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1- Roasting 2- Extruding

3- Cornell Net Carbohydrate and Protein System (CNCPS)
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1- Acid Detergent Insoluble N

2- Neutral Detergent Insoluble N

3- Non Protein Nitrogen


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

AY

Syl Juloxi g 43 525

5 bt oS5 a4 base glaool
MelS 5k B 53 adigas (59,5 sloio
Sty a4 bae glaosls 5 dolas
B 5 loiges pls utigy 5 S oole
ookl b g dolas JolS slacSsl o )b
4325 (YY) SAS Ll Jl33le 5 GLM a5,
1 oozl L b puSilis dlie i il
Solel o o g Sl glamels wim b,
b olol 70

Ldigoi (o bowis oS 5
NS p2 b Lgw slaaiges JT oole
G912 () Jeaz)  asla (gl s
S ool doye Gl e Sl
3o L!}w FHK) 6)3‘ o)La.c 9 ‘BB e
doys () Jsoz) o als glges b anslis
23l 5l peS g sladiges pl (19
(NRC) Lo Slabo dusge ;o o0 i)l55
5 S P ml b wls pl e (V)
Cillas (V) 55 9 N5 5 () ol Sen
oole g pl> puiigp loime jo Cglas .clls
Looad gl sbow loaiges Sis
2 Solds S5ko s 5 wlgs oo pB (SLigm
S9zge ol y3us Ol Bl sl 8 s,

Db Lgaw ails yo

4S5 530 5l oS 155 8,90 o bl
Oeole j0 adB0 Ve Goe 4 S e
Celo VY Goe 4y 5 wiald ald o o gl
Sz gl 50 o8 il az 0 00 sl o
725l S ez wl e Wl gy g
Obey) amaSl )3 (emlasSl (g0 Ages
odls 18 slbanss Ll,s L alie (ao
A Ll (g g A ob 4eSlE )0 0
RUVEL I VO U RN W\ PRSP JURVEVEE S
3o oXledl sladiges JS 5900 (1) A
Srda i dlxe jslate 4 35 bawS
REIP S TE RSN
Gl pd g ¢yl o dowlxo
P I O3 g Sis oole (5 pdyay e
ol (6 pdsa o ol o g il slagle;
(D) 4320 WS 5w (@) W @ i
Foe Gpddied 5 () 4y g5 b g
celo oo oA g0 Y jee 75 L ladiges
B8 gl Aolas 3l oolaiwl b aesls 5 I3
P=a+b(1-€%
ED =a+ [(bxc) / (ctkp)]
ao, =ED & ey o s pdd e do o =P
D e G A e pdia S
Kp i Fp ol = Gl WS sy
Aol )l sean alls 7,3 Fy5 ol
=€ (Celw) deSs )0 digad 5,50k o
(YIVYA) y5 00e


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

AA SlaaSs (s pdyasa g Ois i iR » (0,5 9 ySTg Al S
oD 39 ST g Al pls Slhge s (ploord oS 5 ) Jgoxr

-

|85 dwolio Lgw asls

- Pvaue  'SEM 2 .
Y \ 0l 39 S| ALy o> azwl,8
ERS 7SI PRV VY RS IN -/FaA v/ LS (doy3) Sz oole
CASYY O FASD -/0AD - /SRY Ay v aNe  aras (Sis oobs 5 0o y) I osls
N | R I\ Yoreye YAAY? RETY? (S eols 5l aoy) pl aiep
eeAY Kefee¥q vy SVE \AA-P VWA-Dyvry? (S oolo 3 4o y) s 5l o lac

ol Jlo sme 10 gebans 0 LT gl ot S yie By slls (s, o 0 a8 ple . Sike abiC

Sl 5 il sllas )

