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SUMMARY

‘Effect of fat level (5, 10 and 20%) and

“corn flour (0, 2 and 5%) on chemical

composition, physicochemical
characteristics (cooking yield, fat retention,
moisture retention, diameter reduction,
thickness reduction and  shrinkage
percentages), color parameters, shear force
and sensory attributes of camel burger
were evaluated. Increase rate of addition of
fat and corn flour significantly decrease
moisture and protein content with increase
in fat and ash percentages. Incorporation of
comm flour significantly decreased the
cooking yield at eat fat level. Fat retention
was increased with lowering fat level. Corn
flour at 2 and 5% significantly decreased
fat retention in burger formulated with
10% fat. At 5% rate of addition, it was
obvious that comn flour was effective in
retaining moisture at low fat level burger.
Fat level significantly increased reduction
in burger diameter and thickness, moreover
5% corn flour significantly reduced the
diameter and thickness of burger all fat
levels. The lowest reduction in burger

" thickness was observed at 5% fat and 5%

corn flour. However, 5% corn flour
decreased the shrinkage of burger
regardless fat level. Corn flour had no
detrimental impact on sensory properties of
all burger formulations with 5% corn flour
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increased sensory panel scores for odor in
raw burger. Finally shear force values were
decreased by increasing the fat level up to
20%, and 5% corn flour significantly
increase shear.force at cach fat level.

INTRODUCTION

Camel meat is healthier as they
characterized by having less fat as well as
less cholesterol in fat than other meat (Al-
Ani, 2004; Dawood and Alkanhal, 1995;
Elfaer et al., 1991; Elgasim and Alkanhal,
1992; Elgasim et al.,, 1987). The meat of
young camels (below 3 years) is
comparable in taste and texture to beef
(Dawood, 1995). Traditionally, camel meat
comes mostly from seven years animals
that are primarily kept for milk, racing, and
transportation rather than form meat
production (Kurtu, 2004). Therefore, the
general consumers view is that camel is
unacceptably tough. However, camel meat
processing increased the tenderness, taste
and palatability of the products (Mansour
and Ahmed, 2000).

Dietary fat plays number of essential
rules in the human body. It is necessary for
the absorption of vitamins A,D,E, K and
other fat soluble substances, it provides the
essential fatty acids required for the
production of some hormones. However,
nowadays many consumers are
concerned about the amount of fat in
their diets (Yankelovich, 1985) because
excessive fat intake is associated with
various diseases including obesity, cancers
and coronary heart diseases (Hooper et al.,
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There is evidence that reducing ﬁlf lc\:CI o
Wt products  results o
processed - meat P lity and
reduction  of product  qua l“) Khalil
palatability (Desmond et al., 1‘993.' walil,
5000; Serdaroflu and Sapanci- Ozsumer,
2003; Yilmaz and Daglioglu, 20'03)’
therefore, the goal of meat processors 1s to
produce meat products  with low-fat
content without compromising sensory and
texture characteristics of the processed
meat products (Zhang et al.,2010).
Plant proteins such as soybean (Gujral
et al, 2002; Pietrasik and Duda, 2000;
Serdarolu and Sapanci-Ozsiimer, 2003;
Trout et al, 1992), sunflower protein
(Wills and Rabirullah, 1981), wild rice
(Minerich et al., 1991), buckwheat protein
(Bejesano and Corke, 1998), wheat germ
proteins (Gnanasambandam and Zayas,
1992), com germ protein (Linn and Zagas,
1987; Zagas and Linn, 1988) and common
bean flour (Dgudie et al., 2002) have been
used as binders and extenders in
i?w beg:? products . Not much
binder in ground meat products each- -
. products such as

of rate of addition of comp

1o camel meat B
. urgers fo i
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S AND ME
Preparation of raw mat;ngl(s)ns

Fresh chy,
;8'73%1’ f: meat (76.42% moisture

flour (2 and 5%)

dromedariug) slaughtered o m
municipal slaughterhouse, Cairg [i Wil
used in the experiment, Camg mYm ™
puwlmscd from a local supplier 24 Way
after slaughter, trimmed from Viqibroum
and connective tissues and kept fr;)z ¢ fy
18°C. Fresh abdominal fat from thcen at.
animals was purchased; washed gpg : ¢
frozen at -18°C. Corn flour (9.45% protcPt
and 1.5% fat)as well as other ingred; c:l'l's‘
¢.g. common salt, sodium tripolyphosphage
and spices were provided from oy

suppliers in Cairo.

