Egyptian J. Nutrition and Feeds (2008} 11 (1):39-53
ISSN 1110 - 6360

EFFECT OF USING DRIED TOMATO POMACE IN GROWING
RABBIT DIETS

N.M. El-Medany', N.A. Hashem’ and F. Abdel-Azeem'

'Department of Poultry Production, Fac. Agric., Ain Shams Univ., Cairo, Egypt.
!Central Lab. Food and Feed, Agriculture Research Center, Dokki, Giza, Egypt.

(Received 18/1/2008, accepted 28/2/2008)

SUMMARY

A total number of sixty unsexed New Zealand White (NZW) weaned rabbits at five
weeks of age with an average intial body weight of 625.8+15.5g were used to study the
effects of using dried tomato pomace (DTP) at different levels on growth performance,
digestibility of nutrients, blood parameters, carcass traits and economic efficiency. Rabbits
were randomly assigned to four experimental groups of fifteen rabbits with five replicates
of three animais each. The first group was fed the control diet without DTP while the
second, third and fourth groups were fed diets containing 15, 30 and 45% DTP, respectively.
The results indicated that using DTP up to 30% gave significant increase of live body weight
(LBW) and daily weight gain(DWG) compared with either 45% DTP or control dict at 9
and 13 weeks of age. However, rabbits fed 15 % DTP recorded the highest BW and DWG -
during the whole experimental period. Daily feed consumption (DFC) and feed conversion
ratio (FCR) were not significantly affected by using DTP up to 30%, while group fed 45 %
DTP gave the best FCR with low DFC compared with control group at the end of the
experimental period. There were improvements of DM, OM, CP and NFE digestibility
coefficients by using different levels of DTP compared to control group while EE
digestibility was not affected. In the same trend nutritive values (DCP and TDN) gave the
best results at all treated DTP levels compared with contro! group.There were no significant
differences between all levels of DTP and control group in dressing and carcass weight
percentages. Giblets and liver weight percentages were significantly higher in rabbits fed
contro] diet compared with those fed 30 % and 45 % DTP while there were no significant
differences between different groups in other carcass characteristic values. The results
showed that there were no significant effects of dietary DTP levels on total plasma
proteins, albumin, globulin, A/G ratio and urea-N concentration compared with control
group. Total plasma cholestrol was significantly reduced by feeding rabbit diets containing
DTP up to 30.0%. On the other hand, rabbits fed diet contained 45% DTP recorded higher
value for total plasma lipids compared with 0, 15 and 30% DTP groups. Liver enzyme
activities were significantly reduced in groups fed either 15 or 30% DTP than those fed
control and 45%DTP diets. Using DTP in the diet of the rabbits significantly improved the
percent and relative economic efficiency and performance index than those received control
diet.

In conclusion, the results indicated that using dried tomato pomace up to 30% in
growing rabbit diets can improve the productive performance, nutrients digestibility
coefficients, blood components and the economic efficiencys.
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INTRODUCTION

Recently, increasing the price of
conventional feed ingredients and its
shortage are the major limiting factors
for continous and development of
poultty industry. Therefore, there is
urgent needs to search for alternative
ingredients which could be used as
cheap sources to partial or full
replacement. Studies were carried out
by many investigators for evaluating
some new ingredients nsed in rabbit
diets. The information are still lacking
about the methods of production and the
composition of these new ingredients in
rabbit\ diets represent one of the major
items of cost. Moreover, 21 million tons
of agriculture crop residues are
produced in Egypt annually (Deraz,
1996). However, only 4.0 to 4.3 million
tons of these crop residues are used for
feeding animals (El-Shinnawy, 1990;
Hathost and El-Nouby, 1990 and
Khorshed, 2000). Agro-industrial by-
products such as tomato wastes could be
used a8 a new alternative feedstuff in
the growing rabbit diets. The total solid
waste is estimated to be 19% of the total
sotlds in original tomatoes. The total
tomato waste from world production is
roughly estimated to be 3.7 million
tons/year (FAO, 1991). The disposal of
tomato processing waste is still a great
problem in many countries. If this waste
could be processed, dried and sold as
feedstuff, the problem of its
accumulation and pollution would be
solved and a benefit would be
introduced in the developing market { El

Boushy and Van der Poel, 1994). On the

other hand, dried tomato pomace, a
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byproduct of tomato processing, is an
excellent source of a-tocopherol
{vitamin E), which is used as an
antioxidant (King and Zeidler, 2004)
and effectively decreases oxidative
stress by decreasing the concentration of
malondialdehyde (MDA) formation in
the body and by protecting mononuclear
blocd cells against increased DNA
damage (Pajk et al, 2006). There were
some previous attempts to using tomato
waste in  rabbit diets by many
investigators (Gippert et al,1989;
Abmed et al.,1994; Abd El-Razik, 1996
and Devasena et al., 2007) who reported
that, rabbit fed 10-20% tomato waste
gave fthe  highest growth rate,
performance index and feed utilization.

