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Abstract

Effects of different levels of wheat flour as dietary fiber on the quality of fresh and preserved beef
meatballs during storage were explored in this study. Ground beef (Batter) samples were divided into
four treatment groups and treated with different level of wheat flour as T; (control, 0%), T, (5%), T3
(10%) and T4 (15%). Proximate analysis (dry matter, ash, ether extract and crude fat), sensory tests
(color, flavor, tenderness, juiciness, overall acceptability), biochemical analysis (free fatty acids,
Thiobarbutiric acid values and peroxide value) and microbiological examination were carried out as
responses at the interval of 0, 30 and 60 days during storage at -20°C. The experimental design was a 4
x 3 factorial in Completely Randomized Design replicated three times per cell. DM content was
increased significantly (p<0.05) with the advancement of storage intervals. CP and EE content of all the
treatments were decreased significantly (p<0.05) among the different treatment groups. FFA and TBARs
values were differed significantly (p<0.05) at different treatment levels. PVs were decreased
significantly (p<0.05) at different treatment levels. Color, cooking loss and overall acceptability were
differed significantly (p<0.05) at different treatment levels. Raw and cooked p" were increased
significantly (p<0.05) at different treatment levels. The juiciness at different treatment levels were
decreased significantly (p<0.05).TVC (/logCFU/g), TCC (logCFU/g) and TYMC (logCFU/g) were differed
significantly (p<0.05) at different treatment levels. In conclusions, meatballs having 5% wheat flour
was better in terms of color, odor, tenderness, juiciness and overall acceptability, cooking loss and
microbial qualities.
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Introduction Dietary fiber is one of the essential vital food
ingredients for human health in various aspects.
Dietary fiber is the non-digestible form of
carbohydrates and lignin. There is an increased
demand for foods with more fiber and less fat as
they are very effective in prevention of fat
absorption by the product, particularly fatty acids
and cholesterol by Borderias et al., (2005) that
could be useful in reducing obesity. Various types
of fiber have been studied alone or combined
with other ingredients for formulations of reduced
fat meat products. Specially, increased
consumption of dietary fiber lowers serum lipid
concentrations and blood pressure, improves
blood glucose control in diabetes, and aids in
weight loss by increasing satiety. Current
recommendations for dietary fiber intake are 25
g/d for women and 38 g/d for men in the United
States (USDA, 2010) and 20 g/d for women and
25 g/d for men in Korea (KNS, 2010).

Various types of meat products are prepared
from meat. Among the different meat products,
meatball is one of the tasty and popular foods.
Meatball can be made with beef, lamb, veal pork,
turkey, chicken and even offal. Meatball is one
kind of ready-to-eat food product which is gaining
popularity day by day. Yet, fat is an important
constituent of human nutrition and contribute to
the flavor, tenderness, juiciness, appearance,
texture and shelf life of meat products. Thus, the
challenge for meat industry is to develop low-fat
meat products without compromising sensory and
texture characteristics (Zhang et al., 2011). In
addition, the nutritional profile of meat products
could be further improved by addition of
potentially health promoting ingredients. If
dietary fiber used as an ingredients in meat
products fat content will be reduced.
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Along with health and nutritional benefits, dietary
fiber has various suitable functional properties
which affect the quality and characteristics of
food products. The major functional properties of
dietary fiber are water holding capacity, viscosity,
gel-forming ability, and fat binding capacity.
Dietary fiber as a functional ingredient can be
incorporated with meat products to improve
health view of meat products. Potential dietary
fiber sources from various cereals, legumes,
fruits and vegetables could be used as functional
ingredients in meat products by judicious
processing methods.

The use of wheat flour, known as the best source
of insoluble dietary fiber, was used as a fat
substitute in the production of beef patties
(Saricoban et al., 2009). The use of wheat flour
has gained a very positive attention to consumers
because of health benefits associated with its
consumption. Health benefits of wheat-based
food products are attributed to the soluble dietary
fiber in oats, (1-3), (1- 4)-B-D- glucan, referred
to as B- glucan. Chicken meat patties prepare
with wheat bran at 5, 10 and 15% levels
increased cooking yield and firmness as well as
insoluble fiber content (Talukder and Sharma,
2010). According to “Regulations on Nutrition
Claims for conventional Foods”, food products
marked as “high fiber” must contain at least 6 g
of dietary fiber for every 100 g of solid food and
food products marked as “containing dietary
fiber” must contain at least 3 g of dietary fiber for
every 100 g of solid food (Chau et al., 1999).
Considering the above discussion the present
study was undertaken on proximate,
physiochemical, sensory, biochemical and
microbial quality of the beef meatballs and
development of dietary fiber enriched value
added functional meat products of commercial
interest.