Burger production ‘

The experiment was a 3x3 factorial
design with three levels of fat (5, 10 and
20%) and three levels of corn flour (0, 2
and 4%).

In the next day post-freezing at -18°C,
both of lean and fat were minced
separately ~ using  Fama  (Fabbrica
Attrezzature Macchine  Alimentrac,
Rimini-Italy) meat mincer through a 5 mm
mincing plate. Seven burger formulations
(Table 1) were produced. Frozen minced
meat was firstly transferred to a paddle

‘mixer, where the dry ingredients (1.7%

common salt, 0.03% sodjum
polyphosphates, and 0.5% seasonings)
were slowly added as powders whil
mixing. Afterwards cold water W&
incorporated, and then mi ced fat was

‘added during mixing. The addition of

ingredients took less than 5 minutes an
the final temperature of battef vari
between -5 to -7°C. The batter
manually formed into discs of 75

using manual former 4d ::1:
Affecttatrici).Burger discs were plac with
plastic trays and  WraP geC until

polyethylene film and frozen at-1
further analysis.
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Table (1): Camel' burger formulations

Trestmant — S lngmdientsﬂ_ﬁ_"f_' 7]
R +1 00 58;) \z.ﬂot(e)r Com t]Oll.(;__
52 83.00 5.00 8.00 2 ;)0
/5| 80.00 | 5.00 | 800 5.00
10/0 | 80.00 | 10.00 | 8.00 .
10/2 78.00 10.00 8.00 2.00
10/5 75.00 10.00 8.00 5.00
20/0 70.00 20.00 8.00 -
20/2 68.00 20.00 8.00 2.00
20/5 65.00 20.00 8.00 5.00

A Fat level (%),B Com flour level (%)

Proximate analysis

Moisture, fat, protein and ash percentages
were determined following the procedures of

AOAC (1995).

Color evaluation

and after cooking (Pifiero et al., 2008).

Moisture retention

The moisture retention value represents the
amount of moisture retained in the cooked
product/ 100g sample. The percentage of
moisture retention was calculated according to
the equation of El-Magoli et al. (1996) as follows

Color was determined on three raw burgers
patties per formulation using a Minolta Chroma
Meter CR410(Minolta Co. Ltd., Japan) calibrated
with a white plate and light trap. Color was
expressed according to the Commission
International de LEclairage (CIE),1976 and
reported as L*(lightness),a*(redness) and

_ b*(yellowness).

Cooking procedures and physicochemical
characteristics

Burger patties were thawed at 4°C overnight
and cooked in a preheated electric grill for 2.5
minutes on each side to reach 70°C core
temperature dermic probe-type
thermocouple (Model HVP-2-21-V2-TG- 48-
OCT-M Omega, Stanford, CT). All cooking
measurements were done on three replicates per

treatment.

Physicochemical characteristics
Cooking yield

Cooking yield of burger
determined by the difference in we

patties was
ight before

wugh!_— X 100

Rawweight

Codldngyield %6~

Cooking yield X Moisture % in cooked sumple
100

Moisture retertion 3=

Fat retention
The fat retention value represents the amount

of fat retained in the cooked product/ 100g raw
sample. The percentage -of fat retention was
calculated according to Murphy et al. (1975) as

follows

. Cooking weight x Fat %in cooked sample
Fat retention 96= _ x100
Raw weight x Fat % in raw sample
Thickness of rar sample- Thicknass of conked sampla
Thickress rediiction 6= =100

