








Joumal of Agriculture, Forestry and the Social Sciences (JOAFSS), Vol 9. No. | 2011

QUALITY EVALUATION OF BEEF PATTIES EXTENDED WITH COWPEA (Vigna
unguiculaty (L) Walp) FLOUR '

BY «
“Apata’, £.8.; 'Akinjute, O.F; *Apata, 0.C. and "iﬁiu,xbmm), AO,
"Meal Science Laboratory: Departy nwl 0{ Anpmal Production, Ul ihist Onaba Univc@ily.
. Yewa Campus, P.M 30012, Avetoro, Ogun State, Jlgu.ax,
‘Department of Home and | _--,Utd N magement. Olabist ( mlmuin University,
Yewa Campus, P.MI 0012, Ayetoro. Ogun State, Nigeria,

3 .
“Department of Agriculture and Industiial Te 1 mlu
Babeock University, hishan-Remo. Ogun State, Nigeria.

*E-mail for correspondence: ebunoluspata2008(@yahoo.com

ABSTRACT

Uhe objective of this study was o evaluate llm ;‘)h_\"siu>c:l'1cu‘1iczz] and sensory characteristics of beel patties L\Ymdui

with conwpea Tlour (CFY. Lean beet (Thg) was used for this study. The surface Tats and copnective fssues we
trimied off the ment which was ground and used to prepare [iling. Cowpea [Towr vwas mu(n‘porm 4 mto (hc
dough o form the treatments vize Treatment O = (Control) melusion. Treatment | = 10% CF inclusion.

Treatment 2 = 20% CFanclusion, Tre: lm»»‘m I‘ = 30% CF IH(,‘,JU:QH\H. Treatment 4 = 0% CI uwhmml'x and Treatment
0% CF inclusion. 30g of beel illing was incorporated mto each dough which was cut and [olded in hall (o scal
()H the beel fithng completelv within the dough. The patties was brushed with fresh cpp albumen and baked in
clean puns gressed with margarine i the oven at 18 ) C between 25 and 30mins. Physicochemical and sensory
aliibutes of the beof P u(tiux- were determined. The resulls showed that water holding vup;;cil\‘ and thermal
shortening mercased (p<0.05) as the CF nclusion level mercased while cooking loss reduced (p<0.03) at 30%, CF

mchision and wiereased (p<t ) 51 between 40 and 0% Cooking vield was higher (p<0.037 a1 30% ( I mclusion and
decreased between 40 and 50%. The chemical attributes of beel patties extended with CF as well « mlum' Tavour.
texture and overall acceptability scores were higher (p<0.057 at 30% melusion fevel Tts ~»'u<mcvtt Utheretore, that

beel patties coud be extended with CF up to 30% for optinium physicocheniical altributes and consumers
acceptability
Keywords: Quality, Beel patties, BEvaluation, Cowpea flour, Extension.

SN”E{'§§{)ﬁ§lﬁ'i_55f’§’§{}ﬁi
olays an important rofe 1in hum 1 ’
vitaming that sustan life. It has also been processe
paits of the world (Gunter and Hautzinger, 2007). N
taste and flavour as well as the need to produce food containing meat with longer shelf-life
ama ef «of 20033 This fact

pplies hugh protein, minerals and

Meat

to various meat products in many
wever, ‘}wm 15 the desire for varation i

order to make meat protein available for consumers (I
necessitated the use of meat extenders and binders i ground meat which improve nutritional
values and reduces formulation costs (Naveena, 20000 Alakali e/ af; 2010). Among non-meat
additives that had hce*w used as meat binders and extenders to improve the sensory qualities of
extended meat products mnclude soy and sunflower g yoteins, wheat and maize derivatives anc
flours from cottonseed and oats (Rao e al, 1997); sovflour m b Lf alo meat buggers (Modi er ol

20033, common bean flour n beef sausages (D7 e ef af, 2002) as well as «mmmwhus I
emulsion type products (Bejesano and Corke, 1998).

