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ABSTRACT

This study was carried out to evaluate the effect of using broiler diets
containing dried carrot processing waste (DCW) on nutrients digestibility coefficients,
growth performance, carcass traits, chemical analysis of chicks meat and economical
value. A total number of 150 unsexed one-day-old Hubbard broiler chicks were used
in the study and were assigned into five dietary treatments in three replicates of 10
chicks each. Five dietary levels of DCW (0, 5, 10, 15 and 20%) were used. The
experimental period was for 8 weeks. No significant differences were detected in
digestibility coefficients of dry matter, organic matter and nitrogen free extract-among
dietary treatments. Control and 5% DCW groups gave the same values for CP, EE
and CF digestibility coefficients and apparent, true nitrogen balance and nitrogen
retained percentage. Digestibility coefficients decreased with increasing the level of
DCW in the broiler diets. During the whole experimental period broiler chicks given
diets containing 0.0 or 5% DCW recorded the highest live weight (LBW) and body
weight gain (BWG) as compared to the other levels of DCW. Feed consumption (FC)
decreased with increasing dietary DCW level, Broiler chicks given controi and 5%
DCW diets showed better efficiency than the other groups all over experimental
periods. There were no significant differences in relative weights of carcass traits, but
gizzard weight (%) was insignificantly increased. Emply intestine weight (%) was
significantly increased with increasing the level of DCW in broiler diets. Broilers fed
diet containing 5% DCW had the highest values for the relative weight of breast and
total meat when compared to the other levels of DCW and control diet. Broiler chicks
received diet contained 5 and 10% DCW showed the higher values of ash content and
protein % for meat carcasses than the other experimental groups. Ether extract % in
the meat decreased with increasing dietary level of DCW. Addition of DCW in broiler
diets decreased price of feed compared to the control feed. Economic efficiency %,
refative economic efficiency and performance index were higher for the control group,
followed by 5% DCW as compared to the other experimental groups.

In general, these resuits indicate that using dried carrot processing waste (DCW} up
o 5% in broiter diets enhances the productive performance and economic efficiency.
Keywords: Dried carrot processing waste, broilers, performance, digestibility, carcass

traits.

INTRODUCTION

As it is commonly known, feeding is the main factor that affects
poultry production. However, feeding cost for poultry is considered to be the .
most expensive item since it represents about 60-65% of the total production
cost (Scott et al., 1976). In Egypt, there is a serious problem of feed shortage
for livestock especially in poullry field. There is also a continuous and rapid
increase in the prices of the conventional feed ingredients. Therefore, the
recent trend in poultry production is the usage of agro-industrial by-products
in poultry diet to minimize the cost of feed as well as to reduce hazard of
poiluticn resulting from these waste products. Feed diversification in the
poultry diet is one of many attempts to reduce the cost of feed in the poultry
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industry. The utilization of waste materials from agricultural or industrial
wastes (by-products) is often applied to overcome the problem of feed
shortage in poultry industry. Rizal1 et a/ (2010) observed that, up to 20% of
the carrot and fruits juice wastes mixture could be included in broiler diets to
effectively replace about 40% corn in the diet. High crude fiber content in
juice wastes mixture limits its utilization by chickens. Up to 7.5% of olive pulp
can be included in the ration of broilers (Rabayaa et al., 2001). Zafar et af.,
{2005) found that the apple by-product could be used in broiler diets. Tomato
pomace of different processing methods couid be included up to 10% in
broiler diets without affecting live weight (Al-Betawi, 2005). Oluremi et al
{2006) reported that dried sweet orange rind could also be used to replace
dietary maize in broiler diets at the 15% level. Diarra ef al (2010)
recommended that the boiled manggo kernel meal could replace up to 60%
of the maize in the diet of broilers without adverse effects on growth and
carcass measurements. On the other hand, Sakhawat et al (1992) reported
that Hubbard broilers fed on diets containing sun-dried carrot residue up
to12% had no significant differences in weight gain, feed intake and feed
conversion efficiency.

The aim of this experimental work was to study the effect of using
dried carrot waste (DCW), at levels of 5, 10, 15 and 20% in broiler diets on
chick performance, nutrients digestibility, carcass characteristics and
economic evaluation of broiler chicks.

MATERIALS AND METHODS

The present study was carried out at the Poultry Nutrition Research
Section, Department of Poultry Production, Faculty of Agriculture, Ain Shams
University. The chemical analysis was conducted at laboratories of the
Regional Central for Food and Feed {RCFF), Agricultural Research Center,
Giza, Egypt.

Experimental Diets:-

Experimental diets were formulated to meet the nutrient requirements
of_broiler chicks based on NRC {1994) recommendation. Dried carrot
processing waste (DCW) was incorporated in the starter and grower,
finisher mash diets. Five dietary levels of DCW (0, 5, 10, 15 and 20%). The
composition and calcutated chemical analysis of the experimental diets were
presented in Tables (1, 2 and 3). All the experimental diets were nearly iso-
nitrogenous and iso-caloric. The experimental period was for 8 weeks, 1-3
weeks of age (starter period), 3-7 weeks of age (growth period} and 7-8
weeks of age {finisher period).

