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ABSTRACT

Defatted lupine and chickpea flours were prepared; the effect of different pH
values and heat treatments on their functional properties was studied. Functional
properties were measured at pH values ranged between 2 to 10 in order to evaluate
the potential use of this promising protein sources in different food systems. The
effect of addition (10, 15, 20, 25, 30 and 35% levels) of defatted lupine and chickpea
flours to the formulation of cooked beef patties was investigated. The obtained data
indicated that water absorption of defatted lupine flour was higher than that of
defatted chickpea flour. Water absorption was affected by different pH values and
temperatures. Chickpea flour gave a higher foam capacity than lupine flour. Chickpea
flour exhibited ess foam stability than lupine flour at all pH values.

Lupine flour gave considerably higher nitrogen solubility index at all pH values
than chickpea flour. Heat treatment at 70°C for 20min. improved the solubility of
defatted flours. The defatted lupine and chickpea flour registered the highest
emulsion stability at both acidic and alkaline pH values after standing 60 min. at room
temperature.

Gradual increase in cooking yield of beef patties by increasing the percentage
of substitution by hydrated lupine or chickpea flour was observed. There is an inverse
relationship between both of the shrinkage and cooking loss with levels of
substitution. Patties containing hydrated flours gave high juiciness scores after
cooking by broiling or microwave treatments. No significant differences in flavor
characteristic could be observed for the patty tested samples except for those
substituted with 35% of lupine or chickpea flour which gave the lowest flavor ratings
than the other samples. Finally, this study showed a possibility of using hydrated
flours (till 30%) as one of the main ingredients in such functional biends that might be
useful in producing substituted meat patties.
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INTRODUCTION

Chemical composition of lupine was studied by Petterson and Crosbie
(1990); Mohamed and Rayas-Duarte (1295). The nutritional quality was
evaluated by Camacho et al, (1989); Yen et al, (1990) and functional
properties were investigated according to Aguifera (1989). Also, the potentizl
for using ifupine as food for humans (lupine milk, snack foods, fermented
foods, dietary fiber) is discussed by Petterson and Crosbie (1990). Lupine
protein isolate from seeds was used as powder ingredient for manufacture of
frankfurters (Alamanou et al, 1996} and used in chopped meat (Zagibalov et
al., 1989)

Lupine offers several potential advantages over soybeans. In particuiar,
the digestibility of lupine protein and oil is superior to that of soybean. Lupine
has a lower content of trypsin inhibitors, which can interfere with digestive
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processes, and less phytic acid, which binds minerals such as caicium and
zinc to reduce their bioavailability. Lupines have lower levels of saponins and
lectins, which can act as gastric irritants (Pollard et al., 2002). However, the
utilization of lupines has been limited by the presence of toxic alkaloids and
other antinutritional factors, (Muzquiz et al, 1999), these compounds can,
however, be eliminated through different technological treatments {(Mohamed
et al., 1987, Santana et al, 1990, Jimenez-Martinez et al, 2003). Lupine
seeds represent an important source of protein for animal and human
consumption {30-40 %protein content), (Imane and Al- Faiz, 1999).

Chickpea (Cicer arietinum L.) is the most important grain legume in the
world on the basis of total grain production (FAQO, 1993). Chickpea is an
economical source of protein, calories, vitamins and minerals for millions of
people around the world (Singh and Seetha, 1993). Among legume seeds,
chickpea has the best protein quality and exhibit higher net protein utilization
than soybeans, beans and lentils.{Chavan et al,, 1986).

Chickpea flour is nutritionally adequate and may be considered as an
ingredient for substitution of some foods products, Chemical composition of
chickpea was discussed by Attia et al., (1994); Gaborcik ( 1995 ); Jood et.af.,
(1998) and the nutritional quality was evaluated by Barron et alf, (1992).
Functional properties and utilization of chickpea flours were studied by Hung
et al,, (1993), Dodok et al, (1993); Savita ef al., (1995);, Vaiim and Batistuti
(1998).

in spite of lupine and chickpea have the best protein guality, the
studies on their utilization of lupines and chickpea for incorporating in meat
products is limited. Therefore, the specific objectives of this research were to
prepare defatted lupine and chickpea flours and to study their functional
properties at different pH values (2, 4, 6, 8, 10 and at originatl pH) and
different temperatures (4°C, 25°C and 70°C). Results on functional properties
‘of defatted lupine and chickpea flours would be useful for predicting food
applications. The effect replacements of defatted lupine and chickpea flours
to the formulation of beef patties at 10, 15, 20, 25, 30 and 35% levels on
cooking quality characteristics of the prepared beef patties by different
cooking methods were investigated.

