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Abstract: The colouring agents, as food additive, is believed to be necessary for producers. Because of the
toxic effects of nitrite, to replace the use of nitrite mostly natural additives. Tomato industries yield a high
amount of by-products mainly tomato peel and seeds. Since tomato peel is rich in lycopene, it can be added
directly in 0%, 3% and 6% (w/w) in meat mixture used in beef sausage manufacture. This study is designed to
investigate the chemical properties of nitrosomyoglobinand oxidation level, sensorial properties and
microbiological analyses of beef sausage which have been produced by both reducing the nitrite level and
adding tomato peel powder. All samples have been stored at -18°C for 3months. As the level of nitrite was
reduced, the oxidation level of the beef sausage was increased significantly. Addition of tomato peel decreased
the level of oxidation when compared to the samples which did not contain tomato peel. According to this result
it can be stated that tomato peel retards the oxidation reaction. Nitrosomyoglobin (NOMb) content of the
samples was decreased along with the decreased level of nitrite. Hardness values of treated samples were
significantly (p<0.05) higher than those of control samples. According to sensorial evaluations, tomato peel
improved the consumer acceptability as well. Addition of tomato peel increased the colour scores and beef
sausage were found to be more aceptable by the panellists.

Key words: Processed meat  Colouring agents  Egypt  Oxidation level  Safety  Sensorial properties

INTRODUCTION found in nature and it gives to tomatoes, watermelon, red

The primary quality parameters of meat and meat [4].
products for consumers are colour, appearance and Tomato (Lycopersicon esculentum L) is grown
texture [1]. The colour of meat product is one of the throughout the world for its fruit. Its high nutritive value
important attributes for product preference. Meat and and multiple uses in culinary preparations have made it a
meat products tend to change in colour by storage. most important vegetable. It is an integral part of the
Nitrites  are  used  to  control  food  poisoning  bacteria. human diet worldwide. Although they are frequently
It Gives characteristic flavor and keep the natural colour consumed fresh, over 80% of tomatoes are consumed as
of meat and meat products. It gives the characteristic processed products such as tomato juice, paste, pure,
colour of meat products by the conversion of myoglobin ketchup and sauce [5]. Tomato and tomato products are
to nitrosomyloglobin. Also nitrites have an antioxidant the main source of  lycopene  and  other  carotenoids
activity [2]. Although nitrite has very important functions such as -carotene, phytoene, phytofluene and lutein.
in processed meat product meat products, it showed toxic Many studies have shown that the increased
effect [3]. To replace the use of nitrite mostly natural consumption of tomatoes decrease the risk of occurrence
additives are preferred due to consumer preferences [3]. of cardiovascular diseases and prostate, lung and
Natural additives are believed to be healthy and are of digestive  system  cancers [3].   The   protective  effect of
good quality. Lycopene is the most studied natural tomatoes  is  related  to   the   lycopene  content.
additive recently. Lycopene is one of the carotenoids Although lycopene  has  no provitamin A activity,  it has

grapefruit and red pepper, their characteristic red colour
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an antioxidant activity and it quenches the singlet oxygen. Fresh beef meat (55%)
The quenching effect is found to be double than that of Beef back fat (25%)

-carotene and 10 times more than -tocopherol [6]. Potato starch (4%)
Lycopene is an acyclic open chain unsaturated carotenoid Cold water (2°C)(10%)
having 13 double bonds and 11 of them  are  conjugated. Skimmed milk powder (2%)
It is believed that the colour and antioxidant activity of Salt, Nacl (2%)
lycopene are results of its unique structure [7]. Sodium nitrite (0.15%)

The tomato industries generate large amounts of *commercial spices mixture (2%)
byproducts that remain unutilized, they not only add to
the disposal problem but also aggravate environmental Spices mix consists of sennal, coriander,cubeb,black
pollution. Seeds and peel residues contain high pepper,cloves,laurel and cardamom with a percentage of
biologically active compounds. The importance of natural 59.76, 27.09, 3.19, 3.19, 3.19, 1.99 and 1.59% respectively.
food compounds is increasing due to more extensive use Freshly obtained meat was cut into small chopped,
of such compounds in food, cosmetics and mixed with beef back fat and then was minced using an
pharmaceuticals, following  the  EU  directives  in favour electrical grinder (Moulinex, Model HV6-France) to pass
of  natural  rather  than  synthetic  compounds  [8]. through 3 mm plate. Sodium chloride, potato starch,
Adding tomato, tomato products or lycopene to meat Skimmed milk powder and commercial spices mixture were
could lead to products with health benefits. mixed with the previously calculated amount of water, to

