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SUMMARY

Whey protein concentrate at levels
of 2 and 4% was added to chicken meat
~ patties formulated with different breast and

thigh muscles percentages. Immediately
after production, chicken meat patties were
analyzed for protein, fat, moisture and ash
contents as well as for shear force.
Moreover, patties were stored at 4°C and
examined at 0,1,3,5 and 7 days of storage
for pH, TBARS, cooking yield, moisture
retention, color parameters and sensory
properties,. Whey protein concentrate
Incorporated treatments were higher. in
Pfﬂfﬂm and fat content but lower in
Moisture and ash content. Treatments
fﬂrmmqtad with 25% breast /75% thigh
were significantly higher in fat content.
-~ Inclusion of whey protein concentrate
Significantly. decrease shear force. Cooking
Vield and moisture retention were
Significantly increased due to whey protein
:"ﬂcentraie_ addition and during cold
°rage period. Whey protein concentrate

Eﬂffcmv& in reducing pH and TBARS-
o ; Treatments with added whey protein
thmu;ht;ate were lower in T_BARS:valuE
(ﬁghtnes;t m;ld Storage period. L value
Signif an b value @ellnwness) were
whey cantly increased during storage in
hule;fﬂtﬂlp concentrate treated samples,
dEtrea; a  value (redness) tends to
SUffio ®. Whey protein concentrate was
iently improved flavor, tenderness,
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juiciness and overall acceptability scores at

the end of storage period.
INTRODUCTION ,

Poultry meat products are highly
desirable, palatable, digestible and

nutritious for all ages. In addition, they are
low in price in comparison to beef and
mutton. Further processing of poultry meat
involves conversion of raw poultry
carcasses into value added products, e.g.,
cold cuts, reconstructed products, or

breaded products. Advantages' of further

processing of poultry meat are improving
juiciness, flavor, shelf life and water
holding capacity (Sahoo et al., 1996).

Comminuted meat products are
complex systems in which salt-extractable
muscle proteins form heat-induced gels
that bind fat and water- while providing
texture to the product (Beuschel et al,
1992). The meat industry, like other
sectors of the food industry, 1s searching
for ingredients to improve the textural
properties and moisture retention of ground
and/or chopped products. As moisture is
lost during cooking, product yield and
other quality attributes such as flavor,
tenderness and texture can be negatively
affected (Offer et al,, 1984; Tsai et al.
1998).

Today, many ground, formed, and
whole muscle meat products rely on
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various additives to enhance tl}e texture
and water binding properties, In 4 cost-
effective manner. Non-meat _protemsl are
added to improve water binding, stabilize

fat, and control cost (Hsu and Sun, 200{5;
Andrés et al. 2006); however, their
functionality can differ greatly. Whey and
soy proteins are examples of common non-
meat additives used by the meat industry.
Whey protein, a by-product of
cheese manufacture, is a heterogeneous
mixture of non casein milk proteins which
provides an edible source of protein and is
relatively cheap compared with other
binders and extenders (Mittal and Usborne,
1985). They have been used in a varety of
meat products including meat balls (Chen

and Ocherman, 1995), beef patties

(Thompson, 1982; El-Magoli et al., 1995, .

1996). Whey protein concenfrates can
. contain anywhere from 34 to 80% protein,
from0 to 60% lactose, various minerals in
different concentrations and ionic states,
and differing levels of fat. They reduce
cost of production while adding
functionality and nutritive value. Whey
protein concentrate has been ‘found to
function as a flavor enhancer in some meat
products due to the presence of lactose
(Van den Hoven, 1987). Apparently, the

lactose in whey powder functions to mask

bitter aftertastes produced by salts and
phosphates and acts as a reducing as well
as stabilizing agent, |
Lipid oxidation is one of the main
limiting factors for the quality and
* acceptability of meat and meat products,
This process lead to drip loss, off-odor and
off-flavor development, and the production
of potentially toxic compounds (Bekhit et
al., 2003; McCarthy et al., 2001 a&b; Peria-
Rmpus' andXiong, 2003), Natural
animxlc!anls are of main interest nowadays,
Synthetic antioxidants were widely used in
the meat industry but consumers concern
over t.hexr safety and toxicity pressed the
fnu_d 1pdusuy 1o find natural sources of
antioxidant (Jadhay et g, 1996; Monahan
f:md 'I:rny, 1997).Whey is currently bein
Investigated for its antioxidan( activity as'iEt{
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contains heat stable ﬁuti .
compounds (Browdyand and gap; OXIdany

Colbert and Decker, 1991). %a;SL :9;7;
0 ‘n

concentrate showed a higher eff

antioxidant in  cooked - por Y as
compared to soy protein isolate, ﬁt&ima:m y
BHA/BHT, rosemary, and giﬂseng, E,
only tea catechins showed j, benand
oxidation inhibition (McCarthy e afr
2001a). Therefore, the objective of 1]1!;
study was to evaluate the effectiveness of
whey protein concentrate addition op Some
chemical and sensory properties of chickep
meat patties formulated with differep
levels of light and dark meat and stored g

4°C.
MATERIALS AND METHODS

Experimental design

The study was designed to study
the effect of incorporation of whey protein
concentrate (80%) protein on the quality
-attributes of chicken meat patties
formulated with different percentages of
breast and thigh muscles (75% breast/25%
thigh, 25% breast/75% thigh and 50%
breast /50% thigh).

