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and products of different technological processes
I ferms of infensive cattle production, are primary
ced-source of dietary protein.

ts of processing are particularly
Of high-quality protein in young

with favorable amino
0%), phospholipids,




NUTRITIONAL CHARACTERISTICS OF SOYBEAN AND SIGNIFICANCE
‘ OF HEAT TREATMENT

® Heat treatment = of s'oy’h'beqr'\* is* common, method _for
inactivation of ’fhe mosi of cmhnuirl’rlonql factors .in row
soybean. 4  — '
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® The most of the antinutritional cgmﬁbp_enig -in -séybéan are
partially or completely inactivated by appropriate heat
treatments as roasting, extruding, micronization and toasting
are. o,

® As heat treatment is common method for inactivation of
antinutritional components in soybean, simultaneously it is
used for reducing protein ruminal degradation.




@ Heat treating of soybean decreases rumen degradability of
protein and improves intestinal utilization.

@ Soybean meal, heat {reated soybean (exiruded, roasted,
toasted), soybean cake and soybean expeller are the most
common protein feeds-sources of RUP (30-60%) in rations-for
all cattle cathegories. |
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® Soybean products are characterized with good tastefulness.
and optimal profile of intestinal available essential AA, the

most similar to ruminal microbial protein. [
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"EFFECTS OF USING SOYBEAjR%UCTS IN PERIOD OF
LIQUID NUTRITION OF CALVE

@ Milk replacers containing entirel

ilk protein are based
nirate, whey pow

skim milk powder, w.
or delactosed whey.

protein
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Toward to formulating economically acceptable
replacers, the most common used alternative and low
sources of protein in milk replacers are soybean
soybean protein concentrate and soybean protein i
that are characterized with high digestibility and utilizati




. composition of soybean products (% DM) that are used in milk

oybean flour Soybean protein | Soybean protein
. _concentrate |sol ate




[tution of 50% of milk protein with soybean protein
Mrate in milk replacers, at calves 1-14 days of age,
average daily gain by 32.5% and FCR by 33.3%

)l for feeding calves until 42 days of age
be daily gain by 7.1% and feed

or than two weeks are

W calves after




g of soybean proteins in milk replacers commonly affects
isely on production performances of calves, caused by
ity of soybean proteins to coagulate in abomasum
inducing of dllergic reaction in gastrointestinal

yistomorphological changes were
villi length and crypts depth) at
ith soybean flour or soybean
ould be explained by abrasive
d hemicellulose.

cytes of intestinal
Q0 capacity for
e enzymes,




Ale 2. Performances of calves (30-130 days) fed milk replacer with completely milk protein
Qilk replacer with 56% protein from hydrolyzed soybean protein isolate (HSPI), and
with 72% protein from heated soybean flour (HSBF), (Lalles et al. 199b

p tem 00| MP | HSM | HSBF |
h 222020202020 | 539 | 584 | 534
h 0200 | 1656 | 1569 | 1358
h 000 | 123 | 114 | 089
N 020202020 160 | 168 | 215
h | 10386 | 99 | 815 |
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his researching, hydrolyzed soybean protein isolate did not

antibody activity of glycinin and -conglycinin, while

As of these immunoreactive proteins were 3.94 and

bectively, in heated soybean flour. In untreated

ovbean flour contents of glycinin and -
anfigenic activity were 26.9 and 19.4%.

f HSPI was 3.1 TUl (Trypsin Units
this value for HSBF was 18.0 TUlI/mg
antitrypsin activity was 87 Tul/mg

AA N and retention of
replacer where 50%
geat treated and

athetic AA: DL-
Anine (0.27%),
gcan flour,




Sroduction performances of calves fed milk replacer based on skim milk powder
yder (MP), milk replacer with soybean flour (SBF), and milk replacer with
0 added synthetic AA (SBFAA),(Kanjanapruthipong, 1998

by 20| 0 MP | SBF | SBFAA
h 00| 6712 | 6800 | 6712 |
N | 25 [ 228 | 25 |

N | 3880 | 2443 | 3085

| 23 | 89 | 82

849 | 667 | 684

134 | 80 | 104

10.4




can be efficiently used for substitution of part of fullfat
o 50%) in diets for young calves, without negative
alves health, average daily gain and feed

e costs of weaning is decreased by 35%

e rapid achieved
eter for weaning




eCt of substitution of part (25 and 50%) of fullfat milk (M)
, on production performances of calves (Ghorbani et

. | M| SM-25
| 683 | 680 | 653 |
‘

458 508 456

N

521 | 498 |
o644 | 611 |
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SIGNIFICANCE OF USING OF HEAT TREATED SOYUEAN IN

CALVES NUTRITION - S Nap L
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Using of heat freated s@ybean in yound com@ nutrition  is

according to his 'nufritional value, * positive  effect ~on

production performances, and‘quality ofreadlized production.
L2 ™ t

Effect of including soybean in d|e’r"f@r’ c:@Hves depends of
dietary level, applied method of ’rreo’rmg ‘and gx%’r
production system.
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Young calves require high concentration of ehergy ong
protein in ration.

