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ABSTRACT

This study was carried out to remove the antinatrél matters from
soybean seeds to be used in beef sausage andubbgef products. Crude protein
content in raw soybean seeds was 44.82%, while,atitmutritional factors:
trypsin inhibitor, chymotrypsin inhibitor, hemagghating, total phenolic
compounds and phytic acid were: 31.6 mg/g, 3.40gm@gil3 U/g, 0.75% and
1.21%, respectively.

Autoclaving was effective in removing all antiritional matters except
phytic acid, however, roasting was most effectiveitls reduction.

In order to reduce the cost of meat products andmjorove their
physico-chemical properties, meat was replacedebydrated soybean flour at
the levels of 0, 10, 15, 20, 25 and 30%.

So, it could be recommended to apply replacensse to 20% soybean,
treated with autoclaved, from meat used in prepasegage and beef burger.

INTRODUCTION

The growing third world population and its domestinimals need
protein. The cheapest protein are those derived friant material.

Beef burger is versatile, easy to prepare and ivelgtinexpensive.
Thus, it is one of the most popular meat produci$ i a multi-billion dollar
commodity in the United States (Cragsl., 1980).

Legume seeds are important source of energy astdiprin many part
of the world. However, their nutritional value mag limited in part by the
presence of undesirable components known as aritiondl factors (ANFS),
such as proteinase inhibitors, lectins (hemaggiig)p amylase inhibitors,
tannins, phytic acid and vicine.

Lectins (hemagglutinin, phytohemagglutinin) are otpms or
glycoproteins that are capable of agglutinating Ibémbd cells and can bind to
specific carbohydrate residues in cell membranés §hd Sharon, 1972, Sharon
and Lis, 1990). They are widely distributed in matand have been isolated from
plants, animals and microorganisms.
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Lectins have been identified in numerous seedh agcsoybean, pinto
bean, castor bean, jack bean, mungbean, lima k&hrey bean, navybean, pea,
lentil and faba bean (Chehal., 1977; Staron, 1977 and Batal., 1997).

The lectin and trypsin inhibitor can both affeeinpreas function. Their
combined action, either additively or synergisticalmay have considerable
implications and consequences for the use of legme& or proteins in human
and animal nutrition (Graret al., 1987).

Proteinase inhibitors (PIl) are antinutritionalttas which occur in the
seeds of many plants belonging to the legume fanhifese inhibitors and other
antinutrional factors (ANFs) are the subject ofegent review written by El-
Morsi (1996). Trypsin inhibitors in legumes were®im to have an adverse effect
on animal nutrition due to these inhibitory propeston major pancreatic
proteinases (Sato and Herman, 1990 and Arestalt, 1991) as well as reduced
animal weight gain (Herkelmaat al., 1992 and Saikiet al., 1999).

Polyphenolic compounds, tannins, phytic acid aiethg are among the
antinutritive factors detected in many legume sef#-Morsi, 1996 and
Vijayakumariet al., 1998). Tannins are known to decrease proteinstigkty
either by binding with digestive enzyme as trypasid chymotrypsin or binding
directly to dietary proteins (Jambunathan and Sird#81). The levels of these
compounds were determined in soybean seed by swmestigators (Friedmagt
al., 1991 and Foda and Abd El-Aleem, 1998).

Soaking slightly reduces the levels of trypsindgume seeds (Zalkit
al., 1996) while, different heat treatment destroystnof them (Umoreret al.,
1997; Aartiet al., 1999; Zakiet al., 1999 and Sedet al., 2002).

Fermentation of soybean seeds decreased fatablaitarbohydrates,
phytic acid, trypsin inhibitor activity and totaicine content and increased crude
protein, non protein nitrogen, true protein, filbentent, pH value, total volatile
nitrogen and ammonia (Paredes-Lopez and Harry,)1989

There are three types of soy protein products tizat be used as
extenders and binders in meat products: soy flsoy, concentrate and isolated
saoy protein (Richert, 1991).

Several studies have been carried out to retansosg and textural
attributes through fat reduction by replacing fathwvater, water and phosphate
(Miller et al., 1993 and Frederiot al., 1994), carbohydrate and protein based on
fat substitutes (Dexteat al., 1993 and Carballet al., 1995) and vegetable gums
(Osburn and Keton, 1994 and Trasl., 1994)

The purpose of the present study was to testffeetef autoclaving or
roasting on antinutritive matters, protein digeitipand amino acid composition
in soybean seeds. After that defatted soybean sseds used to prepare beef
sausage and burger meat.
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MATERIALSAND METHODS

M aterials:

Soybean seeds (Giza 21 variety) were obtained fésgnicultural
Research Center, Giza, Egypt.

