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m1s WoRK was carried out to determine the productive energy

(PE) values of some feedstufls which are commonly used in pou-
ltry rations. New hatched chicks of Rhode Isfand Red (RIR) and
Baladi White (BW) were used in this study. Each experiment
lasted for 3 weeks.

Fraps procedures, for determining the PE values of the exper-
imental rations,and for calculating the PE values of the tested feed-
stufls were followed. The energy values of chicks carcasses were
determined directly by the bomb calorimeter and indirectly from
the chemical compesition and the gross calorie factors,

From the results of this study it can be concluded that the
breed has no effect on the PE values of the tested feedstuffs.
The average determined PE values of white corn, wheat, barley,
wheat ‘bran, rice bran, decorticated (decort.) and undecort.
cotton secd cakes, soybeans, beans dried, skimmilk and fish meal
with bath RIR and BW chicks were 2.370, 2.069, 1.753, 1.288,
1.530, 1.748, 1.209, 1.799, 1.632, 1.210 and 1.908 kcal/g respectively.
The corresponding calculated PE values were 2.4035, 2.052, 1.954,
8.379, 1.553, 1,868. 1.309, 1.955, 1.614, 1.348 and 1.799 keal/g
respechively.

A large number of PE values of poultry feeds were determined by Fraps
between 1928 and 1946.  These PE values along with the digestibility data
were used to prepare the tables ol “energy production coefficients’, from
which one ¢an predict the PE of any feed when its chemical analysis is known.

Davidson et al, 1957 ; tested the algebraic method used by Fraps; results
of this method gave highly variable results which weie 10-40% below values
predicted from Fraps tables of epergy production cocfficients’® . On the
other hand Hill and Anderson , 1958, found that the PE values were about
20 % higher than that predicted from Fraps tables.

Furthermore, some of the samples used in early experiments are not
representative of present day feeding materials,

In ARE , some investigators had tried to determine the PE values

.of some feedstuffs used in poultry rations, but results obtained were not comp-

Jetely satisfactory. Therefore, in an attempt to evaluate the feedstuffs used
n poultry rations, this work was conducted.
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Material and Methods

New hatched chicks of RIR and BW were used in this study. Eleven.
tested feedstuffs which are commonly used in poultry rations were tested.
The feedstuffs under study were whife corn, wheat, barley , wheat bran, rice
bran, decort. and undecort cotton seed cakes, sovbeans, beans, dried skimmilk
and fish meal. Tweleve different rations were formulated for feeding chicks.
The standard ration was formulated to cover the nutrient requirements of
chicks table I. In all the other tested rations, half the level of the yellow
corn in the standard ration (20)9 was replaced by 209, of the tested foodstuffs.

TABLE 1. Composition of the standard ration and any experimental onc.

Standard Any experi-
Component ration mental
| 8 : ration

| ?’;

| | o
Yellow Ccorn. « + .+« + v+« ] 40.0 20.0
Tested feedstuff « « + « v o v o o . s 20.0
Wheat .« v i G =R 25.0 25.0
Fish meal . . . . . . « . . . .. 5.0 5.0
Decort, cotton scedcake . . . . . . 15.0 15.0
Drizd skimmilk . . « < . . o . . 12.0 ] 12.0
Caicium Carbonate . . - . . . . . 1.5 ‘ 1.5
Mineral mixture’ . . . . . . . .. | 0.5 ‘ 0.5
Vitamin A and Dy mixtare! . . . . 0.2 0.2
Cod lver-Oit™ o &0 5 5 v o % 0-8 ’ 0.8

I- The formula of mineral mixture was :
Salt (Na Cl) 41.0%, copper (Cu) 0.098%, dicalcium phoshate 20.5% , manganese
(Mn) 0.0309Z, limestone flour 33.39%, cobalt (Co) 0.007%;, and iodine (1} 000997,

il- One g of vitamin A and Dy Plizer mixture coniains :
Yitamin A 5000 LU.,and Vitamin D, (000 TU.

III- One g of cod liver oil contains :

Vitamin A 100 [.U., and vitamin D 100 L.UJ.

Day old chicks of each breed were fed the standard ration up to 7-10
days old. After this period chicks were weighted, and those with abnormal’
weights were discarded. The remained number was randomized and divided
into groups of 6-10 chicks each.
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At the beginning of each experiment, one group or more used as control,
.were sacrificed to determine the initial body composition.

Four groups of chicks were used for determining the PE of each tested
ration, two groups were fed ad-lib.  and the other two groups wele fed a
restricted amount of feed equals to 109 of the average weight of chicks
.at the previous weel, then this amount was raised to about 159 of the same
weight from the 4 th up to the 7 th day of the same week.

Chicks of each group were weighed weekly, ‘and the food consumed
per chick was recorded daily. The experiments lasted for 3 weeks. At
+the end ol each experiment, all chicks were fasted for 12 hours, weighed,
‘gacrificed and prepared for the chemical analysis following the methods
.outlined in the A O A C (1965)

In every experiment, the PE values of the standard ration and the
‘tested ones were derermined following the same technique prcviously descr-
‘ibed.

Methods used for determining the PE values of the experimental rations
were similar to those of Fraps, (1946). The PE value of each ration was
calculated on dry matter basis from the data given by the 4 groups fed on
‘that ration.

The determined and calculated PE values of the tested feedstuffs were
computed from the PE of the experimental rations with both RIR and BW
.chicks, as described by Fraps and Carlyle, (1942}).

