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ABSTRACT

Ground beef patties formulated with wheat germ flour (WGF) 5%, 10%
and 15% (as rehydrated 1:4 with water) was laboratory prepared. Physical,
chemical and microbiological properties of the final products were determined.
The obtained results showed that moisture and crude protein contents of fresh
laboratory-made beef meat patties significantly decreased as the substitution level
with dehydrated wheat germ fouler (DWGF) increased. On the other hand, ash
and total carbohydrates contents markedly augment. Most of essential amino
acids of fresh laboratory-made beef meat patties were gradually increased as the
substitution leve! increased with exception of threonine and lysine. The first
limiting amino acid was valine for control sample; whereas threonine was the
limiting amino acid for beef patties contained DWGF. Physical and .organoleptic
properties of fresh laboratory-made beef meat patties containing DWGF were not
significantly different even at 10% substation level. Microbiological properties of
fresh laboratory-made beef meat patties gradually decreased as the substitution
level of DWGF increase. Thus, the lowest bacterial load was detected in beef
patties contained 15% DWGF

Key words: ground beef patties, wheat germ flour, chemical and physical
" characteristics, Amino acids.

INTRODUCTION

Beef patties were popular and easy handling processed meat that ready
to eat, At the past few decades, several investigations were studied the possibility
to supplement comminuted meat products (CMP) with plant proteins to increase
yield, improve stability, and modify textural properties (Martinez 1979, Lin &
Zayas, 1987, Comer & Wojates, 1988 and Huang, ef o/., 1999). In addition plant
protein is effective not only to decrease the coast of the commodity but also lower
fat and cholesterol content of the final products (Drake, et al,, 1975 and Morin ef
al, 2002). The replacement of beef meat with plant proteins such as texturized
soy bean, defatied wheat germ protein, com protein, sorghum flour or lupine
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protein isolate in the ground meat led to increase the water retention in the final
products (Rocha-Gara & Zayas, 1995, Huang ef af., 1999 and Khalifa, 2005).
However the use of high levels of plant proteins in processed meat products may
cause problems in color, and flavor (Mittal & Usborne, 1985 and Feng et al,
2003),

This work was camried out to evaluate physical, chemical and
microbiological properties of fresh laboratory-made beef meat patties contained
whea_t germ flour at different levels (5%, 10%, and 15%).

MATERIALS AND METHODS

Materials

Fresh wheat germ (FWG) was a gift from Middle and West Delta
Milling Company at Tanta. Fresh beef meat (FBM) and fat (Tallow) were
obtained from the local market of Alexandria City, Egypt. Other chemicals were
obtained from EL-Nasr Company for pharmaceutical Chemicals, Egypt. Folin
Dye Reagent and pyrogallol were purchased from Fluka Chemical (AG-
CH9471). Thiobarbituric acid (TBA) was obtained from Sigma Chemical Co.
(USA).

Methods
Preparation of laboratory-made beef meat patties

Fresh wheat germ (FWG) was subjected to steam in an autoclave for 10
min at 1.1 kg/cm® in order to inhibit all enzymes, especially, lipooxygenases.
Then it was dried using an electric oven at 105°C, milled by a laboratory milling
(Braun multi - Quick system 100 2k 100, Germany) to pass through 45m sieve to
form dehydrated wheat germ flour {(DWGF). The rehydrated wheat germ flour
slurry (RWGFS) was prepared by rehydrating the DWGF with water at a ratio of
1:4 (W/V). The slurty was heated to 65°C on a magnetic hot plate with
continuous stitring to gelatinize starch and increase water binding, and then held
in a glass beaker for 90 min at room temperature to ensure complete hydration of
DWGF (Huang et af, 1999). The lean portion of FBM was trimmed. Both lean
beef meat (90/10) and fat (95/5) were ground separately through a meat mincer
(Braun multi - Quick system 100 2k 100, Germany). The Person Squire
Calculation was used to determine the amounts of lean and fat portions needed to
formulate patties of ground beef with 20% fat content, Ground fresh lean beef and
fat were mixed again in a biender followed by cold water to achieve a uniform
distribution of lean meat in the mixture. Ground beef (20% fat) was divided into
12 batches for three replications of each four treatments {control sample and beef
meat patties contained 5, 10 and 15% DWGS) (Table, 1) and formed into about
113 g pattics using a Hollymatic patty marker (Jet-Flow Super,; Park Forest, IL).
Formned patties were placed between sheets of waxed paper and freezed at -20°C,
packaged in polyethylenc sheets and stored at ~-18°C until further analysis.



