~N

AR ARV uLuuA) Atd O)L«f: /Wma JLu L;ab ulAJy L;Le(:&”:

s gpspsiessn & b odwd (69l Jes GUBL SLLL (gladas (433, oy
SR SlrdnS SEST 9 (09 SRR, 03l b (o bows SLuS

Tig b gd o TS Ol g8 51558 ¢ qalle o

9995 45 oSty ¢ ambs wilio g (659liS 2l ¢ el pole 09,5 Jbaliul g 0l Lwlid, S 4 el il —Y 5 )
(farzadghanbari@yaho0.com: Jggue ot i) ¢ wogls 1S olKuiils ¢ abo wolio 9 (65y9lisS 0a8Ltld ¢ ol pole 09,5 ,Lalil -
ANIVINY 2 i pdy o, ANBIY il Fu )l
YA U s

oS>

S gy 5l o3l b olosd SLeS 5 (A b o (5 9lJes SUBL (gLl (glasdss ()] o)y yolidods (rig3y (2]
Sl L o (gy9ldas g (W) oaid (5sldos SUBL (L Jolud Byl wowd plondl (Sl glodun WSS 9 (5392
BY) 03908 STy (Suls 03l 0,5 9kS p2 (ghil & 05 15+) S ST (SWls 03l 0,59k 2 1l S Y/0)
(stlrowd oS 5 gy (SUES 03lo 0,55kS 2 (s1j1a 0,5 B+) prw Sy e g (S B3le 0 )SokS 2 (gl i koo
SR BdnS ST 1 odliiwl b (SleneSll (a5 Glalojl e e 3 Il glagsig, f odliwl i aiges
UBL (Gl (load oS 5 2 (Gp9ldas i (ot iy Sl (305 51 o3l b diged (S5 y95 i Cdilh s plonil
Ot Pl eSS jlogs (p=e e v e V) W Jlesle (a9 S lpdl el Bylod plw (0l j2ds 39 Hge
SWylod 3 Mo 3558 (p=efv e o)) Cly LalS B la dad ,5 ol cosig e (Cudld 0,ld 3,90 Gliuo 3 1, i
STy 5 oS ST 61 loud 33 (Sohmns] B3ipn5 33 Jolomal AL Mo i 2o ogbes dgueSpied § S ST
P P Erdaed Gl Col bled plo ol 5 s aaST j2a (p=0 /o + 1Y) 290 Byl ol 51 iy (35,00
215 85U by 5apme deaSTy jlod (p<efee ) wad UL gLl > Colw 3 20 A g O Y o Sl
Fosle g (p=efeer)) Siis o3lo pid Colill jlaio i Sy sl Cuild ge Spdiaiad Hlade lal3él
B (29,50 M3 835l (I3l Casly (59 0 STy g maelS deuST GBjlewd mieed 315 il 1, (p=e /e e V)
Ot A 059,42 STy 9 i Sy e (S lesd o B> LS gy cnl I Jols S (IS jebas (p=e /e ) F)
ARSI WL Gy (glasdis (5,] d9nke 3 1y 5

UBL (LU ¢ glamoSid (5 00y 4355 ouad CalslB o olhowd LS )5 ¢(5 yglJos 155 sl

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rap.10.26.19 ]

Lld g 038 pygie | S pleisle (58 5l doddo
ASS e ) Pobo b 06 G il S 38 plesd auje g ol (STt mlie 35S 4 dagi L oyl

4 aeSd GBS gdes anlp )l
wxd g edei ol ) Bl (bl )yeg S
Ao il ) Jeame (Shod b g b
Sogldes > odlatal 3)90 (U dlge (p 5 geme
pll )li0 0 bl o 09l 5 Sligel (it JuusS'syiun
Loyl 5l oslisl o) 5 0391 562,008 (abiassd 5pglJes
rae dlge ool dizjp Cul Sedpoa (ygsie g o3l Liws
sl (5950 o] 5l edlizal (gl 28 bl Jg it
il a5 5l oolitl b 455 plog] cldllao (V)
Rl ) Lt T pe8 o ey gole anil g 'Sl 5
=hi bl ) Poloom g (S Bl g Pl (Siajsh
(A) Caw 0dg
b pgldos o5 w8 sanlio (V) hlSen 5 (ol
T oole ialS S il o 5gpken el
2 o bl ol S ials g pls (g ol
loaminlp 25 el miwtnS ke (bl K
frenelS” 3T (7) 05 Ligw sbl )05 5 oS
dse gygldes slp )ls &5 (3bj (sblje Jdaey Sal)
bodnlie > oS5 ol Cwlord by (3)shogS