Few studies have been reported regarding the use of produce a homogenized mixture. Then, this mixture was
tomato products or lycopene in meat products [9], quality added to the required amount of minced meat for
characteristics of low-fat cooked sausages [10], colour producing a stock-blend for all samples. After that the
and odour of beef patties [11]. stock-blend was divided into nine groups, for formulating

The aim of this study was to determine the effects of different samples which contain 3 nitrite levels (150, 100,
dry tomato peel and sodium nitrite levels on the quality 50 mg/kg of mixture) and 3 tomato peel (TP) powder levels
characteristics of fresh beef sausages. The effect of (0, 3, 6 g/100 g of mixture). The amounts in the samples are
storage at-18°C for3 months was also investigated. as follows: 150 mg/kg nitrite only, 100 mg/kg nitrite only,

MATERIALS AND METHODS p, 100 mg/kg nitrite and 3 g/100 g mixture of TP, 50 mg/kg

The Study Was Done from 2010 to 2011 in the of TP, 100 mg/kg nitrite and 6 g/100 g of TP and50 mg/kg
Department of Food Science and Technology, Faculty of nitrite and 6 g/100 g of TP. The mixture were emulsified
Home Economic, Al-azhar University, Tanta using a laboratory emulsifier (Kenmix Electronic, model
Materials: Tomato processing wastes were obtained from FP800, Kenwood Ltd., Britain) for 7-10 min and the
EL-Nasr Company for Food Processing (Kaha), Kalubia resulting mixture was stuffed tightly into hydrocellulose
Governorate, Egypt during July (2010). The wastes were casings 1.5 cm in diameter (Viskase Corporation, Chicago,
washed with tap water, separated (by water) into seeds USA) using a manual sausages filling machine. Finally,
and skin and washed again by distilled water. Tomato skin sausages were placed in fibrous plates, packaged in
was sun dried and milled by " Moulinex " blender at speed polyethylene bags and stored in a freezer at –18±2°C until
2 for 3 min to pass through 60 mesh sieve. The fine analyses.
obtained powder was kept in sealed polyethylene bags
and stored by freezing (-18°C) until been used. Fresh Analytical Methods: Raw  materials  (Fresh  beef  meat
boneless beef meat, beef back fat and other ingredients and  dry  tomato  peel)  were  evaluated  for  their
used for the production of sausages were purchased from Proximate   composition    and    microbiological
local market of Tanta city, EL-Gharbia Governorate, Egypt. properties.   Beef   sausages   samples   were  evaluated

Methods microbiological status immediately (zero time analyses)
Sausage Manufacture: The sausages were manufactured and  after   1,2    and    3    months    of    frozen   storage
according to the traditional method as at-18±2°C.

*

50 mg/kg nitrite only, 150 mg/kg nitrite and 3 g/100 g of T

nitrite and 3 g/100 g of TP, 150 mg/kg nitrite and 6 g/100 g

for their physical and sensory, as well as for
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Proximate Composition: The moisture content was Microbiological   Analyses:  The  microbiological
determined by drying the samples in an oven at 105°C analyses of the samples  include  the  determination of
until constant weight, total nitrogen content in samples total  aerobic  bacteria, yeasts and moulds counts.
was determined by using macro Kjeldahl technique and Decimal dilutions of samples were prepared according to
ash content was determined using by  muffle  at  550°C. A.P.H.A. [19]. The procedures of A.P.H.A. [19] and Difco
All of them according to the method described by Manual [20] were followed for determination of total
A.O.A.C [12]. Total carbohydrates were calculated by bacterial counts using nutrient agar medium, the plates
difference. were incubated at 30°C for 3 days and potato dextrose

pH Measurement: The pH value was determined as The plates were incubated at 20 – 25°C for 5 days.
described by Fernandez-Lopez et al. [13], using Digital
pH-meter (model No 608.U.S.A.equipped with gold glass Sensory Evaluation: Different samples of beef sausage
electrode). were cooked (in an electric oven "Galy"at 200°C for