Materials and methods

Materials collection

Boneless beefof 2.5 kg from freshly slaughtered
cattle was collected from “Sheep & Goat & Horse
Farm”  Bangladesh  Agricultural  University,
Mymensingh. The meat sample was immediately
transferred to the “Animal Science Laboratory”.
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Preparation of jar and other instruments

All necessary instruments and jars or containers
were cleaned with hot water and detergent
powder, and then dried properly before starting
the experimental activities.

Sample preparation

About 2.5 kg of fresh beef sample was taken for
the preparation of beef meatball. First the beef
was properly cleaned with fresh water and the fat
was trimmed of with sharp knife. Then the beef
was grinded properly and the spices, garam
masala, salt, Ice flakes, refined wheat flower,
sauce were mixed with the grinded beef properly
as per experimental design. There were four
treatment groups. These were treated as Ti
(control no wheat flour), T2 (5%wheat flour), T3
(10% wheat flour) and T4 (15% wheat flour).
Then beef meatball of proper shape was prepared
separately. It was then boiled in hot water for 2-3
minutes. Then the water was removed from the
meatball properly and was fried in hot oil until
reddish brown color was obtained.

Sensory evaluation

Different sensory attributes were examined. Each
meatball sample was evaluated by a trained 8-
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. Eight training sessions were held to
familiarize the judges with the attributes to be
evaluated and the scale to be used (Rubio et al.,
2007). Prior to sample evaluation, all panelists
participated in orientation sessions to familiarize
with the scale attributes (color, odor, juiciness,
tenderness, overall acceptability) of beef meatball
using intensity scale. All samples were served in
the Petri dishes. Sensory evaluation was
accomplished at 0 day and repeated at 30 day
and 60 day.

Proximate composition

Proximate composition such as Dry Matter (DM),
Ether Extract (EE), Crude Protein (CP) and Ash
were carried out according to the methods
(AOAC, 2016). All determination was done in
triplicate and the mean value was reported.
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Biochemical analysis

There were three types of biochemical analysis.
These are Free Fatty Acid(FFA), Peroxide
Value(POV), Thiobarbituric Acid value (TBARS).
Free fatty acid value was determined according to
Rukunudin et al. (1998). Peroxide value (POV)
was determined according to Sallamet al. (2004).
Lipid oxidation was assessed in triplicate using
the2-thiobarbituric acid (TBA) method described
by Schmedes and Holmer (1989). p" value of raw
and cooked meatball was measured using pH
meter from raw meatball homogenate. The
homogenate was prepared by blending 5 g of
meat with 10 ml distilled water.

Cooking loss

The fresh meatball samples were weighted (initial
weight). 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 beef meatballs. Again all samples were
cooked with refined soybean oil to 100°C. After
completed the frying of meatballs these were
properly removed and kept at room temperature.
Then they were covered with the thin walled
plastic bags. After removing the surface oil of
beef meatballs these fully prepared for measuring
cooking loss. Cooking loss was practiced at 0 day,
30™ day and 60 day.

Table 1. Effect of different levels of wheat flour on sensory parameters in beef meatball

Parameters DI Treatments Mean Level of significance
Ty T, Ts T4 Treat DI T*DI
Color 0 4.41+0.02 4.75£0.02 4.32+0.89 4.07+0.02 4.39+0.24° <.0001 <.0001 0.1449
30 4.25+0.04 4.62+0.01 4.33+0.02 3.92+0.02 4.28+0.02°
60 4.05+0.02 4.34+0.11 3.87+0.01 3.71+£0.02 3.9940.04°
Mean 4.24+0.03" 4.57+0.05% 4.18+0.31° 3.90+0.02°
Odor 0 4.33#0.33 4.33+£0.33 4.00£0.00 4.00+0.00 4.17+0.17** 0.2869 0.2178 0.8319
30 4.33£0.33 4.33+£0.33 4.33+0.33 4.00+0.00 4.25+0.25**
60 3.66+0.33 4.33+0.33 4.00+£0.00 3.66+0.33 3.92+0.25"

