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SUMMARY

Two experiments were conducted to investigate the feasibility of partial
replacing of soybean meal protein with urea in rabbit diets .The first
experiment was carried out with 30 New-Zealand White (NZW) and
California adult male rabbits (av. 3Kg in weight), to measure the cffect of
soybean meal substitution with urea on the digestibility of nutrients. The
rabbits were divided randomly inte five groups (6 per each), They were
fed five diets, the first was urea free and considered as control while in
the other four dicts, urea substituted sovbean meal protein by 5, 10, 13,
and 20 % respectively. The experiment lasted for 14 days with 8 days as
preliminary (transition) period and 6 days principle (collection} period.
The resulls revealed that urea had no significant cffeet on the digestion
coelficients of either dry matter, organic matter, crude protein, cther
extract, crude fiber, nitrogen free extract or ash. The second experiment
was designed to study the utifization of urea for growth by young rabbits,
five groups (10/ each) of NZW and California growing rabbits of mixed
sex (av. 6 weeks in age and 902 gm in weight) were experimented on.
They were given the same dicts of the first experiment with the similar
levels of urea substitution. The experiment lasted 10 weeks. The results
indicaled that replacing soybean meal by urea up to 10 % of total dietary
protein showed a significant increase in body weight, body gain, and feed
cfficicncy, however the higher levels of substitution (15-20%) reduced
the previous parameters. Total protein and urea levels in the blood
increased significantly {p= 0.03) as the level of urea increased in the diet,
however, secrum glucose decreased. The serum cholesterol was not
significantly affected by any level of dietary urca. It couid be concluded
that, urea can be successfuily and economically fed as partial substitution
for soybean meal protein up to 10 % in the diets of growing rabbits and
up to 20 % in the diets of adult ones.

Key words: Urea, soybean, substitution, rabbils, diets.
INTRODUCTION

Rabbits have a symbiotic microbe population live in the hindgut,
responsible for [iber fermentation. As a consequence. the microbial
activity of the caccum is of great importance for the processes ol
digestion and nutrient utilization. Because of the bacterial protein
synthesis in the hindgut, it has olten been assumed that protein quality is
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not important in rabbit nutrition. Many workers tended to add different
cheap nitrogen supplements to poor protein rations to improve their
quality (Price and Greenhalge, 1978). In this respect, the most suitable
supplement jn animal nutrition is urea as a source of non-protein
nitrogen (Martin ef /., 1981; and Gihad er al., 1989).

In ruminants, microbial protein satisfies major amine acid
requirements for animal, however, this is not true for rabhits. Even
though amino acids produced by bacteria may be available via
coprophagy (especially lysine, sullur amino acids and threonine).
Carabano and Piquer, (1998), showed that microbial protein plays only a
minor role in meeling rabbit’s protein and amino acid needs (McNitt er
al, 1996). The majority of microbial protein utilized by animal is
digested in the colon (Stevens and Hume, 1993).

In non-ruminants, some researchers have suggested that urea is
unable to be utilized and it has no nutritional value for rabbits
(Kobayashi er al., 1981). Others suggested that, urca may replace some
non-cssential amino acids in diet of non-ruminants (Sucio er al., 1990).
However, significant increase in mass gain has been obscrved when low
levels of urea were used with broiler chicks (Pervaz et af., 1996). It was
reported that, gut microorganisms were responsible: for the growth-
promoting effect of urea in chicks. Urea is recycled by the rabbit large
infestine in a manner similar to that occurring in the rumen (Stevens and
Hume, 1995). However, when dietary urea is fed to rabbits, it is not well
utilized by microbes. Prolonged feeding of 0.5% urea in the diet of
rabbits wiil result in liver or kidney lesions (Cheeke, 1994),

Urea is converted to ammonia in rabbit gut, and when absorbed,
it results in toxicity. Microbes in rabbit gut produce VFA, as do
microbes in the rumen of the cow. In rabbit fed a traditional alfalfa‘com
diet, acetate is the primary volatile fatty acid produced by microbes, with
more butyrate than propionate being formed. Butyrate is the preferred
energy source for the hindgut (Steven and lume, 1995; Gidennc er al.,
1998; Jenkins, 1999).

Microbes in rabbits produce more VEFA on starch-based diets
then on forage diets (Cheeke, 1994). Steven and Hume (1993) indicated
that, VFA provide a major energy source in rabbit colon. In the presence
of molasses. non-protein nitrogen (usually from urea), microbes in
hindgut are able to make fermentation (Jeng, 1984; Sansoucy, 1986,
Garcia and Restrepo, 1995).

