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EVALUATION OF POULTRY FEEDS IN
DIGESTION TRIALS WITH REFERENCE
TO SOME FACTORS INVOLVED

By
A K, ABoU-Rava axp A, Go, Gavarn

Fifteen digestion trials with adult Fayoumi cocks were under taken
to study the feeding value with common feeds using 4 cocks in 13
trials. The associative effect of feeds and the effect of trichloacetia
acid versua uranyl acetate for faecal N separation wore studjed allong
with discussing N retention axd feed consumption in digestion trialg,

The feeding value as starch value a8 fod wag 77 T4, 7344, 63.41,
60.32, 64.54, 63,87, 80.24, 50.06, 37.99 with maize, wheat, barlay,
beans, majze glaten, decort. cake, undocors, cake ,rice bran ¢thigh
ash } and wheat bran respactively being the lowest down to 23,429
with bad quality rice bran samples containing high ssh and erude
fibre, The feeding value of feod mixteres ranged between &1 2v
and 73.14% RV. The avorage digestibility of protein was 73, =
2.62 in 8 feeds and 78.60 - 2.0 in 9 miztures.

There are doubts about the feeding value of feeds obtained indiree-
tly due to assooiative effact, The level of protein, orude fibre or
the feading value appearsd to have no direct offect on feed corsump-

tion. Applying trichloro-ascetin scid did not waterislly affert the
feeding value but produced high digestible protein,

In U.A.R., there is a great shortage in the suitable concentrates for feeding
poultry, Preliminary work was done to determine their feeding value
Ismail, 1964 ang ‘Abou-Raya et al, 1966, It was important to continue
confirmatory work on their feeding value and to study the suitability of
some of the currently used by-products for feeding poultry partienlarly those
from extracting cotton seeds, polishing rice and milling wheat. Some of these
products contain relatively high content of fibre, and perhaps should bhe used
with reservation as poultry feeds. At the same time graing, high in feeding
value, are used preferably for human, consumption,

Figures of the feeding value obtained by ruminants were sometimes.
used for poultry, bing very approximate particularly with feed high in crude
fibre. This study was undertaken to evaluate the, feeding value in common
poultry feeds in digstion irials, Some factors involved were investigated
to overcome some difficultics in the procedure,

1. Animal Nutrition Seet, Faculty of Agrie, Cairo CUniversity,
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Experimental and Methods

Adult Fayoumy cocks were taken from the Poultry Farm of the High
Institute of Agriculture at Minia. For each experiment, four cocks were
housed individually in metabolic cages except in cases of rice bran IIL, and
the two mixtures of rice bran IT with maize, only two eocks were used.

The preliminary period continued for 5 days, and the collection peried
was extended to 4 days up to 10 in some cases to collect suitable quantities
-of the excreta.

The metabolic cage was made from metalic wires with wooden frames
(50X50X70 em.). as described by Abon-Raya et al., 1966.

Food was offered coarsely ground; the daily ration was kept in paper
bags for each bird. Nine feeds were used in the study including 15 digestion
trials. In nine cases of indirect feeding, the feeding value of the tested
ration was determined as well as that of the feed mixture (Table 1),

Calculation of urinary organic matter, OM :

The data published by Strukie, 1054 were consulted which indicated
the composition of urine. The following table was calculated from a know-
ledge of N% in each urinary component.

N in A az OM of gach
Compcnent (A) g0y N% in A ““ﬁggnent
utinry N urir:a-ry N
’ o Z.
“Ureacid. .. .. ... .. } 62.9 | 33.33 1.89
“Ammenia . . . ., L, . . ‘| 17:3 82.35- - 0.21
Urea . . . . ... ., -, .. 10.4 £6.66 0.23
Creatine and other compounds| ' : .
(assumed to be creatine) . . . 94 32.06 - 0.29
. Total . . .. 100.0 = . 2.62

Therefore, each 100 g, urinary N, would equal 262 g. organic matter.
The factor for deuermining organic matter would be then 2.62. The factor
appeared to be lower than that recorded by Katayama, 1924.

U.A.R. J. Anim. Pred., 11, No. 2 (1971).



EVALUATION 0¥ POULTRY FEEDS WITH REFERENCE 209
T SOME FACTORS

Calenlation of the feeding value : _

Tt was caleulated as total digestible nutrients TDN and as starch
value, S.V. The conversion factors for starch vaule per one unit of different
digesttible nutrients were according to published data by Bachmanm (in
Choneim, 1964) being 1.03, 3.11 and 1 for crude protein CP, crude fat EE
and crude carbohydrates (crude fibre. CF and nitrogen free extract, NFE)
respectively.