Mean 4.11+0.33% 4.33+0.33* 4.11+0.11%*® 3.89+0.11°

Tenderness 0 4.33+0.33 4.00+0.00 4.33£0.33 4.33+0.33 4.25£0.25% 0.4098 0.0037 0.7086
30 4.33£0.33 4.00£0.00 4.33£0.33 4.00£0.00 4.17£0.17°
60 3.33£0.33 3.66£0.33 4.00£0.00 3.33£0.33 3.580.25°
Mean 4.00£0.33% 3.89+0.11% 4.2240.22% 3.89+0.22°
Juiciness 0 4.824£0.01 4.72+0.01 4.64+0.01 4.56£0.01 4.69+0.11° <.0001 <.0001 <.0001
30 4.60£0.01 4.7120.02 4.53£0.01 4.40£0.02 4.56+0.02°
60 4.53£0.01 4.34£0.02 3.89£0.03 3.71£0.02 4.12£0.02°
Mean 4.62£0.01° 4.63+0.02°® 4.36£0.02° 4.23+0.02°
Overall 0 4.64+0.01 4.75£0.02 4.56+0.01 4.44+1.33 4.59+0.34% 0.0573 0.3512 0.3529
acceptability 35 4471001 4.48+0.02 4.68+0.02 4.37£0.01 4.50£0.02%
60 4.20£0.03 4.3620.04 4.07£0.06 3.80£0.03 4.11£0.04°

Mean 4.44+0.02°

4.53+0.03% 4.44+0.03% 3.72+0.46°

Mean in each row 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. Diferent symbols indicate T;, Control
group; T2, 5% wheat flour; T3, 10% wheat flour; Ts, 15% wheat flour; DI, Days of Interval; Treat, Treatment;

T*DI, Interaction of Treatment and Days of Interval.
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Microbial assessment

For microbial assessment total viable count, total
coli form count and total yeast-mould count was
undertaken. To determine these parameters
the procedures which were followed are
described briefly; quantity of 10 g beef meatball
sample was aseptically excised from stored stock
sample. Each of the stored beef meatball samples
was thoroughly and uniformly macerated in a
mechanical blender using a sterile diluents (0.1%
peptone water) as per recommendation of
International Organization for Standardization
(ISO, 1995).A quantity of ten (10) gram of the
minced meat meatball sample was taken
aseptically transferred into a sterile container
containing 90 ml of 0.1% peptone water. A
homogenized suspension was made in a sterile
blender. Thus 1:10 dilution of the samples was
obtained. Later on using whirly mixture machine
different serial dilutions ranging from 107 to 10°®
were prepared. Microbiological analyses were
determined by Ikhlas et al. (2011).

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.

Wheat flour on beef meatballs

Results
Sensory evaluation

Mean scores for different sensory attributes
obtained from the sensory evaluation are shown
in Table 1. According to Table 1, the range of
overall observed color scores at different
treatment was 3.90 to 4.57. The range of odor
score among four treatments was 3.89 to 4.33.
The range of overall observed tenderness score
at different treatments was 3.89 to 4.22. The
range of overall observed juiciness score at
different treatments was 4.23 to 4.63. The range
of different day’s interval of overall observation of
juiciness score was 4.12 to 4.69. The data show
that the lowest test score was reduced to 4.12 in
all treatments after 60 days of storage. The range
of overall observed of overall acceptability score
at different treatments was 3.72 to 4.53. The
range of different day’s interval of overall
observation of overall acceptability score was
4.11 to 4.59. The range of overall observed of
overall acceptability score at different treatments
was 3.72 to 4.53. The range of different day’s
interval of overall observation of overall
acceptability score was 4.11 to 4.59.