Experimental Chicks and Their Management: -

= A total number of 150 unsexed one-week-old Hubbard broiler chicks
were used in the study. The broiler chicks were nearly equal in the initial five
weight and were divided randomly into five treatment groups of 30 chicks
each. Each experimental group included 30 chicks in 3 replicates (10
chicks/replicate}. Feed and water were supplied ad-fibitium during the
experimental period. Chicks were raised in brooders with wire floor mesh and
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exposed {o 24 hours of constant light. All chicks were kept under the same
managerial hygienic and environmental conditions. Individual body weight
was recorded at first week, three, seven and eight weeks of age. Live weight,
weight gain, feed consumption, feed conversion ratio (g feed/g gain) and
mortality rate recorded during these periods were recorded.

Digestion Trails: -

At 8 weeks of age, 6 birds from each experimental group were used
to determine the digestibility coefficienis of nutrients. Faecal nitrogen (FN)
was determined by separating method of trichloro acetic acid according to
Jakobsen et al. (1960).

Carcass Traits: -

At the end of experimental period (8 weeks old), six birds {3 male and
3 female birds) from each experimental treatment group were weighed and
slaughtered by sliting the jugular vein, then scalded and defeathered.
Carcasses were manually eviscerated and weighed. Liver, heart, gizzard,
intestine and abdominal fat were removed and weighed as a percentage of
live body weight. The rest of the body was weighed to determine the dressed
weight which includes the front parts with wings, hind parts and the neck. The
dressed birds were portioned into right and left sides. The right side of each
carcass was halved into forequarter {breast and wings) and hindquarter (thigh
and drumstick). Thereafter, each quarter was weighed and dissected into
meat, fat and bone and each of them was weighed. The edible organs {heart,
emply gizzard and liver) were also individually weighed. Representative
individual samples of meat from the forequarter and hindquarter were taken,
dried in a forced air oven at 60°C for 24 hours (air DM), packed in labeled
plastic bags and stored in a deep freezer at approximately-20°C until required
for chemical analysis.

Chemical analysis:

The proximate analysis of the dried carrot processing waste (DCW),
experimental diets, meat and excreta were analyzed according to A.O.A.C.
(1990). Dried carrot processing waste 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
A.O.A.C. (1990} at the RCFF, Agricultural Research Center, Giza, Egypt. The
chemical score (CS) value was calculated according to Block and Mitchell
(1946). Calculated values were based on the amount of the essential amino
acid present in greatest deficit in the tested protein compared with the level
present in a reference protein, using the following equation:

cs= g amino acid/100g of tested protein
g amino acid/100g reference protein
Economic evaluation:

The economic efficiency (EEf) was calculated according to the

following equation: EEP = A-B/B X 100. Where A is selfing cost of obtained
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gain (LE per kg) and B is the feeding cost of this gain. The performance index
(Pl) was calculated according to the equation described by North (1981) as
follows:

Pl = Live body weight (Kg)/ Feed conversion x 100
Statistical analysis: - :

The obtained data were statistically analyzed using the general linear |
model procedure described in SAS User's Guide (SAS, 1998). Differences
among means were fested using Duncan’s multiple range test (Duncan,
1955).

RESULTS AND DISCUSSION

1- Chemical analysis of dried carrot waste (DCW):

The proximate analysis of DCW is presented in Table (4). It is shown
that, the DCW has reasonable amounts of protein and carbohydrates
(nitrogen free extract and crude fiber). Moderate amounts of ash and low
amount of EE were also found. The nutritive value of DCW is within the
results reported by Sikder et al. (1998) who found that dried carrot meal
prepared from fresh carrot was found to be a moderate source of protein
(18.83%) and energy (2510 kcal/kg) with low levet of fiber (8 %), while DM,
EE and NFE content were 89.5, 3.5 and 66.17 %, respectively. The resuits of
amino acid contents (%) shown in Table (¢), indicated that DCW used in this
study was poor in the essential amino acids, while rich in alanine and
glutamic acid.
2-Nutrients digestibility coefficients:

Digestibility coefficients of nutrients in experimental diets are
illustrated in Table (5). No significant differences in digestibility coefficients of
dry matter, organic matter and nitrogen free extract among dietary
treatments. Significant differences (P< 0.05 or 0.01) were observed in
digestibility coefficients of crude protein, ether extract and crude fiber as well
as apparent, true nitrogen balance and nitrogen retained percentage due to
adding dietary DCW level in the broiler diets. in general, control and 5% DCW
groups gave the same values for CP, EE and CF digestibility coefficients,
thus decreasing these digestibility coefficients with increasing the level of
DCW in the broiler diets. Additionaily, it could be observed that, a gradual
reduction in apparent, true nitrogen halance and nitrogen retained percentage
by increasing dietary DCW level in the broiler diets, Broiler groups which fed
control and 5% DCW diets recorded the better values for the most nutrients
digestibility coefficients. This may be due to more palatable of these diets
than other experimental diets. Abdel-Azeem and Hemid (2006) found that,
highest apparent digestibility coefficients of OM, CP, EE, CF and NFE were
observed with broiler group fed 8% barley radicel level compared with any of
the other dietary treatments.
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Table (1). Composition and calculated analysis of experimental starter