The present study was designed to
evaluate the possibility of incorporating
different levels of tomatc waste in
growing rabbit diets on growth
performance, digestibility of nutrients,
blood parameters, carcass traits and
economic evaluation.

MATERIALS AND METHODS

The experimental work of present
study was carried out at the Centre of
Agricultural Studies and Consultations
(CASC), Rabbits Production Unit
(RPU), Faculty of Agriculture, Ain
Shams University, Cairo, Egypt. Fresh
tomato pomace used in this experiment
was obtained from Heinz Company, air
dried , finely ground and thorougly
homogenized before mixing with the
other ingredients of the diets.

Experimental rabbits:
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Sixty, unsexed. New Zealand White
(NZW) weaned rabbits of 5 weeks of
age with an average intial body weight
of 625.8+15.5g were randomly divided
into four experimental groups (15
rabbits/group).  Each group was
subdivided into five replicates, each of 3
rabbits and the initial live body weights
of all experimental groups were almost
equal.

Experimental diets:

Four isocaloric, isonitrogenous and
almost isofibrous diets were formulated
in which tomato waste (seeds and skins)
was incorporated at levels of 0, 15, 30
and 45%. All experimental diets were
formulated at Atmida company to meet
the recornmended nutrient requirements
of rabbits according to NRC {1977) and
Cheeke  (1987). Ingredients and
chemical  composition of the
experimental diets are shown in Table
(1).

Management:

The experimental rabbits were
housed in galvanized metal wire cages.
Each cage was 60 x 50 x 40 cm for
length, width and height respectively,
and provided with feeders and
automatic watering system, with three
rabbits per each cage. The cages were
located in a naturally ventilated and
lighting building. The experimental
diets were offered to the rabbits ad
libiturn and fresh water was available all
the time during the experimental period.
Rabbits were individually weighed at
the begining of the experiment, then at
weekly intervals until the end of the
experiment. Daily weight gain, daily
feed consumption, feed conversion ratio
and mortality rate were calculated. The
feeding trial was continued for 8 weeks,
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Digestibility trigls :

At the last week of the experiment,
digestibility trials were conducted using
20 rabbits (five rabbits from each
treatment group), which were housed
individually in metabolic cages that
allow facces and urine separation. The
preliminary period continued for 7 days
and the collection period extended for 5
days. Feed intake was exactly
determined. Faeces were collected
daily, weighed and dried at 60-70°C for
24 hours, bulked, finely ground and
stored for chemical analysis.

Carcass characteristics and blood
samples ;

At the end of the growth trial, five
randomly chosen rabbits representing
each group were slaughtered according
to the standard technique of Cheeke et
al, (1987). Dressing percentage
included relative weights of carcass,
giblets and head. Blood samples were
collected at slaughtering in un-
heparinized glasg tubes {5
samples/treatment group). Blood serum
was separated by centrifugation at 3000
pm for 15 minutes, The collected
serum was stored at -20°C until assay.
Values of total protein, albumin, total
lipids, total cholesterol, and urea-N, and
transaminase enzyme activities (AST
and ALT) were determined by using
kits  purchased from Dismond
Diagnostics Company, Egypt. The
globulin values were obtained by
subtracting the values of albumin from
the corresponding values of total

proteins, -
Chemical analysis;

The chemical composition of the
dreid tomato pomace (DTP),
experimental diets and faeces were
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Table (1): Compeosition and chemical analysis of the experimental diets.

Levels of dietary dried tomato pomace in the diets

Ingredients (%)

0.0% 15.0% 30.0% 45.0%
Clover hay 29.60 16.00 2.50 0.00
Barley 21.00 20.00 20.00 12.00
Yellow com 5.00 10.00 9.00 8.00
Wheat bran 27.00 24.00 26.00 24.00
Dried tomato pomace - 15.00 30.00 45.00
Soybean meal (44% CP) 15.70 12.00 - 8.00 3.50
Vegetable oil 0.25 0.25 1.30 4.00
Limestone 0.80 125 1.65 1.65
Dicalcium phosphate 0.60 0.90 1.00 1.30
Premix* 030 030 0.30 0.30
Common salt (NaCl) 0.25 025 0.25 025
~ DL-Methionine 0.10 0.05 0.00 0.00
Total 100.00 100.00 100.00 100.00
Chemical analysis (as fed basis)
A- Determiped analysis: -
Dry matter (DM%) 92.02 5230 92.60 92.71
Organic matter (OM%) 83.92 83.80 83.93 84.00
Crude protein (CP%) 16.90 16.85 16.93 16.85
Crude fiber (CF%) 14.00 14.25 14.30 15.60
Ether extract (EE%) 3.48 3.52 395 5.48
Nitrogen free extract (NFE%) 49.54 49.18 48.75 46.07
Crude ash (%) 8.10 8.50 - 8.67 8.71
B- Caiculated analysis:-
DE (kcalkg) ' 2549 2542 " 2556 2558
Methionine + cystine (%) 0.68 0.67 0.66 0.69
Lysine (%) . 095 - 091 0.87 0.86
Calcium (%) 0.94 0.99 0.98 0.98
Total phosphorous (%) ) 0.61 0.62 0.61 0.60