I dels ble 1 edlitul 4 (glohg vy w0p UL
b oli)) S ol liser sl Slgame culsy
bdas a5 luS 5 cpl Cowl odds pb s o i
ot e lsieds citd 43l 5 bl GUE oSy Lol
loslizal LB A58 g oy 93 (551 5 lydangs,S
Jslo bty el bl 5 eslimed S Ll (V)
LSy sl 291000 (ugn o5 e g odomn (Soolsm
b eehi bl Jobo ojlss 5l (ore 50 (Il s
69-% L;Lea.\}% dg39 ‘uL.S); Og.] P e 0 ‘_J\S\w
L)l csldss (351 eobu 5 (S (e (oo 5 (o3
23 ) Poko (Bl ©jgodr (S a3 T,

(YY) 3,30 45 Bginne (29,540 235

Ol b sPsSd (Shgs dlge ol 435 55)

spte el 5 s Seid Srsldee Gl
lgamo (gl des 3 lasd slagby, (0) dnise
5512uST Jolgs Aol atod aw & (g5 oo 1) (25 (08
A5l L (plend Jolos o 51058 mand badel
B S5 6ygpels sloanly Job 2y90 yide 630
e et Sl e ol (Jsho o)lgd J3ay oLl Sl

1- X-Ray diffraction

2- Fourier transform infrared spectroscopy (FT-IR)
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1- Faba bean (ViciaFaba)

2- Fibertic, Tecator, 1010, Denmark 3- Batch
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1- Least Significant Difference (LSD)
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Table 2. Effect of calcium oxide, hydrogen peroxide, sodium hydroxide and water on dry matter degradability trend of
vicia faba residues at different times of incubation (percent)
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Table 3. Effect of calcium oxide, hydrogen peroxide, sodium hydroxide and water on degradability parameters and
dry matter effective degradability of vicia faba residues

(42) 3o s ple 0 g = 5 i o
(celoproyd) joe g5 (Q&L‘;Cj}w 'D) Srha s (2o) & . (f::) " )l
A 2 Y ) p) (M)J) )°) L )0) R
) vv/osh vsls-b Fo/oA VAIYA YAV s
vvi-d yvir-d v¥/srd Yo/-¥ /o0 Y/0) POPNT WK 1
YAIVYa Fy/fra Yo/ssa o+ /¥y YY/AY YY/SY Oforieainsly
YSIASC YAIYSC Ty/Are FY/AD Y /AN YY/¥ o
vv/-5h v/ b YA <D ¥¥/- . VAV YY/VA FURWET SYRWY
-Iyya Ni%as AYS% £IYVY o/ Y OI¥AS UAE Sl slee oLzl
<efenny <efened <efenny I¥-0- NS st I¥AS- &l ine Calizs]

(P T+0) 35,3 s sime B F308, b gyl Ll jl e i g bolisl oygis o

ol o g oo d9e b Bls  slewd SluS 5 dloweds
a9yl g ool (slnog S pliowd Sy o8 ol
w2l (g yod Wog)S ) S oo i Psboson i)
Sl b cplply e (i) Pole g Jolcen @
Alie 85 39500 HIl (olend ygldes (b by
S Jd owemes (W) b GBI e Bl Hg)an
boad (5pglos o8 > Joho pan bl ) (5 pKade
Sl miw dSgde DS Oipe (alesd s
o)lged libang: S g (WS (o sladign (A ALaSS
st Gl 1y gl 5l eolatwl clbls 5 oud Jokw
CablB il el yol cpl bl oy 008 i
Se 3 pigh ool @l L gaen (YY) 298 puan
Oiare wSly g e dSgpin slajles adlle
ol g s oole (I g pan B iulEl el
55 G (18) Sognsila (15) 525 el 3955 (5Ll
ol uﬂ odlo pid Cubl ot .,\:,4..55)..\,,&’ 51 oalawl a8
Voo pSokS 2 p)S X5 5l (Bppgn ulyd )3 1y lagle
5 (F) e =Jl adla p3 by (233 p)Seks 55 55
5 Suid oole puan bl oli8l (FY) o,Ken 5 b
O3S ot nSgynn l odliel ass > JT el
(V) e 5 oSy adlas 5 Lol cusors
SS90 (938l J 50 osle mam cll )3 (o0