diets.
ingredients Control | 5% DCW [ 10% DCW | 15% DCW | 20% DCW
Yellow corn 57.50 53.00 53.00 48.40 42.80
Soybean meal (44%) 29.10 26.30 14.20 12.60 11.20
Com gluten mea 8.90 10.20 17.78 18.28 18.98
X62%)
DCW 0.00 05.00 10.00 15.00 20.00
Plant Oil 1.08 02.08 01.00 01.70 02.90
Di-Cal-Phosphate 1.00 01.00 01.60 01.60 01.70
Lime stone 1.82 01.82 01.82 01.82 01.82
Salt (NaCl) 0.30 00.30 00.30 00.30 00.30
Premix* : 0.30 00.30 00.30 00.30 00.30
Total 100.00 100.00 100.00 100.00 100.00
Calcutated chemical analyses
CP % - 23.00 23.10 23.15 2317 23.26
ME (Kcal/Kg)** 3001 3040 3060 3075 3100
Calcium % 1.00 1.04 1.10 1.11 1.15
C\!ailable phosphorusl 0.42 0.41 0.41 0.40 0.39
Q

** Each 3Kg of vitamins and minerals premix used in formulating the experimental diets
contains: vit. A 12000000 JU. Vit. D, 20000001U,vit. E 10000 mg, vit. K 2000 mg, vit. B,
1000mg, vit. B; 5000 mg, vit B; 1500 mg, vit. By 10mg, Pantothenic acid 10000, Niacin
30000 mg, Folic acid 1000mg, Biotin 50mg, Manganese 60000 mg,Zinc 50000 mg, Copper
10000 mg, tron 30000 mg, lodine 1000 mg, Selenium 100 mg, Cobalt 100 mg and Calcium
carbonate 3000mg. ** Calculated according to NRC (1994).

Table (2). Composition and calculated analysis of experimental grower

diets.

Ingredients Control | 5% DCW | 10% DCW | 15% DCW | 20% DCW
Yelow corn 62.20 60.00 59.20 53.58 50.20
Soybean meal (44%) 27.70 20.80 11.90 10.90 06.00
Corn gluten meal (62%) 420 08.30 13.88 14.00 16.98
DCW 0.00 05.00 10.00 15.00 20.00
Plant Oil 2.48 02.48 01.50 03.00° 03.10
Di-Cal-Phosphate 1.00 01.20 01.50 01.50 01.70
Lime stone 1.82 01.62 01.42 01.42 01.42
Sait (NaCl) 0.30 00.30 00.30 00.30 00.30
Premix* 0.30 00.30 00.30 00.30 00.30
[Total 100.00 | 100.00 100.00 100.00 100.00
Calculated chemical analyses
CP % 20.20 203 20.38 20.45 20.50

E (Kcal/Kg)** 3076 3100 |, 3120 3130 3150
Ealcium % ' 1.03 098 | o096 0.95 099

vailable phosphorus % 0.32 0.35 0.39 0.38 ~0.40

** Each 3Kg of vitamins and minerals premix used in formulating the experimental diets
contains: vit. A 12000000 V. Vit. D; 20000001U,vit. E 10000 mg, vit. K 2000 mg, vit. B,
1000mg, vit. B; 5000 mg, vit. B; 4500 my, vit. By: 10mg, Pantothenic acid 10000, Niacin
30000 mg, Folic acid 1000mg, Biotin 50mg, Manganese 60000 mg,Zinc 50000 mg, Copper
10000 mg, tron 30000 my, lodine 4000 mg, Selenium 100 mg, Cobalt 100 mg and Calcium
carbonate 3000myg.  ** Calculated according to NRC (1994),
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Tabile (3). Composition and calculated analysis of experimental finisher

diets.

Ingredients Control | 5% DCW [10% DCW [15% DCW [ 20% DCW
Yeiiow corn 62.20 65.10 62 .40 58 40 54.60
[Soybean meal (44%) 27.70 15.00 08.80 05.40 —_
ICom gluten meal (62%) | 4.20 09.30 12.90 14.70 18.60
DCw 0.00 05.00 10.00 15.00 20.00
Plant Oil 2.48 02.18 02.48 02.98 03.18
Di-Cal-Phosphate 100 | 0120 0130 | 01.40 01.50
Lime stone 1.82 01.62 01.52 01.52 01.52
Salt (NaCi) 0.30 00.30 00.30 00.30 00.30
Premix* 0.30 | -00.30 00.30 00.30 00.30
Total : | 100.00 | 100.00 100.00 100.00 100.00
KCalculated chemical analyses
ICP % 18.77 1847 | 1866 18.86 19.00

E (Kcal/Kg)** 3188 3200 32222 3208 3225
alcium % 1.03 0.97 0.94 0.95 0.96
vailable phaosphorus % 0.32 0.32 0.34 0.35 0.38

** Each 3Kg of vitamins and minerals premix used in formulating the experimentat diets
contains: vit. A 12000000 IU. Vit. D; 2000000IU,vit. E 10000 mg, vit. K 2000 mg, vit. B,
1000mg, vit. B, 5000 mg, vit. B; 1500 mg, vit. B,; 10mg, Pantothenic acid 10000, Niacin
3000C mg, Folic acid 1000mg, Biotin 50mg, Manganese 60000 mg,Zinc 50000 mg, Copper
10000 mg, iron 30000 mg, lodine 1000 mg, Selenium 100 mg, Cobalt 100 mg and Calcium
carbonate 3000mg.  ** Calculated according to NRC (1954).

