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ABSTRACT

The performance of broiler chicks fed plant-protein-diets ( starter , grower ,
finisher } was compared to those fed diets supplemented with 5% meat and bone
meal, (67% protein). One hundred and sixty, one day oid male Ross broilers, were
used. A tota! number of 80 chicks were allocated for each treatment, divided into four
replicates of 20 birds each , and housed in broiler cages .The experimental diets were
formulated to cover the chick requirements as recommended by the management
guide data ( Ross ). The protein Efficiency Ratio (PERY) of both dietary proteins were
almost of the same value . Also the essential amino acid make up (or pattern ) of the
proteins of both sets of diets contained almost the same concentration and pattern
.Body weight gain and efficiency of feed utilization during the three growth periods of
chicks fed either plant-protein diets or those fed the animal protein supplemented
diets , were almost of similar magnitude with no significant differences . The final body
weight of broilers fed plant-protein diets surpassed those of chicks fed the animal
protein supplemented diets . While, the over all feed efficiency showed better vaiues
with chicks fed the animal protein supplemented diets , with no significant differences
compared to those fed plant — protein diets. Abdominal Fat Pads were significantly
lower in birds fed plant-protein diets _The cost of feed required to produce 1 kg live
weight gain was LE 1.59, for chicks fed plant-protein diets compared to LE 1.58 for
those fed animal-protein supplemented diets with a difference of 1.9% on the time of
experiment . The results of the present work encouraged CLFF to implement such
work on semi commercial production scale. A broiler house of 16000 broiler chicks
capacity per run, was used. Four runs were carried out during the pericd from Jan. up
til Nov.2003 and showed that mortality rate was below 5%, average live weight
ranged between 1650-1850 g , with an efficiency of feed utilization ranging between
1.70-1.87 kg feed / kg live weight at 37 days of age (slaughter date) . The quality of
birds meat fed plant protein dietis betler, less abdominal fat pad, more thickness of
breast tender and tasty.
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INTRODUCTION

During the last decade, two important atarming incidences, in respect
to animal and poultry feeding, took place, i.e..

i Bovine Spongiform Encephaiopathy (BSE), known as * mad cow
disease’, break-out in the united kingdom and spread in many
European States. it is thought (not yet sure) that the disease may be
transferred by a prion to animals and humans through contaminated
meat, meat products and other animal parts.

il Dioxin concentration mainly in animal products {Fish, meat and dairy
products) exceeded safe levels and became alarming in European
products.

The Egyptian Authorities took steps to safe-guard the Egyptian
people and to avoid the transfer of such hazards to the animai wealth of the
country. Accordingly & decision was taken to ban importation of meat, meat
products or any part of the animal from European countries.



ASaleh, Akila et al.

The Central Laboratory of Food and Feed (CLFF) is the Quality
Control Authority of Egypt for animal feeds. Beside that, it has many activities
in human food and nutrition, and the production of safe food is one of its
interests. Under the prevailing situation of scarcity of animal protein
supplements for poultry, CLFF adapted the use of all-plant protein-diets for
poultry, specially in broiler production.

In this respect Vogt (1968) found no significant difference among
groups of laying hens fed on a diet supplemented with 6% fish meal, and
others fed on a diet where soybean meal (SBM) was the main protein source
and supplemented with amino acids and vitamins of B group. Also, Labib et af
{1970) showed that an all-plant-profein — diet for layers {main protein sources
were sesame seed meal and peanut meal) supplemented with L-lysine, gave
production of 128% of the control diet, whereas the diet supplemented with
2.0% fish meal, 3.0% meat meal (58%) and 0.5% dried skim milk gave only
117% of the control. Using an all plant protein diet containing 35% cotton
seed meal and supplemented with lysine to 0.9% level, and sulphur amino
acids to a level of 0.71% (NRC,1960), Hassan (1975) found that Dokki 4
chicks gave live weight of 479g at 6 weeks, almost the same as those fed a
diet supplemented with casein, fish meal and blood meal.

The present work has been planned to confirm that the protein
requirements is controlled essentially by the amino acid pattern in the feed
and not by the source of protein. This shall be manifested by feeding broiler
chicks (fast growing chicks, with higher nutrient requirements than those
prevailed during the 60s and 70s of the last century } on plant-protein -diets
with the necessary adjustments of the critical amino-acids (lysine and
methionine ) compared to broilers fed on feed supplemented with animal
protein sources.

