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ABSTRACT

Fifteen weaning Rahmani lambs with an average live body weight 19+0.5 kg and 4 months age were randomly assigned
into three groups (each of 5 lambs) to study the effect of heat protected soybean meal protein diets at 145°C in a forced air oven
for 4 hrs on nutrients digestibility as well as feeding values and their reflection on growth performance of growing lambs.
Animals were fed for 120 days feeding period on the same three experimental diets. Control fed diet containing soybean meal
(15%) without treatment as a consists of CFM + clover hay. The T1 fed diet containing (50% soybean meal protected + 50%
soybean meal unprotected) as consists of CFM + clover hay. The T2 fed diet containing 100% soybean meal protected as consists
of CFM + clover hay animal were fed in groups. Digestibility coefficients were determined using acid insoluble ash (AIA%) as
natural marker. The obtained results indicated that digestibility coefficients of DM, OM, CP, EE and NFE for lambs fed heat
protected soybean meal protein were higher than those fed untreated diet. The improvements in nutrients digestibility reflected
better feeding values in terms of TDN and DCP% for both diets contained treated protein than untreated one. Total dry matter
intake varied between 1475.85 to 1518.28, 86.02 to 93.66 and 3.30 to 3.70 expressed as g/h/day, Kg WO0.75 and %BW,
respectively. In average, it is clearly appears that the highest daily weight gain was showed in T2 followed by T1 and control
diets (0.211+0.013, 0.172+0.009 and 0.159+0.015Kg, respectively). The changes in body weights were in ascending order with
increasing the level of protected soybean meal protein in animal diets. Net revenue was pronouncedly higher in diet that included
heat protected soybean meal protein (853.634 and 1129.2 for T1 and T2, respectively) while it was 761.400L.E in control diet.
From the obtained results, this study recommends the use of heat treatment as a protection method for SBM protein diets in
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growing lambs at 100% protected soybean meal protein.
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INTRODUCTION

Protein is an important limiting nutrient in ruminant
animals fed low quality forages. It becomes necessary
when animal attains its optimum growth or peak
production. This is because nutrient requirements of
ruminants vary according to the physiological state like
growth, lactation and pregnancy. The highest sources of
crude protein is soybean meal (SBM) which considers the
most commonly used protein supplement in dairy diets and
beef. It is very palatable and has a good amino acid balance
and high availability. Its bypass essential amino acid index
is just next to ruminal microbial protein beating all other
undegradable protein sources (Chandler, 1989). Due to the
high cost of soybean meal protein supplements, means and
ways of protecting the protein from degradation in the
rumen whilst retaining the high digestibility is an urgent
priority (Leng 1991). Several experiments have
demonstrated the beneficial effects of the technological
processing of feeds, particularly heat treatment, introduced
by Manget (1997), in reducing the degradation of the crude
protein in the rumen without decreasing digestibility in the
small intestine. For high producing ruminants, heat
treatment of protein supplements has been used for
increasing the amount of dietary protein escaping rumen
degradation, and to increase the amino acid pool entering
the small intestine (Faldet et al., 1991). In addition, feeding
bypass protein to ruminant had reducing dietary amino acid
loss as urea and ammonia, energy conservation through
less urea synthesis, efficient protein synthesis and
improvement in reproductive efficiency (Tandon, 2008 and
Kumar et al., 2015). Therefore, the objective of the present
study is to investigate the effect of feeding different levels
from heat protected soybean meal protein in diets of

growing Rahmani lambs on their digestibility coefficients,
feeding values and growth performance.

MATERIALS AND METHODS

The present study was carried out at Department of
Animal Production, Faculty of Agriculture, Damietta
University for 120 days feeding period during summer
2016. The animals were purchased from a local animal
market of Blkas, Dakahlia governorate, Egypt. This study
was performed out at private farm in Damietta governorate
Egypt.

1. Experimental animals and tested materials:

Fifteen weaning Rahmani lambs with an average
live body weight 19+0.5 kg and 4 months of age were
randomly assigned into three groups (each of 5 lambs). The
animals of each group were kept in a separate shaded pen.
Animals were fed for 120 days and were fed in groups on
the same three experimental diets which were as follows:
Control (diet containing (SBM 15%) without treatment) as
consists of concentrate feed mixture, CFM + Clover hay,
CH. The T1 (diet containing 50% heat protected soybean
meal + 50% soybean meal unprotected) as consists of
CFM + CH and T2 (diet containing 100% heat protected
soybean meal) as a consists of CFM + CH.