The determined PE of any tested feedstaff was computed as follows :

1. The determined PE of cach experimental ration carried out with
hoth RIR and B W chicks was subtracted from the determined PE of the
‘standard Tation carried out at the same experiment to give the “effect of
substitution™. Therefore the effect of replacing 20 9 yellow corn of the
standard ration by the same amount of the tested feedstuff—the determined
PE of the standard ration- the determined PE of the experimental ration.

9. The effect of substitution of cach experimental ration was subtracted
from the determined PE of 0.20 gm yellow corn to give the determined PE of
10.20 g of the tested feedstuff, accordingly the determined PE of one gram
the tested feedstuff can be calculated.

The calculated PE of any tested feedstuff was calculated by using the
previously mentioned method, but the calculated PE values of the experimental
-rations, standard ration, and 0.20 g yellow corn werc nsed in the calculations
instead of using the determined PE values of those respeclive items.

Predicted PE values were obtained by using Fraps tables of “energy pro-
duction coefficients™ 1946, along with the chemical analyses of the feedstuffs
used, or by using the local digestion coefticients along with the chemical

analysis and Fraps tables.
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Results and Discussion

Table 2, summarises the calculated and determined PE values of the tested
feedstuffs for both RIR and BW chicks. From this table it appears that
the PE values cither calculated or determined for the two breeds were nea-
rly similar, In this connection Davidson ef al, 1957; reported that breed
have little effect on the PE values obtained.

Data persented , in Table 2, showed that the determined PE values of
cereals used in this study (White corn, wheat, and barley) were nearly similar
to those caloulated ones except for barley. All the predicted values (1,2 and 3
Table 3) for cereals used were in general higher than the determined PE ones,
except that figure predicted from Tawakol’s data for barley which was less
than that expected.

TABLE 2. Caleulated and determined productive energy volues of the tested feedstuffs
{with both RIR and B W chicks).

Calculated PE ‘I Determined PF
Feedstuffs | |7

RIR B W‘ Average' RIR B W |Average
White corn =« + -« 0 v . o 2.310 | 2.500 | 2.405 | 2.360 | 2.380 | 2.370-
Wheat o o w9 5 o5 o o ow v 8 2.072 I 2.030 | 2.052 | 2.128 | 2.010 | 2.06%
Batley - « = « « « 0 0. . 1.813 2.095 | 1.954 | 1.760 1.745 | 1.753
Wheat bran « - « « « .« & . 1.288 1.470 1-379 1.300 1.275 1.288
Rice bran. + + = + « « « - . 1.465 1.640 | 1.533 | 1 525 1.535 1.530
Decort cotton seced cake . .| 1.730 2.005 1.868 1.745 1.750 1.748:
Undecort. cotton seed cake .| 1.173 1.445 1.309 1 258 1.160 1.209
Soybeans + . . .+ . . . .| 1.920 1.990 1.955 1 783 1.815 1.799
Beans + o v v ov s s e s 1.548 | 1.680 | 1.614 | 1.578 | 1.685| 1.632
Dried skimmilk . - - . . . . 1.400 | 1.295 1.348 | 1 290 1.130 1.210
Fishimeal @i o« & 4 % o 1.768 1.830 1.799 | 1.940 | 1.875 1.908 -

For cereal by- products : wheat bran and rice bran, both the calculated
and determined PE values were nearly equal, The 'determined PE value of
wheat bran  was higher than all the predicted values. On the other hand
the determined PE value obtained for rice bran was less than those predicted
ones, except that calculated from Tawakol’s data 1969, which agreed with the.
obtained determined PE wvalues,.
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“TABLE 3. Productive energy values predicted from Fraps Tables and those predicted
from the data of other workers*

Predicated PE values Kealfg
Feedtafl

1 2 3
White Corn e » w0 = 0 0 0 0 0 x s 2.813 s s
Wheat & & ¢ soe o 0w e e e 2.462 2.173 2.073
Barley « - « + » + « § oW B G e 1.907 1.889 1.527
Wheat bran « « « <« . . . .y 1.088 1.139 0.822
Rioe bran & o o & 4 & %05 o b oo 1813 1.715 1.482
Decort, cotton seed cake - - - ¢ . 1.595 1.715 1.633
Undecort. cotton seed cake. - + - - — — sy
Soybeans < . e . s s h imies w @ 2.621 s -
Beans « « « + & s 5 « & =8 o & s —_ — .
Dried skimmilk « « « « « + « « o 1.199 —_ 1.581
Fishmeal = » » » « = = = o 1.745 i 1.823

= All values are expressed on dry matter basis.

1. Caleulated from the chemical analysis of the tested feedstuff using Fraps Tables
of “‘energy production coefficients™,

2,3. Calculated fromthe chemicalanalysis of the testedfoedstuff and the digestion
coeffients of Galal 2 and Tawakol 3, using Fraps Tables.

For decort cotton seed cake, values obtained from the data of Galal 1969
and Tawalol 1969, were nearly equal and being also similar to the determined
PE values. The figures predicted from Fraps “energy production coefficients
tables were less than those determined ones. However, Titus 1961,reported
that Fraps values for the digestiblility of the protein in high protein feedstaffs
were in geneval less than those found in his experiments,

Concerning the dried skimmilk, Fraps predicted values were nearly equal
to the determined PE ones, while those obtained from the data of Tawakol,
1969, were somewhat higher.  For fish meal, Fraps predicted values were [ess
than those obtained, while the PE values predicted from the data of Tawakol;
1969, agreed with the determined ones.
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Conclusion
From the previous study it can be concluded that :

1. The breed has no effect on the P E values of the tested feedstufls.

2. For predicting the P E values of poultry feedstufls at a high degree
of accuracy the local digestion coefficients would be used along with the
chemical analysis of the feedstuffs and Fraps (P E Kcal /g digestibile nutrients).
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