Raw beef meat and mutton fat purchased from supketsaof Kalyobia
governorate. Spices ingredients (black pepper, eslovcubeb, cumin, garlic,
nutmeg, fennel, coriander, laurel and cardamomg ywarchased from local market.

Treatments:

Autoclaving treatment: Soybean seeds were autoclaved at 121°C for 1BQ®0,
and 40 min.

Roasting treatment: Soybean seeds were roasted by heat at 140°C f@01380
and 40 min.

The seeds were cleaned and finely ground. Hexaupe 40-60°C) was
used for the extraction of oil from the ground seed

Preparation of beef sausage and burger samples:

Visible fat tissues were trimmed from lean mela¢nt minced by electric
chopper. Mutton fat tissues also, were minced. 8agkflour was rehydrated by
mixing with distilled water at ratio 1 : 2 (w:w) dradded by levels, 0 (control),
10, 15, 20, 25, 30 and 35% from beef meat to peepausage and burger. The
formula of beef sausage and burger are shown la {ab:

Table (A): The formula of beef sausage and beef burger prepared in

laboratory*.

Component Sausage | Burger Spices mixture
Beef meat (%) 70.60 62.00 | For sausage:
M utton fat (%) 14.00 - Fennel 59.76%, coriander

; 0 27.09%, cubeb 3.19%,
\étVateL (asice flakes) ((y/o) Zgg 10.00 black pepper 3.19%, clove

arc (%) ' - 3.19%, laurel 1.99% and

Sodium pyrophosphate(%) 0.30 - cardamom 1.59% .
Salt (NaCl) (%) 2.00 1.50
Garlic (%) 0.24 -
Skimmilk powder (%) 0.40 -
Glucose (%) 0.10 - For burder:
Ascprblc '.fm.d ((:)A)) 0.04 . Black pepper 5.61%,
Sodium nitrite (%) 0.01 - cardamom 2.24%, cloves
Ground onion (%) - 7.00 2.24%, cubeb 22.42%,
Egg (%) - 7.00 cumin 11.21%, garlic
Semolina (%) - 12.00 56.05%, and nutmeg 0.22%.
Spices mixture (%) 0.66 0.50

*Sour ce [M oghazy and El-Shaarawy (2001) and M oghazy et al. (2004)]
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M ethods:

Chemical analysis: Moisture, crude protein, ether extract and agftertds were
determined according to A.O.A.C. (1995). Carbohtekacontent was
calculated by difference.

Assay of trypsin inhibitors (T1): The trypsin inhibitors was measured according
to Stauffer (1993).

Assay of chymotrypsin inhibitors (Cl) was measured as described by Samirnoff
et al. (1976).

Determination of Hemagglutinating activity (HA): Lectin activity was
determined by measuring its hemagglutinating actiooording to the
method described by Thompsetral. (1983).

Determination of total phenols (TPC): The polyphenolic compounds were
determined as described by Swain and Hills (1959).

Deter mination of phytic acid (PA): Phytic acid was estimated colorimmetrically
using Wade reagent (Latta and Eskin, 1980).

In vitro protein digestibility: The digestibility of proteinn vitro was carried out
as described by Santosh and Chauhan (1986).

Determination of amino acids: Amino acid analyzer (Model 121) was used to
determine amino acid in soybean seeds as deschipddoore et al.
(1958). Cystine was microbiologically determined @sscribed by
Barton (1952). Tryptophan was colorimetrically detmed in the
alkaline hydrolysate of samples according to théhoek of Blouthet al.
(1963).

Freshness tests: Total volatile nitrogen (TVN) was determined adiag to the
methods mentioned by Winton and Winton (1958). Bhrbituric acid
(TBA) value, as a measure of oxidative rancidityswaetermined
according to Haroldet al. (1981). pH value of meat product samples
was measured using digital pH-meter model SA 2ldbmaiing to the
method of Woye Wodet al. (1986).

Water holding capacity (WHC) and plasticity were measured according to the
method described by Soloviev (1966).

Cooking loss and shrinkage were determined according to Darweash and
Moghazy (1998).

Sensory evaluation were evaluated according to Wadtsl. (1989).

Statistical analysis was applied on the results of organoleptic evaunabf
different samples of beef sausage and beef burljiehwvere treated as
data for complete randomization design. Least fiignt difference
(L.S.D.) was calculated at 0.05 level of significanaccording to
Snedecor and Cochran (1980).