O 4 azg Lok p Ghigw boanslie o
3 Lgw als NPN - gse cpis oS
ouds JoSis oy ¢ ol aiwl glaal
i ew Lol sl (7F)
ool LB g ol o BB e o ooy

el 00 00,5 Gigay i 40 Ll

Gbsw o (A i) NPN wsyo

Al Ghgw dilo b dunlin ;o o0l g S]]
Al b ol @alis Ll (Y Jga2) 0g jomb
b adlle jo 090 o sae a5 SLige
O 525 5 8B 5 () pllSer 5 (5
Low NPN sojps zals o 0,5 alip

(P (59 5l doy0) b ails (459,505 laidn o (10,5 09 5uST g ailp S1-Y Jgux

Y ) Pvaue 'SEM 59 S| ail b
03D
<[+ AA -/33 VY. IBFY VisoP fva? pvy® (A) g0y Oyl

Sl eAY  e[eeYF o eeYE osas YYD
Sl eBY eeeYY o eSE YRNY FONY
esFA e[esqF e[eeYY VDY VALY
JAFA eeeBY efee¥R e/YYA visyP

YIYAS  0VISA
51/28°  YE/-A
YN AHEY (B3) s sansh o o B é ey
1P FIOAT(C) gl saisd o > L gy

a

a

(B BL o J> B sy
(B2) iz osipgd jo Jo B (g

ol o e 10 prbans 30 LT Cgles carincs S pie By slls Lad, G 0 a5 le Sl b

eSile 5 il sllas )

@ B1 idu 09 Fomb ead 09 xSt bgw
oSl Glopuail g S aliwy 4 Cas

bgws ails (puiigp yidon (YY) 25 o0 43208
ool 00ty S5 lapaegl 5 lagysslS )
(Y1) swd > S)l> a4 a5 (YY)
allds JI = b b gy Ol
Joe bl sas b cow 5 (V)
OSen oSy 098 slaw il

alls By iy (ol o (Sl 512

(V' Jgoz) b ple ligw b avalio )0 Ligw
wlboos bise plo 5l min Br ik
@l b oS col ad s 15 )l sl
5 Sk () GlBes 5 g (28
s A OKen 5 Sl ((V0) SpSiazmal
ol ke csls cdllas (Vo) 5 9 WIS
Loanolie jo oad atdy bow o i


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

AQ

Shgw 505 &t (V0) 92,5 5 W aslllas
ol )F sl a0 V0« 5 VYO los yo pls
b Les Lial3dl b Ll a By e _ialS o
<l oldl yidu cpl el )3 cole a0 VRO
e 5 (L)l 0g )l aess Kby a5
J= Sl mals aig,y ast wo ST 5,155 (Y)
Sl Gl b LS s o e b
I S R R
2 Ba 5 o9 YLl el Gl
Sbgw b amalie o oad aily lhgw
Ao, YIOA g VOIYY )i ) oads 09 S|
OSas (A ghgaw als b auslie jo il
Syl b o)l azpe Gog Yo 4 ol
AYA) asl azsls LLs)|
3 0l 995 Ghgw ;o C izu jlade
S Fomb aly s pld Gl b awlis
P Sbow )3 (iu cnl Solds LY Jg02)
525 5 OB addllae ;5 55 o gae 4l
WO sles jo als bgw 0,5 alip (V+)
Y Do a) VO 5 (asb FO-F0 Suw )
Ui phelS el o5 il 4z, (4 FY
Ve Dol a) VPO U Lo ilidl L Lol o C
oRlRl G b ol S gl a4z (a5l 0
g Olaeg S w0 &5 C s 2él
a3 a3 MBS alls e
ol ol b (oo alal) 05 g0 23
Ol wan BByt e 9 (V) 0jgys
ol 4 oV Caglie i cul (YY)
oS 3l oad iy slamyl 5 (29,5
dy90 dial gladuwl el o g 040 5)lsS
g led adl (YY) o)l pad pls 5l
polie a5 wo,S IS (YY) ) Kea