Okumura ef «f (1976) concluded that the microorganisms are
responsible for the growth promoting effect of urea, presumably through
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release of ammonia by bacterial urease and its consequent incorporation
into amino acids. When urca replaced protein dict. special care in
mineral supplementation must be exercised, since most sources of
protein provide substantial amounts of sulfur and phosphorus which are
absent in non-protein nitrogen Synthesis of bacterial protein in the
cecum and subsequent consumption of the cecal contents by coprophagy
{cecotrophy) would suggest an ability of rabbit to utilize non-protein
nitrogen sources such as urea. The advantages of such use would be
primarily ¢conomic because urea is a cheaper source of nitrogen than
other protein supplements. Ursa-hydrolyzing (urcolvtic) bacteria are
present in the rabbit (Crociani et af., 1984), as are organisms that can
utilize ammonia for amino acid synthesis. Care should be taken when
feeding high levels of distary protein, because cxcess protein may
increase cecal ammonia levels, causing an incrcase in cecal pH (Cheeke,
1994).This rise in pH may allow pathogens to flourish and may increase
the potential for enteritis. If it is assumed as rccorded by some authors
that urea has no nutritional value for rabbits under practical dictary
conditions, it is still important to ascertain whether urea may have any
deleterious effects when fed to adult or growing rabbits. In the literature
there are few, but contradictory data on the utilization of urca by rabbits
so these experiments were accordingly conducted to investigate this
possibility.

MATERIALS and METHODS

Two experiments were conducted fo investigate the feasibility of
replacing part of SBM protein by wurea in the diet of rabbits. The
experiments were carried out at The Poultry Famm of Faculty of
Agriculture, Assiut University.

The first experiment was designed o test the nutritive value of
urca for mature rabbits, while the second experiment was carried out to
study the utilization of urea for growth by young rabbits. In experiment
1 {digestibility trial) thirty male New Zeland White and California adult
rabbits (averaged. 3.0 Kg) were divided randomly into five groups, six
per cach. All rabbits were housed individually in metabolic cages. The
digestibility trial lasted 14 days with 8 transitional days followed by 6
days for principle period. The first group fed the basal diet (control)
while, in the other four groups (T1, T2, T3 and T4) urea substitute
soybean meal protein by S5, 10, 15 and 20%, respectively. All
experimental dicts  were isonitrogenous. isoenergetic and  were
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formulated using Feed Formulation System (1995) . The ingredients of
the experimental diets were sampled, ground. mixed thoroughly and
analyzed for the determination of its different nutrients (DM, OM, CP,
EE, CF. NFE and Ash) according to the methods of the AQAC {1984).
Along the experiment, each rabbit was offered a weighed amount of the
respective diet. Fresh water was automatically available all the time by
stainless steel nipple for each cage. During the principle period, the daily
fecal matter was collected from each rabbit weighed, dried, sampled,
ground, mixed and stored to be analyzed for different nutrients,

In the sccond experiment, utilization of urea by young rabbits
was evaluated with 50 New Zeland White and California rabhits of
mixed sex, aged 6 weeks, averaged (902 gm).The rabbits were equally
distributed in five groups fed the same five diets as in experiment 1 The
performance of the rabbits of these groups was measured as body weight
gain, feed efficiency. in addition to some biochemical parameters. The
experimental rabbits were kept under the same managerial, hygienic and
environmental conditions as experiment 1.

Variables studied
1-Digestion coefficients:

From the analysis of feed and fecal matter (experiment 1), The
digestibility of any nutrient was calculated using the following equation
(Maynard, 1979):

Amount of nutrient intake - amount of nutrient in fecal matter
x 100

Amount of nutrient intake

2- Body weight and body weight gain:

Rabbits of the second experiment were individually weighed at 6
weeks of age (initial weight) and then cvery two weeks during the
experiment. Live weight gain was calculated by subtracting initial
weight from the weight at end of cach period, final body weight gain
was calculated by subtracting intial weight from the weight at 16 weck
of age.