Cowp@a flour is a convenient food ingredient with the potentials to tmprove the quality of
meat product into which 1t 15 included thus promote 1ts mdustrial utthzation (P ix!lf‘,’ﬁ,\/\/l\’»dH\U] et
al; 1996). But, cowpea flour has not been fully utthized mn both develo ;vu and developing

untires for mcreasing protemn consumption in such food as baked, extruded, commumuted meat

products and weaning foods (Elin er af; 20043 The purpose of extending umm(‘ beef 13 10

ensive materials wh;wh do vot alter nutnitional propert

formulate meat products with less ¢
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eating quality or binding indexes of the completed product (Marcus, 1994,
McWatters and Heaton, 1999). In industrial meat processing of burger patties, the most
commonly used extender is soy concentrate in medium to coarse granular shape as textured .
vegetable proten (TVP) (Gunter and Hautzinger, 2007). In Africa and other developing
countries such concentrate is not readily available hence the need to explore close substitute such
as cowpea (Serdaroglu, 2006). The objective of this study therefore, was to evaluate the
physicochemical and sensory Lhavlac,tenstlus of beef patties extended with cowpea flour.

MATERIALS AND METHODS
This study was carried out in the Meat Science Laboratory of the Department of Animal
Production, Olabist Onabanjo University, Yewa Campus, Ayetoro, Ogun State, Nigena.

Preparation of Cowpea flour
Cowpea flour was prepared from white cowpea variety (vigna unguiculata (L.) Walp)
4 5kg of cowpea was purchased from Ayetoro local market and soaked 1n 9 litres of clean water
“for 12hours at room temperature (25"C). 6 litres of hot water (90-95"C) was poured to the
cowpea cooled to 35"C and decorticated. The decorticated cowpea was ground and mixed with
All Purpose Flour (APF) (Golden Penny Flour) at varying levels as an extender in beef patties i

this study.

Beaf patties Preparation

Butcher Filling: Lean beef (1kg) was purchased from a butcher shop at Ayetoro abattoir
Surface fats and connective tissues were trimmed off and was ground using electric blender
(plate Smm) Model 242, Nakai, Japan. The ground meat was mixed thoroughly with diced
potatoes, onton and thyme, curry powder, vegetable oil, salt and water in a heavy skillet over
55°C heat. The mixture was stired vigorously for 10minutes until it turned brown. It was
allowed to cool for 10mmutes (Turhan ef al., 2007) as shown on Table 1

Table L: Ingredient composition of beef fitling for beef patties extended with cowpea flour

Ingredients Weight
Ground beef {g) 1000.00
Potatoes (diced) (g) 250.00
Onion {diced) () 200.00
Curry powder (g) 1.50
Thyme (diced) (g) 1.00
‘Salt (g) 0.50
Vegetable ol (ml) 10.00
Water (ml) 15.00

Modified version of formulations for controls and treatments with Okara powder (Turhan e/ o/ . 2007).
Dough/Pastry: All Purpose Flour (APF), with baking powder, salt, sugar, margarine, nutmeg,

and water were mixed manually until a cmmb}/ form was obtained (Table 1). The dough was
rolled on wooden flour board to “/gem thickness (Turhan e a/; 2007) as shown on Table 2.
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Table 2: Pastry composition for beef patties extended with cowpea flour
Treatments

T1 12 13 T4 T5 16
Ingredients 0% 10% 20% 30% - 40% 50%
Flour (APF) (g) 300APF 270 APF 240 APF 210 APF 180 APF 150 APF
Cowpea Flour (g) - 30CF 60CF 90CF [20CF 150CF
Salt (g) 13 13 13 13 13 13
Sugar (g) 2.5 2.5 2.5 2.5 2.5 2.5
Nutmeg (g 1.0 1.0 1.0 1.0 1.0 1.0
Margarine (g) 75.0 75.0 75.0 75.0 75.0 75.0
Water {ml) 100 100 10.0 100 10.0 10.0
Baking powder (g) 12.5 12.5 125 . 125 12.5 125
Modified version of formulations for control and treatments with Okara powder (Turhan et al |

2007).
APE = All Purpose Flour, CF = Cowpear Flour

Four bundred and eighty (480g) of dough was prepared and was divided into 6 parts.
Bach part represented a treatment as follows: Treatment 0 = (Control) 0% CF inclusion,
Jdreatment 1 = 10% CF inclusion, Treatment 2 = 20% CF inclusion, Treatment 3 = 30% (CF

inclusion, Treatment 4 = 40% CF inclusion and Treatment 5 = 50% CF inclusion respectively.