For computing the sirach value, the deduction of crude fibre was consi-
dered 0.30 umit of strach value for each 1% crude fibre. Metabolizable
energy, ME was calculated as 4.20 per gram TDN as suggested by Titus, 1964;
the calorie : protein ratio was considered as kilocalories ME correspond
to 1 gram CP in feed.

Analytical methods : g .

For summative analysis of food aud faces the erdinary official methods
of analysis are used for determining moisture, ash, protlin, crude fibre and
ether extract.. .Faecal nitrogen was determined directly using the method
of Ekman et ol., 1949, NFE was determined by difference. In the dry
matter of the excreta this was as follows :—

% NFE = 100 (% CP + % EE 4+ 9%CF+%Crude ash +Furinary OM).
Results and Discussion

The analysis of feeds used in these experiments (Table 1la) was within
the suandard specifications publishd in the U.AR. 1967 except with rice
bran eamples., The lowest protein content was with riee bran I, II, and
mixtures containing either of them. Rice barn samples T and II contain
much higher ash and erude fibre and much less crude protein than permitted
including most likely some rice hulls. Rice bran® III contains high ash
being contaminated during polishing when chemical drying is used by CaSO..

Crude protein was highly digested with most feeds having a coefficient
ranging between 54.33 up to 838.2095, The protein; of rice barn was the
least digested, the coefficients being hetween 54 and 639,. Excluding rice
bran and feed mixtures, the other 8 common feeds would have an average
of ca. 76.75 + 2529, for CP digestion. This is probably similar to the
figure recorded using 22 common concentrated feeds (79 - 4.79,) ; Crampton,
p. 164, 1956). Protein digestion coefficient of the 9 mixtumes was 78,604 2.0%,,
being 2 percent degrees higher than with single feeds. '

The eoefficients of CF ranged from — 3.57 to 409%. Henning 1929
found that the digestion of fibre derived from different food meterials varies
from 0 to 40%. The average digestion coefficients in all studied feeds {20
cases) was 903 1.769% indicating a significant digestion. It is probable
that slight digestion of CF could be achieved by microorganisms in the
caceum and the crop (Thrahim, 1969). oo

UAR. J. Anim. Prod.; 11, No. 2 (1971).
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It is equally possible that a small fraction of CF could have been
subjected to partial degradation to products which are physiologicall_y"
unabsorbed but chemically are dissolvable in the reagenents of CF determi-
nation. In this connection, Maynard and Looshk 1962, and Abou-Raya 1967,
discussing this matter indicated that in routine digestion trials particularly
with  ruminants, there is an apparent overestimation of CF digestion
coefficient. Tt might he also argued ihat the differences in texture and.
fineness of feed material and that of the droppings might apparently reduce
the recovery of CF in the droppings. :

The digestibility of ether extract by poultry was usually high, particu-
laxly with feeds having higher ether extract %. Except one case of nega-
tive digestion with beans, {due w associative effect) the coefficients
ranged from 49 to 94%. It appears that feeds containing higher level of
true fat in the ether extract had high digestion coefficients, Grains and
their by-produets containing relatively high Proportion of non-fatty extracted
material, had a low digesion coefficient for ether extract. In the majority
of feeds the Jow coefficient was associated with low EE content.

Concering NFE with grains such as maize, wheat, barley and beans,
the digestibility ws 87.93, 87.57, 80.55 and 70:189, .respectively being lower
with legumes. The digestion with wheat bran, rice bran samples and decorti-
cated cotton seed cake was somi what low ranging from 36.83 10 55.05%,.
The digestion with undecorticated cotton seed cake was very low (5.119,).
A low figure of 17% was recorded. by Halnan 1943, for NFE in sun flower
seeds. Halnan 1944 explained the low digestibility of NFE of wheat brans
as due to their low starch content. The nature and the Proportion of
ingredients in NFE and their digestibilities appeared to vary greatly, This
subjeet is thoroughly studied by the anthors, and will be' prepared for publi- -
<cation shortly. ' _ .

The digestion coefficients of organic matter in each feed was a resultant
of other coefficients of separte ingredients. Ti js commonly known that
poultry feeds should have an organie matter digestion coefficient not less
than 709%,. Therefore, feeds of Yow digestion eould be only parily added to
other poultry feeds of very high OM digestion.

Feeds with poultry, had a distinet lower feeding value than those
recorded for ruminants, Undecorticated eotton seed cake, rice bran T and
II had 2 very low feeding vlue being 30.24, 26.38 and 23.42 respectively,
Such feeds cannot he considered suitable for poultry, The figure for the
undecorticated cotton seed cake was as obtained by Ismail, 1964, being
about half that obhtained with sheep (30.24 against 33%). The two rice hran
samples high in CF were unsuitable for poultry being adulterated samples,
Such by-products from riee polishing shuold be ckecked at Ieast for analysis
before being purchased or used for poultry feeding,

Rice bran IIT, thongh high in ash proved to be more suitable as a
poultry feed than wheat bran, Furiher studies with good qualtity rice bran
sample low in both ash and erude fibre would decide more about the guality
of such product. -

U.AR. I. dnim. Prod, 11, No. 2 (1971).
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TDN values in studied poultry feeds were numerically as starch value
because they have low fibre content.