The experimental diets used in this study were
contained a good quality roughage (CH 3™ cut) and
concentrate feed mixture (CFM) to cover the nutrient
requirement of DM and TDN which was adjusted
according to average daily gain (ADG) and body weights
(BW) according to the recommendation of NRC (1985).

Animals were weighted at the beginning and
thereafter at two-week intervals, and the amounts of diet
were adjusted throughout the experimental period
according of the BW changes. Fresh water was freely
available to animals all the daytime. The tested diets were
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fed twice daily at 08:00 and 16:00 h. and feed consumed
was recorded daily. The formulation of the experimental
concentrate feed mixture is shown in Table (1).

Table 1. Formulation of the three experimental
concentrate feed mixtures

Ingredients (%) Control T1 T2
Soybean meal 15 7.5 -

Heated soybean meal - 7.5 15
Maize grain 40 40 40
Wheat bran 25 25 25
Rice bran 17 17 17
Premix* 0.4 0.4 0.4
Sodium chloride 1.0 1.0 1.0
Limestone 1.6 1.6 1.6

*Premix contents per 3 kg are of vit. A. 12000000 IU, vit. D 3, 2200000
IU, vit. E, 10 gm, vit. K 3, 2 gm, copper, 10 gm, zinc, 50 gm,
Manganese, 55 gm, Iodine, 1 gm, Selenium, 0.1 gm, Carrier
(CaCo3), up to 3000 gm.

2. Digestibility trials:

At the end of the feeding experiment, three
digestibility trials were conducted using 3 animals from
each tested group. The animals were kept individually
during the collection period which lasted for a week. Feces
were collected from the rectum daily in the morning before
feeding. At the end of the collection period (on 3 lambs
from each group for 7 days) representation samples (10%
of fresh feces) were taken from each animal and dried at 60
°C for 48 hours. After drying, samples were ground to pass
through a 0.5 mm screen and kept in a plastic container for
chemical analysis. Representative samples of feeds and
feces were analyzed according to A.O.A.C. (2012).

Digestibility coefficients of DM, OM, CP, CF, EE
and NFE were determined using acid insoluble ash (AIA
%) as natural marker according to Van keulen and Young
(1977). The digestibility coefficient of certain nutrient
(DCN) was calculated according to the following
equation:-

AIA% in feeds X nutrient % in feces

AlA% in feces X nutrient % infeeds "

The nutritive values presented as (TDN and DCP
%) of the experimental rations were calculated according
to the obtained digestibility coefficients.

TDN% =DCP + DCF + DNFE + DEE (2.25)

Digestible energy (DE), Metabolizable energy
(ME) and Net energy (NE), were calculated according to
MAFF (1975) as follows:

DE (MJ/kg DM) = digestable organic matter (g/kg) x 0.19.

(ME) was calculated as:

ME (MJ/kg DM) = 0.82 x DE (MJ/kg DM)

NE was calculated according to NRC (1989) as
follows:

NE (MJ/kg DM) = 0.025 (TDN %) - 0.12.

3. Heat treatment method:

The main source of protein in tested CFM in this
study was SBM. The heat treatment method of SBM as
protection of the high quality proteins from the degradation
in the rumen was conducted according to Stern et al
(1985). Soy bean meal was heated at 145°C in a forced air
oven (POLIN VERONA ITALIA) for 4 hrs. SBM is
placed in a 5 cm thick pan with stirring every hour. After
the heating treatment, soybean meal was kept at room

DCN =100

temperature (25°C for 3 hours before being mixed with
other ingredients to formulate concentrate feed mixtures.
4. Economic efficiency:

The prices of the experimental diets were taking in
the consideration the price fluctuations of all ingredients
used throughout the complete feeding period, as well as
manufacturing fees of diets. The following items were
calculated:

Daily feed cost (LE) = Daily feed intake (kg) x
Price of kg diet (LE).

Economic efficiency (%) = (A -B) /B x 100
where:

A =Price of ADG (LE), and B= Daily feed cost (LE).
5. Statistical analysis:

Data were statistically analyzed according to
PROC ANOVA using computer program of statistical
analysis system SAS, 2012 to test the effect of treatment on
digestion coefficients, nutritional value and body weights
were tested according to the following statistical model:

Yij= ll+ Ti+ Ei'
Where, Yj; is the individual observation of the parameter measured.
p =is the overall mean.

Ti=the effect of treatment in each group.
E;= the random error term.

Differences between means were tested for
significance using multiple range tests according to
Duncan (1955).