oeals L oyl cul (Sew (B) 09 oo
L i ool ke Lgw slopyesisy <ol
(Y 0l esls tals

Bz isu (ll el )l syl
J99z) ol p slhgw b analis jo Ligw ails
5 (V) ol 5 (s pud (28 aslllas o (Y
o Sl Srslp A GLlSen 5 alls
oy sbsw o B2 s logne Gl
o (pl ol e Ghgw b anslie jo 0ud
Slgw b auslie )0 00l 9g,0uST Sligaw o
A Sy oo Hhai 4 09 YL eall Al g pls
2005 by banlio ) 0 590
Jolis Ba iz il 5 ee i cnl Gl
Lol Sy gbaty g R Sy n
5 05 4eSd 0 ol slagntigy 3 (e
Ol Sebgipe Ledse Jie 035, 4 (Jiend
(YY) o)l (K joue g pad F5 4 (i
9 Br it el b (0,5 09 STl s
4l syl 2 Gyt 556 Ba iy il
Sl 5 B i GialS el 4zl Lgus
Joie L1535 RDP e 2l L By iy
3 eolaiwl eo3l as (YY) cwsl ol o RUP
AOY) a2 oo Sgupe |y Slyg g5

Bs ise Gl cow Syl syl
b pl Glgw b awslic )0 Lgw (nSgp
39 S| (higas Gy glds ol Lol (V' Jga2)
g N O e A JPS T P E N W
el ol ojlgas 4 Jate Aod> iy
S s g Sgdged Jo (S oaigd jo oS
(YAYY) conl &S aasls jo ol G pduas o0
9095 ye Sl 5l i2u opl iy Cead
o (YY) o)l s RUP lasls el (o


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

9. SlaeSs s pdya o 9 g Sla ity (10,5 89 ST g aid

Glgw Siz oole (D) wjw &S oo
-)3;’@5‘5‘&5 dbwbwlﬁ.@)é W) d.w).s
P hgw g ool 09T Ghgw jo s
@h) a2 LB ogdlly Lisw 040 o S
G5l Ligy b s Lgw ails S oolo
1S s g5l 5 T Jpa) 28,5513

Srdas 9 (€©) 4y g5 b b
Al p Glgw b anslis ;o S ool Sige
sjles Gy b ol ol Ll
5 G addllas 4o 0505 o e 0dl (54l
wlp Sbgw Sis osle @ 5 (V1) 905
Lcdl pels pls ghigw b anslio ;o oud
Sxsl oS dyon Jhias @S (nl @ azy
5 Sphays g5 C gl Jle
dglie )o bgw SiS 03le Jigo iy

Sy Fge p sbgw b

mas 035) 3 Sl oo Sl 5l 6t
Ol (gl aial slaasl u...ol.s 3O g Sgu
s LgL(bdng.i 6‘)‘3 Yb 6|oa5) an obls
I, 89 ADIN 51 oYL cdale g9l> aS L
O lade oS cpl 4 4z b s, S )15
S Oiare R0 lagisy b awlis 0 C
N0y55 5 508 Sl )l (lse Sl
YU ceeal Gl Sl slanls b
O o0e omb 4 asg Locwl lo ey
Sejso S 0ad 39,uST Ghgw o i
OOy Al b awlas o 0,5 o9 xuST as
2l (5 oo )l 5918
Fo0 Grdd i 9 Gpdyd
S osle (@) 4R g i
(X Jgaz) 2% I3 syl pboss

Ly als S osle Fgo 6 ndid 30 9 S Rd S p (59,5 97| g aidp ST oo

il P-Vaue 'SEM by &0
Y \ 0ads 59 S| Ly o> azwl,8
JeSAD YYD NYYY YYD Yoy FYYO YOIV (2o y) 43325 oo i
JOENY O SNSYY A YBEY sy orn-P o syal® (3o y9) 385 S e
SYYAS DAY -[avRs - [sOY 95/« WD AV (0o y0) 43325 LB oglly i
N Y Y AV IR\ -1 0A° 02 va? (Celo 1 3o )9) & piyssas &y
(20,9) S3n & pue 25
See¥F e e¥A /o) eJADF Aelo¥P A-10° ANAS® cels 5 sy ¥
NERTYSERTERYS SEVIRYN SRR TARA SVIAD® SUN A Y? celo )5 a0
deSE e FY e FY VA AN SELYY veey® celo 3 aoys A

ol o e 10 grbaes 30 LT gles carincs e By slls Lad, G 0 a5 le il b

Sl 5 il sllas )


https://rap.sanru.ac.ir/article-1-439-en.html

1)