Thicknass of aw mple

(Rae ik Cockd o) (R fse Cced )

Shrinkage %= x100

Raw fickness + Raw diameder

Diameter reduction, thickness reduction and
shrinkage percentages
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i | as shrinkage perce
:ihltc ‘:‘:isnscdasus‘;f; the equations of Serdaroglu and
ete

chirmcncioglu (2004) as follows

Diander of raw sumple- Diametet o cooked sample a0
Diseer reduction %= ——

Dimneter of aw sample

analysis
ScnS?nrsyory :ynalysis was performed by a 9

panelists from the Department of Food llygi;nc
and Control, Faculty of Veterinary Medlcmc,
Cairo University, where burger was.subjected to
sensory evaluation of texture, juicmesss, flavor

~ and overall acceptability. An eight point scale
was used where, 8=extremely tender, juicy,
intense flavor, acceptable and 1=extremely
tough, dry, devoid of flavor, unacceptable. Water
and bread served for cleaning the mouth between
- samples. Prior to the analysis panelists were
trained in the definition and intensities of the
investigated parameters.

Shear force

Samples were tempered to 25°C for 1hour, cut
into cross sections(lecmx1em) and sheared using
Instron Universal Testing Machine (model 2519-
105,USA) at a crosshead speed of 200 mm/min.
Mean values for samples (n=10) were expressed
in terms of peak force (kg/f).

Statistical analysis

Data were subjected to analysis of variance
and Tukey multiple comparisons tests using
SPSS statistics 17.0 for windows. Significance
was determined by the Least Significant
Difference test. Main effects were considered
significance at P<0.05.

RESULTS AND DISCUSSION
Proximate composition
Proximate chemical analysis of camel burger

showe.d that rate of addition of fat as well as corn
ﬂot}r induced a slight to significant decrease in
moisture and protein content with increase in fat

~and ash content. The changes in the proximate
chemical composition were evident at higher
rates of fat (20%). Although, the ash content
126
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corn flour, the change
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(2004) reported a decrem
by addition of 4% cq
formulation,
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Physicochemical ch.araclcrlsllu
ol incorporaion
ecrcase cooking yield at each
(Table 3). Cooking yield \mw" (v ‘01)51;
(57.59%) for the treatment formulateq e
fat and 5% corn flour and the highey w;'h A,
for the treatment formulated wih 5, fni 3J7‘/o)
Such results disagree with tha obmf“’""Ol
Serdaroglu and Degirmenciogly (2004) fomrd by
meatballs. Moreover, fat retention increageq M
decreased fat level in burger fo‘m"h‘:.l b
(P<0.05).Both corn flour treatmens Qor $,
significantly decrease fat retention jp )
formulated with 10% fat meanwhile, 2 decremeny
in fat retention was recorded for treatment
formulated with 5% fat and 5% com floy
(P<0.05). As'fat content increase, the mean free
distance between fat droplets decreases which
causes coalescence of fat and then leaking from
the product (Tomberg et al., 1989). Keeping fat
within the matrix of meat products during
processing is necessary for -ensuring sensory
quality and acceptability. High collagen content
in camel meat could explain the low cooking
yield as it absorbs moisture initially then upon
heating, collagen fibers shorten by 1/3 its origina
length which releases fat and moisture from 15
structure. Product formulation and processing
methodology are key determinants of fat loss ad
weight loss during cooking of products such as
sausages and burgers (Sheard et al., 1989). -
Incorporation of 5% corn flour was effect

in retaining moisture at 5% fat level, whewﬁs
com flour and 20% fat treatment 3“005) Fat
lowest moisture retenﬁo:sg9£z§::%‘ A
level significantly incre :
diamcte%mand thickness (P<0.05). &Mbw
diameter reduction, similar results W: ad
by Bery, (1993); Scrd”gf'w, . b
Degirmencidglu (2004) however, cth”in
(1992) found no effects of fat level "mn in bue”
burger diameter. Significant ”d“‘n?mo,pomﬂd