RESULTS AND DISCUSSION

1- Experimental diets:

The chemical composition of the ingredients and
calculated chemical composition of tested diets (on DM
basis, %) are presented in Table (2). The present results
were in partial agreement with the findings of El-Shabrawy
et al. (2010) who indicated that chemical composition of
soybean meal was 93.20% OM, 42.48% CP, 3.40% EE,
6.21% CF, 41.11% NFE and 6.80% ash. The corn grain
contained 98.10% OM, 9.11% CP, 2.35% EE, 2.70% CF,
83.94% NFE and 1.90% ash. Also, El-Shabrawy et al.
(2004) indicated that chemical compositions of wheat bran
contained 94.76% OM, 13.31% CP, 3.76% EE, 9.72% CF,
67.97% NFE and 5.24% ash. The chemical analyses of CH
and CFM were within the normal published ranges by El-
Ayek et al. (1999a), El-Shabrawy et al. (2010) and Gad,
(2019). The CP, EE, CF, NFE and Ash contents in tested
diets were practically similar and ranged from14.73 to
14.77, 3.56 to 3.61, 17.78 to 18.23, 52.96 to 53.12 and
10.52 to 10.72%, respectively. Such similarity in chemical
composition of tested diets may be due to non differences
in the formulation of the three tested diets ingredients
(Tablel). The calculated summative analyses of tested
diets were in agreement with the statements of NRC (1985)
recommendation for sheep as well as the three tested diets
were formulated to be iso-nitrogenous iso-caloric.

2- Dry matter intake:

Result in Table (3) showed that total dry matter
intake (TDMI) varied between 1475.85 to 1518.28, 86.02
to 93.66 and 3.30 to 3.70 expressed as g/h/day for Kg W
%7 and %BW, respectively. TDMI expressed as g/h/d was
practically similar in T1 and T2 group and both higher than
in control one, while when expressed as Kg W *”* and %
BW the values of T2 group were lower than those of T1
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and control. The obtained values are in accordance with
those of to (NRC, 1985). The present results agreed with
Ruegsegger and Schultz (1985) and Tice et al. (1993) they
reported that DMI was not affected by supplementation
with heated-SBM versus untreated SBM in diets of sheep.

Table 2. The chemical composition on DM basis (%) of
the ingredients and calculated tested diets.
Determined chemical composition, on DM basis (%)

Item DM = CP EE CF NFE Ash
Soybeange 43 9337 4492 121 1055 3669 6.63
meal

Maize o009 9811 809 454 282 8266 189
grain

Wheat oo 11 9401 1420 343 1008 6630 599
bran

ber:g 89.42 9162 1286 1726 477 5673 838
CH 8485 8573 1337 1.07 33.75 37.54 1427
CFM 8878 9266 1611 545 253 6857 7.34

Calculated chemical composition of the tested diets

Control 86.75  89.28 1477 3.61 17.78 53.12 10.72
Tl 86.75  89.28 1477 3.61 17.78 53.12 10.72
T2 86.80  89.48 1473 3.56 18.23 5296 10.52

Control = Diet contained raw SBM, T1: Diet contained heat treated
soy bean meal (SBM) 50%, T2: Diet contained heat treated soy bean
meal (SBM) 100%.

Table 3.The average DM, TDN and DCP intake of
tested diets as affected by heat protected SBM
protein during digestion trials.

Items Control T1 T2
Average body weight (Kg) 40.39 41.04 45.96
Kg W7 16.01 16.21 17.65
Intake of concentrate feed mixture (CFM):
CFM g/h/day 75463  754.63  754.63
Kg W'” 4714 4655 4276
%BW 1.87 1.84 1.64
Intake of clover hay (CH):
CH g/h/day 72122 763.65  763.65
Kg W' 4505 4711 4327
% BW 1.79 1.86 1.66
Total DM intake:
Total DM intake g/h/day ~ 1475.85 151828 151828
Kg W' 92.18  93.66  86.02
% BW 3.65 3.70 3.30
TDN intake:
TDN intake g/h/day 91133 93678  955.23
TDN Kg W' 5692 5779  56.39
% BW 2.26 2.28 2.08
DCP intake:

DCP intake g/h/day 144.63  149.55  157.75
DCP Kg W*” 9.03 9.23 8.94
% BW 0.36 0.36 0.34

CFM= Concentrate feed mixer, CH= Clover Hay.

Moreover, Tiwari et al. (2013) in a study conducted
on growing goats indicated that mean DMI increased
significantly (P<0.01) as dietary CP level increased in
different experimental diets but was not affected
significantly (P<0.05) by heat treatment of Soybean cake
being at range from 199.58, g to 207.6, g.

