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7 0 21::,11' old chickens were divided into 6 groups. Two groups 1994

were considered as control and received a ration containing'
crude protein irrespective to the ratio of amino acids. The other
4 groups received rations containing ingredients balanced to com-
tain the 10 essential amino acids, in a ratio similar as far as poessible
to the ratio of these amino acids in meat of chickens, with almost
the same crude protein perrent. Two of the experimental groups
fed rations of high balanced levels of amino acids, and the others
received low Ievel. Each two similar groups received different
source of animal protein, one received liquid skim milk, and the
other reccived sardin meal.

The groups that received rations containing balanced ratio
of amino acids either im high or low levels gave heavier weights,
better relative growth rate, the best efficiency of foed utilization
and efficiency of protein utilization than the control, However,
the best results were for the chicks that fed rations containing high
balanced level of amino acids.. In general, the groups that recei~
ved skim milk gave better results, when the ratio of amino acids
was high., However, better results were observed for the groups
that were fed fish mea) when the aming acids were not balanced or
balanced but with low levels,

Most of studies done on amino acids were investigated each amino acid alone
in relation to growth or feed utilization. Few investigators approcahed
the problem taking in consideration the different essential amino acids as a
group, However, most of the optimum requirements of each amino acid
was determined by frying different levels of each amino acid. In this study,
it was tried to compose a ration containing the different amino acids in a ra-
tio similar to that found in chickens meat and/or recommended by different
workers.

On crystalline amino acid diets, containing mixtures of essential amino
acids, the first in amounts, simulating those found in fat free chick carcass,
and the second in amounts simulating those found in chicken tissue. The
requirements for each amino acid was determined by feeding graded levels
of it to establish the best level of growth. The calculated essental amino
acids requirements as a percentage of the diet recommended by two investi-
gators were as follows :
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Klain et g/, Dobson et al,

1958 and 1960 1984
L-Lysine . . . . . . . . .+ .+ ... 1.0l —1.23 1.15
L-Tryptophane . . . . . . . . . . . . .. 017 —0.18 0.20
L-Threonine . . . . . . . . . . - . . . . (.58 — 1.68 0.78
L-Lucine . . e e e e e e e e e 1.66 1.30
L-Histidine . . . . . . . . . . . . . . .. 0.41 0.43
DL-Methionine (Cystine in absent) .. 0.60 —
DL-Methionine {(+ 40 9, cystine) . . . . . 0.18 — 0.20 0.73
L-Phenylalanine + L-tyrosine . . . . . . . Q.59 1.33
"Tyrosine + L-Phenylalanine . . . . 0.44%, 0.71 — 0.80 —
L-Isolencine e e e e e e s e 003 — 084 0.80
L-Valine . . . . . . . .. ... ... .. 0.83—0.906 0.95
L-Arginine . . . . . . . . . . ... ... 180 —1.i6 1.28
L-Glutamic acid . . . . . . . . . . . .. 15.77 —

When calculating the sulphur amino acids average requirements from
the data of feed conversion, it was found to be 3.519%, of the total protein
-(Nelson et al., 1960), or 0.93 9 of the diet for the best growth (Reyntens and
-Groote, 1962),

Material and Methods

702 day old Fayoumi chicks were divided into six groups, each contained
117 chicks. Each group was brooded in a separtae floor prooder until 16
~weeks of age. They were managed and treated alike, except the feeding ra-
tions which differed according to the treatment. The average weight of food
-consumed per bird, in each period, was calculated from the total amount of
food supplied to the group, minus the weight of unconsumed food (collected
daily), and with a further correction to allow for the estimated weight of food
-consumed by chicks which died during the period. The number of dead
-chicks was recorded daily., Cumulative corrected food consumption per
bird was also calculated. The sex was recorded for each bird as soon as it
could be distinguished morphologically. Both accumulative and per bird
protein consumption were determined by multiplying the protein ratio, in
the ration taken by each group by the food consumption of the same group,
for each period. The efficiency of food or protein utilization were caleulated
by the dividing the consumed amounts on the gain of each period or body
weight at each age. The six ratoins used are shown in Table 1. The liquid
skim milk was offered to the chicks to drink. The 32.4 kilograms of liquid
skim milk support 0.989%; digestable protein to the ration, while the 180 kilo-
grams of liquid skim milk provide 5.1Y%; digestable protein to the ration.
The amino acid content of each ingredient was calculated according to the
tables of amino acids in foods and feeding stuffs found in the technical com-
munication No. 19 published by the Commonwealth Agricultural Burean
{Bureau of Animal Nutrition in 1959).