Table 2. Effect of different percentage of wheat flour on proximate components in beef meatball

DI Treatments Mean Level of significance
T1 T2 T3 T4 Treat DI T*DI
DM 0 46.32+0.02 47.16x0.04 35.77+0.06 54.59+0.04 45.96+0.04¢ <.00 <.00 <.0001
(%) 30 58.14+0.06 53.49+0.07 48.71+0.03 48.36+0.08 52.18+0.06° 01 01
60 60.88+0.14 56.13+0.03 51.02+0.03 49.02+0.33 54.26+0.13°
Mean  55.12+0.07°  52.26+0.05°  45.17+0.04°  50.66+0.15°
cP 0 21.89+0.07 17.70+0.06 15.23+0.04 13.49+0.03 17.08+0.05? <.00 <.00 <.0001
(%) 30 20.52+0.03 17.17+0.03 16.12+0.05 13.25+0.02 16.77+0.03° 01 01
60 20.06+0.05 16.93+0.03 15.99+0.05 13.11+0.03 16.52+0.04¢
Mean 20.82+0.05% 17.27+0.04° 15.78+0.05¢ 13.29+0.03¢
EE 0 5.33+0.16 5.00+0.03 4,77+0.02 4,67+0.03 4.94+0.06° <.00 <.00 <.0001
(%) 30 5.97+0.03 4.99+£0.02 4.62+0.03 4.50+0.02 5.02+0.03%* 01 01
60 4,91+0.07 4,95+0.02 4,40+0.03 4,24+0.02 4.63+0.04°
Mean 5.40+0.09? 4.98+0.02° 4.60+0.03° 4.47+0.02¢
Ash 0 2.16+£0.03 1.52+0.03 2.08+0.02 2.21+0.03 1.99+0.03¢ <.00 <.00 0.0411
(%) 30 2.22+0.01 1.66+0.03 2.13+0.01 2.25+0.02 2.07+0.02° 01 01
60 2.35+0.02 1.71+0.02 2.17+0.01 2.28+0.02 2.13+0.022
Mean 2.24+0.02% 1.63+0.03° 2.13+0.01° 2.24+0.02°

Mean in each row 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. Diferent symbols indicate T;, Control
group; T2, 5% wheat flour; T3, 10% wheat flour; T4, 15% wheat flour; DI, Days of Interval; Treat, Treatment;

T*DI, Interaction of Treatment and Days of Interval.
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Proximate analysis

Proximate compositions of beef meatball as
influenced by wheat flour during storage are
shown in Table 2. The range of overall observed
DM content at different treatments was 45.17 to
55.12%. The range of overall observation of
different days of interval of DM content was
45.96 to 54.26%. The range of overall observed
CP content at different treatments was 13.29 to
20.82%. The range of overall observed of
different days of intervals of CP content was
16.52 to 17.08%. The data show that the lowest
amount of CP content was decreased to 16.52 in
all treatments after 60days of storage. The range
of overall observed EE content at different
treatments was 4.47 to 5.40%. The range of
overall observed of different days of intervals of
EE content was 4.63 to 5.02%. The range of

overall observed Ash content at different
treatments was 1.63 to 2.24%. The range of
overall observed Ash content at different

treatments was 1.63 to 2.24%.
Physicochemical properties

The range of overall observed raw pH at different
treatments was 5.67 to 5.83. The range of overall
observed cooked p" at different treatments was

9.93 to 9.98. The range of overall observed
cooking loss at different treatments was 24.70 to
16.72% (Table 3).

Biochemical properties

FFA results appeared to be consistent with those
of TBARs and POV. The number of FFA increased
with storage time (Table 4). The range of overall
observed of different days of intervals of FFA was
0.20 to 0.32. The FFA value was increased with
storage period. The range of overall observed FFA
value at different treatments was 0.20 to 0.35. At
the end of the storage time (day 60), the FFA
value in the control sample (0.35) was
significantly (p< 0.05) higher than the values in
the samples treated with natural fiber. The range
of overall observed peroxide value at different
treatment levels was 2.46 to 3.91. The range of
overall observed of different days of intervals of
peroxide value was 2.59 to 3.01. Generally,
TBARs levels significantly (p< 0.05) increased
with storage time, showing decreasing shelf life.
The range of overall observed of different days of
intervals of TBARs value was 0.22 to 0.25.

