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Table 1- Nutrient composition of tomato pomace
(Squires et al. 1992)

Nutrient %
Moisture 6.4
Crude Protein 18.8
Crude Fiber 31
Ash 3.6
Ether extract 12.2
Trypsin Inhibitor, TIU 1
Nitrogen-free extract 28
Calcium 0.41
Availabile Phosphorus 0.54
Lysine 1.7
Methionine + Cystine 0.3
Metabolizable Energy (kcal/kg) 1760
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Table 2-Ingredients and Nutrient composition of breeder quail diets

Experimental groups

Ingredients (%) Control 4 % pomace 8 % pomace 12 % pomace
Corn (7.7% CP) 54.26 50.41 46.56 42.70
Soybean Meal (45% CP) 34.81 33.69 32.57 31.46
Soybean Oil 3.22 4.22 5.22 6.22
D-L-Methionine 0.15 0.15 0.16 0.16
Di-calcium phosphate 1.45 1.43 1.42 1.40
Calcium carbonate 5.25 5.22 5.20 5.17
NACL 0.20 0.21 0.21 0.21
Sodium Bicarbonate 0.17 0.17 0.17 0.17
Vitamin Premix 0.25 0.25 0.25 0.25
Mineral Premix 0.25 0.25 0.25 0.25
Tomato Pomace - 4 8 12
Total 100 100 100 100
Calculated nutrient content (%)
Metabolizable Energy (kcal/kg) 2900 2900 2900 2900
Crude Protein 20 20 20 20
Lysine 1.09 1.09 1.08 1.08
Methionine 0.45 0.45 0.45 0.45
Methionine + Cystine 0.77 0.77 0.77 0.77
Threonine 0.77 0.76 0.76 0.76
Tryptophan 0.25 0.25- 0.24 0.24
Arginine 1.35 1.35 1.35 1.36
Isolucine 0.85 0.85 0.85 0.84
Leucine 1.70 1.67 1.64 1.62
Valine 0.94 0.94 0.93 0.93
Calcium 2.50 2.50 2.50 2.50
Available Phosphorus 0.35 0.35 0.35 0.35
Sodium 0.15 0.15 0.15 0.15
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Table 3- Tuna scoring system for determining the quality of the chickens

Parameter Specifications Score
. Good 6
Activity Weak 0
Clean and dry 10
Down and Appearance Wet 8
Dirty and wet 0
Body with normal swallowed yolk 12
Retracted yolk Body with swallowed large yolk and 0
rather hard to touch
Open and bright 16
eyes Open and non bright 8
Closed 0
Normal legs and fingers 16
legs An infected foot 8
Two infected legs 0
Completely closed and clean 12
Not completely closed and not 6
Navel area .
discolored
Not closed and discolored 0
No membrane 12
Remaininm Membrane Small membrane 8
Large membrane 4
Very Large membrane 0
No yolk 16
. Small yolk 12
Remaining yolk Lareg yolk 3
Very large yolk 0
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Table 4- Average weight gain, feed intake, and feed conversion rate of growing Japanese quails hatched from
quail fed with different levels of tomato pomace
8% Pomace 12% Pomace Pvalue SEM

Control
4% Pomace

Average feed consumption (g)

First week 46.86 44.46 48.88 51.28 0.953 3.876
Second week 139.17 134.20 152.35 124.33 0.079  4.0222
Third week 152.24 151.77 149.49 131.18 0.765  7.5864
Forth week 175.35 170.18 168.42 156.82 0.837  6.8056
Fifth week 210.50 202.54 200.78 191.43 0.901  8.2050
The whole period 144.83 140.67 143.98 131.01 0.824  5.3520
Average weight gain (g)
First week 20.49 19.61 21.64 19.20 0.876  1.0433
Second week 44.13 37.81 45.02 38.76 0.660  2.3696
Third week 55.74 50.14 49.53 44.46 0.708  3.1809
Forth week 57.23 51.26 49.65 49.40 0.737  2.6297
Fifth week 65.65 44.48 57.33 50.92 0.563  5.2032
The whole period 48.65 40.66 44.63 40.55 0.627  2.3861

Feed conversion factor

Frist week 2.30 2.28 2.24 2.65 0.400 0.1582

Second week 3.16 3.64 3.57 3.50 0.590 0.1921

Third week 2.73 3.09 3.13 2.98 0.140  0.0936

Forth week 3.09 3.35 3.43 3.21 0.071  0.0665

Fifth week 3.47 4.65 3.92 4.00 0.477  0.2560

The whole period 2.95 3.40 3.26 3.27 0.215 0.0780
Joas P>1/:0) wo S saaline pady Gda OLL Lo g sala slaaladl 5
(0 o Ssda S A dbiie b LG pac
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Table 5- Effects of different levels of tomato pomace in mother quail on carcass characteristics and body weight
(g) of progeny at 35 days

Control 4% pomace 8% pomace 12% pomace P value SEM

Live weight 184.90 174.05 183.83 188.23 0.648 3.872

Carcass weight 110.85 99.43 107.98 109.83 0.325 3.359

Breast weight 43.30 41.18 43.58 44.70 0.703 1.007

Thigh weight 27.15 24.90 26.70 27.33 0.660 0.716

Liver 3.43 3.85 3.83 4.18 0.345 0.142

Gizzard 3.93 4.50 3.93 4.35 0.419 0.146

Heart 1.58 1.60 1,55 1.73 0.722 0.055

Whole intestine 8.10 8.93 8.48 8.13 0.821 0.324
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Table 6- Effect of different levels of tomato pulp on the quality of newly hatched chicks in Japanese quails