* Bach Kilogram of premix contains: 2000.000 IU vit. A, 150.000 IU vit. D, 8.33g
vit. E, 0.33g vit K, 0.33g vit. BI, 1.0g vit. B2, 0.33g vit. B6, 8.33g vit. BS, 1.7 mg
vit. B12, 3.33g Pantothenic acid, 33mg Biotin, 0.83g Folic acid, 200g Choline
chloride, 11.7¢ Zn, 12.5g Fe, 16.6 mg Se, 16.6 mg Co, 66.7g Mg and 5g Mn.
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analyzed according to A.QAC
(1996). Dreid tomato pomace was
analyzed for fiber fractions, neutral
detergent fiber ( NDF), acid detergent
fiber (ADF) and acid detergent lignin
(ADL) using Tecator Fibretic System
according to Goering and Van Soest
(1970) procedures. Hemicellulose was
calculated as the different between NDf
and ADF, while cellulose was
calculated as the difference between
ADF and ADL. Amino acids
concentrations were measured using a
Bekman 7300 High performance Amino
Acids Analyzer according to the
methods of ADAC (1996) at the CLFF,
Agriculture Research Center, Giza,
Egypt. The total digestible nutrients
(TDN) were calculated according to the
classic formula (Cheeke et al., 1982).
The apparent digestibility coefficients
of DM, OM, CP, CF, EE and NFE for
the tested diets were estimated.

Economic efficiency (EEJf) :

The EEf was calculated according to the
following equation: EEf~ A-B/B X 10,
where A is selling cost of obtained gain
(LE per kg) and B is the feeding cost of
this gain. The performance index (PI)
was calculated according to the equation
described by North (1981) as follows:
PI = Live body weight (Kg)/ Feed
conversion x 100

Statistical analysis:

Data were statistically analyzed by
using SAS program (1998). According
to the following model. Y= u + T; + &
Where: Y;; = The observation on the 1
treatment p = QOverall mean T, = Effect
of the I™ treatment ¢; = Random error
treatment. Duncan's Multiple Range test
(1955) was also used for the comparison
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among means of the experimental
groups. '

RESULTS AND DISCUSSION

Chemical analysis of dried tomato
pomace (DTP) :

The proximate analysis of DTP is
presented in Table (2). It is shown that,
the DTP has reasonable amounts of
protein and nitrogen free extract and
high amount of crude fiber, particularly
cellulose and lignin. Moderate amounts
of ash and low amount of EE were also
found. The present values of DTP are
within the results reported by El-Sayed
(1994), Alicata et al.(1996) and Soltan
{2002). Values of cell wall constituents
of DTP used in this study are generally
within the published ranges reported by
El-Sayed (1994). The results of amino
acid contents (Table 2). These results of
DTP used in this study were rich in
most essential amino acids and within
the published ranges of Persiz et
al.(2003). From the chemical analysis
results, it is obvious that DTP is rich in
most nutrients and could be a good
feedstuff with high nutritive value.

Productive Performance:

The data presented in Table (3)
showed that using of tomato waste
(DTP) up to 30% gave higher LBW and
DWG compared with either those fed
control or 45.0% DTP diets at 9 and 13
weeks of age. However, rabbits fed 15
% DTP recorded the highest LBW and
DWG during the whole experimental
period. Daily feed consumption at the
end of the experiment was not
significantly affected by using DTP up



El-Medany et al.

Table {2): Composition and chemical analysis of the tomato pomace.

A-Proximal analysis (%)

C- Amino acid contents (%)

Dry matter (DM%) 92.71
Organic matter (OM%) 83.65
Crude protein (CP%) 223
Crude fiber (CF%) 28.93
Ether extract (EE%o) 3.67
Nitrogen free extract (NFE%) 28.75
Crude ash (%) 9.06
DE (kcal/kg)* 2001

B- Fiber fractions (%)

NDF 73.01

ADF 5296
ADL 2292
Hemicellulose 20,05
Cellulose 30.04

Methionine
Cystine
Lysine
Threonine
Arginine
Isoleucine
Leucine
Valine
Histidine
Phenylalanine
Glycine
Serine
Alanine
Aspartic acid
Glutamic acid
Proline

1.51
0.42
1.19
0.70
1.49
0.89
1.36
0.85
0.87
0.78
1.16
1.03
0.72
2.24
136
1.09

* The digestible energy (DE) was calculated according to Fekete and Gippert (1986)

by applying the equation

DE (kcalkg) = 4253-32.6 (CF %) -144.4 (total ash %).
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Table (3): Effect of feeding different levels of dried tomato pomace (DTP) on
productive performance of growing rabbits.