Regarding TDN intake as g/h/day and Kg W °7, it
increased with increasing the level of protected soybean
meal protein in tested diets, while as %BW the highest

value was 2.28% and the lowest one was 2.08% with very
small difference about 0.20%. Concerning DCP intake
there were few changes among the three tested diets which
ranged from 144.63 to 157.75, 8.94 to 9.23and 0.34 to 0.36
expressed as g/h/day, Kg W *7 and %BW, respectively.

Generally, TDN and DCP intake in the present
study were in general agreement with those of NRC (1985)
recommendation for the present weights for growing
lambs. Also, the present results agreed with the findings of
El-Ayek and Gabr (1994) they indicated that treated
protein diet with formaldehyde improved both of TDN and
DCP intake with sheep and goats. Also, El-Shabrawy et al.
(2010) with Friesian calves and El-Shabrawy ef al. (2012)
with lactating cows came to same conclusion.

3- Digestibility coefficients and feeding values of the
experimental diets:

Digestibility coefficients and feeding values of
nutrients for tested diets are presented in Table (4). The
only significant effect of two levels of protected SBM
protein was showed on NFE digestibility but DM, OM,
CP, EE and CF digestibility's were not significantly
improved. The increased DM digestibility for tested diets
was probably related to the stimulated greater rumination
and total chewing activity that caused maximum
cellulolytic bacteria activity and consequently better animal
performance. It is clearly appears that T2 was higher for
DM, OM, CP and EE than T1 and control diet with non
significant differences. In contrast; T2 was lower for CF
than T1 and control diet without significant differences
among them. As for NFE, significant differences were
observed among the three tested diets and T2 gave the
highest value. The improvement in CP digestibility may be
related to heat treatment as a protected protein, hence,
reducing protein solubility and degradability in the rumen
and therefore provided more dietary protein for digestion
and absorption in the small intestine which is probably is
better than microbial protein (Abdel-Ghani et al.,
2011).The present results corresponded with Stern et al.,
(1985) who found that heat treatment of SBM at 145°C
increased its flow to duodenum and increased nutrient
digestibility in ruminant. In contrast; Baker et al. (1996)
and Mabjeesh et al.  (1997) found non significant
difference in CP digestibility in dairy cows fed diets
containing high rumen un-degradable protein (RUP) than
those fed diets with low RUP.

In addition, the present results showed that
protected protein by heat treatment increased the values of
TDN and DCP compared with the control treatment. The
improvement of TDN and DCP values may be due to
enhanced digestibility coefficient of nutrients in response
to the protected protein by heat treatment. Similar results
were reported by El-Reweny (1999 & 2006) and Abdel-
Ghani et al. (2011) they indicated that the values of TDN
were significantly higher in sheep fed diet supplemented
with protected protein in concentrate feed mixture.
Moreover, El-Shabrawy et al (2010) reported that
protected protein of soybean meal by zinc sulphate
significantly affected TDN% and DCP%, being at range
from 6448 to 68.97% and from 994 to 10.76%,
respectively. It was clear that, diets containing 100%
protected soybean meal had the highest value of digested
energy (13.70 MJ/kg DM). Meanwhile, the control diet
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and diet with 50% protected soybean meal had the same
value of DE. Also, the value of ME and NE took the same
direction like that showed with DE.

Table 4. The digestibility coefficients and feeding values
of tested diets as affected by heat protected

SBM protein.
Items (%) control T1 T2 P-Value
Nutrient digestibility (%):
DM 6925044 69.90+059 70.64+034  0.188
OM 69.16+0.15 69.23+0.11 72.10+1.53  0.097
CP 6638075 66.71£131 7051132 0081
EE 84431051 85774094 86214084 0316
CF 66.8813.74 66614224 6587+1.19 0958
NFE 69.67+1.21° 69.69+0.54° 76.03+025"  0.001
Feeding values:
TDN% 61.75+028" 61.70+049° 65.55£040° 0.0007
DCP% 980+0.11 9.850.19 10394020  0.095
DE (MJ/kg DM)  13.14+003 13.1540.02 13.704029  0.097
ME (MJ/kgDM) 10.78+0.024 10.79+0.02 1123024  0.097
NE (MJ/kg DM)  142+0.007° 142+0.01° 1.52+0.01*  0.0007

Note: Values marked in different superscripts in the same row were
significantly different (P<0.05)

a and b; Means with different superscripts within each row for each
parameter

Digestible energy (DE) and Metabolizable energy (ME), were
calculated according to MAFF (1975) as follows:

DE (MJ/kg DM) = digestable organic matter (g/kg) x 0.19.

ME (MJ/kg DM) = 0.82 x DE (MJ/kg DM)

Net energy was calculated according to NRC (1989) as follows:

NE (MJ/kg DM) = 0.025 (TDN %) — 0.12.