Determination of Pigment Quantification: Conversion of color, Taste, odor, juiciness, tenderness and acceptability
pigment to nitroso myoglobin was analyzed under score by ten panelists from the staff of food technology
reduced lighting conditions by using the procedure Dep., Home Economic, Al-Azhar Univ. The scoring
developed by Hornsey [14]. Formation of nitroso scheme was established as mentioned by Aleson et al.
myoglobin pigment of the product and total  heme [21].
pigment concentration were determined chemically.
Nitroso pigments were extracted by using a mixture of Statistical Analysis: Data were subjected to analysis of
acetone and water. Hydrochloric acid was used for the variance (ANOVA) using the General Linear Models
extraction  of  total  pigments  from  the  meat  product. procedure of the Statistical Analysis System software by
The amount calculated from the results of nitroso pigment SAS Institute, Inc. [22]. Differences among the mean
and total pigment analysis. The amount of (NOMb) was values of the various treatments and storage periods were
calculated by multiplying 290 with absorbance (A ) read determined The Duncan’s multiple range test (p 0.05).1

at 540 nm. The amount of total pigments was calculated
by multiplying of the absorbance (A ) with 680. NOMb RESULTS AND DISCUSSION2

percentage was calculated by the formula given below;
NOMb percentage =(NOMb (ppm)/total pigments (ppm)) Proximate Chemical Composition: Data presented in
×100 Table (1) illustrated the Chemical composition and

Determination of Oxidation Level: Lipids oxidation was peel. From the obtained data, it could be noticed that,
assessed on the basis of the malonaldehyde formed fresh raw beef meat and dry tomato peel contained on wet
during frozen storage. Malonaldehyde (the compound weight basis 74.80 and 4.68% moisture, 19.48 and 11.17%
used as an index of lipid peroxidation) was determined protein, 2.95 and 4.48% total lipid and finally, 0.86% and
following the procedure of Egan et al. [15]. 3.54 total ash respectively. On dry weight basis, these

Hardness Analysis: Texture profile analysis (TPA) was 4.70% total lipid and finally, 3.41 and 3.71% total ash
performed as described by Bourne [16], Szczceniak [17] respectively. These results are in agreement with that was
and Texture Technologies [18].  Texture  profile  analysis reported by Moharram et al. [23]. Moreover, Ibrahim,
of  eight  samples  (2×2×2  cm) cut from each treatment Manar [24] found that, beef meat contain 74.42% moisture,
was determined cylindrical plate of diameter 0.25 cm. 84.4% protein and 10.77% total lipid. As it is known,
After peeling off the casing, the sausages were chemical properties of fresh raw beef meat are important
equilibrated to room temperature and compressed twice to to measure the quality attributes of meat for the
50% of their original thickness at a constant speed of processing of meat products. Also, it could be noticed
1mm/sec.  Texture  profile  parameter  were  calculated that, raw beef meat contain 3.1×10 cfu/g total bacterial
from the force–deformation curves, as follow: hardness counts, 1.0 x 10 cfu/g yeasts and molds. These results are
(kg f: force necessary to attain a given deformation, partially with those obtained by Gomaa, Elham [25] whom
maximum force). found  that, fresh beef meat contained 2.1 x 10 cfu/g yeast

agar medium was used for yeasts and molds counting.