MATERIALS AND METHODS

The present work was carried out in the animal experimental house
of the Central Lab for Food and Feed (CLFF), attached to the Agricultural
Research Center, Egypt.

One hundred and sixty one day old, male Ross broiler chicks were
used, Two treatments were involved in the present study, to evaiuate the
performance of broiler chicks fed on ali plant protein diets versus those fed on
animal protein supplemented diets. A total number of 80 chicks were
allocated for each treatment, divided into four replicates of 20 birds each and
housed in broiler cages.

The experiment lasted for 47 days divided into 3 periods i.e . starter 1-
13 days, grower 14-28 days and finisher 29-47 days. Diets were formulated
to satisfy the requirements of each growth period as recommended by the
Ross management guide data shown in Table 1.

Proteins in plant protein diets (starter, grower, and finisher) were
supplied by yellow corn, soybean meal (46%), corn giuten meal (62% ). In
animal protein supplemented diets, proteins were supplied by yellow corn,
SBM 46%, corn gluten meal 62%, and meat and bone meal {§7%). Diets
were supplemented with L-lysine HCL and DL. methionine as recommended
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by the management guide data {Ross). Sunflower oil was used to adjust the
levels of metabolizable energy content of the diets. Calcium and available
phosphorous were adjusted by the use of dicaicium phosphate and
limestone. Vitamins and trace minerals were added to cover the
requirements. Feed and water were supplied ad fihitum, and light was
supplied 24 hrs daily.

Table 1: Experimental diets.
Plant Protein Diets Animal Protein Supplemented

Ingredients a/kg Diets g/kg

Starter Grower Finisher Starter  Grower Finisher
Yellow comn 571.0 5711 6317 620.0 623.7 674.2
Soy bean meal { 46%) 320.5 3005 2600 240.0 220.0 180.0
Corn gluten meal {62%) 504 50.4 300 50.0 50.0 40.0
Meat & Bone meal  (57%) - - - 50.0 50.0 50.0
Sunflower Oil 147 36.6 39.0 11.0 26.6 32.0
Dicalcium Phosphate 214 20.4 27.7 15.0 15.5 109
Lime stone 9.9 9.3 0.5 1.0 0.8 1.6
Nac! 3.0 30 30 . 30 30 KXY
Vitamin & Trace Mineral mix.!” 4.0 4.0 40 4.0 4.0 4.0
L-Lysine HCI (98%) 29 2.8 2.2 37 4.1 20
DL-Methionine (99%) 22 1.9 1.9 23 23 23
Total 100 100 100 100 100 100
Calculated analysis
Protein (Nx 6.25%) 23.14 22.18 18.53 22.78 21.92 19.66
ME (Kcal/Kg) 3032 3175 3223 3081 3184 3256
Lysine % 1.37 1.30 1.02 1.32 1.29 1.03
Methionine % 061 0.56 0.52 0.62 0.60 0.58
Met.+ Cystine % 1.00 0.94 0.84 1.01 0.97 092

™ Vitamin ~ mineral mixture supply per Kg of diet: Vit. A, 12000 1.U., Vit. D3, 2000 1.U; Vit.
E, 10mg; Vit. K3, 2mg; Vit. B1, 1mg; Vit B2, Smg; Vit. B6, 1.5mg Vit B12, 10mg; Biotin,
50mg; Choline chloride, 500mg; pantothenic acid, 10mg; Niacin, 30mg; Folic acid, 1mg;
Manganese, 60mg; Zinc, 50mg; iron, 30mg; Copper, 10mg; iodine, 1mg and Cobalt, 0.1mg.

At the end of each growth period, broilers body weight, feed
consumption and mortality were recorded.

Body weight gain and efficiency of feed conversion values were
calculated for each growth period and for the whole growth period.

At the end of the experiment, two broilers from each replicate were
sacrificed, and the weight of abdominal fat pad was determined. To ¢confirm
the results obtained in the present work and its suitability for commerciai
production, a broiler house situated in Nubaria ( ca 160 km North West of
Cairo )Jof 16000 broiler capacity per run was used. Five runs, using all-plant-
protein diets were carried out.

Data were statistically analyzed using the generat linear model for
analysis of variance (SAS Institute, 1990). Significant differences among
treatrnent means were separated by Duncan’'s new multiple range test(
Duncan, 1995).
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RESULTS AND DISCUSSION

Performance of broiler chicks fed on the experimental diets shown in
Table 1, is summarized in Table2.