4- Growth performance:

Results in Tables (5) clearly indicated that the
elevated protected soybean meal levels had significant
influence on all body weight estimates of growing lambs
except initial body weight. In average, it is clearly appears
that the highest daily weight gain was showed in group fed
T2 followed by the group fed T1 and then group fed
control diet (0.223+0.013, 0.183+0.009 and 0.168+0.015g,
respectively).

The changes in body weights were in ascending
order with increasing the levels of heat protected soybean
meal in animal diets. Moreover, the group fed T2 was
highest in average daily gain compared with those fed T1
and control group. The present results reflect the positive
effect and beneficial effect of dietary protein utilization of
these tested diets compared with control one. Such results
are accordance with the statements of El-Ayek et al. (1999
a and b) and El-Shabrawy et al. (2010) they indicated that
protein protection of SBM improved body weight gain in
growing lambs.

The present results corresponded with the findings
of several authors (Abdel-Ghani et al., 2011; Osti et al.,
2013; Kumar et al., 2015) they observed significant effects
of protein protection meal on average body weight gain in
studies conducted on growing lambs and cattle.
Furthermore, Chunjian and Limin (2016) indicated that the
using of heat protected soybean meal resulted in significant
improve in growth rate. In contrast, Sahlu et al. (2012)
showed non significant differences (P > 0.05) in body
weight gain between different treatments with and without
heat protected soybean meal in angora goats.

Table 5. Changes in live body weight and averge daily
gain (ADG) growing sheep during the whole
experimental period (120 day)

Wight (Kg) Control T1 T2 P-Value
W13-14  20.17+0.37 19.094029 19.10£039  0.082
W15-16  21.56£0.58 20.36+044 21.1840.26 0215
W17-18  23.68+0.64* 21.80+0.50° 23.53+0.25°  0.046
W19-20  25.18+0.66% 23.88+0.56° 25.82+0.32*°  0.050
W21-22  27.71+1.08° 26.50+0.73° 29.67+0.28"  0.050
W23-24  30.34+1.44 30.09+0.87 33.0240.72  0.184
W25-26  33.95+1.43 33.09+1.08 36.88+1.02  0.132
W27-28  37.02+1.40%° 36.31+1.09° 40.50+1.09°  0.050
W29-30  39.3741.77° 39.37+1.01° 44.45+147°  0.040
W31 40.39+1.91° 41.04+1.17° 45.96+1.46°  0.051
ADG 0.168+0.015°0.183+0.009°0.223+0.013*  0.049

Note: Values marked in different superscripts in the same row were
significantly different (P<0.05)

a and b; Means with different superscripts within each row for each
parameter

W: week, kg: kilogram.

5- Economic efficiency:

Results in Table (6) showed that feed conversion
rate (FCR) was lower (the best) in T2 and T1 than that of
control group and such effect could be attributed with
higher ADG in group T2 and T1 (223 and 183 g/h/d
respectively) than of control one (168 g/h/d). Economic
efficiency of dietary treatments cleared that, net revenue
was pronouncedly higher in diet that included protected
soybean meal (853.634 and 1129.2 L.E for T1 and T2,
respectively) than control diet (761.400 L.E). The high
improvement in economic efficiency for diets contained
protected soybean meal (2.842 and 3.340 for T1 and T2,
respectively) could be related to the high conversion ratio
as well as the positive influence on feeding value. It is of
interest to observe that feed cost was the highest with T2
while, the control showed the lowest one. The net revenue
was pronouncedly higher with T2 that including soybean
meal heat treatment.

Table 6. The economic efficiency as affected by heat

protected SBM protein.
Items control T1 T2
Initial weight, (Kg) 20.17  19.09 19.10
Final weight, (Kg) 40.39  41.04 4596
Total gain, (Kg) 2022 2195 26.86
Daily gain, (g) 168 183 223
Average DMI (g) from:

CFM as fed 650 650 650
CFM as DM bases 577.07 577.07 577.07
CH as fed 650 64444 700
CH as DM bases 551.53 546.81 593.95
Total DMI as fed 1300 1294.44 1350
Total DMI as DM bases 1128.59 1123.88 1171.02
Feed conversion ratio g DM/g gain ~ 6.72 6.14 5.25

Out put, (L.E) 1213,600 1317 1611.600
In put feed concentrate, (L.E) 366.600 378.300 390.000
In put feed Clover Hay, (L.E) 85.800 85.066 92.400
Total in put feed, (L.E) 452.400 463.366 482.400
Net revenue, (L.E)1 761.200 853.634 1129.200
Economic efficiency?2 2.683  2.842  3.340
Price of feed stuffs: 4,70 L.E/ Kg of concentrate feed mixture(CFM)
with control feed, 4,85 L.E/ Kg of concentrate feed mixture(CFM)
with T1 feed, 5.00 L.E/ Kg of concentrate feed mixture(CFM) with T2
feed, 1.10 L.E/ Kg of Clover Hay chopped and 60 L.E/ Kg of meat
according to the prices of year 2016 in Egypt.