4

. “'-,
P
w . - & »h

f’* ~
“\ l”‘; - &

W
4-,,« .

»

3



’ 'd'-

J -~

’

® Heat freatment of soybean reduces content of soluble N and | *

increases content of N fraction binﬂ ;ro'fib'ers, relative to row

soybean. ' -
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This could be explain. by Maillard” reaction (@minossugar
complexes) that redqées solubility ofyN, partially fhese
complexes retained In ND'FHQ"IQ ADJ - fractions (frough out

sequentially fractionation of--fibegrs)._u' B e - v
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Heat treated soybean that is characterized wi’rh'high contént

of quality protein (with high proportion of RUP, 39-62%) and--

high level of oil, improves N balance, provides afficfiepﬂy
protein utilization, sufficiently supplying of available AA and
improve performances of calves (Stojanovic, 2006)." . o ode
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® According to Abdelgadir et al. (1996), using of roasted soybean
(138°C) in combination with roasted corn (135°C), improved
production performances of Holstein calves (daily gain, feed
conversion, energy utilization efficiency) at age of 1-8 weeks (weaned
at 6 weeks).

® Ruminal concentration of NH; was higher af calves fed soybean meal,
relative to calves consumed diets with roasted soybean-138 and 146°
C (2.8, 1.3 and 1.6 mM, respectively) due to different contents of RDP
(70, 55 and 48%, respectively).

® Blood urea concentration in calves at age of
calves fed soybean meal (2.75, 2.31 and 2.58 mM;
these results can be explained with higher ruminal
NH,.




@ Albro et al. (1993) reported that using of extruded soybean in
rations for steers did not affect average daily gain, but
improved feed conversion, compared with rations based on
soybean meal.

® Substitution of soybean meal with extruded soybean in diets
for young cattle provides increasing of feed efficiency,
followed with reducing of dietary DM intake, due 1o higher
dietary energy concentration,
production, and higher metabolic e
(Stojanovic et al. 2008).

® This effect is more expressive when extruded soy
used with heat tfreated (micronized) corn in mixt
weaned calves.




o /. Effects of using extruded soybean and micronized corn in mixture for
alves (Stojanowt et al. 2008.

p ltem 0 | SM | ES | ESMC |

h 20202020 | 625 | 646 | 655 |

h 220200 | 1210 | 1216 | 1232 |

_\

293 288 276

‘W 35.92 35.77 33.96

59849 | 580 / 540 29

N4 | 313 | 281




® Using of heated soybean in mixtures for calves can reduce
dietary starch concentration and enable formulating of diets
with high energy concentration, with avoiding of ruminal
acidosis appearance.

® Favorable effect of using of soybean is greater when
concentrated diets for calves are applied, due to lower
interaction with fibers digestibility.

® However, it is recommended that por
calves’ rations should be limited at 20%,
adverse effect on rumen digestibility and tastef
(Mateos ef al. 2002).




® Maiga et al. (1994) in experiment with Holstein calves (1-12
weeks) found higher daily gains at calves fed mixture with
extruded soybean meal relafive 1o calves consumed
commercial soybean meal (0.76 and 0.71 kg/day), dietary
DM intake was improved to (1.43 and 1.32 kg/day). This was
explained as a result of increased content of RUP.

® Using of extruded soybean, inst
especially in combination with heat ir
for weaned calves (60-120. days), improv
(110. day), (Stojanovic et al. 2007b).




Effect of using extruded soybean and micronized corn in mixture for
es on feed di estlblllt (%), (Stojanowve et al. 20071




At contrary, Griffin et al. (1993) in assay with steers (initial BW
of 240 kg) found that using mixture based on soybean meadl
(44% CP) increased utilization and retention of N, compared
with using row or extruded soybean.

Intestinal digestibility of AA in extruded soybean was 86%,
while in soybean meal was 93%.

In experiment with female calves (initial BW of 101 kg),
Devant et al. (2000) concluded that increasing of dietary
concentration of RUP (using heat ’rreo’red soybeon meal,
instfead of commercial soybean m
excretion of N by feces (35.8 and 29.7

Although nonenzymatic reactions that
denaturation in heat treated feeds reduce AA
ruminal  microflora, also commonly reduce
availability of AA, too.




g of soybean products in calves’ nutrition has according to their
e, positive effects on production performances, and quality
tion. Effect of including soybean products in diet for
dietary level and applied method of processing.
ts, primarily soy protein concentrate and soy
sed as protein sources in milk replacers for
d be used in milk replacers for calves after

p to 50% of total protein content.

diets for calves, increases content
lls the needs in essential amino
gtion of diets. Using of heat
increases feed conversion

, and provides better
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