Tt is usually considered that poultry mixtures should contain at least
ca. 2.7 Kilocal. Me per gram. in studied teeds it was found to vary between

1,40 (undecort. cake) and 3.22 in yellow maize {excluding bad quality rice
brans. The range with mixtures was 217—3.02 Kilocal./g. The calorie

protein ratio ranged between 1:5.25 and 1:37.05.

Associative effect in digestion trials with pouliry :

Effect of direct and indirect feeding

Results in Table 2 with maize (No 2) indirectly fed using wheat bran
as basal show that noticeable increase occurred in all digestion coefficients
and feeding value when compared with direct feeding in No. 1 (77.74% SV
against 88.79). The same oocurred with wheat bran which when fed alone,
the feeding value was 37.69% SV becoming 42.52% when fed indirectly
using maize as a basal ration {No, 5 and 6). In both cases, differences were
highly significant when comparing the resultant of the effect on average
digestion coefficients of OM as follows

direct feeding indirect feeding
Maize. . » - - - . 58.00 + 0.06 94.56 + 1.8
Wheat bran . . 42.97 4 0.99 94.64 + 1.34

Whn comparing the results with maize and rice bran IT (No. 1 against
3 and No. 7 aginst 8), the assiciative effect was of a decreasing nature.

Therefore, the feeding value of certain feed mixtures obtained directly
in digestion trials, with poultry would differ from that caleulated from the
knowledge of the feeding value of the separate feeds owing to associative
effets. Caleulating the feeding value from that of the separate feeds would
not represent the actual feeding value of their mixtures.

Effect of the nature of the basal ration on the feeding value of the tested
ration :

Results in Table 2 with maize, indicated that using wheat bran as a
basal ration (No. 2) produced a net feeding value of 88.79/SV., but using
rice bran (No. 3) produced a net feeding value 671.229 SV. This was due to
the fact that both basal rations differed greatly in their nature producing
different trends in the associative effect.

On the other hand, results with maize gluten (No. 10 and 11) indicated
that using maize as a basal ration produced a similar feeding value as with
wheat (64.54% SV), against (63.10%). This indicated that maize and wheat
grains were nearly of the same nature affecting very similar assoclative
offect. It was therefore preferable to stick to a standard basal ration im
order to make wesults of the feeding values of tested feeds relativély
comparable.

U.AR. J. Anim. Prod., 11, No. 2 (1971}.
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Effect of the proportion of the basal retion on the feeding value of the
tested ration :

When determining the feeding value of riee bran H (No. 8 and 9)
indirectly using two levels of maize as a basal ration (70 and 559%}, the
difference was negligible not exceeding 3.50%. Comparing the results with
maize (No. 3 and 4) using 30% rice bran as a basal ration and 459 in the
.other ease, revealed the fact that the difference in caleulated feeding value
was also negligible being 2.17%. The results appeared to indicate generally
that in digestion trials there was relatively a wide range for the proportion
«of the basal ration in the feed mixture, producing practically the same
results for the tested feeds.

It was obvious from this study of the associative efleet, that there are
always doubts about the feeding value of feeds obtaired indirectly. In some
cases, the values obtained are under-or over-estimated. With poultry feeds
which are usually mixtures of several ingredienis, a mean should be tried
to evaluate the feeding value of single feeds when being in the mixtare
rather than when fed alone. :

Feed consumption in digestion trials with poultry :

Feed consumpiion ranged between 55.69 to 98.34 gm. (51.67—89.62 DM}
as in Table 3. Some samples contained high protein level (up to 20.66 CP)
and had a high consumption up to 95.42gm. Similar consumption (94.48gm.}
was recorded with a low protein level (10048 gm. N or 6.26 CP),

With. rice bran II, containing up to 24% CF, consumption was on the
high side. The same was found with the starch value level.

Therefore, the protein level, crude fibre level or feeding value appeared
to have no direct effect on feed consumption. Multiple factors appearsd
to be involved. Perhaps the palatibility of the feed also mighi be concerned.

Tt was aleo clear that in practical feeding, the feed consumption ad. lib.
raight fail to provide the bird with the necessary requirements. With rice
barn (23 SV) although feed consumption appeared satisfactory, yet the
starch value consumed was 23gm. being below the bazal requirements. It
geems nesessary in practicel volumtary feeding with poultry, that a test for
the adequacy of the consumed feed for the type of production is necessary,

N-retention in digestion trials :

It appears from the N retention (results in Table 3) that in the majority
of cases, the mount of digestible protein in feeds was adequate to maintain
either neutral or positive N retention. It was aleo clear that using cereal
grains alone did mot result in a negative N balance with adult cock fed
ad 1ib. Therefore, such grains could be used as suitable basal rations for
feeds usually having higher prptein content.