'Net revenue (L.E) = money output — money input. *Economic

efficiency= money output / money input.
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The present results agreed with El-Shabrawy ef al.
(2010) who observed that protected cottonseed meal by
zink sulphate resulted in decrease in feed costs and
increase in economic efficiency in Friesian calves diets. On
the same line, El-Hosseiny et al. (2000) reported that the
utilization of tannin protected sunflower or chamomile
flowers supported the farmer’s income through produce
more milk per animal. Therefore, the economic efficiency
improved and the net revenue increased as well. In
addition, Abo El-Fadel and Ashmawy (2015) observed that
the protected linseed meal and cotton seed meal at 2%
resulted in better economic evaluation expressed as
economic return. Recently, Hussein et al. (2018) reported
that feed cost was higher in diet contained untreated
Sunflower meal than that contained protected Sunflower
meal by Tannin.

CONCLUSION

On the light of above results, using of heat
treatment as a tool for protecting soybean meal protein
from degradation in the rumen of growing lambs at the two
replacing levels (50 and 100% of untreated SBM protein)
had a beneficial effect on their growth performance,
nutrients  digestibility, feeding values and economic
efficiency indicating better utilization of the treated diets,
without having any negative effect on all parameters
studied.

REFERENCES

Abdel-Ghani, A.A.; Solouma, G.M.A.; Abd Elmoty, A. K.
I.; Kassab, A. Y. and Soliman E.B. (2011).
Productive performance and blood metabolites as
affected by protected protein in sheep. Journal of
Anim, Sci, 2: 24-32.

Abo El-Fadel M. H. and Ashmawy, T.AM. (2013).

Influence of protected linseed meal and cotton seed

meal by tannins on zaraibi dairy goats and their

offspring performance. J.Animal and Poultry Prod.,

Mansoura Univ., Vol. 6 (4): 219 -234.

(2012). Official Methods of Analysis of
Association of Official Analytical Chemiats.
AOAC International The 19th Ed., Volume 1,
George, w., Latimer, Jr., gatiherburg, maryland,
20877-2417, USA.

Baker, M.J; Amos, H.E.; Nelson, A.; Williams, C.C. and
Froetschel, M.A. (1996). Undegraded intake
protein: Effects on milk production and amino acid
utilization by cows fed wheat silage. Can .J. Anim.
Sci., 76: 367- 376.

Chandler, P.T. (1989). Achievement of optimum amino
acid balance possible. Feedstuffs 61 (26):24.
Chunjian L. and Kung, L. (2016). Heat Treated Soybeans
and Soybean Meal in Ruminant Nutrition..

Researchgate

Duncan, D. B. (1955). Multiple range and multiple F-test
biometrics 11 :1 —24.

El- Shabrawy, H. M.; El-Deeb, M. M.; Etman, K. E. L.
and Mehrez, A. Z. (2010). Effect of protected
protein on growth performance of crossbred
Friesian calves fed corn silage based diets. J.
Animal and Poultry prod., Mansoura Univ., Vol. 1
(10): 441-454.

AOAC

131

El- Shabrawy, HM.; Etman, K.E.L.; Ibrahim, S.A. and
Mehrez, A.Z. (2012).Effect of protecting dietary
protein with zink sulphate on performance of
lactating  cows.  J.Animal and  Potultry
prod.,Mansoura Univ.,Vol. 3 (2):83-97.

El- Shabrawy, HM.; Mehrez, A.Z. and Shehata, E.L.
(2004).Evaluation of alfalfa hay and silage in
complete diets for lactating cows. The 12th conf. of
Egyptian society of animal production:181-194.

El-Ayek, M.Y. and Gabr, A. A. (1994). Efficiency of feed
utilization of diets supplemented with untreated or
formaldehyde treated soybean meal by sheep and
goats. J. Agric. Sci., Mansoura Univ., Vol. 19(4):
1313-1323.

El-Ayek, M.Y.; El-Ayouty, S.A.; Zaki, A.A.; Abou-
Ammo, F.F. and El-Reweny, A.M. (1999b).
Response of growing lambs to feeding on total
mixed rations containing formaldehyde treated
soybean meal and linseed meal. Mansoura
University Journal of Agricultural Science, 24,
3904-3916.