RESULTSAND DISCUSSION

Chemical composition of soybean seeds:

Data in Table (1) show that crude protein contdraoybean seeds was
44.82%, followed by ether extract (25.30%), tow@lbohydrate (24.28%) and ash
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content were 5.60%, (dry weight basis), while moistcontent was 8.30%. These
results confirms the view that soybean seeds amsidered to be an excellent
source of protein. Results are in agreement witlaFend Abd El-Aleem (1998).

Table (1): Chemical composition of raw dry soybean seeds.

Components

Moisture (%) 8.30

Ash* (%) 5.60

Ether extract* (%) 25.30
Crude protein* (%) 44.82
Total carbohydrate* (%) 24.28
Trypsin inhibitor * (mg/qg) 31.60
Chymotrypsin inhibitor* (mglg) 3.40

Hemagglutinating * (Ulg) 713

Total phenolic compounds* (%) 0.75

Phytic acid* (%) 1.21

*: On dry weight basis.
Antinutritional mattersin soybean seeds:

Data in the same Table showed that the levelsfritional matters
were determined in soybean seeds and found to l6en®d/g, 3.4 mg/g, 713 Ul/g,
0.75% and 1.21% for trypsin inhibitor (TI), chymgisin inhibitor (ClI),
hemagglutinating (HA), total phenolic compounds C)Rnd phytic acid (PA),
respectively.

The presence of antinutritional matters in soybeseds was in
agreement with many other workers (Friednsaral., 1991 and Foda and Abd
El-Aleem, 1998).

Effect of autoclaving and roasting on antinutritional matters of soybean
seeds:

The effect of various heating methods of soybeseds on TI, ClI, HA,
TPC and PA contents were examined and the residtpr@sented in Fig (1)
which indicated that autoclaving and roasting ofte@n seed reduced the levels
of antinutritional matters.

Results show that autoclaving and roasting soylsemus for 40 min
inactivated trypsin inhibitor to 87.6% and 77.7%spectively. Under the same
conditions chymotrypsin inhibitor was more resistemheat treatment compared
to trypsin inhibitor.

The hemagglutinine was totally destroyed aftem8A. autoclaved and
40 min roasted soybean seeds. As shown in Figal{lfreatments resulted in
decrease of TPC and PA.

Autoclaving seems more effect on destruction of Té&@hpared with
roasting, but less effect on destruction of phygad compared with roasting.
Similar observation was reported by Umoetial. (1997), Aartiet al. (1999) and
Zaki et al. (1999), they found that cooking and autoclavingttoa levels of total
free phenols and phytic acid in seed, autoclavegneged to be the most efficient
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for reduction in content of the antiutrients exceptytic acid and improving
protein digestibility index.

Effect of heating in an autoclave and roaster on the amino acids composition
of soybean seeds:

The results of amino acid analysis of soybeansggds as well as seed
heated in autoclave for 40 min and seeds roasted@omin. are presented in
Table (2).

The provisional amino acid scoring pattern progoby FAO (1973)
qualified an ideal protein as one in which 36%haf total essential amino acids.

The data shown in Table (2) indicated that soybssed proteins had
higher E/T ratio than proposed 36% for an idealtgoro Little changes were
observed in some essential amino acids as a refaltitoclaving and roasting
which are in agreement with results of Friednetl. (1991) who reported no
changes in amino acid composition of soybean sié&d3® min autoclave heated.

Table (2): Effect of heating in an autoclaving and roasting on amino acids
composition of soybean seeds (g/100 g protein).

Amino acids Dry seeds Autoclaving Roasting
(40 min) (40 min)
Essential amino acids (EAA):
Lysine 5.94 5.82 5.10
Leucine 7.83 7.84 7.68
Isoleucine 4.39 4.39 4.35
Cysteine 1.40 1.38 1.32
M ethionine 1.50 1.47 1.43
Phenylalanine 4.90 4.75 4.75
Tyrosine 3.77 3.80 3.74
Therionine 3.89 3.91 3.88
Valine 452 452 4.46
Trptophan 0.85 0.78 0.69
Total EAA 38.99 38.66 37.40
Non essential amino acids (NEAA):
Hestidine 254 2.60 254
Arginine 6.16 6.12 5.89
Asparatic 11.31 11.35 11.36
Glutamic 16.87 16.90 16.85
Serine 458 458 454
Proline 5.63 5.44 5.39
Glycine 4.13 4.23 4.17
Alanine 428 421 418
Total NEAA 55.50 55.43 54.92
Total amino acids 94.49 94.09 92.32
E/T (%) 41.26 41.10 4051
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Effect of heating in an autoclave and roaster on the protein digestibility
index of soybean seeds:

Data in Table (3) show the effect of heating inaamoclave and roaster
on the protein digestibility index of soybean sed®issults show that increasing
heating time improved protein digestibility for hotutoclaved and roasted
soybean seeds. The optimum conditions for maximigestibility was heating
for 40 min by autoclaved.

