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Table 1- Chemical composition of raw and heat-treated soybean seed (% DM)*

L"w &b

NWIN Soybean grain &b re o SSke sl oLzl
Components of diet HES oy &5 045 39 S| P-value SEM

Raw Roasted Extruded
S oske 92.89° 97" 9432 P<0.05 0.68
DM
"CL; o 39.5 4167 41.69 P>0.05 0.93
"C L’F S 21.6 23.5 21.65 P>0.05 0.76
FuSE 5.42 5.21 5.37 P>0.05 0.35
Ash
S x93 Jglomals pud 21.5 19.3 20.6 P>0.05 0.76
NDF
sl 0940 53 Jolomal b 9.4 7.8 8.2 P>0.05 0.58
ADF
2 . P~
GU i Sy, S 11.98 10.32 10.69 P>0.05 0.62
NFC?
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!Different letters in each row indicates significant difference (P<0.05).

2Non-fibrous carbohydrates was calculated by subtracting the percentage of crude protein, crude fat, ash and neutral detergent fiber

of 100.
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Table 2- Nitrogen fractions of raw and heat-treated soybean seed (g/kg DM)

L"9MJ PN
hodasts slagisy Soy bean N Sl o oLzl
Nitrogen fractions pls odly & oLb 39 S| P-value SEM
Raw Roasted Extruded
CP 395 416.7 416.9 P>0.05 +AY
NPN 1642 120° 117° P<0.05 5.28
TP 231" 296.7° 299.92 P<0.05 2.04
BSP 340° 218° 201°¢ P<0.05 3.05
NDIN 166 162 165 P<0.05 2.18
ADIN 1395 109° 113° P<0.05 5.23

ool (P <OM05) s simn ool ,Soly sy o 53 ity gy ot

5 oxiz g > Jslomab 59,5 FNDIN 630 ) oo (5925 BSP (i (559 =TP < iy #0395 =NPN s 559, =CP

sl o3ty 3 Jploeals (30525 ZADIN

IDifferent letters in each row indicates significant difference (P<0.05).
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Table 3- Amount of urease activity raw and heat-treated soybean seed (mg /g DM)

L"w ab
S0 A5 o3k Soy bean G sme daw  pSikie jlire ol
Anti-nutrient s oob & oD gy P-value SEM
Raw Roasted Extruded
Slosgl ol 6.762 0.19° 0.14° P<0.05 0.33

Urease activity

ol (P <OM05) jls oo cglis yS5ky )y o it i g y> gyt
!Different letters in each row indicates significant difference (P<0.05).
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Table 4- Degradability parameters of dry matter raw and heat-treated soybean seed (%)
Srha P gl s Sy 3 (30)3) Jgo S

I3 oolo

ij{ﬁ enf[ Degradability parameters Effective degradability (%/KP)
a b c 0.04 0.06 0.08

pE Ly ol 35.05° 63.25¢ 6.09° 73.03? 66.73? 62.23?
Raw soybean seed
odly Ly 26.01P 74.73b 4.21P 64.33° 56.83P 51.79b
Roasted
245 29,551 14.93° 85.822 4.740 61.48° 52.81° 46.87°
Extruded
S ae s P<0.05 P<0.05  P<0.05 P<0.05 P<0.05 P<0.05
P-value
Jime ozl 0.63 1.12 0.28 0.62 0.68 0.71
SEM

el (P <OM05) 13 sino coglis il ord (S0l dominljp po gl sy yo 3 diliio e By gyt
IDifferent letters in each row indicates significant difference (P<0.05).
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Table 5- Crude protein degradability parameters of raw and heat-treated soybean seed (%)

S s slbasduld

s Sy 3 (8033) Jgo S pha S

lygs o3lo
ijf[ﬁenf[ Degradability parameters Effective degradability (%/KP)
a b c 0.04 0.06 0.08
pls Lgus il
Raw soybean 29.6° 66.85° 7.612 73.39° 66.95° 62.17°
seed
‘;b ““t‘ . 18.21 80.89° 3.790 57.08 49.12 43.87°
oaste:
04 3 S| c a b C c c
Extruged 9.34 90.49 4,01 54.58 45,54 39.51
xtrude
E’S)vbz;ij: g P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05
)SLEMOM‘ 0.52 2.31 0.26 0.57 0.59 0.6

sl (P <OM05) jls e cglis ;i 0nd (6,S0j1 il 3 1 (clyy (i y 3 il i CBgy> g3t
IDifferent letters in each row indicates significant difference (P<0.05).
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Table 6- Ruminal Digestibility, Post-Ruminal digestibility and total tract dry matter and crude protein of raw and heat-treated

soybean seed (% DM).
L"9MJ b
a0 03l Soybean seed Cbiixe paw ke Hlxe oliis|
Nutrient pls oo i odd 39S P-value SEM
Raw Roasted Extruded
SlueSs pan LB
Ruminal digestibility

S odls 64.18*  50.11° 48.21° P<0.05 1.07
DM
"CL;")"E” 66.12¢  46.37° 42.35° P<0.05 0.98

SlaeSs Iy an colls
Post-Ruminal digestibility

S odls 35.1°  54.97° 60.23? P<0.05 0.97
DM
FCL;W” 42.06° 66.27° 72.83? P<0.05 0.99