Chemical, Physical, Microbiological & Organoleptic

...... 1459

Table (1): Formulation of laboratory-made beef meat patties (20% fat)

containing dehydrated wheat

rm flour

WGF)

Laboratory-made beef meat patties
Ingredient (g) Control | Dehydrated wheat germ fouler
5% 10% 15%
Ground beef meat (830/20) 98 93 88 23
‘Wheat germ flour - 5 10 15
Salt 2 2 2 2
Total 100 100 100 100
Physical analysiy

Water holding capacity (WHC) was measured according to the method of
Huang ef al (1999). Cooking yield was determined according to the method of Feng
et al, (2003). Water and Fat retentions were determined according Huang et al,
(1999) following the equations:
cooked patty weight x % moisture of cooked patty x 100

% Water retention = - -
raw patty weight x % moisture of cooked patty
. 0 .
% Fat retention = cooked wexgh.t x % fat in c?oked patty x 100
Raw weight x % fat in raw patty
Chemical analysis

Fresh beef meat patties were homogenized in food processor prior to samphng
for proximate analysis. Moisture, ether extract, crude protein using micro-kjeldaht
method (NX6.25), ash content as well as acid value, and peroxide value of fresh beefl
meal patties were determined according to the methods described in AOAC (1995).
Amino acids composition was performed using Amino Acid Analyzer Instrarent
(Beakmann, Model 119 CL) at the Central Laboratory, Faculty of Agriculture,
Alexandria University following sample digestion according to the method of Block
et al., (1958). The pH value of samples was measured using the method described by
Bloukas et af (1997). Total volatile basic nitrogen (TVBN), trimethylamine (TMA)
and Thicbarbituric acid (TBA) ofsamplesweredetemnnedaocordmgtothenw&md
described by Pearson’s (1981).

Microbiological Analysis

Total bacterial count, pyschropilic bacterial count and moulds & yeast were
formed according to Difco manual (1984). Total Coliform count was detected on
MacConkey broth media according to the method of Oxoide (1992). The results were
recorded as most probable of coliform according to the index table tabulated in the
manuals of quality control,

Sensory analysis

Sensory evaluation of cooked laboratory-made beef meat patties was carried
out following standard sensory evaluation procedure (Meilgaard ef al., 1999). Twenty
panclists were chosen from post graduate students and staff members from Food
Science and Technology Department, Faculty of Agriculture, University of Tanta.
The Panclists were asked to evaluate color, cereal or meat flavor, Juiciness and overail
acceptability on a 1 to 15 hedonic scale A score of 1 being distike extremely and 15
being like extremely.
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Statistical Analysis :

Physical, chemical analysis of beef patties were performed in triplicate.
The cbtained results were analyzed statistically as a completely randomized block
design using SAS procedures (SAS Instinute, Inc., 1988). Means separation were
performed using Duncan’s Multiple Range Test method (Ott, 1988).