The increase in protein digestibility after heatatment could be
partially attributed to protein denaturation whiafiprove protein susceptibility to
enzyme attack. Furthermore inactivation of trypsin@ibitor would certainly
improvein vitro protein digestibility (Zaket al., 1996).

Vijayakumari et al. (1998) found that autoclaving seemed to be best
method for eliminating the contents of antinutrert also improved the protein
digestibility index.

Table (3): Effect of heating in an autoclave and roaster on the protein
digestibility index of soybean seeds

Heating time Protein digestibility | Protein digestibility
index after autoclaved | index after roasted
seeds (%) seeds (%)

Without heating 73.20 73.20

Heating 10 min 77.30 74.98

Heating 20 min 82.90 79.92

Heating 30 min 85.60 82.10

Heating 40 min 87.20 84.90

=—&—Protein digestibility index after autoclaved seeds (%)
=O==Protein digestibility index after roasted seeds (%)

90 1
85
80
75
70
65 =+ T T
0 10 20 30 40

Digesitability (%)

Heating time (min)

Fig. (2): Effect of heating in an autoclave and roaster on the protein
digestibility index of soybean seeds
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Evaluation of products prepared (beef sausage and beef burger) with
replacement part of used meat by treated soybean:
a) Beef sausage:

Data in Table (4) show moisture, crude proteihgetextract, ash and
total carbohydrates content in beef sausage prépane laboratory with
replacement part of meat used by levels of soyltemated with autoclaved or
roasted (0, 10, 15, 20, 25 and 30%). Moisture ctaraéfresh sausage treatments
ranged from 57.17-60.50%, but, after frying all ssge treatments ranged from
48.63-52.63%. Crude protein and ether extract conteere decreased with
increasing the level of replacement levels with ydrhted soybean flour
(autoclaved or roasted) compared with control sampthile, ash and total
carbohydrate content were opposite direction. Thisainly due to the lower
content of protein and fat content in the replawgedients. On the contrary, ash
and total carbohydrates increased by increasingréptacement levels. These
results are in agreement with those reported bgiHahal. (1998).

Also, results in the same table indicated thatstooé content and ether
extract decreased after frying compared with freabisage treatments, while
crude protein, ash and total carbohydrates incdea€sude protein content
decreased in all treatments with increasing theléewf replacement levels for
part meat by rehydrated soybean flour. The pergentd decreased for crude
protein reached to 7.41 and 4.90% by replacemetih woybean treated
(autoclaved and roasted), respectively, at levéb 8dmpared to control sample.
But, increasing of crude protein after frying mag tue to decrease in ether
extract content (data calculated on dry weightd)adile to escape of some fats in
cooking process and/or lowering of meat with insheg the level of replacement
as mentioned by Nuzhetal. (2002).

Data in Table (5) indicate the physico-chemical parties of beef
sausage with series levels of rehydrated souybkam feplacement besides
changes in TVN, TBA, pH value WHC, plasticity andoking loss in prepared
beef sausage. TVN amounted to 9.71 mg/100 g irh foeef sausage (control)
and increased after frying to 9.92 mg/100 g. Addiagydrated soybean flour
(treated with autoclaving) at levels from 10 to 30%resh or fried beef sausage
decreased TVN to 6.65 and 6.90 mg/100 g. While hedcto 6.94 and 7.10
mg/100 g in case using rehydrated soybean flowat@d with roasted). Also,
TBA took the same trend and revealed 0.65 and th§8malonaldhyde/kg in
fresh and fried beef sausage (control) and deade#se0.45 to 0.49 mg/kg,
respectively for autoclaved rehydrated soybearr fladile reached to 0.44 and
0.49 mg/kg for roasted rehydrated soybean flour.ti@ncontrary pH value was
5.80 and 5.85 in fresh and fried beef sausage r@dmrind increased gradually to
6.07 and 6.09, respectively for autoclaved rehgdfasoybean flour, while
reached to 6.08 and 6.09 for roasted rehydrateloesoy

Concerning WHC it was 1.45 é0.3 g in fresh beef sausage (control)
and decreased gradually to 0.65 and 0.55/@® g sample preparing for
autoclaved and roasted rehydrated soybean flospertively. Also, plasticity
decreased from 3.15 to 1.95 and 1.80%6r8 g for autoclaved and roasted
rehydrated soybean flour, respectively. Cookings lpgrcentage was 14.49 in
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fresh beef sausage (control) and decreased gradt@mld.53 and 4.49 for
autoclaved and roasted rehydrated soybean flospentively. These results are
in agreement with Moghaat al. (2004).