UAR. J. Anim. Prod., 11, No. 2 (1871).
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Effect of replacing uranyl acetate. by trichloroacetic acid in digestion trials
with poultry :

Regarding digestion coefficients of CP and NFE, (Table 4}, it was claer
that trichloroacetie acid appeared to fail 1o percipitate a part of the faleal
protein producing higher digestion coeffivients of crude protein than with
urany] acetate. Decreasing the CP would increase accordingly the feaeal
organic matter. This would raize the NFE of the faeces and would accord-
ingly, reduce their digestion coefficients.

As th eaten fraction of NFE was usually much higher than that of crude
protein, the NFE coefficients were slightly reduced. Such differences would
not affect materially the amount of calenlated digestible NFE in the feed.

TABLE 4.—EFFECT OF USING TRICHLOROACETIC ACID ON DIGESTION
COEFFICIENTS OF CRUDE PROTEIN AS WELL A3 COMPARED WITH
URANYL ACETATE METHOD.

. TUranyl acetate method | TFrichloroacetic acid method
Samblé :
cp NFE ¢P | XNFE

Wheat :

eaten . . . . . . . . .. 8.75 64,98 8.75 64.98

excrefed . . . . . . . . . 2.10 8.52 1.15 9.10

digested . . . . . ... 6.65 56.46 7.60 55.88
Dig. coeffs, % . . . . . . . T6.00 86.89 86. 86 36.00
Wheat bran :

Qaten . ... e 11.76 | 44.86 | 11.76 | 44.86

exereted . . .. . . . . . 3.64 26.76 1.92 26.80

digested . . . . .. . . . 8.12 19.11 9.84 18.06
Dig. coeffs. %, . . . . . .. 69.05 42,80 83.67 40.26
Rice bran I1; !

eaten . . . . . . ... 5.8 | 28.33 5.86 28.33

exereted . ., . . . . . . . ! 2,47 ~ 17.50 1.54 18.42

'digested ......... 3.3% 1097 4.32 9.91
Dig. coeffs. %, . . . . . .. 57.86 | 38.02 73.73 35.10

] .

T.AR. J. Anim. Prod., 11, No. 2 {1971).
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The digestible protein in the three feeds (Table 5), was 7.45, 1043 and
3.53 uranyl acetate against 8.52, 12.40 and 4.50 with trichloroacetic acid in
wheat bran and rice bran respectively. This was reflected on the nutritive
ratio, becoming narrower with trichloroacetic acid particularly with rice
bran, 'This may lead to errors in calculating the level of protein if “dige-
stible protein” was taken as basis. From this peint, it would be preferable
to use uranyl acetate for more elficient separation of faecal erude protein.

Concerning the feeding value, slight differences weve found between
the two methods either as TDN, SV or ME. The increased fraction in dige-
stible protein with trichloroacetic was compensated . with approximately
the same magnitude in digestible NFE. From a practical point of view,
calculating the feeding value by either methods would lead practically to
the same results. As the uranyl acetate costs more and is not availble s a
common reagent, using trichloroacetic acid would be quite satisfactory for
determining the feeding value of poultry feeds.

It is also suggestive to wuse an average digestion coefficient of crude
protein in common feeds of 579 and to obtain faecal N by calculation with-
out any necessity of using certain reagents for seperation. The error intro-
duced would be even less than when using trichloroacetic acid in poultry
digestion trials.

TABLE 5.—E¥FeCT OF USING TRICHLOROACETIC ACID ON THE FEEDING VALUN
AS COMPARED WITH URANYL ACETATE METHOD,

Teed I"ee{dalsn,gF {;;uluc Vruyl-acsoats Trich}!ma.uebm

Wheat : 10 £ AR 7.45 8.52
gy o 72.29 72.74

TDN 9 72.26 72.68

ME Keal/100 g. 303.49 305.26

Nutritive ratio 1:8.69 12771

Wheat bran - DP9/ 10.43 12.40
By o on 39.78 40.69

TDN 9, 40.58 41 .42

ME Kealf100 g. 170.44 173.96

Nutritive ratio 1:2.97 1:2.34

Rice bran IT: DP -~ o 3.53 4.50
SV oL 22.44 29.58

TDN "~ ot 24.89 24,99

ME Keal/100 g 104.54 104,96

Nutritive ratio 1:6.04 1:4.65

UAR. J. Anim. Prod, 11, No. 2 (1971).
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