20min,cooling for 5min at room temperature), evaluated for

microbiological properties of fresh raw beef and tomato

values reached 77.30 and 11.72% crude protein, 11.71 and

3

3

3
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Table 1: Chemical composition and microbiological properties of beef meat and tomato peel under study
Chemical composition
------------------------------------------------------------------------------------------------------------------------------
Beef meat Tomato peel powder
----------------------------------------------- -------------------------------------------------

Constituent w.w. D.w. w.w. D.w.
Moisture 74.80 0.00 4.68 0.00
Crude protein 19.48 77.30 11.17 11.72
Total lipid 2.95 11.71 4.48 4.70
Ash 0.86 3.41 3.54 3.71
*Total carbohydrates 1.91 7.58 76.13 79.87
Microbiological properties
Total bacterial count (cfu/g) 3.1 x 10 2.0 x 103 2

Mold and Yeast counts (cfu/g) 1.0 x 10 4.1 x 103 1

W.W = Wet weight basis. D.W = Dry weight basis.
*Total carbohydrates was calculated by difference

and molds, 1.4 x 10 cfu/g total bacterial counts. Generally, Nitrite depletion is dependent upon various factors,3

meat is a rich nutrient matrix that provides a suitable such as pH, initial nitrite level, processing, storage
environment for proliferation of meat spoilage temperatures and the presence of reducing agents [31].
microorganisms and common food-borne pathogens, From the statistical analysis of data in Table (2), it could
therefore adequate preservation technologies must be be observed that, there were high significant differences
applied in order to preserve its safety and quality McCann (P 0.05) in NOMb% between all samples treated with or
et al. [26]. without tomato peel. The highest NOMb% (48.77) was

Physicochemical Properties: pH value is considered as respectively.  From   the   above    mentioned   results,
an important factor in the field of meat quality because of The conversion of nitrite to nitroso myoglobin was
it's influence on many characteristics including shelf life, decreased as the level of nitrite was decreased and the
color, water holding capacity and texture of meat and meat lowest NOMb% was for the samples containing 50 mg/kg
products [27]. Data presented in Table (2), showed that nitrite.  Decreased  NOMb  formation  due to the
pH values in fresh sausage samples which treated with or decreased level of nitrite was an expected outcome.
without tomato peel ranged from 5.10to5.61mg / 100g However, addition of tomato peel to sausage increased
sample. The  normal  pH  of meat products range  from the conversion of nitrite to NOMb slightly. These results
4.8-6.8 while that of fresh sausage has been suggested to are in agreement with those obtained by Eyiler and Oztan
be at a pH of not less than 5.5 [28, 29]. On the other hand, [32]. with advancement of frozen storage time, NOMb% of
there were significant difference (p  0.05) in pH values all samples was significantly increased. This should also
among all raw sausage samples. A decrease in the pH affect the colour of the sausage by increasing the redness
value  of   meat   products   containing   tomato  paste of samples as a result of increased level of nitroso
have been reported by Candogan [9] and Deda et al. [2]. myoglobin.
The decrease  could be due to the high concentrations Thiobarbituric acid (TBA) test is used as an index for
10- 15% of tomato product added by these authors, measuring oxidative rancidity (malonaldehyde formation),
whereas we added 3-6%of dry tomato peel. The G sample which takes place in meat. Furthermore, TBA-test is a
had the highest pH value (5.61) followed by each of the H sensitive test for the decomposition products of highly
sample (5.57) and D sample (5.50) with no significant unsaturated fatty acids which do not appear in peroxide
differences between them. During freezing at-18°C, pH determination Melton [33]. From the statistical analysis of
values of all raw sausage samples whether the control or data, it could be noticed that, TBA value in fresh sausage
other samples was decreased as the period of storage which treated with or without various antioxidants ranged
lengthened. These results are in accordance with those from 0 .113 to 0 .140 mg malonaldehyde /kg. On the other
obtained by Moawad et al. [30]. By the advancement of hand, it was not worthy that there were high significant
frozen storage, the highest decrease in pH value was (P 0.05) differences in all fresh samples. G sample had the
observed in the C sample at a long of storage followed by lowest TBA value (0.113 mg / kg) followed by D and H
F and I sample. So that pH values of the samples was sample with 0.123 and 0.130  mg  /  kg,  respectively.
decreased along with the decreased level of tomato peel Similar results have been reported by Candogan[9]
and nitrite. observed that beef patties, prepared with tomato paste

found for G followed by H and D being 45.78 and 45.70%,



World Appl. Sci. J., 22 (8): 1085-1093, 2013

1089

Table 2: Physicochemical properties of raw beef sausage with different level of tomato peel powder during freezing at-18°C for 3months
Period/ month
----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment A B C D E F G H I SEM
pH value