RESULTS AND DISCUSSION

Data of Table (2) show that crude protein (N x 6.25) and ether extract
contents of FBM were significantly (p<0.05) higher than that of fresh wheat germ
flour (DWGF). Contrary to ash and total carbohydrates of FBM were
significantly lower than those of DWGF. In the meantime, no significant
differences were found between pH value of FBM and DWGF. As microbial
aspect it is obvious that FBM involved different microorganisms while DWGF
was free from such microorganisms. This may be related to the heat of
autoclaving and dehydration temperatures which were performed during
preparation of DWGF from the fresh wheat germ. These results are in agreement
with Khalifa (2005). -

Table (2): Proximate analysis (g/100g on dry weight basis), pH value and
microbial properties of fresh beef meat (FBM) and dehydrated
wheat germ flour (DWGF)

) Fresh beef Dehydrated wheat

meat (FBM) germ flour (DWGF)
Approximate analysis

Crude Protein (%) 76.1+1.9*% 31.5+0.30
Ether extract (%) 218+ 1.1* 18.7+1.85
Ash (%) 1.6 +0.5% 10.9+041
Total carbohydrates (%) 0.5£0.1%* 38.9+1.95

pH value 6.4+0.1

Microbial aspects
Total plate count (cfu g™) 5.1x10°
Moulds &Yeast (cfu g™) 3.0x 10°
Psychrophilic Bacteria (cfu g") 7.1 x 10°
Coliform Group (cfu g7) ND

Total carbohyvdrates were calculated by difference
M= SD = means and standard deviation of three replicate
* Significantly different at 5% level ND = Not Detected

Influence of substitution FBM with DWGF at different levels (5, 10 and
15%) on approximate analysis of fresh laboratory-made beef meat patties:
Moisture and protein contents of fresh laboratory-made beef meat patties
were decreased as the substitution levei with DWGF increased (Table, 3). This
may be related to FBM contains higher percentage of moisture and protein
contents than that of DWGF beside of the hydrophilic property of plant proteins
present in the DWGF (Rechardjo er al,, 1994). On the other hand, ash and total
carbohydrates contents of fresh laboratory-made beef patties (control) were




Chemical, Physical, Microbiological & Organoleptic...... 1461

gradually raised as the substitution level with DWGF increased. The increment in
both ash and total carbohydrates contents of substituted laboratory-made beef
meat patties may be related to the property of DWGF where, it contains more
carbohydrates and ash rather than that of FBM. Such these results were reported
in the literature (Frances et afl., 1978; Ketton & Melton, 1978; Nofal, 1981; El-
Akary, 1986; El-Wakeil et al, 1994 and Khalifa, 2005).

Table (3): Proximate analysis (g/100g on dry weight basis) of fresh
laboratory-made beef meat patties as affected by substitution
FBM with DWGF at different levels (5, 10 and 15%)

Crude Ether
Protein Extract

Ash

Contral 755+24% | 749+36% | 205+16° | 27+£02° | 192079 |
S%DWGF | 75.1 117 | 741+ 141%| 197+38% | 29+16° 33+1.7° |
0% DWGE | 722+117% (706 £ 14.1°} 188+38% | 33217° | 73+1.8° |
1svepwer | 70.0£117° [682+14.1° 18338 1 47+20" | 88+17°

*Total carbohydrate were calculated by difference

M:SD= Mean and standard deviation of three replicates

In a column, means having the same common superscript letter are not significantly
different at 5% level.

Most of essential amino acids of fresh laboratory-made beef meat patties
were gradually increased as the substitution level increased with exception of
threonine and lysine (Table, 4). Thus, the raise the substitution level in the
laboratory-made beef meat patties, the higher the essential amino acid content
except both threonine and lysine. This may related to the lack of both amino acids
in DWGF, as plant protein, comparing with beef meat,

The first limiting amino acid in fresh laboratory-made beef meat patties
was valine (chemical score 0.60) for control (Table, 5). While threonine is the
limiting amine acid for fresh laboratory-made beef meat patties contained DWGF
at different levels (5, 10 and 15%).