S oS0 sl 5
0939rs PH ian bl obesd 5)gldes 15U
¥ odotr o Bl (bl (gpess sladrduld 5 (Slissl
o (e ¢Sl lmlia yoliol o sl 0 00l 5L
2w AenS gy0m b (69l Jos il 339 I dxe B3
oo g (P=e/e v+ )) Siis odlo puan ol (ili8l el
2oy OF[++ i ) Wb aals 4 cows (p=+/+-Y4) I
Voo ly 50 dopd OV/er g opd Vel g
Iy i oole puan ol 550 aaSTy Jlog (duopd
P PRPOEY- SO 0 SVEP-SW | gl Y R WESR ) 2 R I NS AT
b Sl O Hles o Slas cpl (Ao FY/++) cusls JI
o pd Lol (o )d ¥V v g ¥A/v e s pay) ails aals
Ceia) 83,5 Iy Gl Wl 4 Cuns @l aS]

2oy Yo e g ¥oles
Pr5 w2se saliond OLS 5 b AU dlse (5l Jas
Sxdie s el Siogls 0I5 e ol
s ) 395 (slassly JeuSgyn Jolos (e oz
Pl (Kapglk b 5 03> J18 JuiSly (oyme )3 1) ok
O Jie (olga (Sildgy S yal pl dimd oo RS,
) b o> 55U 5 a5l 815 Hka 11y ke 5
SHjL S omen (VF) 3o Gl jdgae ol
Slidle boliung S wan 5 JB8 clawl


http://dx.doi.org/10.29252/rap.10.26.19
https://rap.sanru.ac.ir/article-1-1035-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rap.10.26.19 ]

Yo

ARV uLuuA) Atd O)L«f: /Wma JLu L;ab ulAJy L;Le(:&”:

oiliel o8 PH a3 g odd i lo)S LSS
e sbawl cble | bl e sle pH b o
ClaeSs poss e ds a3l g 8L (Sligel
sl i ol 5 ol (28 Slgams il 33l
4aSs PH ials el ool &8 bl (aldl 50 )8 o
255 e Gl adli 4SS PH a0 205 e
(¥5) ol aneslss

P2 oo gladie (S Sligel oy cbl
Sbjles ) 4eSs (Slogel (g clals (inghy
YIEY o YW ) i duwSgpdad 5 pueadlS ]
2 pSuke Y1) wals & cond (Rl p pSibe
o @l b e (Pl o¥) cdly il ()
51 ealau! ,45 23,5 5,5 (F) o)lSed 9 lillol cslllas
h Slogel (59 sl matw 2aSgyket g eanslS 315
2 s bgw oS 5o

YIEY aels Bl bl S ol lads
penlS 2o ol jlens el Cowday i) dee g pyS Lo
VIAY) Oigrhen STy g (ke 2 pS ke YY)
555 o ol e Gl eol (ke pS ke
(P =+1-\¥)

2 WL cblh SSE Jele ol iagh
Lol candts gl ey S e FAV-YVY codgdme
SloSygi 5 1y SS Jole e (1)) oS 5 Jook
OIS s ey p)S e YIVO-F/FY 0dga50yd B)lxio
Ol «d)laiie edgae | SS& Jole g0 SUL 65,8
Sl (Shygs diges o lasidss us Jole 355 0imd
o Glads as Jolge jeas gl SSE Jole il
S eln g e b 0 Gl (See dlge oyl &S ol
ok S 0lo (i WL 5D g 0l diund (STyed diged
bl ansly g8 55 g auld ) aS oyl e wigs
slo clls Sl g5l o conl (Sae belge cl 45l
o @ly 53 cpl LSl oS Loy n pegada CLS Y
Canddy b CubilB (gl5l )0 g9 00l (gdao dlgo (S5 5.8,
ol 8,55 S g San (g M5 5 S5 g5 ]
(v0)

o 33 GgaligSl el VY5l Gy (o JB 0330
oy el Cusddy s odlo p)5 i) Lie YFV/AA salis
bles plo (i3 oo p)5 p i de YAS/-4) O
(Pl v e o V) B0 cato oyl Hlade ialS Caw
uu)l)f ULO.O.’XQ J.M)Lu,c u.:l..\.c I ul ‘JJLNAA) uuﬁ
5« Shmwly i odngd ) Jobrel GBLI a8 Wles S
(FV) 33 g2y (e (Sod g5 S o> 5 £
Al gl g (5 oaad ) Jolxol BUIL (SThed milio
S SRl L s 63068 8 Mg Jeily
SBOame S Cons (glpl 5 (5 0dusd > Jsloeal