Raw chicken meat preparation

Fresh, boneless, skinless chicken
breast and thigh meat obtained from local
poultry processing plant immediately after
slaughter and preparation was trimmed of
all visible fat , connective tissue and stored

at 20 C for up to 4 weeks prior to use:

Both breast and thigh meat were temper
and ground separately in al6 mm grinder
plate using Fama (Fabbrica Atﬂ‘emm“:
Macchine Alimentrac, Rimini-Italy) ¢

mincer.,

Production of chicken patties

. trol
For production of ¢o°

al
formulations, frozen minced P”u"iryhmﬂﬁ

combinations (75 breast/ 25 thigh, h
breast/ 75 thigh and 50 thigh. /0 ﬂﬁif)
was firstly transferred to a P“dflesud;um
where 1.7% common salt, 0.03% 0.4%

polyphosphates, and
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easuniﬂBE(White pepper, cardamom, bay
:eaf and lemon juice) were slowly added.
o batter Was manually formed into discs

using manual former (Fac
nﬁfﬂ‘:gttagtrn?f)fnr the second and the third
formulations whey protein concentrate (CP
. international 800 E-Palge Ave Tulare cu
USA) was added to at a level of 2 and 4%
respectively.

Patties were placed between inter-
leafing discs and sealed in plastic bags,
stored at 4C and Hﬂme{hﬂtﬂl}f afier
production and then after 1,3,5 and 7 days
of storage. At each sampling day patties
were subjected to the following
examinations.

Proximate analysis -
Moisture, fat, protein and ash

percentages were determined following the
procedures of AOAC (1995).

Oxidative stability
Thiobarbituric acid-reactive
substances (TBARS) were determined
according to the method of Du and Ahn
(2002).Five grams from each sample at
each examination day were homogenized
with 15 ml of deionized distilled water.
One millilitr of the chicken meat
homogenate was transferred to a test tube
Containing 50 pL  of  butylated
hj{d:nxytnluene (7.5%) and 2 ml of
thiobarbituric acid (TBA)-trichloroacetic
acid (TCA) (15 mM TBA-15% TCA) were
added. The mixture was vortexed and then
Incubated in a boiling water bath for 15
+ R to develop colour .Then sample was
“0oled in cold water bath for 10 min,
voriexed again, and centrifuged for 15 min
at 25_00 X g. The absorbance of the
m“““{ﬁ superpatant  solution was
determined at 531 nm against a blank
“Onlaining 1 ml of deionized water and 2
%ﬂf TBA-TCA solution. The amounts of
ARS  were expressed as mg of

Malonaldehyde per Kg of the product.
PH measurement

“ach sample were homogenized with 90 ml

Al each sampling time ten grams of |

Was  measured ysjp

Direct - pH meter with g probe type

electn:!dc (Senso Direct Type 330), where
3 readings were obtained and the mean was
recorded (Allen et al., 1997).

Color evaluation

~ Color was determined op three raw
chml::en meat 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 L'Eclairage (CIE),1976and reported as
L*(lightness),a*(redness) and
b*(yellowness). -

Cooking procedures and
physicochemical characteristics

Chicken meat patties were cooked in a
preheated electric grill for 2.5 minutes on
each side to reach to 70°C core temperature
(Hypodermic 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 chicken patties
was determined by the difference in weight
before and after cooking (Pifiero et al,,
2008) as follows

Moisture retention

Coaking yield %= X 100
| | Rawweight

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
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Sensory analysis

Sensory analysis was performed by

. 29 panelists from the Department of Food
Hygiene and Control, Facu{ty 'nf
Veterinary Medicine, Cairo University,
where burger was subjected to sensory
evaluation of texture, juiciness, flayor 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

definiion and- intensities of the
investigated parameters. |
Shear force

Samples were tempered to 25°C for
lhour, cut into cross sections(1cmx1cm)
and sheared using Instron Universal
Testing Machine (mode] 2519-105,USA)
at a crosshead speed of 200 mm/min. Mean

Statistical analysis

~ Data were subjecteq to ap
variance and Tukey multiple ¢om
tests using  SPSS  statistics 1.?36150113
windows. Significance was detcﬂ‘tlj;led il'l:r

the Least Significant Differenca test y

effects were considered Sien; Main
P<0.05. -Stenificance 5

al}'EiS of

RESULTS AND DISCUSs[oN

Incorporation of whe :
y
concentrate Pfﬂtm

regardless the type of meat type and the
level of added whey Protein concentrate

level (P<0.05). Similar resyjts were
obtained by Desmond et al. (1998) and
Serdaroglu (2006). Fat content increased
significantly in treatments formulated wit
25% breast meat and 75% thigh meat
either with or without whey protein
concentrate addition(P<0.05). Whey protein
concentrate at both levels induced an
alteration - in fat content. Treatments
formulated with - either
25%breast/75%thigh or