ltems Control 15%DTP 30%DTP 45%DTP  Sig.
No. of '
b 12 12 12 12

Live body weight
5 weeks 626.10+3.67 626.20+2.15 625.23+4.05 625.63+11.62 NS

9weeks  1305.00°:55.8 1632.50°+5.8 1546.11%33.4 1328.33%:39.2  **
13 weeks  1903.33%422.6 2219.17%15.8 2067.78°:34.2 1873.32°424.4  **

Daily weight gain (g)

5-9 b 8 " b L1
weeks 25.24°+1.87 3594°+£0.56  32.89°+129  25.10"+1.03
a,::ks 21.37+1.34 20.96 +0.36 18.63£0.10 1947055 N°

- LTS
i,e]:ks 22.81°:0.34  2845°#0.11 25.76°£0.66  22.28°10.24

Daily feed consumption (g)
fv'zeks 73.07°+2.13 87.89°4128  77.30%+4.05 6131°2329  **
:,::ks 104.90% £224 112.86*+7.51 118.12°+0.49  91.47°+662  *
i,::ks 88.99°+1.82 100.37°+4.39 97.71°+1.79  76.39°+4.77  **
Feed conversion ratio ain
i':eks 3.04%0.14 2.45°+0.08 235 +0.07 2.45° +0.03 **
a,::ks 4.95° 1035 539" 10.27 6.34°+0.05 4.72° 10.44 *
i::ks 3.90% +0.02 3.53% 0,17  3.79°20.05 3.43%£0.18 *
Survival rate (%)

i:;:ks 100 100 100 100

*-% ¢ Means within the same row with different superscripts are significantly
different, Sig. =Significance
NS=Non Significant, * (P<0.05), ** (P<0.01)
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to 30.0% compared with control group
while DTP at 45.0% gave the lowest
value. Feed conversion ratio was not
significantly affected by using DTP up
to 30.0% while group fed 45.0% gave
the best value at the end of the
experimental period. Using DTP during
the first period (5-9 weeks of age) gave
significant improvements in FCR
compared with contro] group while the
groups fed 15.0% and 30.0% gave the
best values compared with those fed
either control or 45.0% DTP diets at the
second period (9-13 weeks of age). The
improvement of daily weight gain and
feed conversien in groups fed DTP up
to 30% may be due to its highly in the
most essential amino acids. These
results were in agreement with those
reported by Ahmed er al. (1994) and
Abd El-Razik (1996} who found that
feed conversion was improved in rabbit
fed 10 and 20% DTP. Devasena et al
(2007) found that diets containing dried
tomato pomace (DTP) for rabbits at 0,
10 and 15% had no significant
difference in final body weight and
body weight gain, while daily feed
intake was significantly increased by
increasing the level of DTP. On the
other hand, Rojas er o/ (1989) found
that there was no significant difference
in weight gain or feed conversion
among the groups fed 0, 10 and 20%
DTP. It is interesting to notice that, the
morality rate during all the periods of
growth was zero among experimental
treatments. This may be an indication
that growing rabbits can tolerate
different dietary levels of DTP used in
this study. This result agreed with those
reported by Abd El-Razik (1996) who
found that, mo mortality rate was
observed in the groups of rabbits fed
diets contained DTP.
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Nutrients digestibility coefficients and
nutritive values:

Digestibility coefficients of nutrients
and nutritive values of the experimental
diets are presented in Table (4). The
results indicated that there were
improvements of DM, OM, CP, CF and
NFE coefficients by using different
levels of DTP compared to control
group while EE digestibility was not
affected. In the same trend nutritive
values (DCP and TDN) gave the best
values at all treated levels of DTP
compared with the control group.
Improvement of CP digestion may be
due to by the difference in the content
of digestible dietary fiber  and/or
changes in the origin of starch and
protein (Blas ef al, 1990 and Gidenne
and Perez, 1993). 3

These results agree with Sawal et al
(1996) who reported that digestibility of
CF and TDN values were increased
with DTP incorporation in rabbit diets
up to 20%, On the contrary to the results
of this study, Devasena et al (2007)
found that there were no significant
differences for DM, OM, CP and NFE

. digestibility.
Carcass characteristics:
Carcass traits and  dressing

percentage results are shown in Table
(5). The results indicated that, there
were no significant differences between
all levels of DTP and contrel group in
dressing and carcass weight percentage
when compared to the control group.
Group fed 450% DTP gave
significantly  lower values  of
formentioned traits compared with other
DTP levels (15.0% and 30.0% DTP).
Giblets and liver weight percentages
were significantly higher in group fed
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Table (4). Effect of feeding different levels of dried tomato pomace (DTP) on
digestibility coefficients and nutritive values of growing rabbits.