&S W8 ,S )15 (V0) o) Ke g ¢y il 9 (V)
Sas oole iy g (035 99,55
oinlesl @l b as ol zals 1) aess o
i b Ol il e ol
2 e sl obul g bepiign leisle
oy w9 Gt sleoyasy JB
bl all co daclionns S L i
s SellB alS (nfgn b >
&5 el 5 25,5 lom il sl etsn
@4z b (T0) 99d 0 aeSs o o] 432
S oole 3 Glodas isw usSgy a5
ooll wes e S 1y Law Al
97wl Sligw ails i oole iy
Oan Grdyns (el 4 plgise | el

(O Jgoz) ol bl )l anesss o

Srhay 2ol s )l sl

Loamlie o Lgw S5 ool (glaass
Ab syl s glagl o el sl
O9lbsSSl ley Rl L (P Jeur)
58 il vy som aeSs )3 Lga (sladiges
odd (5918 Slgm Lol il il 4ess
P Sphaes a4 el Ghow b awlie o
O A3 LSl (6 i Cuaglie AeSll
09 S| Gligws 4o oo oy o Siz oole
yoS Al g pB Glgw b awslic jo oa
Sz oole gpdaes (F Jjuz) on
adgl clele jo ead o9 xSl ligw
L oaslie 0 (el F 5 V) o108 anss
ol b Ll sg S ead by shige
Mo sne Dol nl aeSl 53 (y5amlisSSl (e
e 5 Salls (V) o, Ken g gyl o

it LSLDQL“) 5o L}u asly i oole 6‘4...0.{.» Ls).n.bcb)?u » uo; 05).‘.....5‘ 9 4\......4)4 ).s‘ -¥ J?D

(42,3) (3amly Sl

e P-Value 'SEM by
Y \ ol 35 ST aih ol (Cele) OymmlssSIl oylo;
<[-YA$ [+-Y¥ RN < IABY Fr/e° fv/av? o-vo?
SERAY Y0 SfAYY VISAY f1/a.P FAEY? o-vo? Y
[« QY efeeXY feeY JAYY FYVYVE v/ P 5eva? ¥
oY efeeY [--Y$ VD ov/oY° 5. 1vaP YEAV? A
RS 7T ERE 2 SRS PRE 1 VAR VAP yY.P ANYO? Vs
SeeBY efeeb) [--V$ VAYY vajas® Ya/A-P Ar/AY? Yf
e eBF  efeeVY oYY A/YA Ay /yyP a-vaP % A

ol Yo ime 10 gebaes 10 LT gl i 5 jxie By gl )l s, S 0 a5 la . Sile b
oSl o lasbiw! glas -
00l 39 5nST hgw b 4l 5y (Shgw dunlio 1Y anglie g ouds 99 5uST g 4l Shigw b plB (Ghguw auslin ) anslio -

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

39 ywST Ghgw o pbB (piigpn a4y WS
ol by g [al> LSL’}“"’ L sl O 6

O e ol Dolds Lol (0 Jgu) v YL

el glogre b & Syl sl
Pl efSen Fae Grdids 9 C A Sals
G (0 Jguz) o pls g b awolie 4o


