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Table 2. Effects of feeding liquid protein (corn steep liquor) and compared with conventional protein sources on
nutrients digestibility (g/kg) in fistulated sheep fed with high wheat straw level
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Table 3. Effects of feeding liquid protein (corn steep liguor) and compared with conventional protein sources on
ruminal fermentation pattern in fistulated sheep fed with high wheat straw level

Totalel slales a5l b
P-value SEM CSM SBM CSL
R AN SIVY S\ a/ay 4S5 glo pH
-1-¥ V- wey: WS WYY (e 2 pSikhe)  Sligal 5oy
ooy Yivy so/are AY/o* Vr/sA” (5 5 Jsose ) )l oy slasul ggorme
R VIAY vs/y.? FEVYE AT (5 5 Jgoshua) bl
¥ -IAY WY Va/a0 VE/TY (3 ) Jsocskee) «lisms
AN AT \¥/o- % \Witd (5 3 Jgeslee) ailyisy
AL AN <IAY \Vax AR (5 9 Jsecdee) il Jlg
-foy A VA viayd vios® (53 Jgaislee) ol Jlogs!
A Iy ¥/oN° vion® Yiva® (5 3 Jgashe ) olsasls )3 O (sl g gamme
-I¥0 of-A YIvY Y/AN Y/AA Elggy 4 Oliwl Cons

Ay dbuS g9l 60, CSM bgw AlbuiS (g9l 0y SBM «)d Gluwd mlo (159 auio (591> 0> :CSL —(V Jolis wi;.gh»j] sbayles =)

Sy Sl (VO) g wd)S i L5 o
Al lawgr odd oolaiwl o 5l (655 Juastwl oy ptin
a]a.w Ll 0L8] LBLD'" U).) uL.w_'> ‘j JLu.)cb 9 L:}».s
Ly AbeiS 45 liihoosS daSid 5> ok Ay il
G g (P = ’/‘Y) Cawl 0dgy > uJ);"YlJ ..\310)905 J)Aa.o
Bl Jo o > ol 01 3 oy lossal JS Sl
chw Lgw dlbuS 4l o5 cwl o LS job bl
0dg 13 Ly laswl S coles jo g Sl 5L
odimd b Hld Oy sl gYL maw opl &S cul
bl QBaSlis 4ds > 5YL S el
@35 4 bope jud pan Sl oyt (Y Joio) col

Wbl o P< /0D > Coglis oind (Ll g3y jo ) il jue (39> :abc

e jl ool a8 alylis ol iole] mls oplplo

0395 g GBI caw (00 Clud) plo S
P& cwl g cwl 084Sl Sligel
o b clie (35l iluglejen con 1503 clagilesl
lodesl gaw cp YL 298 485 Ja5 )3 (GSep we
daw b (P o= o/eY) whad als Lgw dbuS
Sy St & led 0 0dd Mg 18 o el
Cuol 03 SYL wibbasy dlbuS 55 Cunl 0dged B yas
P Sl @ ey b o(abay dbus 5 o olus
St 5 5 55 Mg ol Jele (IS e


http://dx.doi.org/10.29252/rap.11.27.57
http://rap.sanru.ac.ir/article-1-1042-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-10 ]

[ DOI: 10.29252/rap.11.27.57 ]

4

ol 53 lols (39 (YY) 23bioe o (59 QEAES loets
Wil S Mg g sl g 03 e S35 inlej]
e oy @l a8 Il el s Bkl el
Cosl @85 5 Sbcos sl Gilegl > wib e
9 o)yl LY oJ...uJ..Jy 0‘59.;\1] oYL LY EPod
dbus & las ) (A) Cl (9)See cllad jadls
oYl Cul 038 o Bpas (WSgpn gte Glyied Lgw
o35 355 y3gtNT s /K03 Gyl 1 Lol el 0395 Lo
Slosds i aibbasy dbuS 5 @) Clud & gHlos
4 Gy 3 Joeishes Fle g FINY) cunl il Solas
cJlad amadw &S (d.)‘.):\.«.g dbs 9 CJ)..) WS LS‘)’.
5 ool sl 0392 )las 93 (nl 3 plp e (09500
5 09Vl ggeome 3l 5l (295 gtV 5> ol sl
5 15,5 )5 b cod o ol ok )5 Kol
Cuol 0390 YL Wilod)S" B yume Lgw dbxS &S (gyles o
S lodges o3l ety slo)lS ) Sy P = +/-Y)
Ly bl (e Slitde 5l ausyd Ae dgas W5 o g Y]
Sliie ggeme p Nl o ol Olyus o ams LS5
Syl Sl Slpss g Mibazsly ool W6 el e