MATERIALS AND METHODS

Materials:

Lupine (Lupinus termis) and chickpea (Cicer anetinum, L.) seeds |
meat from round cuts and spices were obtained from local market.

Methods:
Preparation of Full-Fat and Defatted Lupine and Chickpea Flours:

Lupine and chickpea seeds were cleaned from broken seeds, dust and
other foreign materials. The seeds were soaked in tap water (1.5 wiv)
ovemight at room temperature (25 °C+2). The soaked lupine seeds were
boiled for one hour to destroy the seed's terminative capacity, inhibit the
enzymes and to reduce the loss of protein through their coagulation and to
facilitate the physical removal of alkaloids by washing. Then, the seeds were
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washed with running tap water for 4 days, to remove bitter materials
(alkaloids) as recommended by Santana et al., (1990); Tsaliki et al., (1999).

Chickpea seeds were blanched immediately for 30 min. then drained
and washed with running tap water. Seeds of lupine or chickpea were
mashed in a blender and then dried overnight at 60°C. The dried samples
were ground to pass through a 60-mesh sieve, then reground and resieved.
The resuitant fine flour termed as (full-fat chickpea and lupine flour).
Flour samples were defatted at room temperature, by soaking in hexane for
six times (each one, 12 hr.). The resultant defatted samples were dried for 72
hr. at room temperature, and reground, then passed through 60-mesh sieve
to obtain defatted lupine and chickpea fine flours.

Chemical Analysis:
Moisture, fat, ash and total protein (Nx6.25) were assayed according to
AOAC (1980).

Functional properties:
Water absorption:

Water absorption of defatted lupine and chickpea flours was assayed,
based on the method of Liu and Hung (1998). Add 2.5 g flour to distilled
water (47.5ml) after adjusting the pH ranging from 2 to 10, followed by stirring
the samples for 5 min. The mixtures were allowed {o stand for 30min. at
different temperatures (4, 25 and 70°C). The siurries were centrifuged at
2000 xg. The amount of residual water was carefully removed by decantation.
Water absorption was calculated by weight difference.

Foaming Capacity and Stability:

Foam capacity and stability of defatted Iupine and chickpea flours were
measured at different pH values according to Wilde and Clark, (1596)
Sample dispersions of 2% (w/v) in distilled water were adjusted to the pH as
mentioned above. The dispersions were whipped for one min. with the mixer
at the high speed. Foam expansion was measured immediately within 30 sec.
and expressed as a foam capacity. The volume of foam remaining after
standing for 20, 40 and 60 min. was recorded as foam stability. Volume
increase (%) was calculated according to the following equation.

Volume increase (%) = Volume after whipping (mf) -Volume before whipping
(ml} 100/ Volume before whipping (ml)

Nitrogen Solubility:

Nitrogen sclubility index (%) was determined by the method of Bera
and Murkheriee, (1989). Aqueous suspensions of defatted lupine and
chickpea flours were prepared at the pH ranging between (2 to 10) followed
by stirring the samples for 30 min. at room temperature {25 °C) and 70 °C.
The slurries were centrifuged at 2000 xg. The nitrogen content of
supernatants was determined by the kjeldah! method (AOAC, 1990). Nitrogen
solubility index being expressed as percent nitrogen extracted from the
original sample.

2761



El-Deep, S. H.