El-Ayek, M.Y.; Mehrez, A.Z.; El-Ayouty, S.A. and El-
Shabrawy, H.M. (1999a). Influence of source of
protein and protection methods on the performance
of lactation Friesian cows. Mansoura University
Journal of Agricultural Science, 24, 3891-3903.

EL-Hosseiny, H.M.; Allam, S.M.; EL-Saadany, S.A;
Abdel-Gawad, AM. and Zeid, A.M. (2000).
Medicinal herbs and plants a food additives or
ruminants. 2. Effect of using some medicinal herbs
on growth performance of Zaraibi kids. Proc. Conf.
Anim. Prod. Sakha, Kafr AL-Sheikh, Egypt,p. 189-
199.

El-Reweny, A.M.S. (1999). Studies on evaluation of
feedstuffs performance of lambs fed on total mixed
ration containing formaldehyde treated soybean
meal or linseed meal. M. Sc. Thesis, Faculty of
Agriculture, Mansoura University, Mansoura.

El-Reweny, A.M.S. (2006). Effect of protected protein on
production and reproduction performance in sheep.
Ph. D. Thesis, Faculty of Agriculture, Tanta
University, Tanta.

Faldet, M.A.; Voss, V.L.; Broderick, G.A. and Satter, L.D.
(1991). Chemical, in vitro and in situ evaluation of
heat-treated soybean proteins. Journal of Dairy
Science 74: 2548-2554.

Gad, Alaa. M. (2019). Improving feed utilizing by some
farm animals. Ph.D.Thesis,Fac.of Agric.,.Mansoura
Univ.,Egypt.

Hussein, A. M.; EL-Badawy, M.M. and Ashmawy, T.A.M.
(2018). Effect of tannin protected sunflower meal
without or with chamomile flowers
supplementation on productive performance of
zaraibi dairy goats and their offspring. J. Animal
and poultry Prod., Mans., Univ., 9(2):57-66.

Kumar, S.; Kumari, R.; Kumar, K. and Walli, T. K. (2015).
Roasting and formaldehyde method to make bypass
protein for ruminants and its importance: A review.
The Indian Journal of Animal Sciences, 85(3).



El-Ayek, M. Y. etal.

Leng, R. A. (1991). Feeding strategies for improving milk
production of dairy animals managed by small-
farmers in the tropics. In "Feeding dairy cows in the
tropics". FAO Animal production and health paper
86.

Mabjeesh, S.J; Arieli, A.; Bruckental, I.; Zarnwell, S. and
Tagari, H. (1997). Effect of ruminal degradability
of crude protein and nonstructural carbohydrates on
the efficiency of bacterial crude protein synthesis
and amino acid to the abornasum or dairy cows. J.
Dairy Sci., 80: 2939- 2949,

MAFF. (1975). Ministry of Agriculture, Fisheries and Food.
Energy Allowances and Feeding Systems for
Ruminants. Technical Bulletin 33 London, H.M. 50.

Manget, R. G. (1997). Role of bypass protein in feeding
ruminants on crop residue based diet - Review.
Asian-Australasian. Journal of Animal Science 11
(2): 107-116.

National Research Council, NRC. (1985). Nutrient
requirements of sheep. 6th Edition, National
Academy of Sciences, National Research Council,
Washington, D.C.

National Research Council, NRC. (1989). Nutrient
Requirements of Dairy Cattle. 9th Rev. ed. Natl.
Acad, Sci., National Research Council.,
Washington, D.C.

Osti, N. P.; Mandal, P.; Bhola, S. and Shrestha, B.K.
(2013). Milk Yield Response of Bypass Protein
Feeding (Soybean Meals) in Dairy Animals.
Editorial Board, 834.

Ruegsegger, G.J. and Schultz, L.J. (1985). Response of
high producing dairy cows in early lactation to the
feeding of heat- treated whole soybeans. J. Dairy
Sci., 68: 3272-3279.

Sahlu, T.; Femandez, J. M.; Lu, C.D. and Manning, R.
(2012). Dietary Protein Level and Ruminal
Degradability for Mohair Production in Angora
Goats'. Journal of American Society of Animal
Science, 70, 1526-1533.

SAS. (2012). Version 90 SAS Institute Inc. Cary NC.

Stern, M.D.; Stantos, K.A. and Satter, L.D. (1985). Protein
degradation in rumen and amino acids absorption in
small intestine of lactating dairy cattle fed heat
treated whole soybeans. Journal of Dairy Science,
68, 45:56.