Total volatile nitrogen (TVN), TBA, WHC, plastigitand cooking loss
were decreased with increasing of replacement def@lto 30% soybean from
meat used). Also, TBA was increasing after fryimgnpared with fresh samples
may be due to the decreased of moisture contemaiusedhe results calculated on
wet weight basis. The decrease of WHC and cookimgs lwere suitable
characterization.

Data in Table (6) indicate that sensory evaluafiosior, aroma, taste,
texture, palatability and total scores) in beefssae prepared in laboratory with
replacement by soybean (0 to 30%). Results show ttiexe are significant
differences (P<0.05) for color, taste and totalredzetween control sample and
other treatments, except there is no significafferdinces (P>0.05) in aroma
between control sample (0%) and treatments witHaoement level 10% of
soybean treated with autoclaved or roasted.

Anyhow, the soybean flour added to sausage sampldd be separated
into two groups, hence there is no significantedéhces (P>0.05) between any two
samples with the same group. The first group inefudausage treatments
replacement levels 10, 15 and 20% of soybean tteaith autoclaved, while, at
levels 10 and 15% of soybean treated with roasted.

The second group include sausage treatments espdat with 25 and
30% of soybean treated with autoclaved, while, 2®,and 30% for soybean
roasted. In the same time there is significaned#iice (P<0.05) between the two
groups.

Table (6): Sensory evaluation of beef sausage prepared with rehydrated

soybean flour.
Treatment Color Aroma Taste Texture Palatability Total score
Control 9.7+40.15* | 9.740.15* | 9.7+0.15° | 9.7+0.48* | 9.7+0.48" 48.5+2.22°
10 | 91+0.10° | 9.1+0.10® | 9.1+0.10° | 9.2+0.42* | 9.3+0.48% 458+1.32"
§ g’ 15 | 8.8+0.13* | 8.7+0.15 | 8.8+0.13" | 9.1+0.57* | 8.9+0.32" 44.3+1.49°
ﬁ; ‘—b‘,‘ 20 | 8.7+0.21™ | 8.6+0.15* | 8.7+0.15 | 8.9+0.71° | 8.7+0.71° 43.6+2.50°
3 3| 25 | 76+031" | 7.6+031% | 7.4+0.31" | 7.3x1.34* | 7.5+1.08° 37.4+3.98™
30 | 6.7+0.21° | 7.1+0.50° | 6.7+0.26° | 6.9+1.20° | 6.8+0.92¢ 34.2+4.16°
10 | 9.0+0.15° | 9.1+0.10® | 8.8+0.13" | 8.8+0.42" | 8.7+0.67* 44.4+1.35
§2 15 | 8.9+0.18" | 8.6+0.16™ | 8.7+0.15 | 8.6+0.52" | 8.7+0.48™ 435+1.58"
ﬁ; ygs 20 | 84+0.22° | 8.3+0.30¢ | 8.2+0.20° | 8.0+0.67* | 8.1+0.57% 41.0+2.00°
Bx| 25 | 7.3+015° | 69+031° | 7.3+0.15¢ | 7.1+0.88° | 7.2+0.79° 35.8+2.86%
30 | 6.0+0.30" | 6.1+0.31" | 5.90+0.23" | 6.40+1.26° | 6.40+0.97' 30.80+3.68'
LSD 0.57 0.73 0.53 0.74 0.63 2.36

a, b, ¢, d, e& f: Thereisno significant difference between any two means,
with the same attribute, have the same letter (P > 0.05).
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So, it could be recommended to apply replacemevel leiith 20%
soybean treated with autoclaved from meat usedrépared sausage, 15% for
used soybean roasted.

b) Beef burger:

Data in Table (7) show moisture, crude proteihgetextract, ash and
total carbohydrate content in beef burger preparddboratory with replacement
levels of rehydrated soybean flour treated withoelatved or roasted (0O, 10, 15,
20, 25 and 30%). Moisture content of fresh beefyburcontrol) was 66.79%,
while it was ranged from 65.58 to 66.79% in allatreents. Moisture content
decreased after frying in all treatments, wherariged from 52.99 to 54.81%.