diameter was detected in tr¢
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at all fat levels and in 2% effective i sduci g
. 5% cor“l l;:;:rfm level treatment (P<0.05). incorpomtcdnbur:cdru?l':fu Shnnkaﬁc .
W our a0¢ 20 with 20% fat and no corn shrinkage in b ' e e
;:ﬁvcrs r()n;‘ull‘l:t{;;l\cqt eduction in diameter (P<0.0 53) (_l}:l;)!i':l’s rc?f.)ardlesss (:lt;u the fat level
e S ’ V. . Ser
o \2"‘ fJn1\lllnliOl‘ with 10% ff\t and 5% corn Degirmencitglu (2004) concluded (:l%:: nddz;?n:
powe hl; the lowest value. Serdaroglu and corn flour into beef meatball formulations (2 or
four ol (2004) found no effect of corn 4%) had no effect on shrinkage at fat levels 10or
pepimme Jameer reduction of beef meatballs, 20%.
f;gur a?ghCSl reduction in  burger thickness
he —_ .
s recorded 1n samples formulated
Cflf?a%wgt and 5% com flour, however, the Sensory evaluation
;\:\\tsl value (10%) was for 5% fat and 5% corn Ratings by the sensory panelists showed that
four formulated burger. A lowcrcd.reductlon in burger formulated with 10% fat with or without
rickness of meatballs formulated with corn flour corn flour had the most significantly higher
o 5% and 10% fat levels was recorded by flavor score (P<0.05)(Table 4). No detrimental
Cerdaroglu and Degirmencidglu (2004). effect of adding comn flour was observed on
Fat level affected burger shrinkage, reducing burger flavor since low amounts were used.

e fat level from 20% to 5% significantly
Jecreased shrinkage (P<0.05). Corn flour was not

Table (2): Proximate chemical composition (%) of raw burgers formulated with different levels of fat (5-
20%) and corn flour (0-5%)

Treatment Moisture Protein Fat Ash
5M0° 69.7* 17.22° 8.88™° 228
512 67.8° 15.83° 7.55% 2.46°

5/5 63.4° 15.04™° 637" 2.64°
10/0 68.4™° 15.7° 10.42" 257
10/2 64.8° 14.79>¢ 10.3 2.68°
10/5 61.3° 14.04%¢ 9.46™ 2.97°
20/0 56.7° 13.83%%¢ 23.89° 287
20/2 54.1° 12.7° 23.25° 3.00°
20/5 53.8' 11.45' 20.68° 3.20°

Table (3): Physicochemical characteristics of burgers formulated with different levels of fat (5-20%) and

__com flour (0-5% : .
Treatment | Cooking Fat Moisture | Diameter Thickness Shrinkage (%)
yield retention retention rcductn:n rcducn:m _
__ 50" 73.87° 97.00" 4372 | 15.05" 111 1475
52 71.68° 86.99%0 a2 | 1237 1.11° 12.66
| 5/5 70.00°° | 63.00%° 48.90° 12.57% 1o.oo: 1148
"0 | 7380 | 7839 | 43560 14887 | 17.14 14.95%
69.40° 51.71%° 43,56 13.80*° 15.48c 13.55 -
65.04° 5654 | _46.0 o™ | 10.98° 2222° 11.23°
. ole 45.04™ 19.00° 22.22 19.27
73.77 42.76 04 : >
65.45° 29.90% 39.13 18.98° 23.00 18.59‘”
750" | 2755° | 4185 16.48° | 24.30° 16.89
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uation of burgers formulated with different levels of fay (5-20%) gy -
Sensory eva

