observed on 15% day
(p<0.05).

Proximate components

The values of proximate components are shown in
Table 2. Similar results were reported for
Indonesian traditional meatballs with a DM content
ranged from 56.17 to 60.32% mentioned by
Purnomo and Rahardiyan (2008). The range of CP
content at different treatments was 21.19 to
19.81%, and 20.11 to 20.65% for days intervals.
The highest amount of CP content indicates this
product is most preferable to consumer. Data show
that the lowest amount of CP content was 20.11%
after 60 days of storage period. Traditional koefte
meatballs showed higher protein content (25.51%)
reported by Ulu (2004). The range of different days
of intervals of EE content was 7.99 to 8.49%. Low-
fat traditional Turkey beef meatballs had similar fat

Corn flour on chicken meatball

content ranged from 7.9 to 8.8% reported by
Serdaroglu et al. (2005). Verma et al. (2009)
reported significant (p<0.05) decrease in low fat
chicken nuggets incorporated with chickpea hull
flour. The range of ash content at different
treatments was to 1.18 to 1.31%, and 1.16 to
1.33% for days intervals. Similar results were also
reported by Serdaroglu et al/ (2005) on the ash
content of beef meatballs, which ranged from 2.6 to
2.8%.

Physicochemical properties

The values of raw pH, cooked pH and cooking loss
are shown in the Table 3. The range of raw pH at
different treatments was 5.55 to 5.75, and 5.48 to
5.82 for days intervals. Among these four
treatments most preferable raw pH was observed
from 5% corn flour group. The highest amount of
raw pH indicates this product is most preferable for
consumer’s health. Bacteria and mold have a
tendency to increase with increasing storage time,
and they secrete components that affect the
increasing raw pH. The range of cooked pH at
different treatments was 5.99 to 6.03, and 5.97 to
6.05 due to days intervals. These results are similar
to those of Sallam et al. (2004), who reported that
storage time had a significant (p < 0.05) effect on
pH values. Similar results have also been found in
the study of antioxidant treatments during storage
time using a mixture of BHA and BHT in precooked
pork patties by Biswas et al. (2004). The range
cooking loss at different treatments was 26.46 to
27.54%, and 26.11 to 27.35% for days intervals.
Among these four treatments most preferable
cooking loss was observed from 5% corn flour
group. The lowest amount of cooking loss indicates
this product is most preferable to consumers’
choices. Major components of cooking losses are
thawing, dripping and evaporation. Thawing loss
refers to the loss of fluid in meatballs resulting from
the formation of exudates following freezing and
thawing by Jama, et al. (2008), Muchenje, et al.
(2009). Dripping is the loss of fluid from meatballs
and water evaporation from the shrinkage of
muscle proteins by Yu, et al. (2005).

Biochemical properties

The value of biochemical components are shown in
Table 4. The range of FFA value at different
treatments was 0.32 to 0.33% and 0.32 to 0.34%
for days intervals. Similar results also found in the
study of Jamaly et al. (2017). During storage, the
POV increased in all treatments.
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Table 3. Effect of corn flour as a source of fiber of chicken meatball
DI Treatments Mean Level of significance
T, T Ts Ta Treat. DI T*DI
0 5.87 £ 0.03 5.86+ 0.04 5.81 +0.06 5.76+ 0.10 5.82% 0.0F
15 5.52+0.07 6.00 £ 0.06 5.49 + 0.06 5.69 + 0.06 5.67°°+ 0.0(
Raw pH 30 562+0.13 5.81+0.17 545+008 545%006 558<+0.1 00°9° 00017 0.0566
60 5.76 £ 0.17 5.33+0.18 5.47 £0.22 5.35+ 0.07 5.48°% 0.1€
Mean 5.69®+ 0.10 5.75%#+ 0.11 5.55°+ 0.10 5.56° % 0.07
0 5.97 £ 0.00 5.97 + 0.03 5.96 £ 0.03 5.99 + 0.05 5.97°+ 0.0:
15 6.03+ 0.01 6.09 £ 0.00 6.03 +0.01 6.05+ 0.03 6.05%+ 0.01
Cooked pH 30 5.98 £ 0.01 6.07 £ 0.06 5.97 £0.01 6.00 £0.02 6.00°+ 0.0z 0.42 0.01 0.588
60 6.01 £ 0.04 5.98 +0.01 6.02 +0.02 5.99 + 0.02 6.00°+ 0.0z
Mean 5.992+ 0.01 6.03%#+ 0.0z 5.99+ 0.01 6.01%+ 0.0
0 27.54 + 0.15 26.48 + 0.0¢ 28.34 + 0.13 27.06 + 0.1 27.352+ 0.1
15 25.74 £ 0.16 25.54 + 0.1t 27.03 £ 0.07 26.12 + 0.0¢ 26.11°+ 0.1
Cookiong loss 30 26.66 £ 0.47 26.45 + 0.0t 27.49 £ 0.15 26.53 = 0.0- 26.78°+ 0.1 <.0001 <.0001 0.0039
(%) 60  27.40 + 0.28 27.37 £ 0.3¢ 27.32 £ 0.05 27.20 £ 0.1 27.32% 0.2
Mean 26.83°+ 0.26 26.46°+ 0.1 27.54°+ 0.1( 2667(?;: +