Table 2: performance of broiler chicks fed plant-protein diets versus

those fed animal-protein supplemented diets
Plant Protein Animal-protein

Performance Diets SupplementedDiets
Starter Period (1-13days)
Live Body weight g 232 a 227 a
Body weight gain o 190 a 185 a
Feed intake 4 261 a 248 a
Efficiency of feed utilization g feed / g gain 137 a 133 a
Growth Period {14-28 days)
Live Body weight g 964 a 942 a
Body weight gain g 732 a 715 a
Feed intake g 12786 a 1251 a
Efficiency of feed utilization g feed / g gain 175 a 175 a
Einisher Period {29-47 days}
Live Body weight g 2159 a 2147 a
Body weight gain g 1185 a 1205 a
Feed intake g 2490 a 2307 a
Efficiency of feed utilization g feed / g gain 208 a 1.91 a
Entire Growth Period {1-47 days)
Live Body weight g 2159 a 2147 a
Body weight gain g 2117 a 2105 a
Feed intake g 4029 a 3804 a
Efficiency of feed utilization g feed / g gain 1.80 a 1.81 a
Mortality hirds/treatment 2 3
Abdominal Fat pad % of live_weight weight 1.626 2.512

a...Means within a column for each statistical analysis with no common superscripts
are significantly different {P<0.05).

It is apparent that body weight gain during the three growth periods of
broiler chicks fed either plant-protein diets or animal protein supplemented
diets were almost of similar magnitude, with no significant differences. Also,
no significant differences were noticed in the efficiency of feed utilization
between the two treatments. Examining the data obtained for the whole
growth period, the final body weight and body weight gain of broilers fed
plant-protein diet surpassed those fed on the animal - protein suppiemented
diets, with no significant difference. The efficiency of feed utilization shoewed
better value with chicks fed the animal-protein supplemented diets than those
fed plant protein diets, but the differences were not significant. Birds fed on
plant-protein diets showed significantly less abdominal fat pad than chicks fed
on meat-meal supplemented diets.

From the foregoing survey of results obtained from the experiment, it
is apparent that no marked differences in performance could be traced. if the
nutritive value of the dietary proteins is questioned, it could be shown that
Protein Efficiency Ratios (PER) of Osborne et al. (1919), a measure for
protein nutritive quality , were almost similar (Table 3).
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Table 3: Protein Efficiency Ratio!" for plant protein diets versus animal
pretein supplemented diets

Animal-protein

Plant protein diets Supplemented diets

Starter Growth period

( 1~ 13 days) 3.15 3.30
Grower Growth period

(14 - 28 days) 258 2.61
Finisher Growth period

{29 - 47 days) 246 2.66
Entire Growth period

(1 - 47 days) 2.55 2.68

"7 Osborne et af (1919}

Also the amino acid make up of the protein for both diets may be
examined. Data in Table 4 show the percent of essential amino acids in the
plant protein diets and these of the animal protein supplemented diets, It is
obvious from Table 4 that the two sets of diets contained almost the same
concentration and pattern of the essential amino acids. Therefore, it is
expected that chicks fed on either of the two sets of diets, would give the
same performance. The amino acid patierns also confirmed the results in
Tabie 3 for the PER .

Table 4; Calculated amino acid concentration of experimental diets.

Starter Feeds Grower Feeds Finisher Feeds
Animai- Animal- Animai-
AMINO pféat::n protein p':claat:itn protein pl:'.claat:itn protsin
ACIDS Diets supplemented Diets suppleme Diets supplemented

Diets nted Diets Diets
A.A% AA% A.A% AA% A.A% A.A%

of of of of of of

Feed Feed Feed Feed Feed Feed

LYS 1.37 1.32 1.30 1.29 1.02 1.03
MET 0.61 0.62 0.56 0.60 0.52 0.58
MET+CYS 1.00 1.01 0.94 097 0.84 0.92
THR 0.87 084 0.83 0.81 0.72 0.73
TRY 0.28 0.26 0.27 0.24 0.24 0.20
ILE 0.95 0.88 0.91 0.84 0.79 0.76
LEU 2.26 2.22 2.19 214 1.62 1.96
ARG 142 1.34 1.36 1.27 1.19 1.14
GLY 0.93 1.03 0.89 0.99 0.79 0.91
PHE 1.17 1.11 1.11 1.07 096 0.96
PHE+TYR 212 1.9 2.02 1.91 1.75 1.71
HIS 0.60 0.56 0.57 0.54 0.51 0.50
VAL 1.07 1.03 1.02 0.98 0.80 0.89
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In respect to abdominal fat pad, Scaife et al. (1994) found that beef
tallow gave higher fat pad than soybean oil. Also, Shimamura et al. {1990}
came to the conclusion , that supplemented vegetable oil reduced body fat
deposition. Mendonca and Jensen {1988) found that abdominal fat pad was
significantly lower for birds fed on corn-soy diets than those fed on poultry-by
product suppiemented diet. The significant high values of abdominal fat pad
observed with birds fed on meat meal suppiemented diets may be due to the
presence of animal fat (meat meal contains10-15% fat) rich in saturated
fatty acids and poor in polyunsaturated fatty acids (Akiba et af., 1994, and
Leveille ef al., 1975.