0 5.48 5.45 5.10 5.50 5.43 5.15 5.61 5.57 5.18 0.02Aa Aa Ab Aa Aa Ab Aa Aa Ab

1 5.41 5.35 5.95 5.40A 5.35 4.98 5.53 5.43 5.04 0.11Aab ABb ABc Bab Ab AB Aa AB AB

2 5.31 5.22 4.80 5.33 5.25 4.87 5.48 5.36 4.94 0.08ABab Bcb BCc ABab AB b BCc Aa Bab BCc

3 5.19 5.06 4.62 5.23 5.12 4.75 5.40 5.26 4.82 0.14Bbc Cc Ce Bab Bbc Cde Aa Bab Cd

SEM 0.05 0.09 0.10 0.02 0.13 0.06 0.02 0.12 0.07
NOMb (%%)

0 40.56 38.17 35.72 45.70 40.57 37.84 48.77 45.78 39.45 2.07Dc Dd De Cb Dc Cd Ca Cb Dcd

1 42.84 40.81 37.71 44.81 43.78 39.71 50.73 47.74 41.71 1.83Ccd Cef Cg Cb Cbc Cf Ba Ba Cde

2 45.63 43.85 40.75 48.58 45.70 43.85 52.45 48.89 44.62 2.72Bc Bcd Be Bb Bc Bd Ba Bab Bcd

3 49.81 47.89 44.89 52.81 51.08 46.60 55.92 53.89 48.82 1.25Acd Aef Ag Abc Acd Afg Aa Ab Ade

SEM 1.36 1.84 2.08 1.16 2.12 1.76 1.93 2.53 1.96
TBA (mg MA/kg)

0 .140 0.149 0.163 0.123 0.134 0.140 0.113 0.130 0.135 0.03Dc Db Da Df De Dc Dg De Dd

1 .324 0.353 0.401 0.304 0.341 0.393 0.254 0.312 0.351 0.10Cc Cb Ca Cd Cb Ca Ce Ccd Cb

2 .623 0.551 0.704 0.502 0.553 0.682 0.442 0.521 0.623 0.12Bc Bd Ba Bf Bd Bb Bg Be Bc

3 0.892 0.904 0.955 0.804 0.853 0.882 0.753 0.800 0.854 0.18Abc Ab Aa Ae Ad Ac Af Ae Ad

SEM 0.13 0.14 0.18 0.16 0.20 0.19 0.15 0.11 0.17
Hardness (kg f)

0 4.81 4.76 4.60 5.01 4.97 5.10 5.08 5.09 5.11 0.62Dc Cg Ch Dd Ce Cab Dc Dbc Ca

1 5.08 5.09 5.00 5.15 5.12 5.18 5.20 5.21 5.18 0.09Ce Be Bc Cc Bd Bb Ca Ca Bb

2 5.12 5.13 5.11 5.27 5.25 5.29 5.32 5.31 5.33 0.84Bfg Af Ag Bd Ae Ac Bab Bb Aa

3 5.17 4.43 4.20 5.29 4.83 4.75 5.42 5.43 4.79 1.01Ac Dg Dh Ab Dd Df Aa Aa De

SEM 1.21 1.18 0.98 1.12 1.08 1.11 0.97 1.15 1.10
SEM: Standard error of mean (pooled) (n=3).