Baking of Beef Patties

The oven used was preheated to 180"C prior to baking, Baking pans were greased with
margarine before raw patties were put in them and were placed in oven and cooked between 25
and 30minutes when the patties showed golden colour

MEASUREMENT OF BEEF PATTIES PARAMETERS

Cooking loss and Thermal shortening

Cooking loss and thermal shortening of beef Patties were determined using the methods
described by Dzudie ef of (2002). ‘

Cooking yield and Water Holding Capacity (WHCQO)

The patties cocking yield was determined following the procedures of Dzudie er al; (2002).
While Water Holding Capacity (WHC) of patties was determuned according to the methods of
Honikel, (1998).

Chemical Composition and pH of Patties

Chemical composition of beef patties prepared in this study was determined according to AOAC
(2000) procedures while the pH of the patties using a digital pH meter (Model H18424,
Microcomputer Havana Instrument, Romania) equipped with a pH electrode. (Marchiori and
Defelicio 2003).

Sensory Evaluation of Patties

The sensory evaluation of patties was carried out by using a 10-memebr semi-frained taste
Y : g
panel. The beef patties were evaluated for colour, flavour, tenderness, juiciness, texture and
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overall acceptability on a 9-peint hedonic scale on which 1 corresponds to extremely dislike and
9 to extremely like (AMSA 1995).

Experimental Design and Statistical Analysis

A completely randomized design was used for this study and replicated three times. Data
collected from the study were subjected to analysis of variance (ANO\/ A) using (SAS 2002).
The s'm‘ziﬂcani differences among the means were separated with Duncan’s Multiple Range Test
(DMRT) of the same software

RESULTS AND DISCUSSION

Tab}- I shows the modified version of formulation of Okara powder (Turhan er al,
2007) used for beef filling of patties m this study, while Table 2 shows pastry formulation
}"Ieatm@m O (Control) had 300g All Purpose Flour (APF) and represented 0% inclusion of

Cowpea Flour (CF). Treatment 1 had 270g APF and 30g CF and represented 10% CF inclusion.
Treatment 2 had 240g APF and 60g CF that represented 20% CF inclusion; treatment 3 had
210g APF and 90g CF as 30% CF inclusion; Treatment 4 had 180g APF and 120g CF
repreqeﬂﬁnw 40% CF inclusion, while treatment 5 had 150g A PF and 150g CF and represented
0% CT inclusion respectively. Other compoenents of the pastry had the same quantity across all
ﬂne treatments. Table 3 shows the physical properties of beef patties extended with CT‘ ‘Water
Holding Capacity (WHC) of beef patties increased with increasing levels of cowpea flour,
probably because CF had ability to keep the moisture content in the patties mah‘i:v; intact. The

highest (p<0.05) WHC was observed m treatment 5 with the mean value of 50.52%. while
treatment 1 had the lowest (p<<0.05) mean WHC of 20.50%. These results were in agreement
with the reports of Kassama ef af (2003) and Turhan e/ o/ (2007) who reported that addition of
soy and okara powder tmproved the WHC of meat patties. There were significant (p<0.05)
differences tn cooking loss of beef patties across the treatments m this study. Treatment 3 had
the lowest {(p<0.05) cooking loss of 6.87% wh ile treatment 0 {control) had the highest (p<0.05)
with [0.02%. 1t was observed that cookmg loss decreased up to 30% CF inclusion i the patties
and increase to 7.91% at 40% and 882% at 50% inclusion. This could be attributed to
-ehydration effect of cowpea protein during patties formulation (Turhan ef af., 2007). There
were significant (p<0.05) differences i cooking yield of beef patties in this study, which 1s the
percentage weight of the product. Treatment 3 had the highest (p=0.05) cooking yield of 93.13%
while treatiment 0 (control) had the least (p<0.05) (89.98%). It was observed that cooking yield

of beef patties in this study decreased at Jevels higher than 30% CF inclusion, an tndication that
further inclusion of CF beyond this level resulted in decreasing cooking yield. This could be due
to loss in weight of the piorluct during cooking. This result was contrary to the findings of
(MeWatters and Heaton, 1999) who reported miterrupted mereased yield of beef patties extended
with 5% cowpea flour. Thermal shortenings of beel patties in this study were significantly
(p=<0.05) d 1ﬁmem among the treatments. It wcreased steady from 10% CF inclusion to WOO/
compared with treatment 0 (Control). Treatment 5 had highest (p<0.05) value of 8.13% whi
treatment 0 had ihe Jowest (p<<0.05) value of 7.06%. These results could be due to shnnkage ‘in
the product during cooking (Dzudie ef af, 2002). Chemical analysis of beef patties extended
with CF (Table 4) showed that moisture content of f‘f‘ patties had no significant (7>0.05)
treatments. Flowever, treatment O had numerically lowest moigture
5 had the highest. These results could be due to rehydrating e’i:f‘em;s of