Emulsion Activity and Stability:

The method of Pearce and Kinselia, (1978) was employed to determine
of emulsion activity and stability of defatted lupine and chickpea flours at
different pH values as mantioned above. Corn oil and sample suspensions,
{10 and 30 ml, respectively} was homogenized using warring blendor for one
minute, 0.1 mi of the prepared emuision were immediately taken from the
bottom of the vessel and diluted to 50 mi with 0.1% sodium dodecy! sulfate
(SDS). Absorbency of the resulting dispersion was measured at 500 nm
using a Jenway, 6105 uvivis spectrophotometer aganist 0.1% SDS solution
as blank. Emuision activity and emuision stability indices (EAl and ESI,
respectively) were measured using the following equation. (m%g protein)
after 20, 40 and 60 min.

EAl or ESI = 2x2.303%Asoanm/ 25xlength of cuvette x protein concentrations

Preparation of Beef Patties:

Lupine or chickpea flours were hydrated with tap water (1:1.5, 1:1.2
wiv}), respectively were replaced by 10, 15, 20, 25, 30 and 35% of the ground
beef meat (protein 21.52%, fat 463% and moisture 72.33%) in patties
rmixtures. Sait 2%, spices mixture 3%, minced garlic 2.5% and onion 6% were
added to substituted patties mixture and reground. Control sampie (fuil beef
patty} was prepared without addition of defatted flours. Alt patties were
formed by a patty maker (80g moid) 0.9 cm. thickness and 9.5 cm. diameter.
Formed patties were placed between squares of polyethylene, layered on
plates and packaged in polyethylene in groups then frozen and stored at -
18°C tilt further analyses { Kamnau et af,, 1997).

Cooking of Beef Patties:

Frozen beef patties with or without defatted lupine or chickpea flour
were cooked by different methods. Broiling cooking was carried out inhot-air
oven {Koncar type EBE-30) at 180°C£5°C for 20 minutes (13 min. in first side
and 7 min. on the second side) of patty. Microwave cooking was conducted
by microwave oven {{Moulinex, 200 W. 2450 MHZ) for 10 min. (Nath et a/,
1996).

Cooking Quality Measurements:

Cooking yield and cooking loss of patties were calculated by difference
of the weight before and after cooking. Shrinkage was measured according
the difference of diameter. Cooking yield, cooking loss and shrinkage were
determined as described by Gharimi et al,, (1987) and Berry et al,, (1985).

Sensory Evaluation of Beef Patties:

Samples of cooked beef patty were evaluated by eight experienced
panelists, from the staff of the Department of Food Science, Facuity of
Agriculture, Ain Shams University. The panelists evaluated the sensory
quality of patty samples {(color, texture, flavor, juiciness and overall
acceptability). The sampies were presented o panelists randomly. Each
panelist was given one beef patty (control sampie) as a reference sample
labeled “R". The beef patties were evaluated according to Larmond, (1870}
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as follows: No difference from (R) = 5, (extreme desirable than (R) = 9,
extreme inferior than (R) = 1.

Statistical analysis:

Data were analyzed using analysis of variance and mean separations
calculated by procedure of the statistical analysis system (SAS, 1988).
Duncan multiple ranges at 5% level of significance was used to compare
between means. Results were followed by different alphabetical letters
significantly differed (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical analysis:

Results of the proximate chemical constituents of seed, fuil- fat and
defatted flours of lupine and chickpea are presented in Table (1). The dry
matter percentages of lupine seed, full- fat and defatted flours were 92.55,
94.15 and 94.57%, respectively. These values slightly changed in chickpea
samples. Protein content of lupine seeds, full-fat and defatted flours recorded
higher percentages compared to chickpea. Also, the data reveaied that
defatted flours of lupine and chickpea gave higher protein compared to seed
or full-fat flours. The calculated nitrogen free extract indicated that, lupine and
chickpea defatted flours had the highest vaiues followed by seed and full-fat
flours, respectively. These findings are in agreement with Sathe et af., (1982);
Bencini {1988).

Table {1): Proximate chemical constituents of seed, full-fat and defatted
flours of lupine and chickpea (dry weight basis).