'50%breast/50%thigh and whey protein

concentrate were higher in fat content than

Vet Med. J, Giza_ VoI, 59, No. 4 (2011)

values for samples (0=10) were expressed control group(P<0.05).
In terms of peak force (kg/f).
Table (1): Proximate chemical composition of chicken meat patties
: _ -1
ir:ahnents | Shear force(kg/f) | Moisture% Protein% Fat%s Ash%_
Control (758257 0.8000° 73.02*° | 20.00° 3,100 | 388
25/75 0.8200" 71.40%¢ 16.45° 614> | 60
50/50 0.7800% 73.50° 18.81° “ 3.1
_ _ 81 4.58 o
2% BT - -
oWPC ;5 /25 0.7700° 72.00%5¢ 22.40° 2.90° 2'—7:;""
sggs 0.7200° 7030%% | 18.90° 7.91° 2'32:"'
4% B ) T 0.7500* 71.26%¢ 19.20%¢ 5.55" 3'?-'0'-:"‘
sWPC (75525 0.9200" 70.23%F T | 3948 | 308
25/75 S TCI o | s
o7 0.86008 66.33¢ 19.85% | 8.70 o6
e y B
Means with dify __0.7300 69,4550 20.49" 5100 | 22—
B, brea *Ient superscripts in the same column indicate signi i 0.05)
' meat %; T, thigh mear 9 o gpllicant diffeceaces (P< .
WPC, whey protein concentrate
136
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hey protein concentrate
.giidwfm enificantly higher in
-atl optent than that of cuntr:}l: as
e ctaiu ncentrate used had quite a
wef P content (80%).Similar results
high P ‘Hayes et al. (2005);ULu

ed b
e 0 Yl (2001) I contrast

.. Serdaroglu
tlus’in prntf:in content of meatballs
o whey powder incorporation but he
e ed that by the low protein content

ﬁpla;: used whey powder. Ash content
o {ly decreased due to whey

;lr%mta?n concentrate  inclusion,  such
observation could be attributed to the
crement in protein content. "However,
Yetim et al. (2001) and Serdaroglu (2006)
reported a slight increase in ash content

due to whey powder and fluid whey
mcorporation. ,

to

Shear force increased in control

reatments formulated with 25% breast /
75% thigh and decreased in 50% breast
[50% thigh (P<0.05). A significant
decrease in shear force was observed
. among both 75% breast / 25% thigh and
25% breast/75% thigh treatments when 2%
whey protein concentrate was added
(P<0.05). However only 4% whey protein
concentrate could decrease shear force in
samples formulated with 50% breast / 50%
thigh (Table 1).Addition of whey protein
toncentrate resulted in an increase in shear
force of pork sausage (Lyons et al. 1999),
moreover addition of whey protein
‘oriched fractions produce a firmer
rankfurter (Hayes et al., 2005). |
signiﬁcgiﬁﬂlfmg yield percentage show a
samples f Increase In its value among
and 250 ormulated with 75% breast meat
Protein o thigh meat irrespective to whey
-~ (P<0.05 concentrate addition
s lost gﬁablez)_ During cooking, water
of dﬁmy €Vaporation and also as a result
holdip m?‘?ﬂ: which reduces the water
(Shmrﬁd ability of the muscle proteins
2 lowey o 2 1999). Breast meat contains
Meag wﬂ““ﬂt of fat compared with thigh
Yield i TCSVE?DMd explain the high cooking
Smples reast /25% thigh formulated

. Wh :
Ineg . Whey vprotein concentrate
"Poration at 49 level could increase

Coo .
ng yield among 50% breast/50 thigh

(2006)observed

samples during storage periog

protein contains many hydr?;;hﬂic ;;hu;i
that are exposed upon heating and react
mlh_water thus increasing the meats water
holdl:pg capacity. Upon cooling, the
proteins will entrap water and prevent
moisture loss (Dybling and  Smith,
1991).Several studies support the effect of
whey protein in reducing cooking loss of
meat products (Sammel and Claus, 2003;
Serdaroglu, 2006; Pefia-Ramos andXiong;
2003; Barbut, 2006; Hayes et al., 2005;

'Correla and Mittal, 1991; Ker and Toledo,

1992). However, ULu (2004) reported a
decrement in cooking yield of cooked
meatballs formulated with whey protein
concentrate. Lower cook loss results
indicate the product's increased ability to
bind and retain water during cooking
(Giese, 1992). |

Moisture retention Was
significantly increased among the product
formulated with 25% breast/75%thigh and
2% whey protein concentrate
(P<0.05)(Table2). This result was in a
good agreement with that obtained by
Serdaroglu (2006) who observed that wl}ey
protein could increase moisture retention
values of meatballs. Moreover during
storage period 2% whey protein
concentrate could maintain this increment
which can beé attributed to the increased
protein content and gelling ability of whey
proteins (Bottomley et al .1990).

As expected pH values were
significantly increased in all treatments
formulated with 75% thigh meat reflecting
the high pH of thigh meat (P<0.05). Whey
protein concentrate at both levels could

i t all
sienificantly decreased pH values at
di?'f];rent breast and thigh formulations

<0.05). During storage there was an
gcremm)]t in pH value after 3 days which

ase (P<0.05). A slight
then tend to dm:ri:ﬂmc (\Parﬂs ) ied by

increase in pH V :
ISﬂ;xm'leB and Claus (2003) and Yetim et al.

1 trate
01) due to whey protein concen
gl'gl ﬂ)uid whey addition to cooked ground

-type sausage
key breast and er :
:':;pz::ﬁ?ﬂl}f. Serdaroglu (2006) ﬁule;ll :t:ctl‘
detect any effect of whey powder on p

meatballs.
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Table (2): Cooking yield and moisture retention of chicken meat patties

Day-o Day-1 Day-3 Day-5 Day-7 r
Treatments Cooking | Moisture |Cooking| Moisture [Cooking| Moisture | Cooking | Moisture |Cooking| Moisture
yield |retention| yield %IﬂtﬂﬂﬁOﬂ yield |retention | yield |retention| yield | retention

‘f
755257 | 185.30° | ;54.16* | ;77.47° | .46.56" @7533‘-" §46.33%0 [ ;75707 | 145.57*° | ,75.07°| :45.37"

Control =
25175 | 77.45° | 47.42°° | ;76.92° | ;:46.43° |;;75.70%| ;46.42*
!