Crude protein and ether extract contents decreastbdincreasing the
level of replacement by rehydrated soybean comptrezbntrol sample, while
ash and total carbohydrates content were increagtbdincreasing replacement
levels (0 to 35%) for autoclaved or roasted treated

Also, results in the same table indicate that mogs crude protein, ash
and total carbohydrate contents decreased afteEigfigompared with fresh beef
burger treatments, wherever, ether extract comentased.

Crude protein content decreased in all treatmeritis wwcreasing the
level of replacement for part meat used by rehgdrabybean flower (autoclaved
or roasted). The percentage of decreasing reach€d3i and 7.64% for crude
protein at level 30% for rehydrated soybean floeutoclaved and roasted)
compared to fresh control sample, while were 5.hd 8.73% after frying,
respectively. But, the decreasing of crude protdter frying may be due to
increasing in ether extract content (data calcdlate dry weight basis). These
results are in agreement with Abd El-Salam and &@eg1987) and EI-Mansst
al. (2002).

Data in Table (8) indicate the physicochemicalperties of beef burger
with series levels of rehydrated soybean replacéresides changes in TVN,
TBA, pH value, WHC, plasticity, cooking loss andrigkage in prepared beef
burger.

Total volatile nitrogen (TVN) amounted to 9.75 @0 g in fresh beef
burger and increased after frying to 10.80 mg/108dging rehydrated soybean
treated with autoclaved at levels from 10 to 30%tresh or fried beef burger
decreased TVN to 5.60 and 6.50 mg/100 g, respégtiwdile reached to 6.40
and 7.15 mg/100 g, respectively for roasted retigdradoybean. TBA took the
same trend and revealed 0.50 and 52 mg malonaltkgydefresh and fried beef
burger (control) and decreased to 0.37 and 0.3%8 @nd 0.41 mg/kg, for
autoclaved and roasted rehydrated soybean, regglgctOn the contrary pH
value was 5.42 and 5.65 in fresh and fried beefdrufcontrol) and increased
gradually to 5.55 and 5.85, respectively for awteet rehydrated soybean, while
reached to 5.60 and 5.88, respectively for roastebdydrated soybean.
Concerning WHC it was 4.75 éM0.3 g in fresh beef burger and decreased
gradually to 2.60 and 4.20 é0.3 g sample preparing for autoclaved and roasted
rehydrated soybean, respectively, While plastititreased from 1.65 ci9.3 g
in control to 1.85 and 1.90 é0.3 g for autoclaved and roasted rehydrated
soybean, respectively. Cooking loss percentageshandkage after frying were
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16.11 and 12.98 in fresh beef burger and decregisstuially to 9.62 and 7.76;
9.26 and 6.95 for autoclaved and roasted rehydsaiglean, respectively. These
results are in agreement with EI-Mareyal. (2002) and Modeét al. (2003).

Data in Table (9) indicate that sensory evaluafiooior, aroma, taste,
texture, palatability and total scores) in prepatszbf burger treatments in
laboratory with replacement by soybean treated wiitoclave or roaster (0 to
30%). Results indicated that there were no sigaifidifferences (P>0.05) for all
properties tested except cut between control sampieall treatments at 15%
replacement levels.

Table (9): Sensory evaluation of beef burger with rehydrated soybean flour.

Treatment Color Aroma Taste Texture Palatability Total score
Control | 9.4+0.27* | 9.1+0.20° 9.4+0.67° 9.4+0.52* | 9.3+0.27° 46.6+2.26%
10 | 9.2+0.21* | 8.9+0.16® 9.3+0.45% 9.1+0.35® | 8.8+0.27" 45.3+1.65%
§§ 15 | 8.9+0.28% | 8.6+0.28* 9.2+0.42% | 8.9+0.38® | 8.7+0.32" 44.3+2.48*°
%; ‘—b‘,‘ 20 | 8.7+0.16% | 85+0.23® 9.0+0.46™° | 8.7+0.35° | 8.6+0.25° 435+2.01™
3 3| 25 | 85+021° | 83+0.13* 8.8+0.49°% | 82+0.46% | 8.4+0.31° 42.2+1.32%
30 | 8.3+0.36" | 7.8+0.19% 8.1+0.53' 7.6+0.62 | 8.1+0.35% 39.9+2.14%
10 | 9.3+0.19* | 9.0+0.25* 9.3+0.53% 9.3+0.42% | 8.7+0.35 45.6+2.06*
§8’ 15 | 8.9+0.23% | 8.8+0.23® 8.9+0.73™° | 8.9+0.55% | 8.6+0.41° 44.142.47%°
%; g 20 | 8.6+0.16% | 8.4+0.17* 8.7+0.67° | 8.7+0.42" | 8.5+0.19" 42.9+1.74"
A= 2 85+0.17° | 8.3+0.19" 8.5+0.50° | 8.3+0.46™° | 8.2+0.13" 41.8+1.46™¢
30 | 8.0+0.23° | 7.7+0.27" 8.3+0.70°¢ 7.5+0.78' 7.740.42° 39.2+2.43¢
LSD 0.81 0.60 0.53 0.70 0.44 2.86