Ttem Control 15%DTP 30%DTP 45%DTP  Sig.
Nutrients digestibility Coefficients %:
Dry matter 64.63°:1.69 7098077 67880170  71.28':106 **
Organic matter  64.32°+1.79  70.29'0.78  67.79®+1.43  69.79*+126 ¢
ab
Crude protein  68.74°122  75.65°£1.02 69212331 70.53 .
+1.05
Ether extract 7401 £1.67 7298 £2.46 76.10 £0.97 70894270 NS
Crude fiber 36.59°+1.76  43.95'+130  40.60°:0.59  38.04°:0.69 **
NFE 72.50°£2.03  76.59" £0.61 7603 £1.05  7959°+090 **
Nutritive values (%):

DCP 11.57° 020 1275 +0.17 11.68°+0.55 11.86°+0.17 *
TDN 55174120 589 +0.65  57.98° +0.74 181'5096 NS

*- B¢ Means within the same row with different superscripts are significantly
different, Sig. =Significance, NFE = Nitrogen free extract
NS=Non Significant, * (P<0.05), ** (P<0.01)

Table (5): Effect of feeding different levels of dried tomato pomace (DTP) on
carcass traits of growing rabbits.

Item Control 15%DTP 30%DTP 45%DTP Sig.

Dressing percentage  62.00°=1.91 6447 21.01 6559 2093  59.1602025  *
Hot carcass weight % 51292218 54.02°£1.19  56.08" 20.87 48.60°0.77 *

Giblets weight % 4.35+0.12 4.08"+0.20 3414005  3.85%021
Heart weight % 0.32+0,03 0.30+0.02 0.29+0.02 0.34+0.06 NS
Liver weight % 3.35%0.15 3.05+0.18 2444004  2.76%:0.16  **
Kidneys weight % 0.62+0.05 0.66+0.04 0.62+0.05 0.6120.05 NS
Skin weight % 10.3920.23 10.45+0.35 10.28£1.15  10.55%0.59 NS
Blood weight % 3.2240.50 3.66+0.38 3.87+0.57 4732024 NS
Head weight % 6.45+0.25 6.37+0.24 6.10£0.22 6.47:029 NS
gotal non carcass fat 1.30+0.17 1.70+£0.39 1.83+0.18 1.51+0.77 NS
6

**®Means within the same row with different superscripts are significantly
different, Sig. =Significance
NS=Non Significant. * (P<0.05), ** (P<0.01)

47



El-Medany et al.

control diet compared with those fed
30.0% and 45.0% DTP while there were
no significant  differences when
compared with 15.0% DTP. There were
no significant differences between
different groups in other carcass
characteristic values. These results are
in agreement with those reported by
Sawal et al (1996) and Abd El-Razik
(1996} who found that carcass weight
and dressing percentage were not
affected by DTP levels.

Blood components:

Results in Table (6) showed no
significant effects of dietary DTP levels
on total plasma proteins, albumin,
globulin, A/G ratio and wrea-N
concentration compared with control
group.

These results were in agreement
with those reported by Abd El-Razik
{1996) and Belibasakis er al (1995)
who found that there were no
differences in blgod  plasma
concentrations of total protein and urea-
N. Total plasma cholestrol was
significantly reduced by feeding rabbit
diets containing DTP up to 30.0%
compared with those fed either control
or 45.0% DTP diets. On the other hand,
rabbits fed diet contained 45% DTP
recorded higher value for total plasma
lipids compared with both DTP groups
and control group. The decrease of
plasma cholestero! and lipids in groups
fed DTP up to 30% may be due to its
high fiber content, particularly cellulose
and lignin. These results agree with
Akiba and Matsunoto (1978) who
reported that, the total bile acids
excretion was slightly increased with
increasing celiulose levels in the diets
and the dietary fibers such as pectin and
lignin, bran and alfalfa bind with bile
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acids and result in a depression of blood
cholesterol, increase bile acids excretion
and mal-absorption of cholesterol and
lipids.. Also, Shen et al (1998} showed
that, dietary fiber level can partly inhibit
hydroxy methyl glutaryl coenzyme A
(HMG-COA), which is responsible for
synthesis of cholesterol in the body.
Furthermore, Tom Brody (1999)
showed that, fiber may reduces plasma
cholesterol, since it decrease the rate of
passage of material through the upper
gastro-intestinal tract and tend to delay
the rate of absomption of nutrients,
probably because of their ability to form
viscous solution.

The results of cholesterol were in
agreement with Kavitha et al (2007)
who found that, blood cholesterol and
LDL-cholesterol contents in broilers
significantly  decreased by DTP
inclusion at 10 and 15% level in the
diets. Liver enzyme activities (AST and
ALT) were significantly reduced in
groups fed either 15 or 30% DTP than
those fed control and 45% DTP diets. It
is worthy to confirm that plasma
concentrations of both AST and ALT
were within normal ranges suggested by
Hillyer and Quesenberry (1994).

Economic evaluation:

It is clear that using DTP in the diet
of the rabbits significantly (P<0.05)
improved the percent of economic
efficiency expressed as % of net
retumm/feed cost, relative economic
efficiency and performance index than
those received control diet (Table, 7).
This improvement in economical
evaluation in groups fed 15 and 30%
DTP may be due to the improvement in
body weight and feed conversion ratio.
The high economic evaluation in 45%
DTP group may be due to lower feed



El-Medany et al.