Table (4): Composition and chemical analysis of the _dried carrot waste.

lA- Proximal analysis (%) as an air dry basis C- Amino acid contents (%)
Dry matter (DM%) ’ 90.25  Methionine 0.14
Organic matier (OM%) 79.20 Cystine 0.18
Crude protein (CP%) o 18.00 |ysine 0.29
Crude fiber (CF%) 13.50 [Theronine 0.28
Ether extract (EE%) 1.77 Arginine 0.29
Nitrogen free extract (NFE%) 4593  jsoleucine 0.37
Crude ash (%) 11.05 l-eucine : 048
pE (kcal’kg)y* 2840  [Valine 053
: Histidine " 026
B- Fiber fractions (%) Phenylatanine 0.23°
. plycine 0.46
INDF 27.92 ISerine 0.31
ADF 1429 |Alanine 126
ADL ’ ' 1.27  Aspartic acid ' 0.66
Hemicellulose 1363 Glutamic acid 0.92
ellulose 13.02 Proline 0.33

The ME was calculated according to Carpenter and Clegg (1956) by applying the
equation:-
ME {kcal/kg) = (35.3"CP %)+( 79.5°EE %)+( 40.6*"NFE %) +199,
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Table (5): Effect of different levels of Carrot by products on the
digestibility coefficients of nutrients and nitrogen balance.

jtems Control 5%, 10% 15% 20% Sig. |

DM 8445+ 087 | 87.6811.39 | 8598012 | 8168+195 | 85971015 | NS
oM 86.05£ 0.74 | 88.82+ 1.33 | 87.22+ 033 | 8359+ 1.88 | 87.49+0.45 | NS

- ep 92.08%+0.7 | 93.12°+0.24 | 91.36°10.50 | 87.40t 042 | 84.73°+0.17 -
FE 92 88°20.36 | 93.21°+0.48 | 91.28%+1.0 | 89.83°£0.65 | 92.22°+0.11 -
CF 54.49%+ 0.34 | 56.64°+1.31 | 47.96°10.27 | 42.19°:0.20 | 40.52°40.25 | *
NFE 91921166 | 93.0610.86 | 93.33+0.09 | 92164266 | 92.18:038 | NS
ANB 03.38%0.04 | 03.38%+0.03 { 02.73°0.05 | 02.25°+0.07 | 01.95+002 | **
TNB 03.50°t0.02 | 03.51°+0.03 | 02.86°40.05 | 02.3240.07 | 02.04+003 | ™
INR% 76.66°+0.21 | 77.87°+1.63 | 70.31°20.91 | 62.60°20.81 | 53.68+1.41 h

A.b,c,d means with the same Jetter are not significantly different. NS= not significant *
(P<0.05) ** (P<0.01)
3- Productive Performance:-

The data presented in Table (6) shows carrot processing waste
(DCW) at levels of 0, 5, 10, 15 and 20% at the different periods (starter,
grower and finisher).

3-a. Live body weight (LBW) and body weight gain (BWG}:
Statistical analysis indicated that, there were no significant differences in
LBW at one week old among different treatments. During the starter period
(1-3 weeks of age), it could be noticed that broiler chicks given diets
containing 5% DCW recorded the highest LBW and BWG followed by those
received diets containing 0.0% carrot by-product (control diet). But, the lowest
values for LBW and BWG were recorded with broilers received diets
containing 10, 15 or 20% DCW as compared with control and 5% DCW diets.
However, analysis of variance of LBW and BWG showed no significant
differences between control diet and 5% DCW diet and highly significant with
~ the other levels of DCW. Similar trend was observed for LBW and BWG
during the grower, finisher and the whole experimental period. This may be
attributed to the higher of crude fiber content of DCW (13.50%), particularly
the higher percent of cellulose, hemicellulose and lignin of cell wall
constituents of DCW. Angele and Weber (1981) who found that, diets
containing 6% fiber of different sources {(wheat bran, corn bran, oat hulls, rice
bran and cellulose) did not influence growth of chicks except the wheat bran
diet which reduced growth rate. While, Haugh (1985) used BDG up to 20%
for feeding poultry obtained reasonable findings, but more than 20% gave
noor FCR due to high crude fiber content.
3-b, Feed consumption {FC} and feed conversion ratio {FCR):