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

ay

SlaeSs s pdya o 9 g Sla ity (10,5 89 ST g aid

Sl Jao ()3 &y g Censl a3 BB ogally
S Bl ojll ) Ll ojl as
5 RUP (ol o i ol el 55,5
3l A Gl plee sl el sl
Tr ol 4 anSs o b ise 4 ke
Sloads gz olge 500 25 9 Ol G adinss
ool cplply (YYAY) o)l Sy aeSls
G € a8 5 b i Gl @ i
oS O (Fan pae Sphas SelS
el ol pen RUP e iml3él b o5 09 oo
als sl 5 om ol ol
Dolis ead ogyuSl g ady Sbigw
00,5 99 yST ez Lol aid oayo (5 lo Sxe
9 ol )@ Gidn (0,5 allpn b anglie o
2 Gyt 1 el 03ls LialiE | b ik
oy 4 p> eFan Fee sriad el
Celo ;0 woy0 A g O Hee 5 e o

usls

P 0 I8 g pla g ool Al g
oS bgw alls plo (559 4525 BB el
Slojlos G 28,55 )15 65918 by, U
E5 b Sge S G ptie 0ad (5l 2
Ghow & baye Ccle 0 do 0 A 50 jeue
OHed g (6 i (i dnlllas jo 0g ALl y
oSy gooe als cel gl (556058 ()
P s il ee spda g C @
2 b p lgw b dunlie jo aiiy hgw
sdeye & ity (Gehl slaansS b,
so ol 0 aS Cl Slygs pls iy
A Sl (el (9,0 4 ausS 3959 o))

OeSgn NPN - el 25 (pl 098 o0 1>
ojlail a5 cewl Slaysign o YU Cul> L
Cool Sy, baws d8le ojlwl I Ll
3 e el aS el cpl g 5,8 (YVAY)
2 s g 09l oo a5 ok 4y aess
S Syee o (V) o) is RDP b
S el ey 5l e Jelb D i

Lges ails a3 (1359 Soe G pda S 9 G pdsd iz p (0,5 09 ST g aldp J1-0 Jgax

[ duo i Lgw asls

- Pvaue  'SEM o '

Y \ 0l 39 S | A ‘aL‘i Aoviw ‘JB

b .

SJes Y feeYE e[ eAd VAAY vo/a-© YYIES FVAYE (00,3) 4325 g0y i
IRE L STRYN S PRYS VRN AYASY  pFaa aviev® (o) 43525 S e
JIOOYA < /FAYO - INYYD  V/FFA AANVD VB0 A4/ (ao,9) a5 BB ogilly ise
NRYY RTINS SRR I P RIS oI s LY (Colos 15 0o )) iy 320 ¢
(%2,9) fgo S pda 25

[a¥8 oeBY YA VB v vyl vy® cels 1o soys ¥
[++YA  +]--fA [++AY  \VIENY Do/ -° SYNYY VA2 P SRR
[+ 88 feepY [++fA  VIFYV foy© osY° vas? P RV S

ol o e 10 gebans 10 LT gl ot S yie By slls Lo, o 0 o5 Lla o Sile b

eSile 5 il glas -


https://rap.sanru.ac.ir/article-1-439-en.html

ay

o S 5l S s 0 3 > <) osladl
Sl o Sl pslE OV) s
» bsw Fen laeSs gpda s
iz Glgley o pB Gbgw b anslis
Obey lBl b Jgaz) ab (yeemlisS]
Ll cdl il bl e @pdyayes
P hgw b anlio ;0 o (59058 sbgm
Gy Canglie Sl 0 (G pdidied &
L oawolie jo ool 0gpS] Ghow 0 a0
GRla De kS dlby g el ghgw