50/50 | ;81.93° | ;54.86" | ;77.20® [ ;46.91° |::73.11°| :44.03°

S

i75.01*° | ,43.38° |..71.14°| ..41.25Y
|

iﬁ,iv7 1.50° 'ﬁi43_56h,=.d v 70.8 lb'd 5542.33':'r

75%25" | 83.67° | ;54.55" | ,78.03* | :49.02°° | .77.36° | b c 16°
WP _ Tm.m i49.02"° | 77.36 _...44.1:4 ii3ii76.28" | ;:43.25° | 1::75.16 1,,.41.39"‘1
25/75 | :80.29° | 48.98° | ;76.44° | 47.32° |.75.59" | 47.61% i172.60° | ;44.14° | ;11209 143.475¢
50/50 | 81.37° | ;52.65¢ |.77.24° | i47.40% [,76.48%| :46.27% | .74.44° ii44.67°% | 573.18% |-45.81> ¢
75°1257 | ;78.39° [ 47.57%° [..76 9 de ' ! ’
A%WEC 77| 4TST (3576.92° | §45.85%° [ 75.99™] 1344.70° | 175,04 i iv4331° liv73.86%°) ;,42.63%

2575 | 77.87° | 46.57°° |. 76 acd| 2= 3af b
i ll“76.46 i145.23 ii75.7]ﬂ’ i,iﬁ44.93ﬂ’b’r ﬁ?S.SUa’b iii,iv43.83¢c m7034b iv42-17h’f

50/50 |;76.69° | ;:45.80° | .75.85% | .45 40° b T :
’ 9807 | §75.85% | i45.49° ;57536 45,075 1iil74.77%|;143.41%09] 7 43bde [ 45 7gbe

13e
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Table (3): PH and TBARS-value of chicken meat patties

Day-o Day-1 - Day-3 Day-5 Day-7
PH |TBARS| PH |(TBARS| PH |TBARS| PH |TBARS| PH | TBARS
B T a |
7577257 | ;u6.21" | 0.16*° [;6.23%%8| ;022" | ;6.27° | 0.28% | 622 | 031* | 46.19° | 036

Treatments

Control

b c
25/75 | 6.47 0.21 6.44° | ;025" | 6.47° | 50.29° | 645° | 030%° | 6.47° | 038"
50/50 | 6.32° | ;0.18% | ;6.36° | ;;0.24™° | 46.36° | 0.27° | 63* | ,0.29° |;:6.33°| ,031°

75%/25% | 6.17° | 0.16*° | 6.13% | ;0.19% | 6.22¢ | 020" | 6.20° | 5021%° | ;621° | ,0.34°

Z%WPC [ ¢ I [ g b,c a,c b b i b b
{ 25/75 | 6.4° | ;0.20%" | ;6.40™° | ;0.23 i6.47° | 027" | 156.43° | 0.29° | 56.47° | ,039°

6.34° | ,028°

—

50/50 | ;6.25' | 0.17%9 | 624° | ;0.19° | 637° | 10.21° | 6.40° | ;0.23°
|

|755f25'“ 6.09¢ | ;0.15° | 6.07" | 0.15° | 6.16° | ;0.16° | ;6.19° _ﬁu.wf 625 | ;0.19"

L) : ’
WAWPC =575 | 6345 | 0.197% | 16.28% | 0.19° | w651 | 020° | 642" | 40225 | 16.42° | 024%

50/50 | 6.22° | :0.18% |6.18% | ,0.18° [ 46.37° 40.19% [ 1,633 | ;0207 | 4638 | 5022°

same column differ significantly at P<0.05.

! .
* a.f- Means with different superscript within the ;
a-f: M : P J ffer significantly at P<0.05.

* i_v- Means with different subscript within the same row di

B, breast meat %; T, thigh meat %
WPC, whey protein concentrate
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Table (4): Color parameters of raw chicken meat patties

Treatments D-0 TE;}-] Day-3 Day-5 Day-7
A A Y A S S A U A A M L" &
Control _|75%/257 |5640° | 11.66™ [i14.59a |i53.72a [ii10.73a [il467a o261 |iioA%a 472 [o2.1d"  |nE09™ [inla 34 |50.72" |677 [n13.75"
TR T e 16.73°  [54.06° [i11.5° [15.97° |53.50° [9.88° |415.44° [,52.44%° |,9.34c | 14.34™ |,52.39% | 5.71° |.13.73°
50/50 ;56260 [i1242° [1675° [;53.49° [,1115° |y15.24c [ ;5347 [10.12° |ul4A0° [152.70° |,8.93b, |o14.38% [;52.20° |.6.01c |.14.34°
2%WPC [75%257 [i5842° [i11.14° |17.97° |;54.57° [19.06° |;16.24" |,52.86" ui7.86 mﬂ‘-mﬁz,sﬁ,;,ﬁ.mc ul5.77° [,52.00° 7337 |,15.60°
A T Tl T 5638 L 1634 [ass oo usor Jusazs® |77 [114.65™ [,53.97° ;721 iase
. P 8250 1164 16355 [iSS.97 L10.67° ;1493 [454.720 |n893c |314.708 | 54024 -1:7.4ﬁf il3.85c |\,51.81d [,6.93% |,13.40"
BWPC 757257 [15769° 1962 LIS67 |i5651° [18.58° |15z |wsdoe BT alS41° [15433% | 6378 |,415.13% |33.69° |.5.44% |15.08°
25/75 .S‘I.ﬂﬂl: 511.31: _.ilﬁ.ﬂﬁ"-ﬁf 155.62¢  |.11.315¢ [15'721:? is4.42c [410.06° [.15.00a 54.201 1.,,9.17"“L,,174.69“-" 553:87"'_‘-',,7,03” 54‘5-9 -
0/50  57.53% 11029" N5 74% [ 55219 10257 [15.99° | 55.57° 1615 [1526° [ansd.6r° 1669 31424 | 52 18% RTRRTYT]
* a-f: Means with different superscript within the same column differ significantly at P<0.05 S T Iv.r - tvj-;_ :1_1_3.85