-Haypt. J. Anim. Prod. 13, 1, (1973).
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TABLE 1. The composition and ingredients used in the different treatments

Control | Treatments
Ingredients %4 and composition | _ S
1 \ 2 | 3 ‘ 4 5 | 6
COrn - - - - v oo 12 12 18 38 16 16
Rice potishings . . . . . - - 12 12 0 0 17.5| 17.5
Wheat bran . . . - - - - - - 12 ‘ 12 ( \ 1 15 15
Horss beans S AR 16 16 | 4 4 ‘ 16 16
Colton seed cake . . . - . - 20 ‘ 20 0 0 22 22
Scason cake - B 1 16 16 0 0
Barely maulf . - - - .« « « = 25 | 25 30 0 10 10
Bone mea! . . . - < . L ] 1 1 1 1 1
Balt ..o n.s 0.5 0.5 0.5 0.5 0.5
Liquid skim milk kgoo - 0 - - 32.4 1] 180 0 3z. 4 0
Fisl mea! . R T 0 2 0 11 0 2
Crude protein - . . « « « « - 19.22] 19.22| 1s.71] 18.71] 19.30; 19.30
Starch equivalent . . . . . . . 57.34 57.34 49, 40 49,40 63.70| 63.70
- 1 0.23 | .0.23 0.38 0.43 9.24 0.25
R 21 7 130 | zes | 232 | 130 | a3
- 1 1.16 | 1.17 1.03 1.09 1.35 | 1.36
Arginine . - - .. e - 628 |.6.11 | 5.51 | 5.83 | 7.00 | 7.50
e 1 0.43 0.42 0.51 0.49 0.48 0.48
Histidine . . . . "2 223 | 218 | 2,71 | 260 | 2.50 | 2.50
: 1 1.12 1.07 1.55 1.44 1.32 1.29
Bl -2 I Sg1 | siso | 827 | 7.70 | 6.80 | 6.70
. 1 088 | 0.84 1.01 0.89 0.84 0.82
Isoleucine . - - © 2 4.57 ‘ 435 | 5.37 | 4.74 | 4.30 | 4.20
1 vei 1 0 83 ‘ 0.81 .85 0.95 0.86 0.87
Lysine 2 | 4328 ' an | as2 | 507 | 440 | 4.50
. 1 | 0 30 | 0.29 0 17 0.40 0.33 0.33
Cystine .« . - -« - 2 | 156 | 150 ‘ 1.96 | 2.13 | 1.70 | 1.70
1
. 1 | 0.7 0.73 0.86 0.76 0.82 0.80
Phenylalanine <2 | 398 | 379 | 460 | 406 | 420 | 410
. 1 1 0.57 0.47 0.65 0.64 0.55 0.55
Threonine . 0N ‘ 297 | 2.47 3.44 | 3.44 | 2.80 | 2.80
) 1 0.99 | 093 0.89 0.90 0.95 0.95
Valine - \ 5.13 | 4. 84 ~ 4 4.90 4.50
]

.73 \ 4.81

1. % of amino acids to the total ration.
2. % of amino acids to the protein in the ration.
Egypt. J. Anim. Prod. 13, 1, (1973).
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The treatments in this experiment were designed to contain amino acids
in a ratio simulating that found in the chicken meat. This ratio was also
calculated in the light of recommended ratios by Klain et gl., (1958) and (1960)
and Dobson et al. (1964). The ratior contents of amino acids was given once
in a higher level and the other in a lower level than the ratio found in chicken
meat or recommended by the previous authors. Also, animal protein was
once supplied as liquid skim milk and the other as Sardine meal. All the
6 groups received green foder as Egyptian clover at winter and chopred grain
maize leaves at summer in similar quantities.