Tandon, M.; Siddique, R. A. and Ambwani, T. (2008).
Role of bypass proteins in ruminant production.
Dairy Planner, 4(10), 11-14.

Tice, E.M.; Eastridge, M.L. and Firkins, J.L. ( 1993). Raw
soybeans and roasted soybeans of different particle
sizes. I. Digestibility and utilization by lactating
cows. J. Dairy Sci., 76: 224.

Tiwari, M.R.; Adhikary, D.; Adhikary, D.P.; Ghimire, R.P.
and Ghimire, S.H. (2013). Effect of Heat Treated
Soybean Cake Feeding on Growth Performnce of
Growing Female Goats in Fodder based Basal Diet.
Global Journal of Science Frontier Research
Agriculture and Veterinary.13(1).

Van Keulen, J. and Young, B. A. (1977). Evaluation of
acid insoluble ash as a natural marker in ruminant
digestibility studies. J. Anim. Sci., 47:2.

4aldl) Al )l cSlaadl 3 33 ) Al panall byguall Jgd cunsS (i g (e Adlida Gl giasa o Al il

LAY 21091 5 A01380) Al 5 auagll Calza o

ZL'A.\'JDJI\GS.\L&JZ@J'G_&JAL:UAEmc1&1&1\@34}4&

s ¢ B guaiall daala ¢ Ao 3N A0S ¢ o gaal) L) and!
saa ¢ et ey ¢ Ao 31 A0S ¢ ) gl L) and?

b sde UG 1 se 55T 8 sedl dxy )l e 5 anS1940.5 ()5 dam sian (aldaill 2m) (4l (les y dos e dsed e A5l o3 <y jal

a0 e 5l aly (el Ly seall b S (45 0 (e Adlite s ghase o 400 il Al 3 Caags (e sene IS Dles 5) Ay sl e sene D
gl 4385 3 Al Slaall 3 saill lal e Lpaad Sl 5 300380 Aol 5 3003000 o) gal) et i ebea e ALl |sgll (5 8 A clelud 3041 20145
Auy) delra 8 Lpeall Jsb S o g sind ddle ot Jy S de gane AN Ay ol 400080 S8l o 05 4 20 (8 a5 120 52
+ 5 alk dalae Lgeall Jsd S %50 e siad e e cule (T1) oY) de sanall asma il s + S sal) ilal) @l €0 aa (%15
Gsaiddle Lo e (T2) 45l de sanall s v sl G pd + S pall Cilally b seall J 58 oS dns (30 5 )) jadly el e Ly seaall J 58 S %50
sxhall o8 el A8y Hhay anagll CBldra 55 a5 syl G pd + S el ladly b seall J b oS A e 5 jally Jalrs Ly saall J 8 94100 e
oalivadl 5 alall (3 5yl 5 4 gumed) 33l 5 A8 3oLl arad Cilalan (f Lgale J geand) i ) i) < yelal (alaal) 8 Gl e sl ) lasindy
e oh il Dbl & i 5l (oana lygom U5 oS (45 ol e (A (ke (b An e ilS (Dhanll oy Y1 M Galiiondl 5 (55N
ol Gl e Ay ginad) 38l (8 DCP 5 TDN Cas (o 450330 afl) o1 )] (uSiay 20158 ol sall aiad Cilalas (8 Gl J 5 5l ARl
86.02 (05 a5 /sl U Jax 1518.82 (I 1475.85 (e - 51 5 A A SLall Adlal 5lal) 330 S e (45 0 o Aysine il (333Mally &5 )l
& (T1) Ao sanally e siia (T2)esd (oosd) saill dona 8535 ol s sl e BW% 5 il ausall 0351 3.70 Y 3.30005 93.66 (S
33l ) e (s lal Cudi 53 bl ()35 (8 il CilS (5 e aa 159+0.01550.172£0.0095 0.211 £0.013 )J 5380 de sana lealy
bisa Jsb s Oy 0 e g gl 330l (8l y U5 (el ol ) (la (IS By sl EDMall (3 oanall Ly suall 58 s (45 0 A
s S Al =) a5 e 4dia (761.400) Js S A&l & e (s e T25 T1 o0 IS 1129 5 853.634 )5ulall (ane
lead) @3l (& dalrall e Ly geall 8 (45 1 DD %100 5 %50 5 s 2ie by saall Jsb S (4 gy dlead 4y ) jad) dlabeall alasindy 4l jall

Lo slamBY 39 yall 80l 35 Apalill (Slaall alEY) oY) Gl ga Eua duall

132