~ As shown in Table (6), values of feed consumption were higher for
the group given 5% DCW foliowed by those fed control diet. While, there was
a decrease in the feed consumption with increasing dietary levels of DCW in
the broiler diets. Statistically, these differences were highly significant
{P=0.01) through the different experimental periods. Generally, total feed
consumption was reduced with increasing dietary levels of DCW compared
with control diet or 5% DCW. Broiler chicks given control and 5% DCW diets
converted their feed into BWG more efficient than the other experimental
groups during the different experimental periods. it was observed in this
experiment, increasing dietary level of DCW in the broiler diets resulted in the
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worst FCR compared with control group and 5% DCW. These results
disagreed with those of Rizal1 et al (2010) observed that, increasing juice
wastes mixture levels in diets increased feed consumption and average daily
gain, while improving feed utilization efficiency. Findings of Sikder et al (1998)
reported that body weight gain and feed conversion of iaying hens were not
significantly affected due to dietary addition of dried carrot meal (DCM) and
no mortality was observed during the experimental period. On the other hand,
Sakhawat ef al (1992) reported that Hubbard broilers fed on diets containing
sun-dried carrot residue up to12% had no significant differences in weight
gain, feed intake and feed conversion efficiency. Abdel-Azeem and Hemid
(2006) found that, feed utilization was impaired with increasing the fiber
content. Feed consumption (FC) was decreased with increasing dietary
barley radicei levels. Oluremi et al (2006) assigned to five dietary groups in
which sweet orange (Citrus sinensis) rind (SOR) replaced maize at 0, 5, 10,
15, and 20% levels in both starter and finisher diets and they found that, no
significant effect on feed intake, body weight gain, feed conversion ratio and
feed cost per broiler while final live weight was affected significantly (p<0.05).
increasing dietary SOR content beyond 15% reduced growth rate, which
cumulatively caused a decrease in final live weight.
3-c. Mortality rate:

It is worthy to notice that all broilers within the experimental
treatments were heaithy during the different experimental treatments.

Table (6). Effect of different levels of Carrot by products on growth
_ performance of chicks.

tems | 00% | 850% [ 100% | 150% | 20.0% |Sig.]
ive Body Weight (g) at : T
Cne week | 140.67+0.88 | 140.33¢1.45 | 140.67+1.20 | 141.00£0.85 | 139.3310.88 | NS
[ weeks | 490.33°+28.6 | 504.33°:8.74 | 348.33"+12.7 | 343.0°216.26 | 321.672549 |
7 weeks | 1795.7°485.5 | 1/96.0°£88.6 | 1079.0"244.9 | 928.0°+37.55 | 726.67°+6.33 | **
H weeks | 2165.3'150.4 | 2159.0°+76.3 [ 1412.7°+394 | 1113.0°:35.3 | 876.331219] *
ody Weight Gain (BWG) (g) at :

"3 weeks [349.67°427.74| 264.0°47.77 | 207.67°212.0 | 202.0°¢16.4 | 182.33°46.36 | *
3-7 weeks |1305.3'¢11,01] 1201.7°483.9 | 730.67°#36.1 | 585.0°%22.1 | 405.09.17 |
7-8 weeks |360.67°£73.10] 363.0°235.1 | 333.67°£58.5| 185.0°453.1 [ 145.67+21.8 | *
1-8 weeks | 2024.8°£50.2 | 2018.7°t74.9 | 1272.0°439.8 | 0972.0°+52.7 | 0737.0%+227 | **
Freed Consumption (g/bird) at:
[1-3 weeks | 643.67°+39.8 | 704.33°+13.7 [ 512.33%£22.2 | 491.00°+31.9 [ 430.33°+498 [ **
7 weeks | 2608.7°¢135 | 2710.3°2210 | 2166.3°478 | 1833.3°475 | 1605.0°251 | =
7-8 weeks | B12.67°%71 | 787.67-2151 | 689.67°+16 | 606.337+28 | 509.0°+71 | ™
1.8 weeks | 4065.0°+185 | 4202.3"+68.8 | 3368.3°+99.5 | 2930.7°£120 | 2544 3%¢144 | **
Feed Conversion {g feed/g gain) at: :
i-3weeks | 1.84°+003 | 1.94°+0.03 | 2.47°:0.05 | 2.43":004 | 2354022 [ "
7weeks | 2011008 | 2.11°40.17 | 2.97°20.09 | 3.13°20.03 | 397021 [ -
8 weeks | 2.497+0.75 | 2.23+0.51 | 2.21°+.0.42 371°L.76 3.45%10.34 *
H-8 weeks | 20172007 | 2.08°2006 | 2644007 | 3.02°#0.15 | 3.45%012 | *

All values. within rows with the same superscript or no superscript are not significantly
P<(0.05) p <({0.01).

different.

NS= Not significant
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4- Carcass traits and carcass cuts:

Data concerning the effect of DCW on carcass traits and carcass
cuts for experimental groups of broilers are shown in Tables (7 & 8). No
significant differences were detected in relative weights of carcass traits. It is
interesting to notice that, gizzard weight (%) was insignificantly increased and
significantly increased empty intestine weight {%) with increasing the level of
DCW in broiler diets. These resuits agreed with those of Rizaltl et al (2010)
who found that no significant affects on carcass, liver, pancreas, gizzard or
heart percentages due to feeding broilers on juice wastes mixture levels.
Abdei-Azeem and Hemid (2006) observed that, a gradual decrease in the
abdominal fat, gizzard fat and total non-carcass fat, while the relative weight
of gizzard was increased by increasing barley radice! levels in the broiler
diets.