Results and Discussion
Absolute body weight

Body weight of both sexes at different ages of the whole experimental
period for the groups that received rations containing high balanced levels:
of amino acids group 3 and 4 were almost heavier than the other groups.
This was true wheather the animal protein source was fishmeal or liquid skim:
milk., However, the groups that received skim milk surpassed that which:
received fish meal in their two levels, in most of the ages of the study {Table:
2 and 3). The differences between treatments at different ages were highly’
significant. When the rations that were fed low balanced level of amino acids,
or when the amino acids content was unbalanced, the supplementation of
fishmeal as the source of animal protein, increased body weight than the
alternative groups that fed skim milk, especially in the older ages. The fish~
meal seems to have amino acids content in a balanced ratio similar to the
requirements of the chickens, as it was found to increase body weight when
the rations contained unbalanced or low balanced levels of amino acid.

Relative growth rates

The treatments that received rations containing balanced ratio of amino
acids, shcwed almost 1he highest relative growth rates at the first 16 weeks
of age, especially those that received higher levels of amino acids (Table 4).
Also, the supplementation of fish meal gave better results for groups of un-
balanced or low balanced amino acid contents,

Food consumption and utilization

_ The highest amount of fccd consumed was otserved for group 1 and 2,
while the least was cbserved for greup 3 and 6 (Table 5 and 6).

With the pregress of age feed efficiency was reduced as normally known
(Table 7). However, grcup 3 and 6 showed somewhat high values at the
first age interval, then declined in the subsequent age inlerval. Also, these
two groups showed the least fced conmsumed. The best efficiency of food
utilization was observed for the two groups which received rations that con-
tained high balanced levels of amino acids. The efiiciency ratio obtained in
group 3, apprcached the standards recorded for meat production efficiency
of food utilization in standard commercial troilers (Table 8).

Bgypt. J. Anim. Prod. 13, 1, (1073).
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“TABLE 2. The effect of amino acid content on absolute body weight of Fayoumi chicks,
from hatch until 16 weeks of age (Weights in z).

Treatments
Age
1 2 3 4 5 &
™ale . ... ... 3 30.2 29.8 30.0 29.3 30.0
Female . . , . . - 0 29 30.0 29.0 29.8 29.1 29.4
Average . . . o+ - 30 30.1 29.4 29.8 29.2 29.7
™Male . .. ... 155.5 171.3 162.1 164.1 162.5 157.2
Female . . . . . . 4 127.1 136.3 | 139.3 139.0 124.5 131.4
Average . . . . . 141.3 153.8 150.7 151.5 143.3 144.3
Male . . .. .. . 311.0 333.1 344.6 353.3 252.2 341.1
Female . . . . . . | 276.8 284.2 305.0 7 318.3 243.0 281.%
Average . . . . . 293.9 ¢ 303.6 324.8 325.8 267.6 3it.2
Male . . .. ... 506.1 565.2 ) 592.0 333.3 503.4 378.3
Female . . . . . 5 12 447.3 465. 8 523.8 533.5 433.4 473.9
Average . . . . . 476.7 515.5 557.9 558.4 468.4 528.&
Male . . ... .. 730.1 836.8 843.3 806.0 644.5 735.8
Female . . . . .. 16 650.3 688.0 754.7 756.1 555.3 656.0
Average . . . . -« 690.3 762.4 799.0 781.0 599.9 720.9

* F value = at 8 woeks of aze batween trearments = I16.3** (highly significant}.
= at 12 weks of age b:twsen treatments = 25.2** (highly significant).
= at 16 woeeks of aze Yotween treatments == 53.2** (nighly significant).

Protein conswmption and utilization

The least protein consumad was observed for group 3 and 4, either for
age intervals or for the accumulative protein consumption (Table 9 and 10).
‘On the other hand the two control groups consumsd the highest protein quan-
tities, The chicks that drink skim milk consumead the least protein, Accor-
dingly, group 3 and 4 showsed the best effiziency of protein utilization for both
accumulative and age interval wvalues.

‘Hgwpt. J. Amim. Prod. 13, 1, (1079).
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TABLE 3. The effect of amino acid contents on absolute weight of Fayoumi chicks from 20
to 48 weeks of age (weighis in gs).