Table (6); Effect of feeding different levels of dried tomato pomace (DTP)on
bleod constituents of growing rabbits.

Parameter Control 15%DTP 30%DTP  45%DTP  Sig.
Total proteins (g/dl) 7.5120.52 8.50+0.14 759020 7.37+024 NS
Albumin (g/di) 4.57+0.46 492+029  453%0.17 4.022005 NS
Giobulin (g/d!) 2.94+0.29 3.58+0.38  3.06x0.17 3.35%022 NS
A / G ratio 1.61£0.23 1.45:0.23  1.50£0.13  1.212008 NS
Cholesterol (mg/dl) 144.6*£5.6 101.9°%10.8 9647164 164.5°+45  **
Total Lipids (mg/dl) ~ 394.3%431.7  278.3%:928 329'9;*“- 504";'*3 Lo

ALT (/) 11.55+1.2 6.63%1.15  5.00%0.71 7.77°%:0.15  **
AST (u/1) 23.1%°+0.2 14.5%£1.5 115215 31.5'245 s
Urea-N (mg/dl) 31.77+0.81 33.05+£3.04  28.13x1.01 28.64%1.22 NS

%5.¢ Means within the same row with different superscripts are significantly different

at P=0.05. Sig. =Significance

NS = Not significant * (P<0.05) ** (P<0.01)

Table (7): Effect of feeding different levels of dried tomato pomace (DTP)on
economic traits of growing rabbits.

Item Contro} 15%DTP 30%DTP 45%DTP  Sig
Total feed intake (Kg/rabbit) — 4.98%:0.10  5.62+0.14 5473010 4272026  **
Live body weight 1.90%0.02  2.21%0.01  2.06°0.03  1.87°%0.02  **
Total feed cost (LE) 747:0.14  8.02:0.10 723049  5.01°%40.31  **
Total return (LE)' 28.55%40.33  33.28%:0.13  31.01°:0.51  28.09°:0.36  **
Net return (LE) 9.08%:0.18  13.26'20.14  11.78°%:0.07  11.08°%0.07  **
Economic efficiency (%) 121.4°20.3  165.5°43.2  164.7°%12.1 2228134  **
Performance index 48.78°4032 6296146  54.52°:150 54.93%:226 ¢

P Means within the same row with different superscripts are significantly different,

Sig. =Significance NS=Non Significant, * (P<0.05), ** (P<0.01)

price of 1 Kg live weight = 15.0 L.E. at time of experiment.
2 Net return = Total return — [Total feed cost+ Fixed cost (12.0 L.E.)]
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cost compared with the other groups.
These results agreed with Abd El-Razik
(1996) and Devasena et al (2007) who
found that there was reduced cost per
weight gain in the rabbits fed DTP
containing diet up to 15% as compared
to rabbits fed with control diet.

In conclusion, the results indicated
that dried tomato pomace can be used up
to 30% in growing rabbit diets as a
substttute to high price conventional feed
ingredients without adverse effects on
productive  performance,  nutrients
digestibility coefficients and blood
components with improving economic
efficiency.

REFERENCES

Abd El-Razik,W. (1996). Effect of
substitution of tomato pomace for
com in growing rabbit diets on
growth performance and carcass
traits. Egyptian Journal! of Rabbit
Science.. 6: 1, 79-86.

Ahmed, 8.5.; KM. El- Gendy; H.
Ibrahim; A.A. Rashwan and M.L
Tawfeek (1994). Growth
performance, digestibility, carcass
traits and some physiological aspects
of growing rabbits fed tomato
pomace a substitution for alfalfa
hay. . Egyptian Journal of Rabbit
Science, 4:1, 1-13

Akiba, Y. and T. Matsunoto. (1980)
Effect of several types of dietary
fiber on lipid content in liver and
plasma, nutrient retention and
plasma transaminase activities in
force fed growing chicks.. J. Nutr.
110, 1112-1121.

50

Alicata, M.L; G.Leto.; A. Bonanno and
M. Alabiso (1996). The use of
tomato skins and seeds in the
feeding of breeding rabbits. Rivista
di Coniglicoltura, 33: 6, 39-45.

A. 0. A C. (1996).0fficial Methods of
Analysis, Association of Official
Analytical Chemists. 16" edition,
Washington, USA.

Belibasakis, N.G.; P. Ambatzidis and D.
Tsirgogianni  (1995). Effects of
ensiled wet tomato pomace on milk
production, milk composition and
blood components of dairy cows.
Zivocisna Vyroba.. 40: 9, 399-402..

Bias, E.; J.C. Fandos; C. Cevera; T.
Gidenne and I.M. (1990). Effect de
la nature du toux” de’amidon sur
L’atilisation digestive de la chez le
la pis, au cours de Ila
croissance.Semes. Journess de la
Recherche cunicole. Paris. France.