h

B, breast meat %; T, thigh meat %
WEC, whey protein concentrate
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Table (5): Sensory evaluation of cooked chicken meat patties

Treatments | D-0 - o Day-1 Day-3 Day-5 TD‘E?-T \
F It [ Jo [F It | o [ It & o [F |t D o F |t b Jo |

Control  |75%25T [6.66* |6.66° ;s.so'_ﬂs,aa- 16.66" [;:6.00" 1:6.33" 7.00" [6.33" [;5.33°5.33*% [7.00**< [6.00* [;,.83% |i5.66* [6.00° |.3.00° |.4.00" 3.00* |;4.00"
25115 1:6.66" '.6.00' 6.33* |6.66" ;5.66' w6.00" |5.50* |i6.66* [:6.00* [i5.00* |:6.33%"¢ [6.66>° |,,5.66'[4.66* |6.33> |6.50% |.4.00° 32.00" |;2.00* |:3.00°

50/50 6.66*  [7.33* |7.33* [7.00" [:6.00° w6.66" [:6.16" |;;7.00*|6.00* |;:6.33"|6.16™  [i7.00%"° |6.00* [;;6.00%° [:6.16*>¢ |6.00% |5.00* |.4.00" 33.00" |;5.00°

2%WPC  |758/257 6.00°  16.00" [5.66" |:6.66* |:5.33* [533° 533 |633° 533" [5.00" |5.00 ;6,33 |5.00" |4.66" |4.66° [633* |4.00" [4.00* |.2.00° 6.00*
25015 700" 17.00" |7.33" |7.33* | 6.66* |7.00° [6.66* [7.33* i6.66" |,6.83" |:6.50 7.00°  [633° |6.83* [6.33*< [766° [3.00* [:3.00* 4.00* |.6.00"

50/50 6.66" |16.33" |7.16" [7.33* |:6.00° [633* |6.66° a’33"(6.00° 16.33" 6.66  [633** [6.00" |;6.00% [5.83%>¢ |;6.33% [4.00* |6.00* [:5.00° |-5.00°

4%WPC  (75°25T  |633* |5.66° |33 [6.50° 6.33"  |5.66" (533" |6.50" |;6.33* |;5.44* |5.33° 6.33°  16.00" |5.33* [6.33*" |;6.33*° |6.00, |;5.00* |:6.00* |:6.00°
A5 |7.000 1733 |6.66* [7.00° |7.00° |6.66° |6.66° i7.00" 16.66" |6.00° [6.33%¢  [7.00**° [6.66* [6.00° [633*° [7.00 [6.00* |6.00° 5.00* [;7.00"

. 50/50 6.66 |6.00" |5.66* | 633" |6.66* |6.00" |s.66° 633" [6.66" |:6.00" [5.50%™° |6.33%< *15.33' 6.00° 516" |6.33* [6.00* [;5.41* |:5.00° .450(::‘l

F, flavor- T, tenderness-J, juiciness-O, overall acceptability

* a-f: Means with different superscript within the same column dlffer significantly at P<0.05.

* 1-v: Means with different subscript within the same row dlﬁ‘cr significantly at P<0.05.
B, breast meat %; T, thigh meat %

WPC, whey protein concentrate
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ations incorporated with

Formul
were

' oncentrate
whey  protein C
significantly lower in TBAR-S value th:.m
that without added whey protein

concentrate (P<0.05) (Table 3 Duru}g
wfrigerated  storage.  whey  proteln
concentratc was able to decrease TBARS-
value at all formulations regardless 1ts
concentration  (P<0.05). Whey protein
concentrate  usually ~ contains  higher
concentrations of other components, such
as lactose which upon cooking, could lead
to the formation of antioxidative Maillard
cumpnnﬁntS. These Maillard reaction
products would conceivable enhance the
antioxidative pu{enﬁal of whey protein
concentrate  (MacCarthy et al.,
2001b).Similarly several studies observed
~ the antioxidative stability of meat products
incorporated with whey. Coronado et al.
(2002) observed a slower rate of oxidation
in wicner sausages with added whey
powder. Whey protein isolate and its
hydrolytic product at 2% application level
was able to suppress lipid oxidation in
cooked pork patties during refrigerated
storage (Pefia-Ramos and Xiong , 2003),
- also whey protein concentrate could
SUPPI:SS lipid * oxidation in cooked
meatballs durin .
2004). ¢ slomee period (Ul
valtes g;;izf;}' Zidﬂm that all color
storage period in a}il ml‘ﬁﬂsed {hroughout
whey  protein etments regardless
concentrate  additiop

