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ABSTRUCT

The present study was conducted to study the effects of substituting corn by 5 or 10% dried
tomato pomace (DTP) with and without multienzymes supplementation. A total of 75 broiler chicks
were allotted into five groups (15 birds/ group} with 3 replicates of 5 birds in each, they were fed on
isocaloric and isonitrogenous diets for 6 weeks and the feeding period was divided into 2 stages:
Starter stage (0-21day) in which the birds were fed on diet contained CP 23.1% and ME 3024
kcal/kg diet. Grower-finisher stage (22-42) day in which the bird fed diet contained CP 19.2% and
ME 3200 kcal/kg diet. Group 1: Fed on basal control diet without any substitution. Group 2,3: fed on
a diet contained 5% and 10% dried tomato pomace with multienzymes supplementation . Group 4,
5: fed on a diet contained 5% and 10% dried tomato pomace without multienzymes
supplementation. The results reveled that substitution of corn by 5 and 10% DTP had significant
increase in average body weight and gain all over the experiment period. However the groups fed
diet contained DTP with enzymes showed better live body weight than that fed diet contained DTP
without enzymes.There was significant decrease in feed conversion between control group and the
birds fed diet contained 5% and 10% DTP with enzymes. Also results showed significant decrease in
serum total cholesterol, triglycerides, HDL-C and LDL levels in groups supplemented with DTP.
There was no significant difference in dressing%, between control group and other groups while
abdominal fat % was significantly decreased in groups supplemented with DTP. Inclusion of dried
tomato pomace led to significant increase in total return, net profit, performance index % and
economic efficiency in comparison with control group.

INTRODUCTION

The shortage of raw materials such as com,
soybean for poultry feed industry has resulted in

improvement of most the studied traits of
broilers i.e. growth performance feed efficiency,
performance index, mortality and carcass quality

a continuous increase in the cost of production,
causing a phenomenal rise in the unit cost of
product. Wet tomato pulp can be further dried to
approximately 900 g/kg DM and, because of its
chemical composition, which  possesses
substantive nutritional value, can provide the
poultry industry with an alternative feedstuff (1).
Enzyme supplementation of high fibre-
containing diets has been reported to bring about
reduction in cost as well as improvement in the
performance and carcass characteristics of
brotler chicks (2,3). Tomatoes are consumed
either fresh or canned. The seed and skin are the
byproducts of tomatoes. Kaha and Edfina
companies produced not lees than 1080 tons- of
tomato waste per year. The possibility of
replacing the nonconventional feed (tomato
pomace) at levels of 2.5, 5.0, 7.5 and 10% , the
2.5 and 5.0 of tomato pomace resulted

“. |

The multienzyme supplementation to the
broiler ration improved feed conversion ratio.
Multi enzymes are more effective especially in
rations which contain high amounts of barely
and sunflower with high cellulose (5).

The improvement in body weight gain
obtained upon feeding enzyme mixtures may be
attributed to the presence of amylase and NSPs
degrading enzymes in enzymes mixture rather
than protease that making the nutrients more
available to the birds and improve chicks growth
performance (6).

MATERIALS AND METHODS

This study was carried out at Poultry
Research Unit, Dept. of Nutrition and Clinical
Nutrition, Facuity of Veterinary Medicine,
Zagazig University. A total number of 75 one-
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day old Cobb broiler chicks were randomly
assigned in 5 experimental groups (15 bird/
group) with 3 replicates of 5 birds in each. Birds
were reared in a naturally ventilated open house
with saw dust as litter. Continuous lighting was
provided and starting temperature was 33°C
then decreased gradually 2°C each week.
Vaccination program against New Castle and
Gumboro diseases was applied.

Broiler chickens fed on diet contained different
~ levels (0, 5, 10%) of dried tomato pomace
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(DTP) with and without addition of
multienzymes (Roxazyme 0.1% composed of
cellulase, glucanase and xylanase combination).

Isocaloric, isonitrogenous starter diets from
0-21 day (3005 kcal’kg ME, CP 23.1%) and
grower-finisher diets from 2242 day (3200
kcal’kg ME, CP 19.1%). Diets were formulated
(Tables 1, 2) to meet the nutrient requirements

7).