Samples Dry matter  Protein  Lipids Ash NFE
Lupine: '
Seeds 92.55 40.14 11.75 3.12 44 99
Full- fat flour 9415 46.34 13.67 325 38.74
Defatted flour 94.57 53.35 257 5.11 38.97
Chickpea:
Seeds 91.24 18.18 9.31 2.89 69.62
Full- fat flour 93.68 2133 11.92 3.24 63.51
Defatted flour 94.17 24.22 2.84 4.28 68.88

*Nitrogen free extract caiculated by difference

Functional Properties:

Recently, attention has been directed towards the utilization of different
protein scurces including plant proteins as proteinaceous ingredient depends
largely upon the beneficial qualities they import to foods. Actually, the
functional properties of any protein material detect the accepted way for
utilization and also the quantities to be used in food preparation. The
- functional properties which include foam capacity and stability;, water
absorption, protein solubility and emulsifying capacity and stability are of
great importance and attributed to the protein components.
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Water Absorption:

Results of water absorption of defatted chickpea and lupine fiours at
different temperatures and pH values are presented in Table (2) .The
obtained data indicated that water absorption of lupine flour was higher than
that of chickpea flour at all pH values and different temperatures. It increased
from 314 to 519, 310 to 472 and 363 to 597g water/100g defatted flour at
4°C, 25°C and 70°C, respectively at pH all values. Generally, it could be
observed that water absorption was affected by pH values and temperatures,
their values increased with increasing of pH values and temperatures. These
data were in accordance with Jones and Tung, (1983). They reported that
proteins are capable of binding large quantities of water because of their
ability to form hydrogen bonds between water molecules and polar chains
and pH affects the magnitude of the net charge on protein molecules, which
in turn alter the attractive and repulsive interaction.

Concerning heat treatment at 70°C, it is evident that water absorption
values increased. This was supported by the results of Fiora et al. (1990).
They reported that water absorption could be affected by water physically
entrapped within unfoided protein and by different degree of denaturation.
Also, Narayana and Narasinga Rao, (1982) reported that heat processed
winged bean flour had higher water absorption capacity than the raw flour.
Also, protein denaturation, starch gelatinization and swelling of the crude
fiber, which may occur during heat treatment, could all be respensibie for the
increased water absorption values. But, water absorption is not improved or
enhanced in all flour samples processed at 4°C, compared to the other
treatments.

Table (2): Water absorption (g water /100 g) of defatted chickpea and
lupine flours at different pH values and temperatures.

pH T 4°¢ ' 25°C 70°C

values ol e 5 *C - *C ‘L
2 190 310 226 314 311 363
4 221 347 234 357 325 468
** 5.46 230 374 243 396 328 398
3] 234 429 256 448 335 512
8 242 450 260 488 343 559
10 249 472 279 519 352 597

Where *C= Chickpea flour, *L= Lupine flour, *Original pH values

Foam Capacity and Stability:

Foam capacity and stability as function of pH in defalted chickpea
and lupine flours are reported in Table (3). Chickpea Flour gave a higher
foam capacity than lupine flour, Also, foam capacity was increased at pH 6.0
compared to other pH values, indicating that foam properties were inversely
related to protein solubility and the greatest foam ability is due to electrostatic
interaction that probably involved in film formation, and more protein
adsorbed at the interface, resuited in maximal reduction of surface tension.

On the other hand, chickpea flour exhibited less foam stability than
jupine flour at ali pH values, Complete collapse of the foam was observed for
chickpea flour at pH values (from 546 to 10.0), after 15 min. at room
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temperature and alf pH values when standing at room temperature for 30
min. till 60 min., because the film formation was limited and showed no ability
to form a foam or formed unstable foam with a big air bubbles surrounded by
weak surface film which tended to coalescence and disappeared after 15
minutes at room temperature. Also, the poor ability to form foam due to the
loss of soluble low molecular weight protein. The obtained data agrees with
Bencini (1986).