Analysis of variance showed no significant differences in relative
weight of thigh, drumstick, wing, total fat and {otal bone among experimental
groups. Broilers group fed diet containing 5% DCW had the highest values
{P< 0.05 or 0.01) for the relative weight of breast and total meat when
compared to the other levels of DCW and control diet. Orr and Moron (1976)
and Hegazay et af (1998) indicated that the different by-products used in
broiler diets had little or no effect on the dressing percentages or edible
giblets as long as the diet contained the requirements of protein and energy.
Oiuremi et al (2006) showed that, the diets had significant effects only on
thigh +drumstick and the abdominal fat deposit of broilers. The relative
weights of thigh +drumstick significantly increased in broilers receiving the
sweet orange (Citrus sinensis) rind (SOR) based diets up to 15% SOR
replacement and thereafter decreased. Generally, the values obtained for
carcass cuts of birds on the SOR diets were higher than for the control. The
abdominal fat content of 0.28% to 0.65% live weight showed a significant
increasing effect (p<0.05) from 0% to 20% SOR replacement.

5- Chemical composition of chicks meat:

Table (9), shows that, no significant differences (P>0.05) were found
among dietary treatments in percentages of dry matter and moisture content.
However, the high levels of DCW in the broiler diets were insignificantly
increased in moisture content and decreased in dry matter compared to the
controi group. Table (10), shows that, broiler chicks received diet contained 5
and 10% DCW, scored the higher (P = 0.01) values of ash content and
protein % than the other experimental groups. It is interesting to notice that,
gradual reduction for ether extract % in the meat chicks was affected by
dietary levels of DCW up to 20% in the diet. Moreover, the higher value of
content for the control group was compared to the other experimental
treatments, these differences were highly significant (P < 0.01). In this
concern, Saad (1998) reported that the inclusion of tomato waste meal in
either tilapia or carp diets (10 and 5.63% respectively) had no significant
effect on whole body composition (moisture, CP, EE and ash contents).
Similarly, Soltan (2002) found that replacing 50% of soy bean meal by tomato
waste meal in tilapia diets had no significant effect on moisture and CP
contents in fish bodies.
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Table (7). Effect of different levels of Carrot by products on carcass
traits of chicks.

Traits 0.0% 5.0% 10.0% 15.0% 20.0% Sig.
Carcass wi %  [71.5041.0571.93+0.8574.2114.96] 67.2630.49 | 70.3121.31 hfg—‘
iblets wt % 3.56+0.3903.34+0.1203.03+0.01| 03.73+0.06 | 03.9040.34 | NS
dible parts wi74.6120.7075.26+0.7377.24+4.70 70.9840.43 | 74.20+1.65| NS
Yo
onedible parts wl125.391-0.70 4.74+0.7322 77+4.70) 29,0210 43 | 25.80+£1.65 | NS
Yo
eartwt % 00.40+0.0210.28+0.01 /00.311+0.02| 00.4040.03 | 00.37+0.02 | **
Liver wt % 01.86+0.26801.64+0.0801.20+0.07} 01.53+0.03 1 01.57+0.03 | NS
Gizzard wt % 01.18+0.1 1.3010@01.4410.05 01.64+0.02 | 01.8340.33 | NS
ntestines wt % 101.74+0.1001 .6410.0&*02.0710.04 02.18+0.08 { 02.80+0.29; **
Blood wt % 03.0010.3603.4910.1q03.4110.25 03.84+0.02 | 03.39+0.08 { NS
Feather wt % 03.5610.3903.3410.12[03.0310.01 03.7310.06 | 03.90+0.34 | NS
Non carcass faT)3.2110.4203.7910.2365.50:!:0.54 03.611+0.13 | 04.4620.55| *
wt %

All values within rows with the same superscript or no superscript are not significantly
differentt NS= Notsignificant P<(0.05) p s{0.01).

Table (8). Effect of different levels of Carrot by products on carcass
cuts of chicks.

Traits 0.0% 5.0% 10.0% 15.0% 20.0% [Sig.
highwt % | 17.764£0.48 | 18.64+1.47 | 17.2710.17 | 17.7310.02 | 16.09+1.39 | NS
Drumstick wil 11.7920.59 | 11.79+0.59 | 11.7320.64 | 11.95+0.77 | 10.88+0.14 | NS
o
Breasiwt % |25.80°+1.25]31.45°+0.43 P4.827°40 44| 22.86°+0.50 | 19.82940.78 4
Wing wt % [06.47+0.39 | 06.1210.12 | 06.54+0.40 | 05.9440.05 | 05.74+0.73 | NS
otal Meat %/42.37°+1.87|50.39%%1.1739.92°°+0.61/38.78™+3 65| 34.70°¢1.17| *
Total Bonel 11.031£1.83 [ 10.2741.27 [ 11.0240.83 | 12.03+1.55 | 10.99:1.07 [ NS
%
Totat Fat % | 08.42+0.26 | 07.32+0.88 | 09.38+1.81 | 07.38+0.79 | 06.841+0.23 [ NS

All values within rows with the same superscript or no superscript are not significantly
different.  NS= Not significant  Ps(0.05) p <((0.01). -

Table (9). Effect of different levels of Carrot by products on proximate
analysis of meat chicks.

ltems 00% | 50% | 10.0% 15.0% 20.0% | Sig.|
Moisture % 71.2021.43 | 74.33:0.39 | 73.4920.73 | 72.75+0.62 |73.1921.02| NS
Dry matter % 28.7141.43 | 25.67£0.39 | 26.5120.73 | 27.25¢0.62 | 26.81%1.02 | NS