Table 1. Physical and chemical composition % of the experimental diets used in the starter

stage .
Experimental diets
Ingredients DTP 5% DTP 10%
Control With Without With Without
enzyme _enzyme  enzyme _ enzyme
Yellow com 57.84 52.24 52.34 4724 47.34
DTP - 5.0 5.0 10.0 10.0
Soybean meal, 44% 26.9 26.0 26.0 24.88 24.88
Corn gluten, 60% 50 50 50 5.0 5.0
Fish meal, 68% 6.0 6.0 6.0 6.0 6.0
Calcium carbonate 1.04 1.04 1.04 1.02 1.02
Calciundibasic phosphate 0.88 0.88 0.88 0.82 0.82
Soybean oil 16 3 3 42 4.2
Cormnmon salt 03 03 03 0.3 03
Premix'(vits &minerals) 0.3 03 0.3 0.3 0.3
DL- Methionine, 98% 0.14 0.14 0.14 0.14 0.14
Multienzymes - 0.1 - 0.1 -
Calculated analysis
ME, Kcal/Kg 3024 3029 3025 3024 3028
CP, % 23.09 23.16 23.15 23.18 23.19
EE, % 440 6.33 6.33 8.08 8.08
CF, % 3.28 4.59 4.59 590 5.90
Ca, % 0.95 096 0.96 0.95 0.95
Available phosphorus, % 0.55 0.53 0.53 0.50 0.50
Lysine, % 1.29 142 142 1.54 1.54
Methionine, % 0.62 0.60 0.60 0.58 0.58
Methionine+cystine, % 0.92 0.93 0.93 0.93 093

'Muvco premix: Each 2.5kg contain vit. A (10, 000000 IU ),vit. D3 (2, 0000001IU), vit. E (10g),vitk3

(1000mg), vit. BI(1000mg), vit. B2(5g),vit.

B6(1.5g),

pantothenic acid(10g),vit. B12 (10mg),

niacin(30g) .folic acid (1000 mg ), biotin(50g), fe (30g), Mn (60g),Cu {4g), I (300 mg), Co(100 mg},

Se (100 mg) and Zn(50g)
DTP: Dried tomalo pamace
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Table 2. Physical and chemical composition % of the experimental diets used in the
grower-finisher stage .
Experimental diets
Ingredients Control DTP 5% DTP 10%
With Without With Without
enzymes enzymes €nzymes  e€nzymes
Yellow com 68 624 62.5 574 57.5
DTP - 50 5.0 10.0 10.0
Soybean meal, 44% 15.5 14.6 14.6 134 134
Corn gluten, 60% 4.4 44 4.4 44 4.4
Fish meal, 68% 6.5 6.5 6.5 6.5 6.5
Calcium carbonate 145 145 145 1.45 1.45
Calciumdibasic phosphate 0.65 0.65 0.65 0.65 0.65
Soybean oil 28 4.2 4.2 54 54
Common salt 03 03 0.3 03 03
Premix'(vits &minerals) 0.3 03 0.3 03 0.3
DL- Methionine, 98% 0.1 0.1 0.1 0.1 0.1
Multienzymes - 0.1 - 0.1 -
Calculated analysis
ME, Kcal/Kg 3205 3206.6 3210 3204 3204
CP, % 19.2 19.2 19.2 19.2 19.2
EE, % 5.88 7.81 7.81 9.56 9.56
CF, % 270 4,01 401 532 532
Ca, % 1.02 1.03 1.03 1.05 1.05
Auvailable phosphorus, % 0.51 0.50 0.50 0.48 0.48
Lysine, % 1.00 1.13 1.13 1.25 1.25
Methionine, % 0.56 0.56 0.56 0.56 0.56
Methionine+cystine, % 0.92 0.93 0.93 0.93 0.93
"Muvco premix: as starter diet . -
Indices for evaluation of growth

performance

The birds were individually weighed at
first day of age then the body weight was
recorded every week to calculate the average
body weight in each group. The body weight
gain was calculated. Feed intake of each
replicate  and feed conversion ratio was
estimated weekly (8) .

Clinicobiochemical measurements

At end of the experiment birds were fasted
over-night and blood samples were taken from
wing vein from five birds randomly selected
from each treatment group. Blood samples
were left to clot at room temperature and then
centrifuged at 3000 RPM for 15 minute. The
clear supernatant serum was obtained and used
for biochemical analysis.

Serum total cholesterol, HDL- cholesterol
(9), triacylglycerols (TG) were determined
colormetrically (10) .

The LDL~cholesterol level can be
calculated from the value of total cholesterol,
triacylglycerol and HDL—cholesterol (11) .

Carcass Traits: Five birds from each group
were taken randomly at end of experiment for
determining carcass characteristics.

Economic efficiency was calculated (12).

Statistical analysis: All the data were
analyzed using the general linear model of
SAS institue (13) .

RESULTS AND DISCUSSION

The results in Figure 1 revealed significant
increase (P<0.05) in average body weight all



Wafaa et al.,

over the experiment period. At 6™ week the
average body weight of control group was
1473.33 g, and the body weight of the groups
fed diet contained 5% and 10% DTP with
enzymes, and 5% and 10% DTP without
enzymes were 1780, 1806.66, 1543.33 and
1880 g respectively. However the groups fed
diet contained DTP with enzymes showed
better live body weight than that fed diet
contained DTP without enzymes.