Table 3: Effect of different percentage of wheat flour on others parameters in beef meatballs

Parame DI Treatments Mean Level of
ters significance
T1 Tz T3 T4 Tr DI T*D
ea I
t.
Raw PY 0 5.69+0.02 5.86+0.03 5.83+0.01 5.92+0.01 5.83+0.02° <. <. 0.0
30 5.70+0.01 5.72+0.01 5.79+0.02 5.84+0.02 5.77+0.02> 00 00 051
60 5.61+0.01 5.65+0.01 5.7440.02 5.74+0.02 5.69+0.02¢ 0! 01
Mean 5.67+0.01¢ 5.74+0.02° 5.7940.02° 5.83+0.022
Cooked 0 6.01+0.04 6.03+0.02 6.05+0.03 6.08+0.02 6.05+£0.03° 0. <. 0.4
P" 30 5.92+0.05 5.9740.02 5.96+0.03 5.89+0.04 5.94+0.04> 22 00 374
60 5.83+0.06 5.93+0.01 5.89+0.02 5.83+0.01 5.88+0.03 > 01
Mean 5.93+0.05°  5.98+0.02**  5.97+0.03®°  5.94+0.02%

Cooking 0  26.96+0.08  25.22+0.06 17.70+£0.09  22.19+0.03  23.02+0.07° <. <. <.0
'(?,Z-‘; 30  24.58+0.04  23.60+0.03  16.61+0.05  21.1740.04 21.49+0.04° 8‘1) 8‘13 001
60  22.56+0.03  21.92+0.04 15.84+0.02 19.95+0.02  20.07+0.03¢

Mean  24.70£0.05°  23.58+0.04°  16.72+0.05°  21.11%0.03°

Mean in each row 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. Diferent symbols indicate T;, Control
group; T», 5% wheat flour; T3, 10% wheat flour; T4, 15% wheat flour; DI, Days of Interval; Treat, Treatment;

T*DI, Interaction of Treatment and Days of Interval.
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Microbiological assessment

From the study the range of overall observed
aerobic plate count from the beef meatballs was
6.59-7.12 (logl0 CFU/g), at different treatment
levels (Table 5). Among four treatments, the
plate count in the T, (5% wheat flour) sample
(7.12 log CFU/g) was significantly higher than
other treated group including control group. The
range of overall observed total coliform count
from the beef meatballs was 1.89-2.19 (log
CFU/g) at different treatment levels. Among four
treatments, the total coliform count in the control
sample (2.19 logs CFU/g) was significantly higher
than in the samples treated with natural fiber as
wheat flour 5%, 10%, 15% group. The range of
overall observed of different days of intervals of
TCC value was 1.64 to 2.44.The range of overall
observed total yeast-mold count from the beef
meatballs was 2.71 to 3.17 (log CFU/g). The
value of the range of overall observed of different
days of intervals of TYMC value was 1.79 to 1.04.

Discussion

Value added meatball was formulated
supplemented with different level of wheat flour
as dietary fiber and prebiotics. From the study it
was found that the sensory quality after
supplementation with higher level of wheat flour
was deteriorated and it was pronounced with
increased storage period. The present findings is
in agreement with Gonzalez et al. (2008) where
he stated that dried plum ingredients in raw and
precooked pork sausage negatively affected the
sensory attributes such as color, texture, odor,
and flavor as well as the nutritional quality of the
product. Some authors also reported that
inclusion of fibers in various meat products

Wheat flour on beef meatballs

increased hardness (Fernandez-Gines et al.,
2004).That’s why meatballs leak juices when they
are stored. If meatballs refrozen accelerating
further moisture loss, and when this meatballs
eventually cook, any one may find it dense and
dry in texture.

The dry matter content was increased with the
increased storage period because moisture loss
was decreased with the storage period. The data
show that the highest amount DM content was
increased to 54.26 in all treatments after 60 days
of storage. The highest amount of DM content
indicates this product is less preferable. Dry
matter increased for the moisture loss of beef
meatball samples with the advance of storage
time during freezing. Devatkal et al. (2010) also
reported that incorporation pomegranate rind and
seed powder extracts did not affect the DM
content of goat meat patties. Cooked Ilemon
albedo fibers (2.5 to 5%) in bolognas showed
higher moisture content than control (Fernandez-
Gines et al.,, 2004).The CP content was
decreased with the increased storage period.
Wheat fiber group contains lower amount of EE
than control group. The Malaysian Food
Regulation of 1985 stated that manufactured
meat should not contain more than 30% fat.
Malaysian beef meatballs can be classified as low-
fat meatballs since the fat content ranges from
1.69 to 11.09.Verma et al. (2012) reported
significant decrease in low fat chicken nuggets
incorporated with chickpea hull flour. The Ash
content was significantly changed with the
increased storage period. The same trend was
also observed by Konieczny et al. (2007) and
they reported that ash content increased during
frozen storage which is related to our findings.