D5 I8 sme oanlisSSl Olelu ady (o

a g (V1) 28 9 6 addlae o

oo ;0 oul alhy sbgw 0 pl> gy
Glgw b oaslas o of 5 il ax 0 VYO
a0 VPO 9 V0 o o g (el sl
Spdaps 9 C b Gise Ll cél gl
M)QAS?sY )WCJJL’&&MA}OQLO)J?A
Crdais 8,5 )8 ﬂbm el o
Jdo o €l eniinn dhal) a5 Jeo
eiigp 9 S oole i 5 ol relS
Sbgm b anolio ;5 0ad 55518 Sbgw o>
5ol i a5 A ise .cdb relS el
=l b aS o Jomb pbs lgw b aslio
Bl ol (V' Jga) 090 a8lce NPN 5o
NPN 5 odle @ isw a5 o5 olas bl
Jols 5o 1y (R e n 5l g polie
L YL ol Jo coblB o 4 aS 09l oo

iz slagyley )0 bgw ails pl (159 (GlaeSs s pdaa s g (8,5 39 ,5S] g el 51 F Jgux

(22,0) (ygmbisSl

e Pvaue  'SEM by &0
Y \ s 54 S Ay WKL (Cels) GypelisSil oo
[« o $Y  e[oeAY RN VAYD Vva/a-© yy/s-P Y08
[+ $Y [-¥F [+ X0 VVE Yy © FATYP ovs-2 Y
[++Ya [+ 09 [+~ FY VIYOA voeye Fr/ev° sy/ay® \i
RS SRV IR I\ “fe e AS VgD fAv-© Y /V° vsIvy? A
[oo8Y  efee$) [-f5 YIVEY ba/rY” 55107° AR-2 V6
[oYA  fe-YD Jo oYY Y/oVS vyryP vsP 0/fY? Yf
SYAR MY eeRVY YIFOF ATYP -/ -P a4/-v? A

ol o ime 10 gelans 10 LT gl i S jxie By gl )l s, S 0 a5 la . Sile b
Sl o failid gllas )
X .)5).u.«51 LQL‘Q'“’L‘A*“"J" Lgl.'}w d.w.o‘.cm .Y d.w.tl.o.oj 0l ¢5JZ;»5|5 A.O*JJJ LgL'}th'ab 6'.\5..» A.wal.&a :) ML&Q -y

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

G2l 1) aeSl o pB g G pdia s
5 (V) OLen 5 g b dsllas jo 0l

P Sligw b anglio )3 Ligw (53,5 395


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

af

SlaeSs s pdya o 9 g laisy (10,5 89 ST g aid

Oan mad Cobl e 4 by (1>
S Soge el Sk vy a4 (g)se
195 skke Slga (5lareSh 5| dns s okl
adls als Ol Bl s ass 5l eo,S
095 GlaeSl gpdyays GRS sl
A aes o il 1) Lgw dils glaydss
wid (5y3l% slajles o 0 A5 s o
Dow ol s 4 ead 5T s
SndeazS 5@ sy ADIN NPN i,
2B S B pop Vb g S
Sl Goslp e aidy sligw b amlis

b g Pl

P S n laeSs pdiaies als
@ b A ad pls Ghgw b anolie o bgw
aS Sy o0 Sk 4l cilhae sinleyl opl
2 i bl sl smbeyl cnl o
sy Bl 33 L lapytisy Lsle
95 a9 A deSCh Lol g S
IS 50 il Pae Syl 0T jene Sl
Sl sl e ol plas GhalesT ol b
i 0 X o G yob 4
5 S oole pdas JelS g (g
Aslie ;0 A4Sl ;0 Lgw als pl> iy