OIS (FY) OhlSen 5 (b (pizmen Al ol mat
UL 55 ot deuSgpded b Lgus oS (g9l Jos 45" 128
a8 60,8 lo udioee oy Lol Fse OT i CilB
35 eslazwl el 9 oM L.J9l"’ c)|5g.) d&al)@y; )
),ol Oi‘ .A.Ifuo o o.\;_tfw.‘a'.h Lg‘.md)';ﬂg d‘ﬁ ‘) Lmol
38 ol (VF) o)ber g o mad cuilB i3l cels
i Sl (3g)an dpmSTy b puiS o gl Jos &S
ol e Kamgh ol b Gl ) o) Sis eole
oS (opdsds s jlade 5 &5 Lilidl 5l 5L 1) pan culld
Sl 05 ol 4SS Glausil)lg e bawgs paS
9 O Om Gl ladigy BISS csl gy
S & o iy dgbie Jgeo ol 5l obusen
gty g oddly w5l BUI Clgizee g 0ad Joas Soo8
aS 60, o)ls (YA) e 5 sl ol o o Bleo
b G59rhen STy e B0 Pl Sl le 5 s e
2L 4@])’)) Sb s ol (Rujsh seyn ials @
cuolie Lulyd (FY) Cosl prn o (g 0o cugb,
Calodids bl gwyday jein Sal b gyl Joe sy
@blze 2929 b spgldas (slp mndS 40uS1 5 o0lin
oo 35 Jlglyd slacodgizme b Jas j3 )by &7 gl 8
Q Comd GPms olend oo S 28T Ll
sl oS Johw 0)]923 2 0] 18U 9 0392 s A8 g0
b oawlie ;0 5 03 oS Ol 0 pudS ST Clgloee
Pl ol b opsldes el s ot ASgy0m
i GBSl (Glmgl ol po .(Y‘~)’c~»|
prelS ST Jlos o WL sbls > Sid odlo g JI ool
Wb oaalie (iolejl buls 3 4ol slae .5 odalin
Jdba &8 Bl (BL LG (59 p eredS AT Jgloe
A (63:503ll 0yg0 sladomiwl B Kod g an By
S 9pden g el 2081 S (VF) (e g (Bg)5>
2893y gy bigw o8 (B9 e Sl 1) pendS
aSepl wpfyde oad Jlos! slajles oS 1 odnlin gls
bl oyl Lol sy il 1y Lgw ol Joho o)l
IRV KU B P SVIPUEY N
1Bl (5Ll oS Losea PH (2l o et oles
) 4 laoe PH ajles S)ledy (p<e/+++)) Lads
whows slaylas ol &S 35 ssalie () HLillsl

Iy cutS Lo PH (ot 2uSgydid g padS ST
695 2 o Ol oS 28T 5 ealial yloj ks ol 58
Jlie 3 ,8L wilen LB Conle oy 9 035 g L
Ko 5 zly WS o Cuoglio S e ol PH
b omdS sl S by s e (FY)
franelS S gy 4 Ly 0948 00 S 5 Ol b (9l Jos
b ygldes &8 55 plo (F) Cavguryy D9dse bos
ol§ o)‘%) LSLQ'U’){ 1) PRV WS)J u.CL) PERW J«J9)J¢£


http://dx.doi.org/10.29252/rap.10.26.19
https://rap.sanru.ac.ir/article-1-1035-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-16 ]

[ DOI: 10.29252/rap.10.26.19 ]

\td

o (5y5l Jos WL (gLl (claydss (b)) o)

slayles () lSen g Slalo (fagh 53 295 5l e
03 Mo sl Siogpg)dd o ()je)ap Sy ol
23l a3l 1y T o35l g odd g gySe