 Means with different superscripts in the same row differ significantly (p<0.05).a,b,c

 Means with different superscripts in the same column differ significantly (p<0.05). Where, A= beef sausage treatment with150 mg/kg nitrite only. A,B,C,D

B= beef sausage treatment with 100 mg/kg nitrite only.
C= beef sausage treatment with 50 mg/kg nitrite only.
D= beef sausage treatment with 150 mg/kg nitrite and 3 g/100 g of TP.
E= beef sausage treatment with 100 mg/kg nitrite and 3 g/100 g of TP.
F= beef sausage treatment with 50 mg/kg nitrite and 3 g/100 g of TP.
G= beef sausage treatment with 150 mg/kg nitrite and 6 g/100 g of TP.
H= beef sausage treatment with 100 mg/kg nitrite and 6 g/100 g of TP.
I= beef sausage treatment with 50 mg/kg nitrite and 6 g/100 g of TP.

had lower (p<0.05) TBA values than the control, due to Hardness, from the same table, it was shown that,
the antioxidative activity of lycopene present in tomato there were moderate significant differences (P 0.05) in
paste. Tomato and tomato products are rich in lycopene hardness values between all fresh samples. The highest
and other carotenoids [4]. Lycopene, a major carotenoid hardness value (5.11 kg f) was found for I sample followed
is considered responsible for their beneficial effects [34], by F, H and G being 5.10, 5.09 and 5.08 kg f, respectively.
hence  becoming   useful   as   a   functional  additive. In all cases hardness values increased when tomato
With advancement of frozen storage time, the TBA values powder was added. Similar results have been reported by
of all samples was significantly increased. According to Calvo et al. [37]. The increase of hardness could be
Greene and Cumuze [35], the minimum TBA value which explained by the presence of fiber in tomato peel. It has
causes the off-flavour in meat and meat products is 2 mg been reported by Knoblich et al. [38]. that this by-product
Malonaldehyde (MA)/kg sample. All samples did not has an acid detergent fibre content close to 30 g/100 g of
exceed 1 mg MA/kg sample content during the 90 days of dry matter. This is composed mainly of cellulose and
frozen storage. Generally, TBA value in all samples were lignin, which  could  modify   the    texturyielding a
below the range of TBA level reported by E.O.S. [36] harder sausage. Similar results have been obtained by
which stated that TBA value in frozen sausage should not García et al. [39] by adding cereals and fruit fibre to dry
exceed 0.9 mg malonaldehyde /kg. and  cooked sausages. García et al. [40] reported a marked
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Table 3: Microbiological properties of raw beef sausage with different level of tomato peel powder during freezing at-18°C for 3months
Period/ month
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment A B C D E F G H I SEM
Total bacterial counts (cfu/g)

0 7.5×10 8.0×10 8.5×10 7.1×10 7.5×10 8.0×10 6.8×10 7.0×10 7.5×10 9503.63Babc 3Bab 3Ba 3Cbc 3Cabc 3Bab 3Bc 3Cbc 3Babc

1 2.0×10 3.0×10 7.0×10 1.0×10 1.5×10 2.5×10 9.0×10 9.5×10 1.5×10 11068.54Bbcd 4Bb 4Ba 4Cd 4Ccd 4Bbc 3Bd 3Cd 4Bcd

2 9.0×10 9.0×10 1.0×10 3.0×10 4.5×10 8.0×10 2.0×10 3.0×10 7.0×10 13136.24Bc 5Bb 6Ba 4Bc 4Bc 4Bc 4Bc 4Bc 4Bc

3 3.1×10 5.1×10 7.0×10 7.0×10 9.0×10 8.0×10 5×10 7.5×10 5×10 18645.56Ab 6Aa 6Aa 4Ac 4Ac 5Ac 4Ac 4Ac 5Ac

SEM 20378.5 21654.2 20789.4 10850 6950 10312.3 111630 11436.5 18152
Yeast and mold counts (cfu/g)

0 2.2×10 2.4×10 2.8×10 2.1×10 2.3×10 2.6×10 2.0×10 2.2×10 2.5×10 112.42Ba 2Ca 2Ba 2Ca 2Ba 2Ba 2Ca 2Ca 2Ba

1 8.0×10 9.0×10 1.8×10 7.0×10 8.0×10 1.0×10 6.0×10 7.0×10 9.0×10 210.52Bbc 2Cbc 3Ba 2Cbc 2Bbc 3Bb 2Cc 2Cbc 2Bbc

2 5.0×10 7.0×10 9.0×10 4.0×10 5.0×10 8.0×10 2.0×10 4.0×10 6.0×10 189.23Bde 3Bbc 3Ba 3Be 3Bde 3Bab 3Bf 3Be 3ABcd

3 1.0×10 2.5×10 4.0×10 9.0×10 1.0×10 2.0×10 8.0×10 9.0×10 1.0×10 321.54Abc 4Ab 4Aa 3Ac 4Abc 4Abc 3Ac 3Ac 4Abc

SEM 452.6 123.8 543.0 675.2 234.1 564.23 342.1 453.8 231.3
SEM: Standard error of mean (pooled) (n=3).