Control 4% Pomace

8% Pomace

12% Pomace P value SEM

Activity 4.5 6.0
Appearance and crack 9.0 9.5®
Not absorbed of yolk 9.0% 12.02
Eyes 8.0°¢ 16.0?
Legs 14.0° 16.0?
Navel 7.5° 10.52
Remnant of the 6.0° 10.0®

membrane

The remaining yolk 10.0° 14.02

6.0 45 0.222 0.356
10.0% 8.5¢ 0.009 0.147"
12.0% 6.0° 0.024 0.841"
14.0° 8.0°¢ 0.000 0.713"
14.02 8.0° 0.000 0.696"
10.5% 6.0° 0.001 0.535"
11.0% 40° 0.000 0.594"
15.0° 6.0° 0.000 0.771"

Based on the tone scoring table
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Table 7- Effect of different levels of tomato pomace on MDA level of breast meat in Japanese progeny quail at 35

Control 4% Pomace

8% Pomace

12% Pomace P value SEM

2.26° 1.80%¢ 1.69¢

Malondialdehyde
((mmol/l

2.01° 0.001 0.065

SEM: standard errors of means
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Introduction: Use of alternative feed ingredients such as tomato (Lycopersicon esculentum) pomace
for poultry diets is an important factor of successful poultry production in many parts of the world
(Bezabih Yitbarek, 2013). Commercial processing of tomato (juice, paste, puree, soups and/or
ketchup preparations) produces a large amount of pomace with high nutritional value. Up to 30% of
the tomato, by weight, is wasted in the industry as pomace. Tomato pomace as an inexpensive and
primary by-product of tomato manufacturing have been successfully used for poultry nutrition
worldwide. This fiber rich byproduct is a good source of protein, pigment, and vitamins (B and E).
The composition of tomato pomace varies according to agricultural and processing practices, the
degree of drying, moisture removal and separation of cellulose. Tomato pomace is used as an additive
in livestock feed since ruminants such as cattle and dairy cow can digest fiber. Pamce is also used for
nutrition of laying and breeder birds.

Materials and methods: This study was carried out to evaluate the effects of tomato pomace in
breeder quails on performance, weight of organs, quality of newly hatched chicks and the amount of
malondialdehyde in meat of progeny. A total of 160 Japanese quail were allocated in a completely
randomized design to four treatments of 0.0 (control treatment without tomato pomace), 4, 8 and 12%
tomato pomace for five weeks. Each treatment had four replicates (including two males and eight
females in each replicate). The diets of breeders and the growing quails was formulated acocording
the nutrient requirements of quils (NRC, 1994). Tomato pomace was only fed to quail breeder. Before
the experiment, the nutrients contents of both corn and soybean meal were analyzed by near infrared
spectroscopy (NIR). The birds had free acess to feed and water during the breeder and growing
periods. A lighting schedule of 16L: 8D and 23L: 1D was imposed respectively during the breeder
and growing periods. Twenty-five fertile eggs from each replicate (100 eggs from each treatment)
were collected for hatchery in the 5" week of breeder feeding program. The experimental protocol
was approved by animal care and committee of the Urmia University. Ten newly hatched chicks were
used for determination of chick quality parameters at hatch according to the Tuna method. Forty-one-
day old quail chiks from each treatment were divided to four replicate pens and raised for five weeks.
At the end of the experiment (day 35 of age), the birds were slaughtered and the weigths of carcass
indices and internal organs were determined. Moreover, the breast meat samples were collected and
used for determination of malondialdehyde content. Data was analyzed by SAS (9.1) according the
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compeletely randomized design with four treatments and four replicates each. Difference among the
treatment means were tested for significance using Duncan test (P<0.05).

Results: The results showed that the consumption of different tomato pomace levels in breeder quail
had no effects on progeny feed consumption, weight gain and feed conversion ratio during the weeks
and whole experimental period (P>0.05). Althogh there were no significant differences between the
treatments for feed consumption yet the quials hatched from the eggs of 8% tomato pomace diet fed
birds had numerically higher feed intake compared with the other groups. Moreover, there were no
effects of treatments on internal organs and carcass characteristcs at day 35 (P>0.05). Effect of tomato
pomace on activity of newly hatched chicks (P>0.05) was not significant. The down and appearance
of newly hatched chicks of quails fed 8% tomato pomace had the highest quality between the
treatment groups (P<0.05). The quality of retracted yolk, eyes, navel area, remaninig membrane and
remaining yolk of chicks from the quails fed 4% and 6% tomato pomace was highest and significantly
higher than those fed the basal and highest tomato pomace level (12%) (P<0.05). The legs of chicks
belong to the birds fed the highest tomato pomace level was lowest (P<0.05) but there was no
significant difference between the other treatments for leg quality. The eyes quality of chicks from
quails fed 4% tomato pomace was highest whereas the lowest eye quality was related to the chicks of
0.0 and 12% tomato pomace fed birds (P<0.05). The consumption of all totamto pomace levels
decreased breast malondialdehyde content of progeny at week 5 (P<0.05). The breeder quails fed 4%
and 8% tomato pomace had the highest decrease in meat malondialdehyde content of progeny as
compared to the control birds (P<0.05).

Conclusion: In conclusion, consumption of tomato pomace in the diets of breeder quails had no
effects on performance parameters of progeny birds. Consumption of 8% tomato pomace in breeder
quail improves the body antioxidant status and quality of newly hatched quality. Tomato pomace
feeding of 12% to quail breeder () increases the dietary fiber and possibly decrease the nutrients
bioavailability and hence causes the lower quality of newly hatched chicks.

Keywords: Japanese quail, malondialdehyde, performance, chick quality, tomato pomace