Total volatile nitrogen (TVN), trimethylamine (TMA) of fresh laboratory-
made beef meat patties significantly (p<0.05) diminished by rising the
substitution level with DWGF. In contrast, pH value increased as the substitution
level with DWGF augmented (Table, 6). The increment of pH value may be
related to the specificity of plant protein and its atkaline ash (Susan et al,, 1992,
Karen et al., 1997, Huang ef al, 1999). While the decrement in TVN and TMA
could be related to low amounts of volatile nitrogen of plant protzins (El-Akary,
1986 and Khalifa, 2003).

Acid value (AV), peroxide value (PV) and thicbarbituric acid value (TBA)
of lipid extracted from fresh laboratory-made beef meat patties were not
significantly (p<0.05) different at 5% DWGF substitution level than that of
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control one. However, these values were significantly decline at substitution level
10% and 15% with DWGF. These results are in agreement with Liu er al. (1991)
and Khalifa (2005).

_ Table (4): Amino acid composition {2 AA/100g protein) of fresh Iaborato

ehydted wheat germ flour G
5% 10% 15%

Control

| Essential
Leucine 5.91 6.10 6.16 6.74
Valine 3.26 4.24 4.57 5.67
Threonine 3.75 2.81 2.34 2.01
Methionine 4,40 4,71 4,82 4 88
Phenylalanine 5.11 5.55 5.57 5.20
Lysine 5.16 461 4,53 4.16

| Non-Essential
Aspartic 7.03 7.06 823
Serine 3.51 3.66 3.54
Glutamic 10.39 12.14 13.44
Proline 12.15 8.60 7.33
Glycine 4.42 4.47 493
Alanine 3.90 5.00 5.98
Cysteine 0.50 0.30 0.20
Isoleucine 381 431 4,51
Tyrosine 4.68 3.53 3.93
Histidine 5.09 4.02 3.88
Arginine 421 7.81 8.83

87.28 88.92 92.84

- made beef meat patties as affected by substitution FBM with DWGF at
different levels (5, 10 and 15%)
Essential amino acid was classified according to Sanders and Amery (2003)

Table (5): Chemical score and limiting amino acid of fresh laboratory -made
beef meat patties substituted FBM with DWGF at different levels
(5%, 10% and 15%)

Essential Control

amino acid 5% | 10% 15 %
Leucine 0.89 090 | 0.1 0.97
Valine 0.60 0.76 0.82 1.00

Threouine 0.98 0.72 0.60 0.51
Methionine 1.85 1.95 1.78 1.98
Phenylalanine 1.16 1.24 1.25 1.14
Lysine 1.06 . 0.92 0.82
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Table (6): Influence of substitution FBM with DWGF at different levels (5,
10 and 14%) on some chemical properties of fresh laboratory-
made beef meat atties

——— .

‘ ** AVO TnAx
| sumpies | pit Valu

i 5% DWGF 625:13 414154
ll]"/oDWGF 647+14 351&52

Mz8D) = means and standard dewauon of three replicates AV ¢= Acid Value
TVN* = Total volatile nitrogen TMA** = Trimethylamine
PV+= Peroxide value TBA}= Thicbabuturiv value

In a column, means having the same superscript letters are not significantly
different at 5% level

Influence of substitution FBM with DWGF at different levels (5, 10 and
15%} on physical characteristics of fresh laboratory-made beef meat patties

Water-holding  capacity (WHC) of laboratory-made beef meat patties
significantly (p<0.05) decreased due to the presence of DWGF in the formula of
patties. Since, the higher the DWGF content in beef meat patties, the lower the
WHC. On the other hand, cocking yield, water and fat retentions of fresh
laboratory beef meat pattiecs were significantly (p<(.05) increased as the
substitution level of DWGF raise (Table, 7).

Table (7): Influence of substitution FBM with DWGF at different levels (5,
10 and 15%) on some physical properties of fresh laboratory-
made beef meat patties.