Treatments
Age Sex
1 2 3 4 5 6
20 Male 833 993 1178 907 908 998
Female THS 00 942 946 750 RO7
Av. T8 B39 989 954 781 846
24 Male 1016 1174 1309 1089 1073 1200
Female 903 1025 1003 922 922 992
Av. 885 982 1081 1002 952 1003
28 Male 1181 1359 1464 1331 1344 1374
Female a63 1047 1122 1147 944 1133
Av, 1007 1108 1191 1184 1024 1181
32 Male 1303 1526 1684 1453 1458 1526
Female 1140 1171 1232 1220 1062 1196
Av, 1173 1241 1322 1266 1141 1262
36 ‘Male . 1459 , 1579 1774 1575 1472 1655
Female 1183 | 1202 1292 1291 1082 1202
Av, . 1262 1310 1421 1372 1199 1332
40 Male 1578 , 1679 1805 1758 1587 1748
Fi male 1238 1293 1400 1346 1167 1268
Av, 1335 - 1403 1516 1464 1278 1405
44 Male 1693 1796 1881 1824 1678 1856
Female 1357 1349 1531 1714 1270 1403
Av, 1453 1477 1631 1746 1386 1533
43 Male 1850 1225 2096 2011 1767 1957
Female 1483 1491 1634 1822 1341 1503
Av, 1582 1587 1766 1876 1463 1633
= at 24 weeks of age betwicn treatmeonts = 505%* (Highly significant).

F value

= at 48 weeks of age between treatments =  7.9%* (Highly significant).

. Boypt. J. Anim. Prod. 13, 1, (1973).
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TABLE 4. Relative growth rates of different treatments at different ages (O - 16).
I Tfeatmenls
Period
U2 D i 2 3 4 5 6
f
0 — 4 154.2 134 6 "134.6 ‘134 2 134.3 132.6
'a— 8 70.1 66.7 3.2 730 ' 60.6 73.3
g — 12 74.4 50.2 52.8 52.4 54.6 51.9
12 — 16 36.6 38.6 33.5 33.2 24.6 30.8
90— 16 176.1 18: 7 185.8 185.3 180.8 184.1
TABLE 5. Weight of foud {rrams) consumed per Fird at each age interval for the
Aiffarent treafments (average for both sexes)
| Treatments
Perigd in weeks
L 2 3 4 5 6
0 — & 359.8 392.8 347.9 352.9 379.6 374.1
4 — 8 526.8 G01.6 3329 534.3 571.1 333.7
§ — 12 679.2 752.0 678.7 685.2 691.3 620.1
12 — 16 1042.4 1051.4 923.5 043 .8 996.8 943.7

TABLE 6. Accumulative weight of food (grams) consumed per bird at each age for the
different treatments (averages for both sexes),

Treatments
Age in wecks
1 2 3 4 5 6
4 350.8 928 347.9 3152.9 379.6 3741
8 886.6 994 .4 680.8 887.2 950.7 707.8
12 1565.8 1747.4 1359.5 1522.4 1642.0 1327.9
16 2608.2 2798.8 2283.0 2516.2 2638.8 2271.6

Bgypt. J. Anim. Prod. 13, 1, (1973).
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TABLE 7. Weight of food in Kilograms needed to gain one-kilegram of live-weight at
: at each age interval for the different treatments. (Averages for both sexes).

Treatments
Period in weeks
1 2 3 4 5 6
0— 4 3.23 3.18 2.87 2.90 3.33 3.27
4 — 8 3.45 3.90 1.91 3.07 4,59 1.99.
88— 12 3.72 3.64 b | 2.95 3.44 2.85;
12 — 16 4.38 4.26 3.83 4.24 7.58 4.91
0 — 48 12.50 12.73 9.00 9.71 13.87 12.35
TABLE 8, Weight of food (kilograms) msed to produce on kilogram of live-weight
at each age for the different t1eatments {Average for both sexes)
Treatments
Ago
1 2 3 4 5 &
4 2.54 2.55 2.3 2.33 2.65 2.59.
g 3.02 3.22 2.10 2.72 3.55 2.27
12 3.28 3.39 2.44 2.82 3.51 2.51
16 3.78 3.67 2.86 3.22 4,40 3.15