a, b, ¢, d, e& f: Thereisno significant difference between any two means,

with the same attribute, have the same letter (P > 0.05).

Anyhow, the treatment of beef burger samples ctnadseparated into
two groups, hence there is no significant diffeemn¢P>0.05) between any two
samples with the same group. The first group iretubeef burger treatments
replacement levels 10, 15 and 20% of soybean ttesith autoclave, while 10
and 15% of soybean treated with roaster.

The second group includes beef burger treatmepisigement with 25
and 30% soybean treated with autoclaved, while23Gand 30% soybean roasted.
In the same time there is significant difference@®5) between the two groups.

So, it could be recommended to apply replacement!lwith 20%
soybean treated with autoclaved from meat usedrépgred sausage and beef
burger.
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Fig. (1): Effect of autoclaving and roasting on the antinutritional
matters of soybean seeds



Table (4): Chemical composition of beef sausage prepared with rehydrated soybean flour.

Replacement Moisture Crudeprotein* | Ether extract* Ash* Carbohydrate*
with Fresh After Fresh | After Fresh | After Fresh | After Fresh After
soybean (%) frying frying frying frying frying
Control (0) | 6050 | 52.63 | 36.66 | 37.67 | 44.09 | 40.48 7.45 8.30 11.81 13.57
c 10 | 59.80 | 51.76 | 35.05 | 36.85 | 43.89 | 38.15 7.51 8.65 13.56 16.36
3 15 | 59.12 | 50.15 | 3415 | 36.75 | 4294 | 37.04 7.52 8.70 15.39 18.19
QO | 20 | 5887 | 49.84 | 3265 | 3547 | 4239 | 36.43 7.54 8.81 17.43 19.30
5 25 | 5771 | 4893 | 31.05 | 3563 | 4215 | 35.56 7.55 8.94 19.26 19.88
< 30 | 5741 | 48.63 | 29.25 | 3427 | 4190 | 34.45 7.60 9.00 21.25 22.28
5 10 | 60.22 | 5206 | 3515 | 36.38 | 43.86 | 39.94 7.50 8.30 13.50 15.40

c 15 | 59.74 | 5225 | 3432 | 3599 | 4265 | 38.35 7.53 8.72 15.50 16.95
2 20 | 5823 | 51.85 | 33.16 | 3515 | 4217 | 37.53 7.60 8.81 17.08 18.52
e 25 | 5778 | 51.21 | 3204 | 3413 | 41.64 | 36.39 7.63 8.82 18.69 20.67
30 | 57.17 | 5048 | 30.25 | 33.89 | 40.61 | 34.31 7.67 9.05 21.47 22.76

* (on dry weight basis)
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Table (5): Physico-chemical of beef sausage prepared with rehydrated soybean flour.

Replacement TVN TBA pH value WHC Plasticity Frying loss
with (mg/100 g) (mg/kg) (cm?0.3g) | (cm’/0.3g) (%)
soybean (%) | Fresh | After | Fresh | After | Fresh | After | Fresh | After | Fresh | After | Fresh | After