Cheeke, PR. (1987). Rabbit Feeding
and Nutrition. Academic press, New
York

Cheeke, P.R.; N.M. Patton; S.D.
Lukefahr and J.I. McNitt (1987). In:
Rabbit Production 6 Ed. Interstate
Printers and Publishers. INC., USA

Cheeke, P. R.; N.M. Patton and G.S.
Tempelton (1982). Rabbit
production. 5th Edition, Interstate
Printers and Publishers Danville 1I.,
USA.

Deraz, T.A (1996). The production of
microbial protein from some
agricultural wastes and its utilization
in ruminant. PhD thesis Faculty of
Agriculture, Ain Shams University

Devasena, B.; B. Punyakumari; I.V.
Ramana; D.S. Kumar and J.



Egyptian J. Nutrition and Feeds (2008)

Ramaprasad (2007). Utilization of
tomato (L. esculenrum) pomace in
broiler rabbit diets. Indian Journal of
Small Ruminants, 13: 1, 65-69.

Duncan, D.B. (1955). Multiple range
and multiple F test. Biometrics,
11:142,

El Boushy, A.RY and Van der Poel
(1994). Poultry feed from waste. 1%
Edition, Chapman &Hall, 2-6
Boundary Row, London SEIl
SHN,UK.

El-Sayed, I.M. (1994). Nutritive value
evaluation of some crops, vegetable
and fruit residues. M. Sc. Thesis,
Fac. Of Agric. Cairo University,

El-Shinnawy, M.M. (1990) the role of
fibrous residues in  feeding
ruminants,3" International
Symposium on feed Manufacture
and quality control. p, 321-326.

FAGQ {1991). Production yearbook, Vol.
44 Food Agriculture Organization of
the United Nations, Rome.

Fekete, S and T. Gippert (1986).
Digestibility 2nd nutritive value of
nineteen important feedstuffs for
rabbits. J. Appl. Rabbit Res., 9 (3) :
103 -108.

Gidenne,T., and JM. Perez (1993).
Effect of dietary starch on digestion
in the rabbit. 1. Digestibility
measurements from* weaning to
slanghter, Animal Feed Science and
Technology. 42, 237-243.

Gippert,T.; S. Lacza and J. Hular
(1989). Utilization of agricultural by
products in the outrition of rabbit.
Proceedings of Fourth Rabbit world
Congress. Budapest, 163-172.

Goering, H. X. and P.T. Van Soest
(1970). Forage fiber analysis
(apparatus, reagent, procedures and
some applications). ARS, US. Dept.
Agr. Handbook, Washington, DC.
20402.

Hathout, MK and HM. El-Nouby
(1990). Practical application of crop
residues treatment in Egypt. 3"
International Symposium on feed
Manufacture and quality control, pp,
337-347.

Hillyer, E.V. and K.E. Quesenberry
(1994). Ferrets, rabbits and rodents
clinical medicine and surgery. Basic
Approach to veterinary care rabbits
165-166. ’

Kavitha, P.; J.V. Ramana; J.R. Prasad;
P. V. Reddy and P.S. Reddy,
(2007). Effect of dried tomato
(Lycopersicon esculentum) pomace
inclusion in broiler diets on serum
and muscle cholesterol content.
Indian Joumal of Animal Sciences.
Indian Council of Agricultural

- Research, New Delhi, India;. 77: 4,
338-343.

Khorshed, MM. (2000) Different
treatments for improving quality of
some crop residues used in ruminant
nutrition. Ph.D. thesis. Faculty of
Agriculture, Ain Shams University.

King, AJ. and G. Zeidler (2004).
Tomato pomace may be a good
soutce of vitamin E in broiler diets.
California Agriculture, 58 (1} 59-
62,

N.R.C., National Research Council
(1977). Nutrient requirements of
rabbits. National Academy of
Science, Washington, D.C. :



Ei-Medany et al.

North, M.O. (1981). Commercial
chicken. Production Annual. 2nd
Edition, AV., publishing company
IN.C., Westpost Connicticut, USA.

Pajk, T.; V. Rezar; A. Levart and J.
Salobir (2006). Efficiency of apples,
strawberries, and tomatoes for
reduction of oxidative stress in pigs
as a model for humans. Nutrition.
Elsevier, New York, USA: 22: 4,
376-384.

Persia, M.E.; C.M. Parsons; M. Schang
and J. Azcona (2003). Nutritional
evaluation of dried tomato seeds .
Poult. Sci., 82: 141-146.

Rojas, I.; R. Parra; A. Neher and M,
Benezra (1989). Use of a residue
from tomato processing in feeding
growing r1abbits Informe anual,
Universidad Central de Venezuela,
Facultad de Agronomia, Instituto de
Produccion Animal. 34-35.

52

SAS, (1998). SAS. Procedure Guide.
Version 6.12 Ed. “SAS Institute Inc.
Cary, NC.USA.