@950 0395 Mg 9 g G e (Kieen
b olpon (sadgs 58 005l LialS a5 (V) Cuwl onds ot liie
rl Gimg%s )3 (ol o3l 5 01 Mg 29 ,Se 0355 i3l
95w g g 30038 ol LS (pen g0
B o obsS G Glasel 1)y oS (lapulS))
Wy 9 0aSon 2 @ 2 ) 9K 55San g
WP 2955 (1S9n 033k 9 (eSan ae Olped od
S deloe ols (ol cusdl HBASlesuis G s jn 0l
Mis S Gbchamg S Shgie g b (g dlox
() a3 b cod ) (9)See (nSg

boogldes cpimgy cnl 5 Job gl olol
doe el (9 e ATy g made MuSgpe b las
Sl (Bogn war bl g opd 4je0 aul
Gk bjlas ool U a5 d9d 00 Sty a3 UBL
255 B Gy 590 3 53 )Ses slatole]]

WP g ;03 (S plipdn wxd sl el Jole
238 L ilgie alesd dlge b (RRE 5 B
9 Foho eSS om el Sladgn (Joke ol
pagie |y SUI Lo (S5 psboey 5 42aSis 1) gl con
FEre Pl Ml dmd )3 9008 Solel bohung S
ljlosi b ol J2a cimghs cnl ) (YY) 29)000 (i
OsoligSl Gl VY5l oy (o SB e (talS easly

s U8 bl 5
AMASI)) L;lm)l‘w ..\.n] [WIWALY) Sis oo [p)f » P)fu‘l‘i“"
g (S ol p)S p p Sl VIONY) (jgyke
(Sas oolo £, 30 p)S eo INYY) o S gy
15 agsSen 0395 (p=+/+524) wsls Lilsal 1, o) e
ol anls b 3] Ol g ols 181 (glalass )3 o5
(;i.\b olo {:)f » P;ULA PV 9 R W)SAJ)
celw YF LL ).3’ ol Agi 05,500 0355 (god5L lade
ST sl oy ol Cawddy /¥ salis Jlogs )0 y5umlisSS
o GRS el (+180) gyt a3 (+18°) oS
ols b oyl plo G| (p=+/+18) K0 o

(Sbisel 305t o J o3l 5 Sis o3le pan Culld 5 Ol g e 1S 908 ¢5esm Sy caundS 1nST cla sl 13T - Jous

Usl oLl s (slaaominl b g pH

Table 4. Effect of calcium oxide, hydrogen peroxide, sodium hydroxide and water treatments on dry matter and
organic matter digestibility, ammoniacal nitrogen, pH and estimated parameters of vicia faba residues
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Abstract

This research was conducted to evaluate the nutritional value of vicia faba residues processed
with some chemical compounds using in vitro and nylon bag techniques. Treatments included
unprocessed vicia faba residues (control) and processed with water (2.5 littkg DM), calcium
oxide (160 g/kg DM), hydrogen peroxide (57 ml/kg DM) and sodium hydroxide (50 g/kg DM).
The chemical compositions of the samples were identified using the standard methods. Ruminal
degradability trial was performed using the nylon bag technique. In vitro digestibility of
samples was determined by the batch culture method. Processing was effective on the chemical
composition of vicia faba residues. Except for water, the other treatments increased Ash and
decreased organic matter (p=0.0001). Calcium oxide had the highest effect on the mentioned
traits. Crude protein amount was decreased in all treatments (p=0.0001). The lowest amount
was observed in calcium oxide and sodium hydroxide treatments. The amount of acid detergent
fiber in calcium oxide and hydrogen peroxide treatments was higher than other treatments
(p=0.0017). Except for calcium oxide and water, the other treatments increased effective rumen
degradability of vicia faba residues at rumen outflow rates of 2, 5 and 8 percent/hour
(p<0.0001). The hydrogen peroxide had the greatest effect on increase of effective rumen
degradability. Sodium hydroxide treatment increased dry matter (p=0.0001) and organic matter
(p=0.0029) digestibility. Also, calcium oxide and hydrogen peroxide increased the efficiency of
microbial yield (p=0.0016). Totally, the results of this research showed that the sodium
hydroxide and hydrogen peroxide treatments had the greatest effect on improving the nutritional
value of vicia faba residues.

Keywords: Processing, Chemical Compounds, Digestibility, Ruminal Degradability, Vicia
Faba Residues
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