ICP as a % of DM [ 68.97°+0.26 | 81.55°¢0.20 | 76.55°+0.14 | 73.85°40.33 [66.50°+0.17
%asa % of DM _| 23.89°0.33 [ 21.91"40.20 | 17.56°40.12 | 16.29740.12 [15.57°%0,25] =
sh as a % of DM | 03.73°+0.33 | 04.45°+0.14 | 04.42°+0.02 | 03.75"+0.03 j04.10™+0.12[ *
All values within rows with the same superscript or no superscript are not significantly
different.  NS= Not significant  P<(0.05) p <{(0.01).
6- Economic evaluation:
From data in Table (10) observed that, the estimated cost for each
Kg feed mixture was 2.138, 2.118, 2.093, 2.072 and 1.994 for diet containing
0.0, 50, 10.0, 15.0 and 20.0% DCW respectively. Whereas the value of
11.00 LE was the current selling price of one Kg live body weight of broiler
chicks during the experimental period, these results indicate that, addition of
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DCW in broiler diets decreased price of feed compared to the price of control
feed. Concerning economic efficiency, relative economic efficiency and
performance index values were higher for the contrel group, followed by 5%
DCW group as compared io the other experimental groups. Saad (1998)
reported that the inclusion of 10% tomato waste meal in tilapia diets reduced
feed cost by 15% Also, Soltan (2002) found that replacing 50% of soybean
meal by tomato waste meal in tilapia diets reduced feed cost by 10.93%.

Table (10). Effect of feeding different levels of carrot by-products on
the economical value of broiler chicks

[ items 0.0% 5.0% 10.0% 15.0% 20.0%
Price/Kg feed {(LEY 2.138 2.118 2.093 2.072 1.894
[Total feed intake/chick (kg) 4.065 4,202 3.368 2931 2.544
Total feed cost/chick (LE) 8.69 8.90 7.05 6.07 5.07
ricefkg live weight (LE)® 11.00 11.00 11.00 11.00 11.00
otal revenue 22.275 22.205 13.992 10.692 8.107
INet revenue/chick (LE) 13.85 13.31 6.94 4.18 3.06
Economical efficiency (EEN % 156.30 140.54 98.49 64.23 60.76
Relative EE” 100 95.67 63.01 41.09 38.87
Performance index 100.72 95,59 48.00 32.19 22.41

A-Based on the price of different ingredients avaitable in the market at the experimental
period.

B-According to the local market price at the experimental time,

C- Assuming that the relative EEf of the contro! diet equals 100.

REFERENCES

Abdel-Azeem, F and A. A. Hemid, (2006). Using barley radicel and yeast
cultures supplementation in broiler diCets. Eqgypt. Poult. Sci., 26: 179-220.

Al-Betawi, N.A_ (2005). Preliminary study on tomato pomace as unusual feed
stuff in broiter diets. Pak. J. Nutr., 4: 57-63.

Angele, S. T and C. W. Weber (1981). Effect of fiber sources on tissue
mineral levels in chicks. Poult. Sci. 60; 840-845.

Association of Official Analytical Chemists, A.O.A.C. {1990). Official methods
of Analysis, 15" Edition, Washington, USA.

Block and Mitchell (1946). The correlation of amino acid composition of the

~ protein with their nutritive value. Nutr. Abs. & Rev., 16: 249.

Carpenter, K. J and K. M. Clegg (1958). The metabolizable energy of poultry
feeding stuffs in relation to their chemical composition. J. Sci. Food
Agri., 7: 45-51.

Diarra, §.8., B.A. Usman and J.U. Igwebuike. (2010}). Replacement value of
boiled mango kernel meal for maize in broiler finisher diets. ARPN J.
Agric. Bio. Sci., 5: 47-52

Duncan, D.B. {1955). Multiple range and multiple F test. Biometrics, 11:1-42.

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

Haugh, J. 8. (1985). The biotechnology of malting and brewing. Cambridge
University press. Cambridge, London. New. York.

433



Hashem, N. A.

Hegazay, R. A, S. H Mekkawy and A. A. El- Faramawy (1998). Carcass
characteristics of broilers raised on different gamma irradiation
wastages. Al-Azhar J. Agric., Vol. 27 pp. 172- 193.

Jakobsen, P.E.; S.G. Kirston and S.H. Nielson (1960). Digestibility trials with
poultry. 322 Bereting fraforsgs laboratoriet, udgivet of stants.
Husdyrbugsud Valy Kaben Haven.

North, M.O. (1981). Commercial chicken. Production Annual. 2nd Edition,
AV, publishing company I.N.C., West post Connecticut, USA.

NRC (1994). Nutrient Requirements of Poultry. Nine Revised Edition.
National Academy Press Washington DC.

Oluremi, O.LA., V.O. Qjighen and E.H. Ejembi (2006). The nutritive potentials
of sweet crange (Citrus sinensis) rind in broiler production. Int. J. Poult.
Sci, 5:613-617.

Orr, L and T. Moron (1976). Effect of age and sex on carcass quality and
yield in broilers. Amin. Breed., 45 (1) . 976.