Sawal, R.K.; D.R. Bhatia and V. Bhasin
(1996). Incorporation of tomato
pomace in the diet of rabbits. Indian
Journal of Animal Nutrition. 13: 1,
35-38.

Shen, H.; L. He; R. L. Price and M. L.
Femandez (1998). Dietary soluble
fiber lowers plasma  LDL
cholesterol by altering lipoprotein
metabolism in female guinea pigs.
J. Nutr. 128 (9) : 1434-1441. '

Soltan, M.A (2002). Using tomato and
potato  by-products as  non-
convential ingredients in Nile tilapia
diets. Annals of Agric, Sci,
Moshtohor, 40 (4): 2081-2096.

Tom Brody (1999). Nutritional
Biochemistry. Second Ed.
University of California at Barkeley
California Academic press. Library
of Congress.



Egyptian J. Nutrition and Feeds (2008)

Agalilh il Y1 (300 A ciaall alilakalf JiS alsdiul 450

lmlw@‘&p@ﬁ‘,z‘uﬂb daaf el g1 Hsa daaa Jusi
aa G AR puad (e daaly o) 0 A (Gl g UG padd!
e 6 B AR B0y et 30 Gigagdl 38 se cidle Yy LAIY g 56 al Janalt?

05 bavs gias sl Lused yae e pghaia an¥l (ot ) auill (pa Gl () gen a0 Fal ol a2 3 pail
caaill ol e Ciiaall alslalalt i g Ailida Slyghise aladiuol G505 Zud 50 flliy a 625.8£15.5,50
c__n_)l u]g L‘ﬁl_y.:; .,QIJ‘!I S s ,Eﬁ:ﬁ“ L'_!L._t.\L-.am 3 1&3;3“ paileai sr}li w&n (Pn.“jl idhalea
Cul g CO agie JS oS Guad b L) pde Rusad (e Lede S8 (ST G pad Dl gana
R Al A ganall Cupi (i (B ecinall asbalall Jis Aibcal (g% J SN Gdall o Y1 Ao pandl
O gl ciaca g i e cciisall pblakll Ji5 9045 5 630 <15 e Ggina 33N e Ayl
ol Sl 30y puandl 535 (o Asina 335 ae) %630 6 gian (ia Cainall ploball Jid plasSul
‘ol b Eamd 13 59 see dio il phlokll U5 %45 o Jy 880 de gapadly TEd @il
sl oSl 550 5 a5 s (b ime o] Cllas gl allalall 5 %15 o 3l de gand
Jid plasiuly 3N Jigath Jalna g cilall o pa gl llghiadd o IS 3 af LS Ay jaill 3 ul SN
il Caiaal alalalall Ji5 9645 ol slaaal 4o yandl Cilaas Cpa 9630 5 ae Sia Chigall alaladall
Ji5 plasial ool Ay ol 3 5N 435 B J g Sy T e dio ga g ligune Cile i 138 (g5 alaa
Pt (4l o puiaal) B3 ALl Sl et el (b cand M mal pgan ) il lalakal
piad CBlae SIS o) 43l G 4 g SN Ao panally pg i die dllSy Cpny Sl (e AN Galitiad)
Al L gageall S palt g o gngall Aall i o) pf Clpons (il ail o gina (5 2BV paliuall
G sl il ol SN Ao ganalls 2550 wibaall adalalall JB e $130al Cilo ganall (o LY a0a o}
s o Jg RSN de gape g Loy Aliaall e garall cpy Lapill Lpuaill o 59y iledl) o 8 Lygina
L Jlie sie KM digdelt e 130l do punal pa L o ilane il pall y AN Lonail 565,591 il
e A higima (5 392y p2e Gl G aciiaall alelalall Ji5 %45 ol 2630 o #3aall do ganally
b oy pll L3t i Lol g culansladl OB Cue s Gaad ocud g plall Cpa gl ASH iy ol
A Cuminil JyEEll Gl die chipadl abldsll B e Al Clgiee e B S
o (in Chinall plabalalf Ji e 4y pine 3o (o Y 4000 2o Lyyima LD (3 jiead oI
o Gl Gl cY s e Ciaall dbladall Ji5 9645 Sl 53l cait )Y il ol e 9430
b Lgina 38N cilay 350 L3S el Ciinall ablalall Ji5 9430 5 15 <0 Silo pasaly Ll jlia Jie Lo )
Bl e $3aall e gaall b LS ks op sl Lt 05 2630 o %615 e Slaaadt e yandl
s yina (puand il Y SN (6 Chindll albabll 05 plaitil gal Cinall alalakall i 9645 )y
Jis sl o p3EH (e palatag oy SK Ao gaaddly DA oY Jida g Ll Ll aBYI S A
cpningll Clalea ¢ AtV oW1 Cpany o (S Al LYY 300 3 %30 Joma o ciinall plalabil
Al aTiY Bl g aall i oS

53