 Means with different superscripts in the same row differ significantly (p<0.05).a,b,c

 Means with different superscripts in the same column differ significantly (p<0.05). Where, A= beef sausage treatment with150 mg/kg nitrite only. A,B,C,D

B= beef sausage treatment with 100 mg/kg nitrite only.
C= beef sausage treatment with 50 mg/kg nitrite only.
D= beef sausage treatment with 150 mg/kg nitrite and 3 g/100 g of TP.
E= beef sausage treatment with 100 mg/kg nitrite and 3 g/100 g of TP.
F= beef sausage treatment with 50 mg/kg nitrite and 3 g/100 g of TP.
G= beef sausage treatment with 150 mg/kg nitrite and 6 g/100 g of TP.
H= beef sausage treatment with 100 mg/kg nitrite and 6 g/100 g of TP.
I= beef sausage treatment with 50 mg/kg nitrite and 6 g/100 g of TP.

increase in hardness when wheat or oat fibres were added counts in all samples. These results are in accordance
to fermented sausages as consequence of their insoluble with those obtained by Mesihe [43]. In addition, at the
dietary fibre content. Hardness value for all samples end of frozen, C sample which treated by50 mg/kg nitrite
increased with long freezing These results are in line with only had the highest total bacterial count (7.0 x 10  cfu/g)
the findings obtained by Andrés et al. [41] reported that, followed by B sample(5.1 X 10  cfu/g) with insignificant
hardness has been reported to increase gradually in differences. On the other hand, G sample which treated
reduced-fat frankfurters during chilled storage, a by150 mg/kg nitrite and 6 g/100 g of T.P had the lowest
development attributed to changes in purge loss. At the total bacterial count (5.0x10 cfu/g) followed by each of H
third month of frozen storage, there were high significant sample (7.5x10 cfu/g) and D sample (7.0x10 cfu/g),
differences   (P 0.05)     in     hardness    values   among all respectively. The above results were lower than that
samples. C sample had the lowest hardness value (4.20) specified as the permissible level reported by E.O.S [36]
followed by G sample (5.42) kg f with high significant which showed that, total aerobic bacterial count in
differences between them. freezing sausage should not exceed 10  cfu / g.

Microbiological Properties: Data presented in Table (3) that, there were insignificant differences (P 0.05) in
shown microbiological properties of raw beef sausage yeasts and moulds count between all fresh samples.
with different level of tomato peel powder during freezing (count ranged between 2.0 to 2.8 x10  cfu / g). G sample
at-18°C for 3months . From the obtained data, it could be combination resulted in a great reduction as compared to
showed that, there were moderate significant differences A, B and C sample. During freezing at -18°C, the mold and
(p 0.05) in all fresh beef sausage. The lowest total yeast count in all treatments was progressively increased
bacterial count (6.8 x 10  cfu /g) was recorded for G sample as the time of cold storage was lengthened. Anyhow,3

followed by H sample (7.0 x 10 cfu / g) with slight there were moderate significant differences (P 0.05) in3

significant differences. These results are agree  with mold and yeast count among all samples whether the
Farber et al. [42] reported that, aerobic colony counts control sample or other samples which treated with tomato
range from 1.5 x 10 to2.1 x 10  cfu/g for fresh sausage. peel powder at either the beginning of storage or during3 8

Frozen at -18°C, resulted in increasing total bacterial the  whole  period of frozen storage. At the end of frozen

6

6

4

4 4

6

From the results of the same table, it could be showed

2
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Table 4: Organoleptic evaluation of cooked beef sausage with different level of tomato peel powder
Properties
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Treatment A B C D E F G H I SEM
Color 6.3 6.2 7.2 8.2 8.3 8.3 8.9 8.7 8.8 1.05a ab ab a a a a a a