Rabayaa, E., J. M. Abo Omar and R.A. Othman (2001). Utilization of olive
pulp in breiler rations. An-Najah Univ. J. Res_, Vol. 15

Rizall, Y.; Maria Endo Mahata1, Mira Andrianit and Wu Guoyao (2010).
Utilization of juice wastes as corn replacement in the broiler diet.
international Journal of Poultry Science 9 (9): 886-889.

Saad, F. A, E. (1998). Some studies on fish nuirition. Master of veterinary
Medical Science, Fac. Of Veter. Med., Moshtohor, Zagazig Univ.,
Banha Branch. ’

Sakhawat Ali Rehman, Z.U. Khan, and F.H. Shah (1992). Utilization of carrot
residue in poultry feed. Pakistan Journal of Scientific and Industrial
Research.. 35: 7/8, 302-303.

SAS (1998). SAS User's: Guide: Statistical Analysis System Institute, Inc.,
Cary, N.C. USA.

Scott, M. L., M. C. Nesheim and R. J. Young (1976). Nutrition of the Chicken.
Second Edition, M. L. Scott and Associale, Publishers Ithaca, New
York:

Sikder, A.C. Chowdhury, SD Rashid, MH Sarker, and S.C. Das (1998). Use
of dried carrot meal (DCM) in laying hen diet for egg yolk pigmentation.
Asian-Ausiralasian Journal of Animal Sci., 11: 3, 239-244.

Solatan, M. A. (2002). Using tomato waste meat and potato by-products as
non-conventional ingredients in Nile Tilapia (Oreochromis niloticus)
diets. Annals of Agric. Sci, Moshtohor, 40 (4): 2018-2096.

Zafar, F.; M. Idrees and Z. Ahmed (2005). Use of apple byproducts in poultry
rations of broiler chicks in Karachi. Pak. J. Physiol,, 1: 1-2.

¥ 434



J. Animal and Poultry Prod., Mansoura Univ., Vol.2 (9, September, 2012

Crpacaill (5508 (30l A cdiaall el adeal Cilia aladdcd

A daal cuall jual

= 8 el — A 30 515 — Ael ol Qigaall 38 e~ DSV XN el S all
. A

el el At cilie o G fn ) aal CuU Gie i Ciagy Akl 3 Gy jal

WD S5 Lgd (5 el (a5l p Lttgndady Rassdll il guy oY) oY1y Lpadagh el Lo

Clalea ued e bpar )5 25 Cun 30l A e G e GsSES Vo dae paatal L Al i

aatemad A0 50a) A el O il g Cilaall el astead calie e Y 6Y 0,10 00 o0 SV Qe

e Jeannadl pilill b L Ladd

e SN Galiin By Ay eoand A8aY Salall & patial euagh O bl S L e (3555 1 aY 0
LB AN OOdeall g 3

Al gl Laiagh all Guds il e Gilie %0 5 S ARde e e ) CuSEsh -
UG Caaa A3 day 3 hiall g 5 0N Jaadd Cpe s il gt Sy LYYy HEYY Galinsy
LSS @Fhe 8 el agieal Calha (5 giue 33 ) pe Kaangll adl 03¢d el y

csadh pualh 5550 ol Jod el e (ilas %0 5y SN dide o Gyt U CuSESH ppelae
(USS Byl B 8 5 A YD AN ey 58 e 1) Sl sl 55

Sl 3Dl e daall el aiead il 5 e B0 pa el calad g0 Jaea

gl Al bsadl Jame S Ciladl 5l Galae %o 5 J, jush dGide e 213l CuSUSH Ae gana
OS5 g A o 2 AN et 8y e Judl

Lo gine 3 Ram i) (e 50 (805 Zoglh it gl el (550 B agine (3358 325 Y ¢
el (3 Dl 8 Al g glue B3 e Agiea Baly) ol ) A& UM elaadld il sl

B Sy janall ol (5 aill el il e ilia %0 Zige o it N gl A gase e
s Sl Alle 5 aladl e (o AV Gl ey i )5 L B W 8

P Oyl A e Badh e L Do e i %01+ 5 %0 G0 e Syl A1 skl ¢
2 AV EAAN i B 13 el pad 8 Glad) e

e ophll adiadh CAla Al g i 52§ e RlaT Al Bas DSUEN a4 I alatie

g SN Aigdey 3 Jlie Cidall ST mis Y e SN 00 )l cala. ddt) -

il o 8 e1a¥) Jala g Al Bl Y 5o lSH 3 ol ®Y) 3oL G 2y Ml @il Bl Lagd -
e %0 A Gde e Cyie B S A gaae ) b e L 23 Js 0N de gena 3
acilaal 13e e AEBA N T siealty iy g La 83 Rl

Thaabad)

i %o Ja Ciiaadl el apial cilhe plaatiul TS Y A0 s3e o U dde ddio
cg s ppill g AUV SV e 3 e Les palll (5 jias (30Me

h".\L'L“ I”'&L?G

By peaiall Anala — Ao 3l A LsJUJJ'I.\AMW/J.i
ey oN Gigaall S 5 ' Al 18 Al agh [ 2
435

i