Supplemmentation of 2.5 and 5.0 % of
tomato pomace resulted improvement of
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growth  performance, feed efficiency,
performance index (4) .

Optizyme had no effect on growth
performance of chicks fed diets containing
sunflower meal (14).

The improvement in body weight gain
obtained upon feeding enzyme mixtures may
be attributed to the presence of amylase and
NSPs degrading enzymes in enzymes mixture
rather than protease that making the nutrients
more available to the birds and improve chicks
growth performance (15,16 ).
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Fig. 1. Effect of inclusion of dried tomato pomace (DTP) in the diet with and without enzyme
supplementation on body weight development of broiler chickens

As shown in Table 3 the obtained results
revealed significance increase (P<0.05) in
average body weight gain all over the
experiment period. Groups fed diet contained
DTP with enzymes showed better body weight
gain than that fed diet contained DTP without
enzymes.

The levels of 4, 8 and 12% tomato
byproducts were significantly increased weight
gains compared with control diet (16). Feeding
chicks alkali treated tomato pomace gave the
highest live weight gain when compared with
other treatments and control group (17) .

As shown in Table 4 the obtained results
revealed non significant difference (P>0.05) in

feed conversion between control group and
other groups in the starter stage (0-3 week).
There was significant decrease (P<0.05) in feed
conversion between control group (3.14) and the
birds fed diet contained 5% and 10% DTP with
enzymes 1.83 and 1.80 respectively. Enzyme
supplementation improved performance of the
broilers (18).

While, addition of enzymes preparation to
commercial diets in feeding broilers had no
significant effects on feed conversion at
marketing age (19).

Results in Table 5 showed no significant
difference (P>0.05) in dressing percent, between
control group and other groups. However there
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was significant decrease (P<0.05) in abdominal
fat% between control group and other groups.

Tomato pomace at levels of 2.5 and 5.0%
dietary TP exhibited higher values of carcass
dressing weight and giblets percentage of chicks
(20).

There were significant (P<0.05) decrease in
total cholesterol, triglycerides, HDL-C and LDL
level Table 6. The serum cholesterol LDL and
HDL of broilers fed on diet contained 8, 16%
DTP were lower compared with other groups
(21).

As shown Table 7 the obtained result
revealed significant increase (P<0.05) in total
return and net profit between control group and
groups fed diet contained 5%, 10% DTP with
enzymes and 10%DTP without enzymes.The
obtained result revealed significant increase in
economic efficiency (P<0.05) between control
group and groups fed diet contained 5% and
10% DTP with enzymes and 10% DTP without
enzymes.
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Enzyme supplementation of high fiber-
containing diets has been reported to bring about
reduction in cost of broiler chicks (2,3) .

The results of the present study revealed no
significant difference in dressing%, between
control group and other groups while abdominal
fat % was significantly decreased in groups
supplemented with DTP.

Inclusion of dried tomato pomace led to
significant increase in total return, net profit,
performance index % and economic efficiency
in comparison with control group. While
inclusion of dried tomato pomace led to
significant decrease in feed cost / kg gain in
comparison with control group.

In conclusion, substitution of corn and
soybean by 5 and 10% DTP had positive effects
on broiler chicken performance. Addition of
multienzymes led to improving broiler chicken
performance and led to significant improvement
in the economic efficiency.

Table 3. Effect of inclusion of dried tomato pomace (DTP) in the diet with and without enzyme
supplementation on the average body weight gain (g/week) of broiler chickens

(meanszSE)
Experimental diets

Age (week) Control with > 5%without with — 10q,;’?\fithout
E€Nnzymes enzymes enzymes enzymes

0-1 113.66+2.33*  108.66+4.66°  108.66+5.92* 114.66+7.42*  103.33+4.66
1-2 260.20x11.09*  272.66£6.35"  269.33%5.81% 278.66+7.42° 268.00+17.32°
2-3 381.00+15.82° 357.33+10.41" 363.33:£5.92® 361.53x13.63" 332.66+7.68"
3-4 182.10£22.59° 212.9416.92° 219.77x12.59® 214.39+7.89° 264.33+17.92°
4-5 286.56£19.03° 391.73x44.32% 338.89+22.55™ 450.74+46.44% 481.11x45.39"
5-6 220.00+20.00° 396.66+31.79° 210.00£30.55° 393.33£20.27° 390.00+45.82"
Total gain (0-6)  1443.52+0.51° 1739.98+0.83" 1509.98+0.00° 1766.31+0.79* 1828.77+0.83°