frying frying frying frying frying frying

Control (0) | 971 | 992 | 065 | 0.68 | 580 | 585 | 1.55 - 3.15 - 14.49 -
c 10 | 920 | 931 | 060 | 063 | 590 | 596 | 1.45 - 2.90 - 13.56 -
3 15 | 845 | 870 | 058 | 062 | 6.00 | 6.03 | 1.40 - 2.70 - 10.28 -
™| 20 | 768 | 810 | 056 | 058 | 6.02 | 605 | 115 - 2.55 - 6.46 -
= 25 | 720 | 760 | 050 | 055 | 6.04 | 6.07 | 0.85 - 2.20 - 5.46 -
< 30 | 665 | 690 | 045 | 049 | 6.07 | 6.09 | 0.65 - 1.95 - 4.53 -
o 10 | 923 | 960 | 058 | 064 | 6.01 | 6.04 | 1.50 - 2.95 - 14.59 -
c 15 | 830 | 880 | 055 | 058 | 6.03 | 6.05 | 1.40 - 2.68 - 9.63 -
2 20 | 780 | 824 | 050 | 056 | 6.04 | 6.06 | 1.30 - 2.45 - 6.24 -
QC% 25 | 715 | 748 | 046 | 052 | 6.05 | 6.07 | 0.90 - 2.15 - 5.23 -
30 | 694 | 710 | 044 | 049 | 6.08 | 6.09 | 0.55 - 1.80 - 4.49 -

TVN: Total volatile nitrogen

TBA: Thiobarbituric acid

WHC: Water holding capacity
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Table (7): Chemical composition of beef burger prepared with rehydrated soybean flour.

Replacement Moisture Crudeprotein* | Ether extract* Ash* Carbohydrate*
with Fresh After Fresh After Fresh After Fresh After Fresh After
soybean (%) frying frying frying frying frying
Control (0) | 66.79 | 5481 | 5409 | 4876 | 1781 | 21.41 7.31 7.10 20.79 22.73
- 10 | 66,51 | 5403 | 51.67 | 47.32 | 16.77 | 20.615 | 7.36 7.18 24.21 24.89
3 15 | 66.49 | 53.29 | 50.13 | 46.97 | 1566 | 19.86 7.38 7.24 26.83 25.94
Qo | 20 | 6643 | 5316 | 49.76 | 4630 | 1437 | 19.22 741 7.27 28.47 27.23
= 25 | 66.15 | 53.14 | 4834 | 46.42 | 1372 | 18.20 7.42 7.31 30.53 28.08
< 30 | 6566 | 5299 | 47.78 | 43.62 | 1270 | 17.47 7.40 7.34 32.12 31.58
o 10 | 66.73 | 53.91 | 51.06 | 49.20 | 16.47 | 19.08 7.38 7.03 25.11 24.71
c 15 | 66.66 | 53.61 | 49.62 | 48.78 | 1572 | 18.14 7.40 7.15 27.27 25.94
2 20 | 66.26 | 5342 | 4897 | 4741 | 1454 | 1752 7.42 7.18 29.08 27.90
s 25 | 66.16 | 5324 | 47.34 | 46.96 | 13.68 | 16.68 7.40 7.23 31.59 29.14
30 | 6558 | 5320 | 4645 | 45.03 | 1296 | 16.16 7.42 7.29 33.18 31.53

* (on dry weight basis)
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Table (8): Physico-chemical of beefburger prepared with rehydrated soybean flour

Replacement TVN TBA pH value WHC Plasticity Cooking loss
with (mg/100 g) (mg/kg) (cm?/0.3 g) (cm?/0.3 g) (%)
soybean (%) | Fresh | After Fresh | After Fresh | After | Fresh | After Fresh | After Fresh | After

frying frying frying frying frying frying
0 9.75 10.80 0.50 0.52 5.42 5.65 4.75 - 1.65 - 16.11 -
c 10 9.50 10.30 0.48 0.49 5.44 5.69 4.50 - 1.65 - 14.25 -
3 15 9.00 9.80 0.45 0.47 5.48 571 4.10 - 1.70 - 12.93 -
go| 20 8.10 8.20 0.42 0.45 5.50 5.76 3.40 - 1.75 - 12.56 -
5 25 6.90 7.60 0.40 0.43 5.53 5.80 3.10 - 1.80 - 10.19 -
< 30 5.60 6.50 0.37 0.39 5.55 5.85 2.60 - 1.85 - 9.62 -
o 10 9.60 10.40 0.49 0.51 5.46 5.70 7.85 - 1.70 14.83 -
c 15 9.25 10.00 0.45 0.48 5.51 5.75 8.05 - 1.75 13.2 -
2 20 8.15 9.10 0.43 0.46 5.55 5.78 5.40 - 1.80 11.37 -
s 25 7.10 8.00 041 0.43 5.58 5.82 4.70 - 1.85 - 10.88 -
30 6.40 7.15 0.38 0.41 5.60 5.88 4.20 - 1.90 - 9.26 -

TVN: Total volatile nitrogen

TBA: Thiobarbituric acid

WHC: Water holding capacity