Table 4: Effect of different levels of wheat flour on biochemical parameters in beef meatballs

Parameters DI Treatments Mean Level of significance
T1 T2 T3 T4 Treat. DI T*DI
FFA (%) 0 0.30+0.00 0.19+0.00 0.04+0.01 0.27+0.00 0.2+0.00° <.0001 <.0001 <.0001
30 0.39+0.00 0.20+0.00 0.35+0.00 0.31+0.00 0.32+0.00°
60 0.35+0.00 0.21+0.00 0.38+0.00 0.35+0.00 0.32+0.00°2
Mean 0.35+0.00° 0.20£0.00° 0.25+0.00° 0.31+0.00°
PV (meq/kg) 0 3.58+0.11 2.56+0.04 2.19+0.01 2.03+0.03  2.59+0.05° <.0001 <.0001 <.0001
30 3.95+0.02 2.46+0.03 2.35+0.01 2.84+0.01 2.90+0.02°
60 4.20+0.01 2.35+0.01 2.53+0.01 2.93+0.01 3.01+0.01°
Mean 3.91+0.05° 2.46+0.03° 2.36+0.01¢ 2.60+0.02°
TBARs 0 0.22+0.01 0.14+0.00 0.22+0.00 0.28+0.00 0.22+0.00° <.0001 <.0001 <.0001
(mg-MA/kg) 30 0.22+0.00  0.14+0.00  0.25%£0.02  0.28+0.00 0.22+0.01"
60 0.31+0.00 0.14+0.00 0.24+0.01 0.29+0.00 0.25+0.00°
Mean 0.28+0.00° 0.14£0.00° 0.24+0.01° 0.26+0.00%
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Mean in each row 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. Diferent symbols indicate T;, Control
group; T», 5% wheat flour; T3, 10% wheat flour; T4, 15% wheat flour; DI, Days of Interval; Treat, Treatment;

T*DI, Interaction of Treatment and Days of Interval.

Among these four treatments most preferable
raw pH was observed from T4 (15% wheat flour)
group. The highest amount of raw pH indicates
this product is highly preferable for consumers’
health than other treatment groups. The data
showed a slight increase in the raw pH values and
a decrease in the acidity values for all samples
along with addition of natural fiber as a result of
the decrease of free fatty acids due to lower
rancidity. The decrease in the raw pH values was
lower in the untreated samples than the treated
ones due to the effect of wheat fiber which
retarded the formation of free fatty acids. It is
also obvious that the values of raw pH for the
product were higher than that of the raw pH
values of meat and this could be due to the
interaction effect of the other ingredients which
were added during the processing of meat
products. The range of overall observed of
different days of intervals of raw pH was 5.69 to
5.83%. The raw pH was decreased with the
increased storage period. Bacteria and mold have
a tendency to increase with increasing storage
time, and they secrete components that affect
the increasing raw pH. Choi et al. (2009)
reported that meat batter containing dietary fiber
from rice bran have higher pH values. The data
showed a slight increase in the cooked pH values
and a decrease in the acidity values for all
samples along with addition of wheat fiber as a
result of the decrease of free fatty acids due to
lower rancidity. The decrease in the cooked pH
values was lower in the untreated samples than
the treated ones due to the effect of wheat fiber
which retarded the formation of free fatty acids.
The highest amount of cooked pH indicates this
product is most preferable for consumers’ health
than other treatment groups. The range of overall
observed of different days of intervals of cooked
PH was 5.88 to 6.05. The cooked pH was
decreased with the increased storage period.