(V) cuily aaled (65508 450

WA o /YY o)l /il Jlo o cldgs sloimgy

oS Sl W5 o o) ol 1 & sl 039s Lo Allos
(¥0) ol 4l (258 55 ol i 45 oy
byl b cou i )basls ) o laspl ggeoe
b xS & (gilog o g Cusl aBS 5 il
Oz (P = +/4)) Gl odgy do o YL Wled S B pune
o Glud p badls s op ol ggee
VIV ply 55 VIVO) Cusl 039 dilday dbus™ 51 5YL
b (el Ao 5 0 s sy ity Jpashe
sldwl jhasls arye sl ul\ol o Sl @ g
ol ssbinl Cusl (Sas (FAXF) bl o oty g el
St 0 (el (o> (g ghaw &5 28 (65 o
Cawl 039y yidiy 4SS wbagy dbuS & Caws @)
Ee Olyisds bgw bus o5 Cusl o pasudie 35 Fke
3ol pl g & aBle w8 b (S
it b Bl JhE G sl (YU pew Wy
Py oo i,
Fw g Gy Olitde sbasdulp 4 byye mbs
ORRgR @l sl oad LI Y Joda )3 (29)5ue (B0
byl om0 L;-L-Jy uu..ul)f C]@» FLENN uL.M; ).\o'l>
LU P = V) cal atsll )b gxe @olds  dle]
2 oSS Mg fse Jele (nylere &5 cuil >

o Fiw g Sapsl Sl 5 595Y] pgerme p Joliie (g alis b dwlie 5 (050 Clud) mle (uign 45 b -F Jous

olS sV o b o jun b o a0 b oY gtnsd ol ibweS 13 9,500
Table 4. Effects of feeding liquid protein (corn steep liquor) and compared with conventional protein sources on total
purine derivatives and microbial protein synthesis in fistulated sheep fed with high wheat straw level
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Table 5. Effects of feeding liquid protein (corn steep liquor) and compared with conventional protein sources on
blood hematology and metabolites and liver enzymes in fistulated sheep fed with high wheat straw level
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Abstract

The effect of liquid protein feed (corn steep liquor; CSL contain 42% CP, DM basis) and its
comparison with conventional protein sources (i.e. soybean meal; SBM and cottonseed meal,
CSM) were evaluated in fistulated sheep fed with high wheat straw level included in diet (400
o/kg, DM basis). The study was carried out on three ruminal fistulated sheep in 3 x 3 Latin
square design with 21-d periods (the first 14-d for adaptation period and the last 7-d for sample
collection). The treatments were; (1) CSL; (2) SBM and (3) CSM included in basal diet.
Microbial protein synthesis, ruminal fermentation, nutrients digestibility, hematology and blood
metabolites were evaluated in the current study. Results show that intake was not differed
among treatments (P > 0.05). However, NDF digestibility was increased in SBM fed sheep (P =
0.02). Total short chain fatty acid production was 73.68, 82.55, and 65.93 mmol for CSL, SBM
and CSM, respectively (P = 0.03). Purine derivate as well as microbial protein synthesis were
increased in sheep fed SBM (P = 0.02). The hematology of sheep was similar among treatments.
Among blood metabolites only blood urea nitrogen was tended to be lower in SBM diet. In
conclusion, results show that CSL as liquid protein feed could include in sheep fed high wheat
straw diet with no negative effect and further works need to improve its nitrogen efficiency in
animal nutrition.
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