Table (3):Foam capacity and stability of dispersion of defatted chickpea
and lupine flours at different periods (min.) and pH values

pH Foam Foam Stability at different periods

values  capacity 15 min. 30 min. 60 min.
tc tL *c tL tc *L *L

2 83 65 45 65 0 65 65

4 92 60 45 3g 0 30 Tracs

** 546 90 71 0 0 0 0 Tracs

6 o8 81 0] 37 0 21 Tracs

8 47 42 ¢] 27 0 Tracs Tracs

10 76 62 0 36 0 Tracs Tracs

Where *C= Chickpea flour, *L= Lupine flour, **Original pH values

Nitrogen Solubility:

Protein sclubility is a critical property for applications and in fact, is

used diagnostically to asses prior heating and to determine the potential
usefuiness of various food applications. At the start nitrogen solubtlity Index
determination at pH 2.0 was high in lupine flour than chickpea flour at 25°C
and 70°C. 1t decreased by increasing pH value, but still less than the start
point in chickpea flour but higher than start point in lupine flour at pH 10.0.
- The nitrogen solubility index profile (Fig.1) of chickpea and lupine
flours indicated that the minimum nitrogen solubility index was at pH 5.46 for
chickpea flour and at pH 4.0 for lupine flour, then increased with increasing
pH values. These finding coincided with those obtained by Sathe et al,
{1982); El-Adawy et al, (2001) for lupine flour. Similar observations were
also recorded by Bencini, (1986} for chickpea flour.

Regarding to Fig. {1}. It was clearly noticed that lupine flour gave
considerably higher nitrogen solubility index at ail pH values than chickpea
flour. The values ranged between 52.2 to 76.92 and from 42.7 to 36.37 at
PH 2.0 to 10.0 at 25°C of lupine and chickpea flour, respectively. In addition,
heat treatments at 70°C for 30min. improve the solubility of defatted flours.
Generally, the degree of solubility of a protein in a given aqueous system is
due to net formation from both electrostatic and hydrophobic interactions
between the protein molecules, conditions under which the electrostatic
repuisions interact between the molecules is greater than the hydrophobic
interactions between the non-polar patches on the surface thus favers
increased solubility.

Also, conversely, conditions under which the hydrophobic interactions
are greater than electrostatic repulsions will result in intermolecular changes
during commercial preparations, which result in irreversible changes in the
algometric state of the protein, would alter the delicate balance of the above
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two forces and thereby affects the solubility (Damodaran and kinsella, 1982).
Low solubility is not always a disadvantage and many protein of limit
solubility find uses in the production of foods (Hermansson, 1979).
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~ Fig. (1) Nitrogen solubility index of defatted chickpea and lupine flours
at different pH values.

Emulsion Activity and Stability:

Solubility of protein is an important prerequisite for emuisifying
properties of protein. This is reflected in the correlation between emuisifying
capacity and protein solubility. The effect of pH on emulsion, manly emuision
tends to be significantly lower in the isoelectric range. In the same emuision
systems, this relationship is not always apparent because of the high
concentration of protein used (Kinsella ef al., 1985).

Emulsion activity and stability of defatted chickpea and lupine flours at
different pH values and times (min.) are presented in Table (4). Emulsion
activity and stability up to 60min. was pH dependent. The Emulsion activity
and emulsion stability were high at the beginning at pH 2 then decreased by
increasing pH to 4 in all treatments. The emulsion activity gradually
increased with increasing pH values from 4 to 10, emulsion activity values for
chickpea and lupine flours ranged from 24.4 to 69.6 and 33.2 to 103.9 at pH
values ranged between 4 to 10, respectively. in addition, it was clearly
noticed that lupine flour characterized by the highest emuision activity
compared to chickpea flour. In general, shiftng the pH away from the
isoelectric point, (5.46) apparently improved emulsion activity by giving the
protein an electrical charge and possibiy increasing the protein s solubility.
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Results of emulsion stability of the chickpea and lupine flours are
recorded in Table (4). Generally, the samples registered the highest
emulsion stability at both acidic and alkaline pH values after standing 60
minute. The greatest emulsion stabilily of a protein is not necessarily
associated with the highest level of soluble protein (McWatters and Holmes,
1979, Turgeon et al., 1992). In conclusion, the lupine and chickpea flour had
the highest emulsion stability at alkaline pH values. Improving emuision
properties of lupine and chickpea flour may enhance their uses as functionai
ingredients in many foods.