H

differences among the
content, while treatment |
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CF protein on the patties as most of the moisture contents of patties might have been contributed
by the CF included in the patties (Serdaroglu, 2006). This result agreed with the findings of
Modi e al (2003) who reported that legume proteins utilized in meat additives have the ability
to bind moisture in ground meat formulations. There were significant (p<0.05) differences in the
crude protein (CP) of beef patties extended with’CF in this study. Crude protein of cooked beef
patties mereased (p<0.05) as the CF inclusion increased but treatments 3 and 4 had the same
(p>0.05) CP though the CF inclusion mcreased. These could be due to contribution of protein
from CF to the patties as it increased since it was reported to be rich in protein between 25 —
28 5% depending on the cultivar (Prinyawiwatkul ef ¢/., 1997). Increase i protein levels of beef
patties in this study after cooking could be attributed to changes in the product weight and
length—cooking loss and thermal shortening (Dzudie er al,, 2002). The results obtained in this
study was at variance with those reported by Turhan er al (2007) who opined that cooked beef
patties extended with okara decreased as the level of okara increase probably okara and CF defer
in chemical composition. Fat contents of beef patties were not significantly (p>0.05) different
from each treatment but increased numerically as the level of CF inclusion m the patties
increased. These results were similar to those reported by Turhan er af (2007). There was no
significant (p>0.05) difference observed m crude fibre of beef patties in this study however, the
values differed numerically with treatment 0 (Control) having the lowest value of 3.45% while
treatment 5 had the highest value (3.96%). These results could be due to addition of more fibre
into the product because of increase in levels of CF which was reported to be more fibrous in
nature them meat (Phillips ez al., 1998). Ash content of beef patties in this study increased
numerically by addition of more levels of CF across the treatments but no significant (p>0.05)
differences were observed. This could be due to high ash content of CF (1 — 2%) CF that was
added to the patties as similar results were obtained by Dzudie er al. (2002) who reported that
addition of 2.5% common bean flour (CBF) in beef sausage formulation had no significant
effect on ash content of the product. Cooking slightly increased the pH in the patties formations
in this study, but there was no significant (p>0.05) difference observed between the treatments
“as the Jevel of CF mcreased. Treatment 5 had the highest pH of 6.62, while treatment 0 had the
lowest value (6.29). These results were similar to those reported by Turhan er af (2007) and
Serdaroglu (2006). They noted that although the pH values increased, but there were no
significant difference (p>0.05) between the treatments as rice, okara and oat flours were
increased in ground beef patties. The results showed that Nitrogen Free Extract (NFE) contents
of the patties were significant (p<0.05) with treatment 0 having the highest value of 7-20%,
while treatment S had the lowest (p<0.05) with 1.07%. The NFE decreased as CF nclusion level
in beef patties mcreased. This could be due to increase in protemn fat and ash contents of the
product. This result was similar to those reported by Alakali et af. (2010) and Turhan e a/
(2007) for beef patties formulated with bambara groundnut seed flour and low-fat beef patties
formulated with different levels of wet okara respectively. Table 5 shows the taste panel scores
for sensory attributes of beef patties extended with CF. The panel scores for colour of beef
patties in this study revealed that colour score increased (p<0.05) as the level of CF wuclusion in
the patties increased. Treatment O had the lowest (p<0.05) colour score of 2.30 and ncreased to
4.90 in treatment 3, 5.50 in treatment 4 and 5.75 in treatment 5 which were statistically the same
(p>0.05). These results could be due to the dilution of the pastry with more CF. Similar findings
were reported on colour by Naveena et al, (2006) for chicken patties formulated with finger
millet flour, Serdaroglu (2006) for beef patties extended with oat flour and Turhan er a/ (2007)
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for beef patties extended with wet okara. The flavour score for beef patties with CF 1n this study
showed that it increased as CF inclusion level increased up to 30% with 6.35 score and
decreased to 4.30 at 40% and 3.25 at 50% CF inclusion levels respectively. The panelists results
for tenderness, juiciness and texture showed that the scores for the three parameters increased as
the level of CF iclusion in the beef patties increased. The scores for tenderness in this study
could be attributed to the increased in the quantity of CF as similar results were obtained by
Prinyawiwatkul er al (1997) in chicken nuggets containing fermented cowpea and peanut flours.
There was increase 1n juiciness as the level of CF increased as a result of increase in moisture
that accompanied higher levels of CF wclusion. This result was similar to that obtained by Hung
and Carpenter (1997), Gujral er al, (2000) and Serdaroglu (2006) who reported that addition of
; 4% oat flour to patties and Frankfurters formulations significantly incr eased the juiciness scores
of the products. The beef patties texture score followed the same pattem with those of
tenderness and juiciness, however, the texture score was highest (p<0.05) at 30, 50% CF
inclusion in the patties which could be attributed to the fine nature of CF that might have
improved the texiural configuration of the patties as CF level increased. The overall
acceptability score results showed that the panelists” acceptability of beef patties increased up to