3- Feed efficiency:

Feed consumption was estimated on individual basis during the
experimental period. Adjusted feed efficiency (gm gain / gm feed) was
calculated as: live weight gain + gain of dead rabbits at the date of death
divided by feed consumed by live rabbit + feed consumed by dead rabbit
until the date of death for each treatment.
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4-Blood samples:

Blood samples were collected at the end of the second
experirment from the ear vein of rabbits, The samples were taken in the
morning before feeding and sera were separated and kept at -20°C ull
analysis, Total serum protein, cholesterol, glucose and urca were
determined using standard  kits  supplied by Bio-Mericux
(Baines/I'rance).
5-Statistical Analysis;

Analysis of variance (ANOVA) was performed on the collected
data with equal subclasses number using the general liner model (GLM)
of Statistical Analysis System (SAS, 1995). The analysis was carried out
according to the following modei:

Yi = +Ti+Eij Ti=trcatments Eij =random error
When a significant mamn effect was proved, differences between
treatment means were tested for significance by Duncan, 1993,

REULTS and DISSCUTION

Digestion Coefficient

Data presented in Table (3) cleared that the digestion coelficient
of DM was not significantly decreased when urea levels in the diets were
increased, however, the vatues of digestion coefficients for CF and CP
were not significantly increased. These results may be attributed to the
overgrowth of the natural bacterial flora that lives in hindgut of rabbits
when using the nitrogen produced from urea and conscquently synthesis
of microbial protein. A slight decrcase in the digestion coefficients of
organic matte, ether extract and nitrogen free extract was observed by
the increased urea level.

Robinson et al. (1986) found that, the digestibility of protein was
significantly increased when urea substituted soybean protein by 15% in
rabbit diets while the DM digestibility decreased from 58.2 to 55.5.
Matter ef af. (1995) stated that replacing up to 25 % from the crude
protein of concentrate feed mixiure by NPN sources in dairy cows ration
had a positive effect on crude protein and crude fiber digestibility.
However, Mary et af, (1979) reported thal, urea and soybean meal were
equally effective in stimulating dry matter digestibility relative to the
control (P = 0.03). Ferrell e al., (1999) stated that, apparent nitrogen
digestibility was least for control and greatest for urca treatments in
sheep, while DM and OM digestibility were increased.
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Abdel-lafeez and Tony (1975) in their study with sheep stated
that, urea improved the digestibility specially that of protein and NFE,
while the digestibility of EE was highly decreased. Thornton, 1970 and
Orskov, ¢f al. (1972) reported that, digestibility of DM. OM and CP
were significantly increased when urea was added to the basal ration of
sheep. On the other hand, Allam et af., (1982) noticed no significant
differences between groups of animals fed either urea molasses mixture
orurea free ration.

Murphy (1990} reported that, increasing the nitrogen supply in
cattle had lead to increases in the numbers of cellulolytic bacteria and
fiber digestion protozoa which may also be responsible for an efficient
fiber digestion (Wejdenar., 1996) by themselves or by a higher growth
rate of cellulolytic bacteria in presence of protozoa which increases
ammonia level in the rumen liquid (Jouany and Ushida., 1999).

Feed intake

There were no significant differences between the experimental
groups in the amount of feed intake at the period of 6-8 and 8-10 weeks
of age as shown in table (7) except T2 at the age of 6-8 week. At the age
of 10-12 weeks there were no significant differences between T2, T3 and
T4 compared with control and T1. Tlowever, the feed inteke was
decreased significantly at the age of 12-16 weeks by increasing urea
levels. These results are in agreement with that reported by Dinh er «f
(1991) who found that increasing urea concentration in the molasses-
urea blocks for rabbit diets significantly decrcased DM intake, The
reduced feed intake at the high level of urca in the dict was probably due
to poor palatability and possibly to clevated blood ammonia
concentration as recorded by Poos er af (1979). Other workers (Van
Horn e al, 1967, 1973) have reported depression in feed intake when
urea comprised more than 2% of concenfrates in the ration of dairy
cattle.In contrast, Greathouse ¢f al (1974) and Plegge et ol (1983) found
no differcnces in the dry matter intake by cattle fed finishing diets
containing cither supplemental urea or other natural protein sources.
Urea provides NH3 to the rumen that can be used for microbial protein
synthesis. Increasing microbial protein yield in the rumen should
increase digestibility and feed intake (Arelovich ef af, 1998).