General discussion

The Fayoumi chickens can approach the standards of the known comm-
ercizl birds specialized fer meat production with respect to rate of growth and
cfficicncy of foed and protein utilization if we give them a protein mixture
either from plart or animal origin that contain the essential amino acids in
a balanced ratio, simulating that found in the protein of produced meat.
When the balancing of amino acids is combined with the increase of animal
protein percentage, without the increase in total protein, the improvement
in the previous characters was increased. It seems that balancing the amino
acids content of the ration limits the role of either total digestable or animal
protein in the ration. Also, the good effect of animal protein seems to exist
from its high content of balanced amino acids.

Hgypt. J. Anim. Prod. 13, 1, (1973).
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TABLE 9. Protein consumption per period (grams) per bird at each age interval
for the different treaiments (Average of both sexes),

Treatments
Period
1 2 3 4 5 6

0— 4 69.14 75.49 65.10 66.02 73.25 | 1219
4 — 8 §01.25 115.63 62.29 99.97 ”0‘22. 64.40
g 12 130.54 144.73 126.98 128,20 133.42 .119.68
12 — 16 200.35 202.08 172.79 176.58 | .192.38 182.13
16 — 20 283.82 286.72 273.62 265.06 288.26~ | 2v1.58
0 — 48 3800 09 3882.00 3012.42 3195.16 | 3916.93 | 3893.33

TABLE 10. Accumulative profein consumption (grams) per bird at each age for
the different treatments (Average of boib sexes).

Treatments
Age
1 2 3 4 5 6
4 £9.14 75.49 65.1 66.02 74.21 72.28
8 170.65 191.12 127.39 165.99 184.43 136.68
12 301.19 335.85 254.37 294.19 317.85 | 256.36
16 501.54 537.93 427.16 470.77 510.23 438 .49

N.B. : The percontage of protein in the ration was constant during the period of the
study.

Group 19.22 Group IL 19.22
Group I 18.1 Group IV 18.71
Group V 19.30 Group VI 19.30

Byyot. J Anim, Prod. 138, 1, 1875



63 G.AR. KEAMAR, 8. EL-SAMMAN AND S&. SHOUKRY

TABLE 11. Body weight pain (kilograms) produced by one kilogram of protein at
each age interval for the different freatments (Averages for both sexes).

Treatments
Period _ L . - —
1 2 3 4 5 6
00— 4 1.61 1.64 1.86 1.84 n 54 1.59
4 — B 1.51 1.33 2.7% 1,74 1.13 2.60
8§ — 12 1.40 1.43 1.84 1.81 1.51 i.R2
12 — 186 1.07 1.22 1.39 -1.26 0.68 1.06
0 — 48 0.4 0.41 (.58 0.58 0.37 0.41

TABLE 12. Body weight gain in kilograms produced by one Kilogram of dietary
protein of each age for the different treatments (Averages for both sexes).

Treatments
Age
1 2 3 4 5 G
4 1.6} 1.61 1.86 1.84 1.54 1.59
8 1.55 1.45 2.32 .78 1.29 2.06
12 1.48 1.44 2.08 1.80 1.38 1.95
16 1.32 [.39 1.08 1.60 1.12 1.58

The beneficial effect of balancing the amino acids may be due to the di-
rection of the greatest part of the available protein to the production of meat.
This is accompanied by the decrease of the wuaste, because none of the amino
acids can be limiting to the use of the others, as all of them are available almost
in the ratio needed to compose the protein produced. That also, may dec-
rease the energy needed to select the suitable amino acid ratio to compaose
self protein, and excrete unneeded excess, from the unbalanced ratio. Accor-
dingly, the saved energy is directed to encourage other productive aims,

However, it could be said that most of the improvement 1n the growth
is not entirely related to the increased percentage of animal protein in the
ration, as the levels given here were lower than that recommended by other-
workers (Halnan and Graner, 1944 and Kreig, 1960).

Wgypt. J. Aanim. Prod. 13, 1, (1973).
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