Taste 6.3 6.2 6.8 6.9 6.4 6.7 6.6 6.4 6.3 0.80
Odor 6.8 6.2 6.4 7.7 7.4 7.5 7.9 7.8 7.9 1.01
Juiciness 7.8 7.5 7.9 6.1 6.3 6.2 5.1 5.3 5.2 1.76a a a ab ab ab b b b

Tenderness 8.1 7.8 7.9 7.0 7.1 7.3 5.9 5.8 5.9 1.32a a a ab ab ab b b b

Acceptability 7.6 7.9 7.0 7.7 7.8 7.0 5.7 5.9 5.9 1.90a a a a a a ab ab ab

SEM: Standard error of mean (pooled) (n=3).
 Means with different superscripts in the same row differ significantly (p<0.05).a,b,c

Where, A= beef sausage treatment with150 mg/kg nitrite only.
B= beef sausage treatment with 100 mg/kg nitrite only.
C= beef sausage treatment with 50 mg/kg nitrite only.
D= beef sausage treatment with 150 mg/kg nitrite and 3 g/100 g of TP.
E= beef sausage treatment with 100 mg/kg nitrite and 3 g/100 g of TP.
F= beef sausage treatment with 50 mg/kg nitrite and 3 g/100 g of TP.
G= beef sausage treatment with 150 mg/kg nitrite and 6 g/100 g of TP.
H= beef sausage treatment with 100 mg/kg nitrite and 6 g/100 g of TP.
I= beef sausage treatment with 50 mg/kg nitrite and 6 g/100 g of TP.

storage. C sample (50 mg/kg nitrite only ) had the highest were the lowest values compared with of the other
mold and yeast count (4.0 x 10 cfu/g) followed by B treatments. On the other hand, the best value of4

sample(100 mg/kg nitrite only) (2.5 x 10 cfu/g) acceptability 7.9 was recorded for B sample followed by A4

respectively. So that, beef sausage with added tomato (7.9) and E (6.8) with insignificant differences.
peel powder developed showed lower (p<0.05) mold and Present results on sensory scores reveal that,
yeast count compared to control during frozen storage. addition of tomato peel 3% did not have any negative

Sensory Evaluation: Sensory properties of any food effect on the acceptability of the sausages rather it has
product are the major part of important attributes that partially improved the colour of the product. These results
affect the consumer choice. The results are shown in agreed with those of Hoe et al. [45] observed that, 0.5%
Table (4). From these data, it could be noticed that, there tomato powder addition did not change the sensory
were low significant differences (p 0.05) in the mean characteristics of emulsion type sausages.
rating for colour score for all cooked sausage. On the
other hand, G,H and  I  samples  had  the  best  value CONCLUSION
when compared with other cooked sausage samples.
These results are in agreement with those obtained by The results of this study indicated that, tomato peel
Kim et al. [44], found that, low fat pork sausage with can be used in the production of sausage as a colorant to
tomato powder up to 1.5% was found to be well obtain a red colour. the level of nitrite in sausage can be
acceptable. In addition, there were insignificant lowered and the shelf life can be prolonged by using
differences (P>0.05) in taste and odor scores among all sufficient amount of natural additives like tomato peel.
cooked sausage samples. The nitrite level could be decreased to 100 mg/kg in the

Juiciness value of cooked sausage samples were presence of 3 g/100 tomato peel. The effect of products
influenced by addition of tomato peel, the lowest produced with tomato peel on health should also be
Juiciness score was recorded  for  G  sample  (5.1) investigated considering the many positive effects of
followed by I (5.2) and H (5.3) with insignificant tomato peel on human health.
differences. The tenderness of the samples  was
decreased when the tomato peel level were increased. REFERENCES
Finally, Increasing the levels of tomato peel substitution
to 6% can negatively affect the Juiciness and tenderness 1. Oztan, A., 2005. Et Bilimi ve Teknolojisi, 4th ed.,
scores of sausage samples . There were low significant Union of Chambers of Turkish Engineers and
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