Feeding higher levels of urea to sheep and cattle will cause lower
feed intakes, lower daily gain, poorer feed conversion, longer feeding
period and less profit (Stanton, 2001). Javed et al (2002) reported that
feed consumption at the third week of age was significantly higher
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(p =0.05) in birds given 20 ml formalin alone or with 1% urea than the
control group,

Growth performance

There were significant differences in the weight gain between the
different treated groups and the control one as shown in table (6).
Rabbits of the control and first two groups (T1 and T2) have nearly
similar gain (1,547, 1.53 and 1.498 kg, respectively). While the rests of
the groups {13 and T4) showed lower gains (1.161 and 1.071 kg,
respectively). These results are in agreement with that reported by Rakha
(1985) and Stanton (2001) who found that lamb fed on ration
supplemented with different levels of urea-nitrogen, recorded a marked
decrease in the live weight gain specially with the high levels of urca.
Also, Orskov et @l (1972) reported that the daily body gain of early
weaned lambs was high with the lowest level of urca. Similarly, Shain et
al. (1998) reported that supplementing finishing cattle diets with an
inexpensive source of rumenally degradable nitrogen {urea) improved
animal performance.

A significant decreased growth rate (16.61&15.3) was observed
in the groups received higher levels of urea (T3 and T4) in comparison
with the control group (22.1) and the groups received low levels of urea
(21.9 &21.4) respectively. and this may be attributed to the decreased
feed intake.

Data of feed conversion (table 7) showed that the control diet and
those contained low urea levels (Tl and T2) were more efficient
{5.02,4.87 and 4.88, respectively) than those contained higher levels of
urea (5.36 and 3.77, respectively). On the cotrary Stanton e al. (2001)
found that feeding high levels of urca would cause proper feed
conversion in lamb. Dinh et of (1991) showed that increasing the level of
urca in the block decreased daily gain in growing rabbits.Several studies
have shown little or no growth response in rabbits when urea or other
NPN sources were used to supplement a low protein diet { Cheeke, 1972,
King, 1971, Lebas and Colin, 1973).

Trakulchang and Balloun (1975) reported that the addition of
urea 10 corn -soybean dicts of broiler chicks from 4 to 8 weeks of age.
increased weight gain in onc experiment but did not affect gain in
another. Kagan and Balloun (1976) reported that addition of soybean
meal 1o broiler diets improved weight gain and feed conversion
efficiency significantly, but urca had no such effects.
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Biochemical parameters:

The mean values of cholesterol, total protein, glucose and urea in
the scrum of the experimental groups are shown in table (4). The total
scrum proteins of rabbits group fed on rations high in urca were non
significantly incrcased in comparison with the control one. A result
which are in agreement with that recorded by Abdel-Samme ef al (1989}
who found significant increase in serum tolal proteins in calves
supplemented with urea. On the other hand, Kubesy (1987) found
decreased levels of total protein in sheep fod on rations supplemented
with urca.

The biochemical study declared significant decrease in the serum
glucose level as the fevel of urea subistitution was increased in the
ration. Propionic acid level which is the precursor of blood glucose was
found to be decreased with feeding urca supplemented rations (Rakha,
1985). On the contrary several studics have shown increased glucose
plasma level in animals led diets supplemented with urea. {Abdecl-
Samme er af., 1989 and Abdel-Hafez, 1995). The mean values of urea in
the serum of rabbits were higher in the groups fod on diets containing
urea in comparison with the control one, T'he same results were recorded
by Fievez ez af., (2001) who found direct relationship between urea level
in both scrum and ration. The data also showed that there is no
significant effect of urea substitution on the serum cholesterol levels,

Economiceal efficiency:

As shown in table (5) the cost of urea containing diet would be
fess than the cost of SBM and the use of urca obviously would reduce
protein supplement cost. Concerning the feed cost, it could be noticed
that, the feed cost producing one Kg gain with the first two tested rations
was lower (5.20, 5.12 LE) than the control ration (547 LE)
Subsequently, the cconomical efficiency for these tested rations were to
some extent higher (111.2 and 114.6) than of control ration (100.4). ).
Performance in rabbits was better on the control diet, however in
practical terms, the level ol performance was acceplable on diets
containing low levels of urea and these diets were more economical. In
spite of this capabilities it appear that urea can be fed successfully as
partial substrate for soybean protein up to 10% in the diets of growing
rabbits and up to 20% in the diets of adult rabbits,
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Table 1 :Chemical composition of the ingredients used

Table 2 : Physical and chemical composition of the experimental dicts (%)