.decreased

.were not able to detect the addition

period (P<0.05). At the 7'
b* value was significantly incres
by 2% or 4%. Whey protejp,
addition incorporation among
formulated with 75% breast 25%

and 25% breast / 75% thigh, Hoy, thigh
50% breast /50% thigh samp]eg b v n

(P<0.05).  Whey prose
concentrate decreased a* va|ye in al
| Results o
instrumental color were in good agreemept
with several studies concerned with Using
of whey protein (Hung and Zayas, 199).
Atughonu et al., 1998; Hughes et. al,,
1998; Sammel and Claus,2003; U1y,
'20b4;Hayes et al, 2005). However
Serdaroglu - (2006) concluded that whey
protein level significantly affected L*

formulations (P{O.GS).'

value of -cooked meatballs but had no
effect on a* and b¥ value.. |
Whey protein concentrate was
significantly improved flavor. score at the
end of storage period when incorporated at
4%. Similarly, Holland (1984) recorded an
increase in flavor scores of comminuted
beef patties duo to ‘whey protein addition.

Marriot et al. (1998) reported that boneless

hams containing liquid whey did not have
any whey flavor. However, tenderness,

juiciness and overall acceptability scor®

were increased at the end of storage Pﬂfi”d

- as a result of whey protein concentratc

| Panelists
of

ﬂﬂd hﬂd no
rted

addition irrespective to its leve

whey concentrate protein
criticism of the product. It was T¢Pf
that products made with whey ”
have been found to be of high ﬂTEﬂ“”IcP zs
quality (Mann, 1989), this. EUPP"M
findings of Hayes et al. (200%) win_
concluded that some whey Frﬂwvc
enriched  fractions  could impro

trcahﬂﬂntg
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enderness of frankfurters. Moreover,
— al. (1987) reported that
ockwurst with whey protein was juicier
ihan the controls. In contrast to this, it was

reported that whey protein played no effect
on any of the sensory characteristics of the

 gankfurters (Murphy et al., Hughes et al.,
1998; Yetim et al 1996. 2001).Also whey
protein addition had no effect on texture,
flavor, or overall acceptability of wieners
(Thompson et al., 1982).

It could be concluded that
incorporation of whey protein concentrate
increased protein content and decreased
shear force of chicken meat patties
formulated with different breast and thigh
muscles combinations during storage.
Whey protein concentrate significantly
increased cooking yield and moisture
retention; it was effective in reducing pH
and TBARs wvalues. It addition was
sufficient to improve colour parameters

and sensory attributes at the end of chilling
storage period.

REFERENCES

Allen, C.D.; Russell, S.M. and Fletcher,
D.L.(1997): The relationship of
broiler breast meat colour and pH to
shelf life and odour development.
Poultry science, 76:1042-1046.

Andris, §,; Zaritzky, N. and Califano,
A. (2006): The effect of whey
protein concentrates and
hydrocolloids on the texture and
colour characteristics of chicken
Sausages. International Journal of

Food Science and Technology,
41(8): 954-961.

AOAC "Association of

Analytical Chemists''(1995):
Official Methods of
Analysis.16"ed. Association of
Official  Analytical
Washingtun, DC,USA.: .

Atughonu, A.G.; Zayas, J.F., Herals,
T.J. and Harbers, LH. (1998):
Thermo-rheology, quality
characteristics, and microstructure of
frankfurters prepared with selected
plant and milk additives. Journal of
Food Quality, 21: 223-238.

Official

Chemists.

Barbut, S. (2006): Effects of caseinate,

whey and milk powders on the
texture and microstructure of
emulsified chicken meat batters.
LWT, 39: 660-664.

Bekhit, A.E.D.; Geesink, G.H.; Ilian,
M.A.; Morton,  J.D. and
Bickerstaffe, R. (2003): The effects
of natural antioxidants on oxidative
processes and . metmyoglobin
reducing activity in beef patties.
Food Chemistry, 81: 175-187.

Beuschel, B.C.; Partridge, J.A. and
Smith, D.M. (1992): Insolubilized
whey protein concentrate and/or
chicken salt-soluble protein gel
properties. Journal of Food Science,
57: 852—855.

Bottomley, R.C.; Evans, M.T.A. and
Parkinson, C.J. (1990): Whey
proteins. In P. Harris (Ed.), Food gels
(pp. 435-467). New York: Elsevier
Applied Science.

Browdy, A.A. and Ilarris, N.D. (1997):
Whey improves oxidative stability of

soybean oil. Journal of Food Science,
62(2): 348-350, 376.

143
Vet Med. J., Giza. Vol. 59, No. 4 (2011)

CamScanner


https://v3.camscanner.com/user/download

Che

CIE

n. P. H. and Qcherman, H. W.

(1995):Effect of carrageenan, whey

protein ~ concentrate, isolated soy

protein and microcystalline cellulose
on the chemical, physical and

sensory quality of refrigerated or.

frozen reduced fat Chinese pork

meatball. Proceedings: 41st
Intemational Congress of Meat
Science and Technology, San

Antonio, Texas, USA, D-4, pp. 429-
430, | |

'Commission International de
L'Eclairage’  (1976): Official
recommendations on uniform color

spaces.. Color difference equations |

and metric color

terms,Suppl.No.2.CIE  Publication

No.15 Colorimetery, Paris.