: rn
Table (4): 0-5% C
flour oy T ooked by,
Haidl E—(:FJ'L’F— Overall Flavor | Juiciness ?del‘g\ 1
Treatment | ol | Odor | oocentability Thesy Ovefal K
I're C [ 3 6.60“ 66Oa % acce .l
. 1 g 6.50 80 tab
—5 0 5.00 ab R R A il;
— 50 ,1-5_0,——6—0@ 6.25% 660 | 6.20° 6.65° 63
— 512, ———4"5-0;.17‘ 6'50n 5.00° 6.4* 6.60a 6.60% 6.408
s 600" | 700 | 620 6.40° 65
1001 6= 5,755 700° | 6.00° W%
O 0T | 500 | 6607 | 640° 660" 82
08 4 e T 6.00% 6.00° | 5.80° W%
24 6'00%“ 6.00° 6.00™ 6.20*° 5.60° 6.20° %
2012 5.75 . . b | a BT VT e 6.8(°
20/5 | 6.00™* | 6.50° 6.50 6.40 6.40 040 [

. . . . . 6.
Means with different superscripts in the same column indicate significant differences ®<00 5&
A Fat level (%), B Corn flour level (%) |

Table (5): Shear force and color parameters of burgers formulated with different levels
of fat (5-20%) and comn flour (0-5%)

Treatment | Shear force Color Parameters
(kg/f) L* a* | b*

58708 0.99%° 46.66° 11.72%F . 11547
5P 1.04*° 46.81° 11.83%° 1059
5/5 1.09%%¢ 46.56* 13.80¢ 1297
10/0 0.96° 48.67° 10.79%¢ 10.17°
1072 1.06%¢ 48.13° 9.81° 10,447
10/5 1.15° 48.81° 12.81%9 11.08%¢
20/0 0.88" 51.00° 11.90>° 13.59°
20/2 1.12% 50.02¢ 11.413° 13.71°
20/5 1.09%%¢ 51.06° 13.539 13.14%

Means with different superscripts in the same column indicate significant differences (P< 0.05)
A Fat level (%), B Comn flour level (%) ' :

Fat level had no effect on texture, increasing fat level and overal

Juiciness and overall Aacceptability of came] acceptability decreased with the addition of
burger. Several stufiles found that Jow fat corn flour (2 or 5%) at 5% and 10% fat
patties were lower in juiciness, texture and levels (P<0.05) i
ov;mll acceptability (Berry and Wergin, o

1993; Tory et al 1999) ho ) .
) wever; S tion
Serdarolu ~ang Degirmencisgly 2004 hear force and color evaluatio

S Were
Jrﬁlccolll'izg nI(j effect of fat sigr?i},i?a;gt?y ie;reagzmiy v;l::ease "
- Low fat and level to 20% either with 0 and.Z% bt
flour. Since " fat makes an_import
contribution to the texture of mwf:;n;d vu:
fat it was expected that increased fat le
At incorporated burger would decpr:ase shear force value. On B¢

leycl on meatbal]

(P<0.05)(rape 4)ase((:i ;)dor of raw burger other hand, treatments incorporated Wit
Bers were s’g“iﬁ:az{] yscfl'es for raw 5% comn ﬂ(;ur were significantly higher I*
128 ficreased by shear force value at each fat level:
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increment in shear force value was
observed for 2% corn flour at both 10 and
20% (Table5). The lowest shear force value
(0_88kg/0 was recorded for 0%com flour

4 20% fat samples meanwhile the
highest value (1.15kg/f) was for 5% com
flour and 10% fat. The sensory panel
assessment did not support the objective
" measurement of burger tendemess; it
seems that difference in shear force
between treatments has been to obvious
that were not able to be detected by the
panelists. The fat level significantly
affected L* and b* values. Burgers
formulated with 2% fat were lighter and
yellowish than samples formulated with
5% and 10% fat (P<0.05). Increasing fat
level probably resulted in dilution of the
myoglobin, while reducing the fat content
caused a significant decrease in the
lightness of frankfurters (Grehan et al,
2000) and meatballs (Serdaroglu, 2006).
Comn flour addition at 5% was effective in
. increasing a value at each fat level
moreover at 5 and 10% treatments it could
also increase b’ value (P<0.05).

In conclusion, incorporation of 5% com
flour in formulation of camel meat burger
could retain moisture and fat, lowered the
shrinkage percentage and increased a* and
b* value but increased the shear force
values and diameter reduction.
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