Ingredients DM% B i
S . oM CP i _EE CF NEF | Ash | ME{Kcal'kg) |
| Yellow com ground 89.0 [ 9788 | 850 | 380 | 220 | 8338 312 | 3350
Soybean meal 896 | 9420 | 4400 | 0.50 | 7.00 | 4240 | 580 | 2230
| Clover hay 90.0 | 9300 | 1530 | 310 [ 2700 | 47.60 | 7.00 1476
Wheal bray %9.0 | 9390 | 1570 | 300 [ 1100 | 6430 | 610 1300
| Corn starch 92.5 | 10900 | oo | oo | [ 4400

Diets
Ttems
contol L] TR T3 T4
Ingredients:
Ground Yellow com 36.40 36.40 36.40 36.40 36.40
Soyhean meal 20220 18.13 16.06 14.00 11,93
Hay 3830 30.30 30,30 3030 30.30
Wheat bran 10.50 10.5¢ 10.50 10.50 HA
Com starch 0090 107 2.13 220 £26
Utca 00.00 0.23 065 .98 L30
Dicaleium Phosphate 100 | 100 .00 1.60 LG0
Limestone 1.00 100 1.00 (K] 1.00
Salt 230 030 0.3 0.30 030
Premix* 030 .50 230 0.30 0.30
| Sand (Fillery 0.00 2.67 136 2.02 2.71
Calculated Analysis:
ME Keal/Kg 2254 2255 2255 2256 2257
Dry Matter | =043 | 3954 8963 | 89.14 39.85
Crude Protem I1827 . 1829 18.28 i8.2¢% 1828
Ether Extract 280 | 238 297 275 274
Crude Fiber 11.58 11.41 11.26 LLE2 10,98
Orpazsic Matter 93.06 92,55 & 90.03 91.52 91.40
{Nitrogen Frev Extract 6044 60.07 | 3972 59.36 39.00
"Fiach Az ofpremic contained. vt A £OSOG0F L vii D; 7800000 15 vit. £ 7569 mg, i Ky 1307 mgy

vits 8y LGRG g vat. By 3500 g, 35 Fe 7,000 g, it 8,y 29690 mgr Ncatinse acid 26 J0 gy

Lamtathenic acic 7.000 mg: Foléz acid £.900 000 I Bisiin 48000 fu Choiine chliride 350060 my: A
SREOT g £ 306 g o O 75 g Zr SO0 g Cia 3,000 g, # 25,000 mg; Se 100 mg: Ethosygrein

SO0 mg: ascordic aeid 508
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Table 3 Digestion coefficients (%) of the nuwisats of the different groups

Items - Diets
control no T2 { i3 ‘14
DM TO2REI 64 69235 | 71562287 | T8.G0%1 95 7779213
OM 8L15E2.14 R03SEL93 | 7970013 80.8542.2 79654175
cr ®1.7041.24 $4.2051.15 | 83.95:1.86 | 82902205 | SiI8LL7
[EE | 92.6021.69 GH.8011.5 89252146 | 85.40%2.35
CF 49802237 50.1542.45 § S2801210 | 5108531 |
[NFE G BadSHID) 84582234 | 83.004745 | 85380087 | 84044319

i B -
There is no significant difference between difierent experimental groups

Table 4 : Serum biochemical values of the different experimental groups

Itemns control T . 12 T3

T

Chalesteral (mg/t00ml) 72.3613.2% | 70.8014.9° | 724083767 | 7120£2.8% | 7

1.7543.66°

‘[otal protein (gmddl) 6.01.087 G.42+13*° T6TE3RT 7.25+.25" 738427
| Urea-N {mg/dl) 2186269 | 22.65176% | 26158927 | 25:50574% | 26:851:38°
Glucose {mg/100mi) H1243.25% | 115#2.02% | 10343.6° 98£2.6" I 10541.3"

i

Means in the same raw with ditferent superseripts are ‘significantly different {p = .01}

Tabic 3 : Ecopomicalefliciency of the different experimental grouns

cantrol T Tz T3
dy weighl gan | 1547 1530 1498 | L6l
ed (L.E) 107 1.05 T2
(Kg) L 745 FEY] 6.23
Total feed cost (L2 197 . 768 | 635 | 618 |
Price of BG (L.E) 16.85 1648 1277
| Net revenue (L. 8.8¢ 830 6.42
Economi 1£0.9 §11.2 114.6 1018 |
Relative 100 104 103 I |
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