O)lsS o8y IS )0 pan culld
Total tract

Sisodls 76850 77,35 P<0.05 0.61
DM
Cats 80.36° 81.91° 84.332 P<0.05 0.82

CP

ol (P <OM05) Jls sino gl S0l cindy oy abite yé gy gy
IDifferent letters in each row indicates significant difference (P<0.05).
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Table 7- The protein parameters of raw and heat-treated soybean seed in metabolizable protein system (g/kgDM)

L"9MJ 4l
s syl Soybean seed e Sk Jlins ol
Parameters of Protein s oo i 045 34yt P-value SEM
Raw Roasted Extruded

QDP 116.90° 75.9° 38.9° P<0.05 2.15
SDP 209.1° 218.42° 251.7 P<0.05 2.94
ERDP 302.6° 281.3° 282.8° P<0.05 2.96
ubpP 68.9° 120.1 126.22 P<0.05 3.12
DUP 61.2° 107.4° 112.9° P<0.05 2.8

MP 254.1° 286.8" 293.22 P<0.05 0.96

i (P <O/05) s e coglis ,Silos ciody yo 53 ailiie pé By 01

S 3 435 B b g TUDP el )3 550 41305 L5 iy, TERDP il 45 L6 (555, SSDP o o5 JB (55 » =QDP

IDifferent letters in each row indicates significant difference (P<0.05).

edglin BB 59 =MP (oan LB 4 o5 JB pé 55, =DUP

QDP: Quickly Degradable Protein, SDP: Slowly Degradable Protein, ERDP: Effective Rumen Degradable Protein, UDP:
Undegradable Dietary Protein, DUP: Digestible Undegradable Protein, MP: Metabolize Protein.
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Effects of roasting and extruding heat processes on chemical composition,
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Introduction: This research was undertaken to evaluate the effects of roasting and
extruding heat processes on chemical composition, nitrogenous fractions, urease activity,
metabolic protein, properties of degradability, and the ruminal- intestinal digestibility of dry
matter and crude protein of raw and processed soybeans.

Materials and method: This study was carried out at the Research Farm, Faculty of
Agriculture, University of Birjand, Iran. During the extrusion process, soybeans were affected
for 20-30 seconds at 150-160°C in the extruder by heat and pressure and finally were dried
and cooled. In the process of roasting, the soybean for 15 minutes at temperature of 145°¢ was
heated and for 45 minutes holding tank for heat storage remained. Seeds were dried and
cooled by air flow, dry and cold. Approximate analysis of samples including dry matter, crude
protein, crude fat and ash was determined by AOAC. The urease activity of raw and processed

soybean was determined based on I1SO-3896. Degradability parameters of the samples were
measured after incubation for 0, 2, 4, 8, 16, 24 and 48 hours in the rumen of two fistulated
Brown Swiss cows. Also, ruminal and post ruminal digestibility were determined with the
incubation of samples for 12 hours in the rumen by Daisy system. The DM and CP
degradation data were fitted by exponential equation: P=a+b (1-e~"). Effective degradability
(ED) were calculated using of equation ED = a + {(cb)/(c + k)} and taking into consideration
passing rate (k) 0.04, 0.06 and 0.08 per hour.

Results and Discussion: The findings of the present research revealed that roasting and
extruding heat processes lead to increase of dry matter through decreasing water content and
that it had no significant effect on other chemical composition. The findings showed that the
process of roasting and extruding caused the amount of actual protein of the soybean to
increase and was not effective on the amount of insoluble nitrogen in neutral detergent of the
soybean. The non-protein nitrogen and nitrogen dissolved in the buffer soybean under the
influence of roasting and extruding decreased. The amount of acid detergent insoluble
nitrogen soybean decreased which might be due to the removal of some of the shells in the
processing soybean has taken place or influence of roasting and extruding decreased. The
urease inhibitor of the soybean became inactive by the process of roasting and extruding.
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Consequently, it caused intestinal protein digestibility to increase and affected by thermal
process, the amount of metabolic protein of the soybean increased significantly, too. The
process of roasting and extruding reduced the rapid part degradation of dry matter of the
soybean (6.27 and 4.57 percent, respectively). Also, process of roasting and extruding caused
the slow part of degradation to increase (of 63.75 to 74.73 and 63.25 to 85.82 percent,
respectively). In addition, the rate constants degradation of dry matter of the soybean in
rumen decreased (of 6.66 to 4.21 and 6.09 to 4.74 percent) under the influence of roasting and
extruding. The process of roasting and extruding reduced the rapid part degradation of crude
protein (38.4 and 68.4 percent, respectively) and the slow part of degradation to increase (17.3
and 26.1 percent, respectively), the rate constants degradation of crude protein of the soybean
decreased (ranged from 7.61 to 3.79). Also, thermal processes reduced effective degradability
of dry matter and crude protein of the soybean. Roasting and extruded with the reduction of
the amount of ruminal disappearance and the increase of the post ruminal digestibility of dry
matter and crude protein of soybean cased the degradability process of the soybean to be
improved so that it transferred the place of the digestion of protein from the rumen to the
small intestines and cased the amount of digestible of dry matter and crude protein in the
intestine to increases. The increase of digestibility in the total digestive system shows that the
reduction of ruminal digestion of soybean affected by the processes of roasting and extruding
has been compensated by the increase of post ruminal digestibility.

Conclusion: The experiment results indicated that thermal processes of roasting and
extrusion were an appropriate strategy for reduction the ruminal degradability of the soybean
and the supply of passing protein needed by high milk producing dairy cows.
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