Calculating the cost of feeds used in the present work, table 5 shows
that the three plant-protein feeds were cheaper than their respectives animal
- protein supplemented feeds.

Table 5 : Feed cost,LE / Ton.

Experimental Feeds Plant Protein Diets Animal—protf:;';;tssupplemented
Starter 818.84 855.33
Grower 859.07 893.69
Finisher 827.71 843.66

Also, it is apparent from Table 6 that the production of one kilogram
growth during the starter and grower periods required amounts of feeds of
plant-protein diets cheaper than those of animal protein supplemented diets,
although it was not the case with the finisher period. The overall performance
showed that the cost of feed required for the production of 1 kg live weight
gain was LE 1.59 for plant protein diets compared to LE 1.56 for those fed on
the animal protein supplemented diets with a difference of 1.9% only,

Table 6 : Cost* of Feed for Kg live weight gain.

Animal-protein
Grawth Periods Plant Protein Diets pplemented Diets]
Starter Period {1-13days}
ive weight gain (SLWG) kg 0.19 0.18
eed consumed / pericd kg 0.26 0.25
tost of Feed Consumed  LE 0.22 0.24
rost of Feed / 1kg SLWG  LE 113 1.14
Grower Period {14-28 days}
L Live weight gain (GLWG) kg 0.73 0.72
- Feed consumed / period kg 1.28 1.25
- Costof Feed Consumed LE 1.11 112
- Cost of Feed 7 1kg GLWG LE 1.50 1.56
Finisher Period {2947 days)
-Live weight gain (FLWG) kg 120 1.21
- Feed consumed / period kg 2.49 231
- Cost of Feed Consumed LE 2.06 1.95
- Cost of Feed / 1kg FLWG LE 1.72 162
Entire Growth Period {1-47 days}
- Live weight gain (ELWG) kg 212 2.1
- Feed consurmed / period kg 403 3.80
- Cost of Feed Consumed LE 338 3.27
- Cost of Feed / 1kg ELWG LE 1.59 1.56

* on the time of experiment
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The present work showed clearly that biologically and economically,
it is possible to grow successfully broilers on plant protein diets. This will
reduce the hazards that may occur when animal - protein sources are used .

To confirm the results obtained on a research scale, it was decided to
carry out such work on commercial production scale . A poultry house , in
Nubaria ( North west of the Nile Delta ), well equipped , with a capacity of
16000 broilers was used. Four batches of broiler chicks were grown on plant-
protein feed uptill 37 days ( Slaughter date). The performance of the chicks is
surmmenzed in Table 7.

Table 7: Performance of broiler chicks fed on plant-protein diet grown

on commercial scale .
No. of

: Broilers Feed
Growth [ Numberof | Broilers Average Feed
B:g_:h period chicks | received by Mo:;f’ality rec\:;:'ggtb Li\reg m':’"m conversion
! days received | processing ° PP K ¥ Wtg K g feadfg gain
plant(PP.) -kg 9
1 37 16000 15295 4.41 26716 1747 47500 1.78
2 37 16000 15353 4.04 26410 1720 47500 1. 80
3 37 16000 15319 4.25 25314 1650 47500 1.87
4 38 16000 16564 2.73 28820 1852 48000 1.70

Mortality rate was below 5%. Efficiency of feed utilization ranged
between 1.70-1.87 g feed / g gain, which is betier than that obtained under
research scale condition, being 1.80 ( Table 2) . The feed conversion value
obtained on commercial scale is considered to be one of the best values
obiained in Egypt .

The work on commercial production scale proved that the use of
plant - protein diets can produce commercially sound results that are not
different , if not better, than those when animal - protein supplemented feeds
are used.
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