Table (4): Emulsification activity and emulsion stability indices (mzlg
protein) of defatted chickpea and lupine defatted flours at
different times and pH values.

pH Emulsification Emulsion stability at different periods {min.
values activity 20 min. 40 min, 60 min.
“C *L *C L *C *L *C *L
2 45.0 36.1 357 368 302 365 291 3865
4 244 332 214 310 182 310 188 3038
** 5.46 56.4 37.3 431 368 339 361 317 354
e 51.2 67.4 501 302 475 298 442 279
8 59.3 719 590.3 649 566 626 579 601
10 696 1039 667 991 626 97.3 626 936

Where *C= Chickpea flour, *L= Lupine flour, **Original pH values

Cooking Characteristics:
Cooking yield:

The cooking characteristics such as cooking yield, cooking loss
and shrinkage of beef patties were determined. The results in Tabie (5) show
that gradual increases in_cooking yield of beef patties samples by increasing
the percentage of either hydrated lupine or chickpea flours. Their values
being 66.7% in full meat patty and reached the maximal 84.4% and 80.3 for
patties contained lupine or chickpea flours at 35 % substitution and cooked at
180°C, respectively. Also, cooking yield and cooking loss were affected by
the cooking methods, as seen in Table {§), microwave gave the lowest
cooking yield compared to broiling process, of beef patties prepared from
lupine or chickpea hydrated flours, at substitution levels ranged from 10 to
35%.

It was clearly noticed that using hydrated lupine flours greatly improved
the cooking yield of beef patties than the beef patties prepared from chickpea
hydrated flours and cooked by using broiling or microwave treatments. The
yield values ranged from 72.2% to 84.4% and from 63.4 to 81.8, after
cooking using broiling at 180°C and microwave treatments, respectively at
the minimal to maximal substitution levels (10% and 35%).

With respect to the reduction in shrinkage percentages (Fig.2) and
cooking loss Tabie (5) of beef patties, results indicated that there is inverse
relationship between both of the shrinkage and cooking loss with substitution
percentages. Beef patties prepared with adding hydrated lupine or chickpea
flours had lower shrinkage and cooking loss than patty prepared without
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adding flours (full meat patty). The data also, show that the obtained
differences in shrinkage and cooking loss probably due to difference in
period of cooking.

Cooking loss (%).

40
35 F
W S
30 -
25 B
20+
—— Broiling (lupine)
Microwave {lupine) -
15 1+ |—= Broiling {chickpea) = —
Microwave (chickpea)
10 + — ¢ — -+ —+— t
C 5 10 15 20 25 30 35 40

Levels substitution of defatted flours (%).

Fig. (2): Cooking loss of beef Patties substituted with lupine or

chickpea flour and cooked by broiling and microwave.

Table (5): Cooking yield and shrinkage (%)} of cooked beef patties

substituted with lupine or chickpea defatted flours.

12 Substitution levels of hydrated Flour % |
2 Cooking ) '
% characteristics 1
] Control 10 15 20 25 30 35 |
P—
Lupine Flour
@ Cooking Yield 66.7 72.2 757 788 827 840 844 |
Shrinkage 277 26.0 246 218 18.7 163 16.0 |
= Cooking Yield 64.6 694 71.9 739 789 806 818
Shrinkage 30.8 286 251 24 1 22.7 221 207
Chickpea Flour
o Cooking Yield 66.7 69.5 726 744 790 80.1 804 |
Shrinkage 27.7 27.4 26.3 250 248 205 18.7 |
Cooking Yield 64.6 67.9 638.8 706 74.2 767  77.3 |
= Shrinkage 30.8 29.3 271 258 2398 233 228 [
B= broiling M=microwave

The beef patties contained nydrated defatted lupine or chickpea flours
and cooked using microwave gave shrink (%) more than their corresponding
samples cooked by broiling method. This observation may be refereed to the
nature of the microwaves itself in that they penetrate inside the food, exciting
all water molecules at the same time, breaking their hydrogen bond and
resulting in the rapid cooking and intensive simultaneous evaporation and
drip fosses.
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In addition, results recorded in table (5) revealed that beef patties

- contained hydrated lupine flours gave lowest shrinkage and cooking loss at

all substitution levels (10 to 35%) compared to other patty samples. This
observation probably due to the function role of hydrated flours in reducing
the rate juice loss during cooking. The above-mentioned findings agree with
those reported by Jen et al., (1998), Prabhakara and Janardhana (2000).
They mentioned evaluated the degree of shrinkage is important as criteria in
maintaining quality standards of beef patties prepared in food service
establishments. Therefore, changes in diameter and thickness must be
considered with suitable of meat additives.

