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INTRODUCGCGTION

Livestock industry in Bgypt i4 . expcctadto,
face a shortage in feed stuffyg:, bdecause of ths sver
increasing numbers of livestock and the limitation
of feed sources. Beaides, greins and legume seeds,
which may contribute a big share in anims) autrition,
are rather expensive and used mainly for human con-
sumption.

Protein is often a limiting nmtrient for
ruminants. Usually, the animals in Egypt suffer from
protein defeciency in the summar seasons where green

fodders are soarce.

It is very important therefore, to introduce
new sources of protein in the rations of ruminants
taking into consideration the struggle between man
and farm animals for food.

Attemtion has been focused on urea as a non—~
protein nitrogenous source (ag it is considered one
of the cheepest sources of protein than the other
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protein feed siuff sourcus and it can be producod
artificially) to replace a part of protein requirc

menta for ruaminants,

The objoctive or'tho present work is the
study of the effoct of partial replacement of
protein by ures in the rationms of dalry cows. p

Bocause most dairymon recommend that rice
bran must be unaintained at low levels in the
rations because of it's adverse effect on the
production performances of the dairy cows, so,
two levels of rice branwere incorporated in the
rations in order to study their effect on the
production performances of the lactating cows.

e e
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RSVIEW  UF  LIZERATURE

I. Mychanisw of ion-Protein litrogen Utilization :

Ihere is no doubt that the rumen micro-or_anisms play
an iuportant role in ruminant nutrition, particularly the
utilization of ron-protein nitrogen. It isewell establighed
fact that when urea enters the rumen, it is rapidly dimolved
and hydrolysed to auwonis by bacterial enzyue :rcase. The
ammonia can then be utilized by the rumen micro-organisms for
syntacsis of amiao-acids into nmicrodbial proteinswhicli in turn
are svallable for digestion by the host aningl. Amino groups
are also split from eminc-acids and from intact proteins and
used Oy bacteria in the same manner (Reid 1953, Virtanecrn 1965
and F.4.0. 1968). UFig. 1.1. illustrates the -eactions of

nitrozen compounds in the rumen.

The extent of dietary protein breakdown in the rumen
depends uponanuiber of factors of which the ochemical and
physical propexties of the protein with special reference to
ity solubility in rumen fluid appear particularly important.
Values ranging from almost couplete hydrolysis of grass pro—
teins, 90% for casein and 60-834 for wheaten hay, through
groundnut and herring meal, to 40% hydrolysis for the relabively

insoluble maize protein, zein have been recorded. Thus
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considarable aunouncs of the protein nitrogen fed to ruminants
are, in faet, serving as a soirce ¢of non-protein nitrogen for

rumen miero-or. ,anisns,

When ammonia i8 produced too rapidly in the rumen, i:'s
congentration vecouwes too high, appreciable amounts are absor-
bed directly into ths bdlopdstream, reconverted to urea in the
liver, excreted through the £idneys in the urine and thus
lost to the aniual. There is, however, always a small amount
of urea in the bloodstream and other body fluids. This urea
finds its way into the saliva and re-enters the rumsn. Urea
has been shown to pass into the rumen directly through the
rumen wall from the circulating blood.

Bamples ¢f rumsn lngesta taken fram the gastric fistula
of a steer were used in studies in vitxo to investigate its
action on urea (Pearson and Smith 1944). They concluded thal
all of the urea which would ever be likely to be fed to a
cow will be converted to ammonia within an hour. The urease
preparation derived from the rumen contents was found very
similer to that from soya or jack besns in its behaviour to
tempersture, P4 and inhibitors.

The rate of uvrea utilization in the ruaen of cows and
goatbs were‘studieﬁ by Kaishio et al. (1952). They found
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that froc 14 tc 77 por cent of the urea had beern docouposed
in the rumen ot cvowa., The total nitroygen anc rea nit.o.en
were estimeted 1n the contencs of different paits of the
digoctive tract. After 4.5 hr. about half thw inuested urou
was found in the ruwen and after 12 hr. only 13 per cont vas
detocted. Thcre was little decompomition of the urea in the
omasunm and aboaasum. In goats however, one-nalf of the urea

was found in the rumen 24 hr. after ingestiom.

Broom. (1458) found that Holstein cows uipht produce
3.5 - 4,0 1lb mierobial protein daily; any remaining require-
wen: of protein would have to be met from dictary protein
passing directly through the rumen without Leing broken down
by uicrobial atback.

I1. Factors Affccting Urea Utilization :

A - -

Pl e

The efficiency with which urea is utilized by ruwin-
ant animals and the amount of protein that can be replaced by
urea have been found to depend on the protein level of the
retion. When the ration contains an ample amount of true
protein, urea utilization is lower than on protein low rations

(Krebs 1938), as far as the synthesis aof bacterial protein

Central Library - Ain Shams University



froi NPN  in tho rumen is apparent only wion protelu

intake is lov,

Un the other hand, protein type can affcct urea
t1lization. Mc Naught and Smith (1947) pointed cut
that vhernr insoluble protein is fed to suminant, the
amount of amamonia formed from this protein is small
and this i, ht favor e w.ore vffiocient utilization of
irea. kc Donald {1952) deunonstrated that when sein
nas fed there vas very little increase in the ammonia
content in the ruuen, but when casein or jeclatin was

fed large awounts of ammonia were liberated.