30% CF inclusion and decreased from 40% to 50% CF inclusion. Turhan et al (2007) reported
similar trend in acceptability score of beef patties extended with okara. The highest (p<0.05)
overall acceptability score obtained in treatment 3 could be due to many factors including high
colour, flavour fine texture and moderate. tendemess and juiciness scores. Gujral er af (2002)
noted that overall acceptability scores of baked patties increased with an increase 1n texture of
the patties extended with soy protein. '
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Table 3: Physical Properties of beef patties extended with cowpea flour
Treatments

TO Tl T2 T3 T4 Ts SEM
Variables 0% 10%  20%  30%  40% 50%
Water Holding Capacity % 20500 27.50° 30.00" 37.50° 4250" 5025" 4.08
Cooking Loss (%) 10,02 7.72°  725° 687" 791" 882" 189
Cooking yield (%) 89.98" 92.28" 9275 93.13" 92.09" 91.18" 165
Thermal shortening (%) 7.06° 731" 736" 745" 750" 815" 124
abedef Means (mfbe same row with different superscripts are statistically significant (P<0.05).

Table 4: Chemical Composition and pH of beef patties extended with cowpea flour
Treatments X

T0 T1 T2 T3 T4 Ts SEM
Variables 0% 10%  20%  30%  40%  50%
Morsture (%) 56.75 5670 56.60 56.40 5635 5620 097
Crude Protein (%) 22.02° 24.06% 25.13° 26.20" 2630" 2735" 020
Crude Fat (%) 1149 11.96 12.03 1210 1221 1225 026
Ash (%) 254 267 273 279 304 313 014
Crude Fibre (%) 345 356 366 374 389 396 035
NFE (%) 720" 461" 351° 251Y 2100 1.07° 069,
pH 629 633 639 642 657 662 016

abede Means on the same row with different superscripts are statistically significant (P<0.05).

Table 5: Sensory characteristics of beef patties wﬂmrﬁwé with cowpea flour

Treatments

TO 71 T2 T3 T4 TS5 SEM
Variahles 0% 10%  20% 30% 40% 50% '
. Colour 230° 335" 4.05° 490" 550" 575 021
Flavour 225° 430° 530" 635 430° 325" 025
Tenderness 2159 320° 335 3.60° 620" 730" 020
Jujciness 2.35% 3.45% 465° 4.70° 625" 740" 034
Texture 2_25“ 345° 4507 555" 570 S577° 041
Overall Acceptability 3.10% 425° 545" 675" 4.40° 420° 017

abode: Means on the same row with different superscripts are statistically significant (P<0.05)

CONCLUSION

Beef patties extended with CF up to 30% resulted in improved physical, chemical and sensory
characteristics of the meat product. Owing to low pmtein intake of people w developing
ies extended with CF should be

countries, Nigeria inclusive, consumption of beef patt
encouraged as the results from this study revealed that CF as a cheap source of protemn increased

the protein content of beef patties.
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