Abc Means within the same row with different superscripts are significantly different at (P < 0.05)
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Table 4.Effect of inclusion of dried tomato pomace (DTP) in the diet with and without enzyme
supplementation on feed conversion ratio (FCR) of broiler chickens (means+SE)

Experimental diets
Age (week) Control with = S%without with — 10%without
enzymes enzymes enzymes enzymes
1 1.17¢0.008®°  1.0240.007°  1.18+0.05*  1.06+0.07* 1.2740.03*
2 1.54+0.08*  1.5620.02*  1.46+0.04*  1.55+0.03* 1.62+0.11°
3 1.48£0.03°  1.65+0.11™  1.67+0.03®  1.5320.12° 1.850.02°
4 2.61+0.26 1.9740.02°  23610.14®  2.31+0.18% 1.92+0.17°
5 2.09£0.11°  1.7420.13*  221+0.23*  1.58+0.26° 1.62+0.19°
6 3.14+0.19° 1.83+0.16°  3.48+0.12°  1.8010.14° 2.05+0.05%
0-6 1.95+0.11a 1.80£0.07°  1.50+0.14*  1.48+0.13° 1.83+0.11b

Ab Means within the same row with different superscripts are significantly different at (P < 0.05)

Table 5. Effect of inclusion of dried tomato pomace (DTP) in the diet on with and without enzyme
supplementation carcass traits relative to the live weight of broiler chickens (means+SE)

Experimental diets
DTP 5% DTP 10%

Age (week) Control with without with without

ENZYInes enzymes enzymes enzymes
Dressing wt % 83.15+1.66° 82.2440.66* 82.02+0.81° 80.26+1.35® 81.86+1.98*
Liver wt% 2.59£0.35%  2.49+0.37%  3.28+029®  3.1820.02*  3.00+0.28°
Gizzard% 2.16+0.24*  2.02+0.28°  2.2430.16*  1.8220.19°  1.98+0.08°
Heart% 046+£0.01*  0.50+0.06®°  0.45+0.02®  0.5320.01* 0.45+0.01°
Spleen% 0.12£0.01*  0.08+0.01*  0.09+0.04*  0.1130.02*  0.14+0.03°
Abdominal fat% 3.04+0.12°  2.3510.07°  2.67+0.12°  2.70+0.08®°  2.44+0.11°
Bursa% 0.13£0.01*  0.13+0.02*  0.11+001°®  0.12£0.08*> 0.16+0.01
GIT% 5.10£0.36"  5.64+0.50*  6.05+0.44"  575+031° 5.74+0.22%

Ab Means within the same row with different superscripts are significantly different at (P < 0.05)

Table 6.The effect of dried tomato pomace (DTP) inclusion in the diet with and without enzyme
supplementation on serum concentration (mg/dl) of total cholesterol, triglycerides and
lipoproteins in broiler chickens (meanstSE)

Experimental diets
Parameters Control DTP 5% DTP 10%

with without with Without

enzymes enzymes enzymes enzymes
Total cholesterol 137.77+2.22* 108.8842.22° 91.11+4.00° 87.77+4.00° 86.66+3.33¢
Triglycerides 91.6624.81°  77.77£5.14® 74.7244.62° 73.05+4.62° 70.27+2.42°
HDL-cholesterol ~ 90.6642.13*  75.73+2.82° 60.80+1.84° 61.86+2.13° 51.20+1.84¢
LDL-cholesterol  28.77+0.96° 17.60+1.08"° 15.36+1.65° 11.30+1.10° 21.41+1.48"

Abc Means within the same row with different superscripts are significantly different at (P < 0.05)
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Table 7. Economic importance of inclusion of dried tomato pomace with and without enzyme
supplementation on broiler ration

Experimental diets
Parameters . DTP 5% DTP 10%
Control with without with Without
enzymes eNnzZymes enzymes €nzymes
Total return (LE)bird ~ 16.20+0.34°  19.58+0.38° 16.97+0.07° 19.87+0.34°  20.3110.03*
Net profit 7.98+0.38°  11.11+0.23*  8.1910.16°  11.47+0.39*°  11.3320.11°
Total costs 8.21+0.04°  8.46x0.20™  8.78+0.17"  8.39+0.10" 8.98+0.09"
Feed costs 6.65+0.03°  6.90+0.19®  7.22+0.18°  6.8310.11™ 7.42+0.08°
Economic efficiency 1.43+0.06°  1.83:0.04*  1.3520.05"  1.90+0.07° 1.73+0.03°
Feed cost/ kg gain 4.6530.12°  3.96x0.05"  4.80:0.11*  3.87#0.10° 4.10+0.05"°
Performance index %  73.12+3.82° 109.19+2.72* 74.64+1.80° 109.92+2.87* 107.46+3.05"

Abc Means within the same row with different superscripts are significantly different at (P < 0.05)
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