Water " Fat oon o
Samples Retention Retention Yield (%g)
(%) (%)

Control 61.6+073° 58.1x53° 453£3.7° 749+061%

5% DWGF | 69.0x161° | 61851 | 487%37° | 77.6£05.4°
10% DWGF | 726 162" | 63.0£53° | 473235™ | 77.7£17.2°
15% DWGF | 735+16.6° | 65.1£53° [ 46.7+37° | 794%175"

M8 = means and standard deviation of three
In a column, means having the same superscript letters arc not significantly
different at 5% level

The decrement in WHC of laboratory-made beef meat pattics may be
attributed to the protein denaturation and/or aggregation, which markedly affect
on its chemical bonds especially the functional groups responsible for water
binding properties (El-Akary, 1986). Where, the increment in cocking yield.
water and fat retention could be atiributed to the capability of plant protein to
bind higher moisture and fat content rather than beef protein. In this respect,
Rocha-Garza and Zayas (1995) indicated that the wheat germ protein flour acts as
a binder for moisture and fat in finely ground meat. These results are in
agreement with those reported by Huang et al., (1999) and Su et al., (2000).
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Influence of substitution FBM with DWGF at different levels (5, 10 and
15%;) on sensory evaluation of fresh laboratory-made beef meat pattiey

Sensory evaluation of fresh laboratory-made frankfurter was markedly
influenced by the presence of DWGF. Whereas color, firmness; and meat flavor
panelist’s scores of beef meat patties were significantly (p< 0.05) diminish by increase
the substitution level of DWGF (Table, 8). On the other side, juiciness and cereal
flavor of the final product was significantly (p < 0.05) progress as the substitution
level of DWGF raised, The decrease in color score of prepared beef meat patties
contained DWGF could be related to dilute the meat pigments and the ability of
particle of plant protein to adsorb meat juice (Judge ef al 1974). The improvement in
firmness could be related to augment tissue destruction by higher pumping level and
the high level of water in this treatment (Siegel ef ai., 1979). These results perfectly
agree with the literature (Bloukas et /., 1997 and Lin & Mei, 2000; Morin ef a/.,
2002, and Khalifa, 2005).

Influence of substitution FBM with DWGF at different levels (5, 10 and 15%) on
microbiological properties of fresh laboratory-made beef meat patties

Total bacterial count of fresh laboratory-made beef meat patties gradually
decreased as the substitution ievel of DWGF in beef meat patties increase (Table, 9).
The same rend was also observed for coliform, psychrophilic bacteria and molds &
Yeast counts. Therefore, the lowest microbial count was detected in beef meat patties
contained 15% DWGF. Such results were obtained by Khiifa (2005).

Table (8): Influence of substitution FBM with DWGF at different levels (5, 10
and 15%) on some sensory evaluation of fresh laboratory-made beef

Firmness Juiciness Meat flavor |

122+15" 142+0.6" 118+27° 12077 145+£05°

| 5% DWGF | 124+17" 139+ 06" 12.1£0.7° at 13705
10% DWGF | 13317 123£08% | 13.1z07" ¢ ¥
15% DWGF 14.+09" 93+10° 140+£06"

M £8D = mean + standard deviation
In a column, means having the same superscript letters are not significantly different
at 5% level

Table (9): Influence of substitution FBM with DWGF at different levels (5,
10 and 15%) on mlcrob:ologlcal aspects of fresh laboratory-made
beef meat ames (cfu g™

Coliform Psychrophlllc
Total Count Bacteria Bacteria
Control 1.8 x 10° 1.4 x 10° 9.5 x 10°

5% DWGF 1.5 x 10° 4.5 x 107 8.3 x 107
16% DWGF 1.4 x 10° 43 x 10°
15% DWGF 1.1 x 10°
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In conclusion, wheat germ is the by-product of wheat milling and contains
valuable components including high quality proteins, minerais, essential fatty acids,
sterols and vitamins which prevent from coronary heart discases. The addition of
wheat germ flour to beef patties reduces the cholesterol content and improves physical
properties, microbial aspects and sensory quality of the final product. Wheat germ
flour can be added up to 5% (W/W) for the production of beef patties.
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