Sensory Quality Evaluation:

Sensory quality attributes of control paltty {all meat) and those
substituted with hydrated flour of lupine or chickpea are presented in Table (6
and 7). All meat patties and those containing 10,15,20 and 25% hydrated
flour then cooked by broiling or microwave process, were not significantly
different in color. As hydrated flour increased, however, differences
increased between the patties in color, especially in patties substituted with
higher levels (30 and 35%) of lupine flour and for those substituted with
chickpea flour and cooked using microwave, patty samples had significantly
lower color ratings. Patties containing15. 20 and 25% hydrated flour
samples gave a best Juiciness scores after cooking by broiling or microwave
treatments. The differences were significantly of those containing 25% and
all substitution levels of hydrated flour.

Table (6): Sensory Quality Evaluation of Cooked Patties Contained
Defatted Lupine Flour

Substitution Overali
hydrated Flour Color Texture Juiciness Flavor acceptability
%
Control  5.0% 50 50 5.0° 50°
10 5.0% 5.0°7 5.0° 5.3%8 5.4°¢
> 15 5.0* 5.9%¢ 5.4°48 57" 6.9"
Z 20 5.0 6.4°%¢ 5.9"° 5.4"8 8.0%®
& 25 500 6.9 iy 5.4 5.4°¢¢
30 4.7 7.3" 5.4%A8 5.3%8 5.0%
35 4.0° 6.9%8 5.3 4.0° 37
10 5.0" 547 5.0° 5.148 5.4°CF
2 15 508  61°%® 5.0¢ 5.3%8 6.3°®
b 20 50°  6.3%® 5.78 5.4"8 5,70¢8
g 25 50" 6.4 5.9"8 5.7 5,708
£ 30 a7 67%8 5.0° 5.0° 5.3%
35 3.7¢ 6.0°° 5.0° 40° 4.3

Control =All meat patties.
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Table (7): Sensory Quality Evaluation of Cooked Patties Contained
Defatted Chickpea Flour

Substitution o Overall
hydrated Flour % Color Texture Juiciness Flavor acceptability
Control  5.0% 507 5.0° 5.0° 50
10 50 53¢ 5.0° 5.0° 5757
g 15 5.0 5709F  g5gCE 508 6,178
= 20  50° 61 60 53" 7.9%
& 25 50 83 a0 5.3% 6.0°°
30 50" 6678 5.3%®8 5.3%8 5.05°
35 50" 64" 50°¢ 4.3° 4.0°
10 50" 53¢ 5.0° 5.0° 5 75FC
% 15 50 56 5% 5.08 5950
3 20 53 57 57 5.6" 6.7°C
=) 25 5.0  6.0%¢ 6.0" 5.4"8 5.95°P
S 30 44% 66°  53%®  53% 5.4
35 43° 69 5.1¢8 3.9° 3.6%

Control =All meat patties.

No significant differences in flavor characteristic could be observed for
the patty samples containing hydrated flours, however, the cooked patties
samples substituted with 35% of iupine or chickpea flour had the lowest
flavor ratings than the other samples. Concerning texture, all cooked patties
contained hydrated flour had better texture compared to patty prepared
without addition of flour. There are significant differences between control
patty and other patties substituted with flours. The same observations
denote overall acceptability of beef patties with hydrated flours. Finally, this
study shows a possibility of uding hydrated flours as a ong of the main -
ingredients in such functional blends that might be useful in producing
extended meat products, similar observations were found by McClenahan et
al., (2001); Hoda et al., (20G2}.
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