- Colbert, L.B. and Decker, E.A. (1991):

Antioxidant  activity of ap
ultrafiltration - permeate from acid

whey. Journal of Food Science,
- 56(5): 1248-1250.

Coronado, S.A.; Trout, G.R., Dunshea,

Correia,

Desmond, g

FR. and Shah, N.P. (2002):
Antioxidant effects of rosemary

extract and whey powder on the

oxidative stability of wiener sausages

during 10 ‘months frozen storage.
Meat Science, 62: 217224, -

. I.:.R. and Mittal, G.S. (1991):
Kinetics of hydration Properties of
meat emulsions confaining various
fillers during smokehopse cooking
Journal of Meat Science. 6: 335-—351.'

D.J, ang Buckley,
effects

s Troy,

D.J, (1998): The of tapioca

* Mo D.J.;
‘Hayes, J.E.; Desmond, E.M.; TroY;

Lebensmitte] Wissy . T
31:653-657. . - “hnolgg,

Du, M. and Ahn, D.U.
aﬂt]UXidﬂ.ﬂtS on the ql]aIlt:,ct of
- of

irradiated Sausages
Prﬁpamd w"h

turkey thigh m
.Ineat,
Science,81: 1251. Pqul_try

Dairy Pmducts Journal, 26(1): 4-12.
El-Magoli, S.; Laroia, S, and Hansen

P.MLT. (1996): Flavor ang texture
characteristics of low fat ground beef
patties formulated with Whﬂ}r protein
concentrate. Meat Science, 42(2):;
179-193. |
-El-Magoli, S.B.; Larola, S. and Hansen,
P.T. (1995): Ultrastructure of low-fat
ground meat patties with added whey
protein concentrate. Food
Hydrocolloids, 9(4):291-306.
Ensor, S.A.;. Mandtigo, R.W.; Clakin,
~ CR. and Quint, LN. (1987):
Comparative evaluation .of whey
protein concentrate, soy protein
isolate and calcium’ reduced non-fat
dry milk as binders in emulsion-fypé
meat sausage. Journal of Food
Science, 52: 1155-1158.
Giese, J. (1992): Developing low-fat m:ﬂf
products. Food-Technology 46(4)

100-108. |
Buckley, D.J. and IM:hrﬂ;tE;:
(2005): The effect of whey P® |
enriched fractions on the p}{ﬁh}’lsﬁm
and sensory properties of 1
.He:at Science,71: 238-243-  Justy
Holland, G.C. (1984): A ™ }"dnmf
perspective on the US® °

CamScanner


https://v3.camscanner.com/user/download

ingredients. In Proceedings of
conference. Ottawa: Canadian Dairy
Ingredients in the Food Industry.

sy, S.Y- and Sun, L.Y. (2006):
Comparisons on 10 non-meat protein
fat substitutes for low-fat Kung-

~ wans. Journal of Food Engineering,

| 74(1): 47-53.

Hughes, E.; Cofrades, S. and Troy, D. J.

(1998): Effects of fat level, oat fibre

and camrageenan on frankfurters
formulated with 5%, 12% and 30%
fat. Meat Science, 45(3): 273-281.

Hung, S.C. and Zayas, J.F. (1992):
Functionality of milk proteins and
com germ protein flour in
comminuted meat products. Journal
of Food Quality, 15: 139-152.

Jadhav, S.J.;  Niimbalkar, S.S.;
Kulkarni, A.D. and Madhavi, D.L.
(1996): Lipid oxidation in biological
and foods systems. In D. L. Madhavi,
S. 8. Deshpande, & D. K. Salunkhe
(Eds.), Food antioxidants,
technological, toxicological and
health perspectives(pp. 5-63). New
York: Marcel Decker.

Ker, Y.C. and Toledo, R.T. (1992):
Influence of sheer treatments on
consistency and gelling properties of
whey protein isolate su5pensi6n.
Joumnal of Food Science, 57(1): 82—
90.

Lyons, P.H.; Kerry, J.F.; Morrissey,
P.A. and Buckley, D.J. (1999): The
influence  of  added whey
protein/carrageenan gels and tapioca
Slarch on the textural properties of

low far pork sausages. Meat
Science,51: 43-52.

Mann, E.J. (1989): Dairy ingredients in

meat  products. Dairy Industries
International, 54(2).

Marriot, N.G.; Wang, H.; Claus, JR.

and Grahan, P.P.(1998): Evaluation
of restructured low- fat ham

containing whey. Journal of Muscle
Foods,9: 201-207.

McCarthy, T.L.; Kerry,  J.P.; Kerry,

J.F.; Lynch, P.B. and Buckley, D.J.
(2001a):  Evaluation of the
antioxidant potential of natural
food/plant extracts as compared with
synthetic antioxidants and vitamin E
in raw and cooked pork patties. Meat
Science, 57: 45-52.

McCarthy, T.L.; Kerry, J.P.; Kerry,
J.F.; Lynch, P.B. and Buckley, D.J.
(2001b):  Assessment of the
antioxidant potential of natural food
and plant extracts in fresh and
previously frozen -po}k patties. Meat
Science, 57: 177-184. '

Mittal, G.S. and Usborne, W.R. (1985):
Meat emulsion extenders. Food
Technology, 39(4): 121-130.