Sld oo seke Ll wl el sl L

whmn

&lw
Aldrich, C., N. Merchen and J. Drackley. 1995. The effect of roasting temperature
applied to whole soybeans on site of digestion by steers: |. Organic matter, energy,
fiber, and fatty acid digestion. Journal of Animal Science, 73: 2120-2130.
AOAC. 2000. Official Methods of Analysis. (17" ed.) AOAC, Washington, DC.
Arieli, A., A. Ben-Moshe, S. Zamwel and H. Tagari. 1989. In situ evaluation of the
ruminal and intestinal digestibility of heat-treated whole cottonseeds. Journal of
Dairy Science, 72: 1228-1233.
Awawdeh, M., E. Titgemeyer, J. Drouillard, R. Beyer and J. Shirley. 2007.
Ruminal degradability and lysine bioavailability of soybean meals and effects on
performance of dairy cows. Journal of Dairy Science, 90: 4740-4753.
Broderick, G.A. and W.M. Craig. 1980. Effect of heat treatment on rumina
degradation and escape, and intestinal digestibility of cottonseed mea protein.
Journal of Nutrition, 110: 2381-2389.
Cant, JL., R. Berthiaume, H. Lapierre, P.H. Luimes, B.W. McBride and D.
Packeao. 2003. Responses of the bovine mammary glands to absorptive supply of
single amino acids. Canadian Journal of Animal Science, 83: 341-355.
Faldet, M., Y. Son and L. Satter. 1992. Chemical, in vitro, and in vivo evauation of
soybeans heat-treated by various processing methods. Journal of Dairy Science, 75:
789-795.
Faldet, M., V. Voss, G. Broderick and L. Satter. 1991. Chemical, in vitro, and in
situ evaluation of heat-treated soybean proteins. Journa of Dairy Science, 74.
2548-2554.
Fathi Nasri, M.H., J. France, M. Danesh Mesgaran and E. Kebreab. 2008. Effect of
heat processing on rumina degradability and intestinal disappearance of nitrogen
and amino acids in Iranian whole soybean. Livestock Science, 113: 43-51.


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

0

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Ganesh, D. and D. Grieve. 1990. Effect of roasting raw soybeans at three
temperatures on in situ dry matter and nitrogen disappearance in dairy cows.
Journal of Dairy Science, 73: 3222-3230.

Goetsch, A.L. and F.N. Owens. 1985. The effects of commercial processing method
of cottonseed mea on site and extent of digestion in cattle. Journa of Animal
Science, 60: 803-813.

Krishnamoorthy, U., T. Muscato, C. Sniffen and P. Van Soest. 1982. Nitrogen
fractions in selected feedstuffs. Journal of Dairy Science, 65: 217-225.

Kung, L., J. Huber and L. Satter. 1983. Influence of nonprotein nitrogen and protein
of low rumen degradability on nitrogen flow and utilization in lactating dairy cows.
Journal of Dairy Science, 66: 1863-1872.

Licitra, G., T. Hernandez and P. Van Soest. 1996. Standardization of procedures for
nitrogen fractionation of ruminant feeds. Animal Feed Science and Technology, 57:
347-358.

Mielke, C. and D. Schingoethe. 1981. Heat-treated soybeans for lactating cows.
Journal of Dairy Science, 64: 1579-1585.

Mjoun, K., K. Kalscheur, A. Hippen and D. Schingoethe. 2010. Ruminal
degradability and intestinal digestibility of protein and amino acids in soybean and
corn distillers grains products. Journal of Dairy Science, 93: 4144-4154.

National Research Council. 2001. Nutrient Requirement of Dairy Cattle, 7™ revised
ed. National Academy of Science, Washington, DC.

Olmos Colmenero, J. and G. Broderick. 2006. Effect of dietary crude protein
concentration on milk production and nitrogen utilization in lactating dairy cows.
Journal of Dairy Science, 89: 1704-1712.

@rskov, E. and |I. McDonad. 1979. The estimation of protein degradability in the
rumen from incubation measurements weighted according to rate of passage. The
Journal of Agricultural Science, 92: 499-503.

Pena, F., H. Tagari and L. Satter. 1986. The effect of heat treatment of whole
cottonseed on site and extent of protein digestion in dairy cows. Journal of Animal
Science, 62: 1423-1433.

Plegge, S., L. Berger and Jr.G. Fahey. 1985. Effect of roasting temperature on the
proportion of soybean meal nitrogen escaping degradation in the rumen. Journal of
Animal Science, 61: 1211-1218.