Column mean value having different superscript varies significantly at values p < 0.05. Again, mean values
having same superscript in each row did not differ significantly at p > 0.05. T1, Control group; T2, 05% corn
flour group; T3, 10% corn flour group; T4, 5% corn flour group; DI, Day Intervals; Treat, Treatment; T*DI,
Interaction of Treatment and Day Interval

Table 4. Effect of corn flour on biochemical properties of chicken meatball

Parameters DI Treatments Mean Level of significance
T. T2 Ts Ta Treat. DI T*DI
0 0.33+£0.01 0.33+£0.00 0.31+0.00 0.34+0.01 0.332 + 0.00
15 0.33+0.00 0.32+0.00 0.33£0.00 0.32+0.01 0.322 + 0.00
FFA (%) 30 0.34 £ 0.00 0.31+0.00 0.35%0.01 0.34+0.01 0.33*+£ 0.00 0.711 0.165 0.455
60 0.34 £ 0.00 0.33+£0.01 0.35%+ 0.01 0.350.00 0.34% + 0.00
Mean 0.33 2+ 0.0C 0.32% £ 0.0C 0.33°% 0.0C 0.32° = 0.00
0 3.77 £ 0.10 3.73+£0.13 3.46 £ 0.05 2.99 +£0.07 3.48% + 0.08
15 3.55+0.07 3.72+0.06 3.32+0.20 3.63 +0.08 3.552+ 0.10
POV (meq/kg) 30 3.61 £ 0.09 3.57+0.15 2.99 £0.07 3.73 +0.13 3.47°+£0.11 0.003 0.435 0.001
60 3.75+0.07 3.49+0.20 3.58+£0.06 3.59+0.13 3.60°+ 0.11
Mean 3.67% +0.0! 3.62% + 0.1Z 3.33° £+ 0.0¢ 3.48%°+ 0.10
0 0.09 £ 0.01 0.11 £0.00 0.11+0.00 0.11+0.00 0.10% = 0.00
15 0.10 £ 0.00 0.11 £ 0.00 0.11+0.00 0.11+0.00 0.10% = 0.00
(m;—BI\?:/Skg) 30 0.11 £ 0.00 0.11 £0.00 0.11+0.00 0.11+0.00 0.11°+ 0.00 0.317 0.40 0.433
60 0.11 £ 0.00 0.11 £0.00 0.11+0.00 0.11+0.00 0.11% + 0.00
Mean 0.10°+ 0.0C 011+ 0.00 0.11°+ 0.0C 011*+ 0.00

Column mean value having different superscript varies significantly at values p < 0.05. Again, mean values
having same superscript in each row did not differ significantly at p > 0.05. T1, Control group; T2, 05% corn
flour group; T3, 10% corn flour group; T4, 5% corn flour group; DI, Day Intervals; Treat, Treatment; T*DI,
Interaction of Treatment and Day Interval.
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Novelli et al. (1998) also showed increasing POV
with longer storage time in a sausage product.
Rhee and Myers (2003) examined POV in plain goat
meat loaf reported a similar trend in POV during
storage. There was no effect of treatment on the
TBARS. The range of different days of intervals of
TBARS value was 0.10 to 0.11 mg-MA/kg. Das et
al. (2012) observed that the Moringa oleiferia
leaves extract was more effective to prevent
increased TBARS number of precooked goat meat
patties during storage. Similar results were
observed for pork (Alvarez-Parrilla et al., 2012) and
chicken products by Castro et al., (2011).

Conclusion

From this study it may be concluded there was no
effect of corn flour on sensory parameters of
chicken meatball. The highest value for all sensory
parameters was found at 15™ day storage period.
After 157 day, with the increasing of storage period
the value for all sensory parameters decreases
gradually. The highest value of raw pH and lowest
value of cooking loss were found in 5% corn flour
group. It may be concluded that 5% corn flour and
15 days storage period is suitable for chicken meat
ball.
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