2. Available Carbohydrate in the Ration

The Mreakdiown of proteins in the rumen depcnds
upon the proteolytic activity of the particular micro-
organisms. These micro~organisms require a source of
available energy to r'esynthesimethe nitrogenous compounds
in their bodies. There are ample evidences that urea is
less utilized when it is fed without concentrate (source
of easly fermented carbohydirates). When starch andcereal
grainsware included in the ration with urea, a rapid
reduction of rumen ammonia concenbration was observed,
suggesting that the starch andceresl grains provided

energy needed by the rumen flora to utilize the ammonia
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(Mc Denald 1952 and Wetterau et al. 1964). Willett et al.
(1946) had nothced that feeding large amounts of cane:
nolasses af soluble carbohydrate with urea had no detri-
nental effect upon the syntheais of protein from urea in
the rumen of dairy cows.

Thon labled ammonium sulphate (N’ls) and urea were
the only sources of N in en experimental dict which con-
aigted of 46 to 62% of total carbohydrates as potato starch,
24 to 38 % cellulose and 15 to 25 % sucrose. The milk yield
788 not affected and the effioient utilization of exmonia
and urea in the rumen of these cows was related to the
presence of large amountsof soluble carbohydrates in the
NPF diet (Virtanen 1968).

3. Effect of Alcobol in Liquid Supplements

In the vest majority of the experiments cited in
the litersturs, it could be concluded that the addition
of alcohol to a mixture of molasses and urea has not
improved the performsnce of animals in comparison with a
aimilar mixture without alcohol.

The poseibility remains, however; that the ethyl
aleohol may increase nitrogen utilization of a2 molasses-
urea mixture for grasing ruminants not receiving supple-
ments of starch containing feedstuffs.
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It should be noted that pure etLd alcchol has
a combustible ensrgy value of 7.12 Cal/um. as ugatnﬂé
4,18 Cal/m. for etarch. Alcchol slsc has the advant-
sge that it can be more easily added to molasses than
sterch or yrains (P.4.0. 1968). Chalupa et al.(1964)
using in vitro rumen fermentavion techniques, observed
that adding small amounts of ethyl alcohol to a basal
mediam incressed celluloss digestion and that equal
caloric amounts of starch, acetic acid and other
sources of energy hsd a similar influence. Alcohol
supplements 414 not significantly improve N. retenmtion
in growing cattle. There were slightly higher ruminal
ammonia level 2 to 3 hours sfter feeding; this suggests
decreased utilization of ammonia for pretein synthesis
owing to an inhibitory action of alcohol on microbial
activity (Chalupa et al. 1964) |

% Bffect of Sulfur

Davis gt al. (1954) reported that, on rations
low in sulfur and high in urea cantent the addition
of salfate umay be desirable. When lamba were fed a
purified diet containing urea as the only source of
nitrogen, without sulfur supplementation; animals

lost body weight and were in negative balance for
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Loth nitroeen and sulfur. The same Glet supplomented
with uulfutes supported positive balances and weight
gains (Thomas ef 41.,1950). Buch response would be
expeoted esince sulfur is needed for synthesis by rumen
bacteria of methionine and cystine as well as thiamine
and biotin,

On the other hand,Matsuo and Ushizima (1957)
found that the addition of 10 gu. sulfur, cow, day fed
130 or 150 z.urea daily did not significantly increase
nilk yield, butterfat content or livewei;ht but the
addition of Sg. methionine 4id significantly increase
the millk yield.

It is now accepted that the bacterial protein
fourd in the rumen is deficient in sulfur amino acids
Buch a8 umethionine. Thus the addition of sulfur or
methionine increased the nii:rogan retention of urea
fed animals (Starks gt 21.1954 and Thomas et al. 1950).

. -

In order to get maximum synthesis of microbial
protein it is important to keep the rumen fermentation _;'
system operating at maximum efficiency for 24 hours each
day. This mesns maintaining the correct ratio of ammonia i
available energy and othef essential nutrients in ths

o~  Xeed Freguency
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rumen over prolonged periods of tiwe. when non-provein
nitrogen materials such as urea (whioh is rapidly con-
verted to mmmonia in the rumen) are used, this is ex-
tremely difficul? unless animals sre fed frequently.
This may be illustrated by the experiment of Broom
(1968) who fed five groups of ten animals on a basal
berley,minersl/vitanin diet fed ad 1lib. throughout the
day %o provide a background of constant energy in the
rumep. Against this background the sawne amount of
supplementary nitrogen, in the foxrm either of soyabean
meal or urea (2%) was provided, eithar continously (by
incorporation into the barley) or at a single limited
period each day (as a protein ooncentrate). Results
(Table 2.1) indicate significantly higher levels of
protein nitrogen in the rumen liquor of animals receiv-
ing supplementary nitrogen throughout the day. 4lso of
interest is the fact that urea gave rise to aimilar
amounts of protein in the rumen liquor as did soyabean
meal.
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