SAS Institute. 1999. SAS/STAT User's Guide: Statistics, version 8.01 Edition. SAS
Inst., Inc., Cary, North Carolina

Sniffen, C., J. O'connor, P. Van Soest, D. Fox and J. Russell. 1992. A net
carbohydrate and protein system for evaluating cattle diets: |1. Carbohydrate and
protein availability. Journal of Animal Science, 70: 3562-3577.

Snyder, H.E. and T.W. Kwon. 1987. Soybean utilization. Van Nostrand Reinhold
Company, NY.

Stern, M., K. Santos and L. Satter. 1985. Protein degradation in rumen and amino
acid absorption in small intestine of lactating dairy cattle fed heat-treated whole
soybeans. Journal of Dairy Science, 68: 45-56.

Subuh, A., T. Rowan and T. Lawrence. 1996. Effect of heat or formadehyde
treatment on the rumen degradability and intestinal tract apparent digestibility of
protein in soya-bean meal and in rapeseed meals of different glucosinolate content.
Animal Feed Science and Technology, 57: 257-265.


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

af

27.

28.

29.

30.

SlaeSs s pdya o 9 g laisy (10,5 89 ST g aid

Schwab, C.G., T.P. Tylutki, R.S. Ordway. C. Sheaffer and M.D. Stern.
Characterization of proteins in feeds. Journal of Dairy Science, (E. Suppl.): E88-
E103).

Van Soest, P. and V. Mason. 1991. The influence of the Maillard reaction upon the
nutritive value of fibrous feeds. Animal Feed Science and Technology, 32: 45-53.
Van Soest, P. 1994. Nutritional Ecology of the Ruminant. Cornell University Press.
476 pp.

Woods, V.B., A.P. Moloney, S. Calsamigliaand F.P. Omara. The nutritive value of
concentrate feedstuffs for ruminant animals Part I'l: Small intestinal digestibility as
measured by in vitro or mobile bag techniques. Animal Feed Science and
Technology, 110: 145-157.


https://rap.sanru.ac.ir/article-1-439-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

Research on Animal Production Val. 5, No. 10, AUtumn and WInNter 2014 ........ccccvreirerrieienesieseresseeesesesesessesesssssseses sesessssenssenses 97

Effect of Roasting and Extruding on Nitrogen Fractions and Ruminal
Degradability of Soybean Seed Protein

Farshid Fatahnia®, Seyed Gholamreza Mosavi?, Ebrahim Abdi? and Alinaghi
Shokri?
1- Associate Professor, University of Ilam, (Corresponding author: ffatahnia@yahoo.com)

2- Graduated M.Sc., University of [lam
Received: February 13, 2013 Accepted: October 7, 2013

Abstract

This experiment was conducted to determine nitrogen fractions and rumina dry
matter and protein degradability of raw or heated (roasted or extruded) soybean seed.
Samples were incubated for 2, 4, 8, 16, 24 and 48 h in the rumen of 4 cannulated

Kurdish male lambs (503 kg BW). Nitrogen fractions of samples were measured by
chemica methods. Results showed that extruding decreased non-protein nitrogen
(NPN) and acid detergent insoluble nitrogen (ADIN) in soybean seed. In compared with
raw soybean seed, roasting decreased and increased buffer soluble nitrogen and neutral
detergent insoluble nitrogen (NDIN), respectively. Lowest NPN and ADIN were
observed in extruded soybean seed. Soybean seed extruding decreased and increased the
rapidly degradable fraction (a) and the slowly degradable fraction (b) of protein,
respectively. Roasting and extruding significantly decreased the rate of degradation (c).
Effective degradability (ED) of soybean seed dry matter and crude protein significantly
decreased by heat processing. Roasting and extruding had no effect on degradability
potential of soybean seed dry matter and crude protein. The results of this experiment
showed that heat processing significantly altered nitrogen fractions and decreased
ruminal protein degradability of soybean seed. Also, extruding was better than roasting
because it decreased NPN, ADIN, afraction and ED and increased b fraction of soybean
seed protein.

Keywords. Heat processing, Soynean seeds, Rumina degradability, Nitrogen
fractions
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