The lowest amount of cooking loss indicates this
product is most preferable for consumers’ choice
than other treatment groups. The range of overall
observed of different days of intervals of cooking
loss was 20.07 to 23.02%. The cooking loss was
decreased with the increased storage period. The

less preferable cooking loss was observed from 0
day and most preferable cooking loss was
observed from 60th day observation. Cooking
loss refers to the reduction in weight of meatballs
during the cooking process (Jama et al. 2008).
Dietary fiber supplementations increase the
bulk and prevent cooking loss in meat

products with no or fewer changes in
textural parameters by enhancing water
binding capabilities and carries great

economic advantages for both the
consumers and processors (Grigelmo-Miguel et
al., 1999). Turhan et al. (2005) reported that
addition of hazelnut pellicle fiber was found to be
effective in improving cooking yield, dimensional
changes and thickness of beef burgers.

Meat with higher lipid oxidation values also
showed higher protein oxidation and greater
Lundet et al. (2007)

reported on the peroxide values in sausage with

metmyoglobin formation.

three treatments (rosemary extract, collagen
fiber preparation impregnated with rosemary
extract and collagen hydrolyses impregnated with
rosemary extract; samples with these three
treatments showed lower values than the control.
The lowest amount peroxide value indicates this
product is most preferable for consumes health.
Less preferable peroxide value was observed
from control group. The highest amount of
peroxide value indicates this product is less
preferable. The lowest amount of TBARs value
indicates this product is most preferable for
consumes health. Less preferable TBARs value
was observed from control group. The results of
this study confirm that 5%, 10%, 15% wheat
flour can delay lipid oxidation significantly,
reducing the potential risk induced by lipid
oxidation. Higher values were observed in the
control treatment, while values of 0.025 and
0.05% were observed in the sample treated with

rosemary extract.
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Table 5: Effect of different level of wheat flour on microbial in beef meatballs

Param DI Treatments Mean Level of significance
eters
T1 T2 T3 Ta Treat. DI T*DI
TVC 0 6.83+0.04 7.08+0.04 6.63+0.03 7.17+0.03 6.94+0.04° <.0001 <.0001 0.1241
(logCF
U/g) 30 6.79£0.06 7.05+£0.02 6.38+0.13 6.89+0.08 6.78+0.07¢
60 7.02+0.03 7.19+0.03 6.72+0.01 7.19+0.03 7.03+0.03°
Mean  6.88+0.04° 7.12£0.03%*  6.59+0.06° 7.08+0.052
TCC 0 2.51+0.05 2.28+0.02 2.66+0.07 2.31+0.02 2.44+0.042 <.0001 <.0001 <.0001
(logCF
U/g) 30 2.16+0.01 2.08+0.02 2.11+0.02 1.84+0.08 2.05+0.03"
60 1.82+0.06 1.31+0.05 1.79+0.03 1.61+0.02 1.64+0.04¢

Mean in each row 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. Diferent symbols indicate T;, Control
group; T2, 5% wheat flour; T3, 10% wheat flour; Ts, 15% wheat flour; DI, Days of Interval; Treat, Treatment;

T*DI, Interaction of Treatment and Days of Interval.

The range of overall observed of different days of
intervals of TVC value was 6.78 to 7.03. During
storage TVC value was increased. The initial value
of TVC for fresh beef was 5.12 logs CFU/g beefs,
indicating good quality beef. Cross-contamination
from the environment or from the survival of
spores or resistant cells was possible in this study
as well as in commercial operations. Plant-
derived spices are generally used in foods or
flavorings and for medicinal purposes. However,
a number of studies have demonstrated that
compounds existing in many spices also possess
antimicrobial activity (Zhang et al., 2009). The
initial level of contamination (aerobic count) was
relatively low (3.18 log10 CFU/g). During storage
TCC value was decreased. During storage TYMC
value was decreased. Ferndndez-Lépez et al.
(2003) reported on the results of a research
study related to antimicrobials in beef meatballs.
They noted that the presence of mold and yeasts
was not detected in any cooked meatball
samples.
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Conclusion

This study reveals that among four treatments
most preferable color, odor, tenderness, juiciness
and overall acceptability was observed at 5%
wheat flour group and less preferable color was
observed from control group. Less cooking loss
was observed at 10% wheat flour group. The
lowest FFA, PV and TBARs value were observed in
5% wheat flour group. It is recommended that

5% wheat flour can be used as a source of
dietary fiber and functional ingredients as
prebiotics in meatball.
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