Monahan, F.J. and Troy, D.J. (1997):
Overcnrning sensory problems in low
fat and low salt products. In A. M.
Pearson, & T. R. Dutson (Eds.),

Advances in meat research,
Production and processing of healthy
meat, poultry and fish products.
Series Volume 11 (pp. 257-281).
London: Blackie Academic and
Professional. |

‘Morrisey, P.A.; Sheehy, P.J.A.; Galvin,

K.; Kerry, J.P. and Buckley, D.J.
(1998): Lipid oxidation in meat and
meat products. Meat Science, 49:
S73-S86.

145
Vet. Med. J,, Giza. Vol. 59, No. 4 (2011)

T B I . — =



https://v3.camscanner.com/user/download

Troy, D.J. and Hughes,

hy, S.M.;
Murphy, r 6): Effect of fat level,

EM. (199

tapioca starch and whey protein on
the quality of frankfurters. Irish .

Journal of Agriculture and Food
Research, 35: 217-218.

Offer, G.; Restall, D. and Trinick, J.
(1984): Water holding in meat. In A.
J. Bailey (Ed.), Recent advances in
the chemistry of meat(pp. 71-86).
London, UK: The Royal Society of
Chemistry, Burlington House.

Peiia-Ramos, E.A. and Xiong, Y.L.

(2003): Whey and soya protein
hydrolysates inhibit lipid oxidation

in cooked pork patties. Meat Science, .

64: 259-263.

Pinero, ML.P.; Parra, K.; Huerta-

Leidenz, K.; Arenas de Moreno, .

L.; Ferrer, M.; Araujo, S. and
Barboza, Y. (2008):Effect of oat’s
soluble fiber (b-glucan) as a fat
replacer on physical, chemical,
microbiological and sensory
-properties of low-fat beef patties.
Meat Sci., 80: 675-680.

Sahoo, J.; Samoon, A.H.; Sapcota, D.
(1996): Recent developments in

further processed poultry meat
products. Indian Food Ind. 15 (2),
30-36.

Sammel, L.M. and Claus, J.R. (2003):
Whey protein concentrates effects on
pink color development in a cooked
ground turkey breast mode] system.
Meat Science, 65: 1293-1299,

Serdaroflu, M., (ZUDG):Imprnving low fat
meatball characteristics by adding

146
Vel. Med. )., Giza. Vol. 59, No. 4 (2011)

whey powder. M
155-163.
Sheard, P.R.; Nute, G.R..

R.L; Perry, A, i ﬂ’ Rmhﬂﬂhnn,

Taylor
(1999): Injection of .. ' A

polyphosphate into por 4, i
juiciness  and  tep derness P?ﬂ:u
- cooking. Meat Science, 5]- 3’.»'1—-3';15I

Thompson, L.U.; Reiners, pj an;
Baker, LM (1982): Succinylate
whey protein concentrates in meg
patties and wieners. Journal of Dairy

_ Science, 65: 1715.

Tsai, S.J.; Unklesbay, N.; Unklesbay, K.
and Clarke, A. (1998): Water and
absorptive properties of restructured
beef products with five binders at
four isothermal temperatures. Journal
of Food Science Technology, 31: 78-

83. -

tat Science »

‘Ulu, H. (2004): Effect of wheat flow,

whey protein concentrate and soy2
protein isolate on oxidative processes

and textural properties of cooked
meatballs. Food Chemistry, 87: 523~

- 529.

Van den Hoven, M. (1987): Functionality

prodl.lﬂ [s.
-71.
ber, M.

of dairy ingredients in meat
Food Technology, 4] (10): 72

(2001):
comminuted meat produc : ol and
of technological, chem!

sensory properties of £
sausages. Food

International, 34: 97-101.

CamScanner


https://v3.camscanner.com/user/download

ol il pad ke B (Ao Galll (B g g 3¢ e il s
Aasta Aoy ta 0 die gl 385 oY

Qi g piada Jlad) Lo ol
5 AN daaly wg bl ) A0 2384 de Ll 48 ) pd

ol hae ) Yo Y Aasty Ol G g 0 3 m Bilmf a3
i Coand sl Agdae plad aayg 2ally jaual) o gad e dilide Caudy Axiiadll gl
23 llh day g, 305 58 Aal) Cizmal g ol 5 Ay gk 1 eomall epig sl (5 sine Cua g il
e V00 0¥ () g o ieadl (e g Ol e Lpaan P08 5 )y Dy e L 3
At ey ) o o ol mels Zaf ey g el 050l 3 5 4s 0 s e 33
Al @ yedal a8y Avual) (ailasll [ sl y oo Guulie @y gl il BLES Y] dui ¢ g4kl
53ina G (a (AW il Gulll il 05 0 S e o 9T (Al edlabal ¢
5 o CBULeall (8 on ) At S el My Ay sl Lol sina (8 iV g ol g 055 4
Lo s 5a clabaall (o Gy gina Lot 3330 o gal 6V0 5 sanall pgad %Y (4 lgsinad
O 0 g3 225,300 L g5 pen ol i ) ) i (g S Adln)
FnBay A iy il sy () S bl gy Al BLEYT A
G200l 03l 35 5540 3 Aah of (B 38313, #L3) ISy Gl % 08
N Ol (58 0y 0 38y Al ol pine Lt oyl s ol el 2y
Ol oLl (gl Zn 43y sl il 3 cpuenly sl gl (8 A sinall 8305
O3 88 Al b

147
Vet Med. J. Giza. Vol. 59, No. 4 (2011)

CamScanner


https://v3.camscanner.com/user/download

