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Figure 1. Gas production trend in different incubation times (ml)


http://dx.doi.org/10.29252/rap.11.27.46
https://rap.sanru.ac.ir/article-1-1041-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.29252/rap.11.27.46 ]

R

(> asils) e slaasily y3 s Ll 5 5ed Ciliso
Sirl esS BB slachiis S Glie 30Vl Lsay
2 JLb Gl lg S, 5 08 sl 1y o
S 9 S ol 0 b 58 WJg5 g 00,5 ol yuoss
@S ouigm s o S)bine 9 e (Stuan (9)
1y o3l w5 (s o3l st bl 5 A5
B g slanSlee (m ©glis culplis 253505 ()55
@ bgye Slgice polo (imgh 53 o3liuldyge (STos g
Col 35 2 p3Y a8l ialojl 3590 (SThos 3o 5yl Jes
OFsr—is e 9 p—edgilio 18 (65,0l 35V
Loy e b (sl (s350 Dlge ol 5 0055 L6
)5 L ondonjeShale sl 53 pizran (9) a3l e p5¥
ol osls pman clbl Lajles ;505 b duslie )3 jeske
+ s L ododjoSlale) o 5 e 3 Lol sl gl
Ot CBld dg 29 ol )3 pate oS (599,50l +je5ke
(dmioy> 25/43) 1 samlive byl S0 4 s yialS
oialS esl pardl o loclidng S 5l e osliinl
48 1 A nlp 4eSs (slacg S slytangw 9 JIodlo
b il s 5 odd diulS 0058 (e ol Jlidey
2 gl e 95 50 BN 4 Wlg o AU ) (31)
eSS 30 03laiwl 3y Ydlre CE pimen g g &
OhlSen 5 po STl (izren A8l bygije 55530 sl yialily
d”TJ_A& Bl e b uﬂ odlo pan culild ials (12)
2 Jsteels 39t e Rl 51 (3L 1) b b olyen
Ol sty 3,5Le STy 525k 5l (15 odngh
Wl Hled do Cuud byled plod )3 )8 0 sla]
0/40) oo + jLou L oais 005 Shale jlogs jlueas
oS 15 ol el (Kis oole p,S ko 200 15 Jgo e
L oass 035 Shale) (o 5 slos & bgrye Sl o 5ty
pS ke 200 1 Jgo e 0/26) (5299 )50ke + 050 b
U SIS RS P WP -0 PRV (EW-CR
S5 el s e LS slmally ()l sles
Sl (17) 35 (o B gt (el o 0 L6
4S5 Sord slaisen o) magsSle glo—sl jl (iU
g &I SL5 A oo sl 1) Wiy pod ol
Uodgny oyl (i b 395 o Wbigey ] i
el slassl JeuS 508 5T 5 el (0550 b ]
b )3 Ol g2 dmy oo JSU5 bt (Fg)den Lo
Oleid L oS Jluly (S79)0 sladisy (S Ga
Lol pgd pletbbuw (i3)0ml g oo (g
M3 P (2rme 3 oS ol aslaul (Sl glaog S

(47) 3,5

......................... 1399 )l 127 ol [amjly Jbo ool cladgs cslaimgy

= sl s ciliee Lo gy U 4 bgpye gl
o osle oudgilio 8 (55,1 B 2y glaacminl b
oL 2 Joum 3 o2 wls )13 O (sladel 5 pin L
Gl gl gy 4 S ol LS s ] 005 0313
(P<O/05) wiisls 13U 5L5 adg Jauuilty p (5l Jos
5 (o oo 116/4) als Jlos 5 Co ) e o 5L
L 01 803jShale) (oS 5 Jloss & bgrpe jlaie (w5l
9l des 292 () e 91/36) (5299 S0le +esie 050
S s 5 35 A Juelty 1S 4 osio 159,00 L
sl (ABilojl bl) b ) 4eSs mlo b (S1hos Slge
Sl) 205 o658 o Sl 4 Ol pgs S g oo
1555 (CHy 5 COy oas j5ba) W15 g (g dpusl KSY
B Mg JSgba gdoe S (2955w ladobe
Slysgs 5 Slgmgy clinm] &y Clydum g S 1ess dous
Ol Sl 4 g b bl oo 08 Ui Slidengn)S7 o5
iS5 o il o (39) 1o y3 52 4o iy y> anlis
Ll 0394 Slydg: ) o551 B Mg placl isu
g a8 82,8 )15 (38) 5,08 5 (Bolo aily e
obSe kS g ol hsu Gl 4 oxie 5990l
ol 250 b 5l g 0us alis 5 Sits odle Jglowal
s g Suts osle Jolouel s 4255 £33 gl s
i o S8 Mg £ plals gl s ) 8l e
sl Jolomols (s peS 55 (halS & bgaye dus) o0
A 4 s Ll s Sole Lyoa o9l Jas
)1 3y LS w31 ) (cere (A Ol pdengy S
SLaibey I rsSerte (im (5 5 Sogod x5l dos
9)99)§.:Ln 9 )_o?u )l odlawl 9 )L5L3 L; b..\_:)b‘b)'k_g_‘ali
o=l b el S8 g £ 0oVl 3 1) 8 cn 5L
5L ol e caliske (sl g, 3l loits asllas
Wld jles L alie 3 5LS Adgi Jesly p o) (ine
+)L5e Ly o103y SIale) a8 5 gy 5o bl 5o cail
) oo eSS A Sty (299,500 +j00
edplio BB (65,0 0l Lolaisl g 4 () e 91/36)
4165) )38l el yoste +,bu b oasedjShale jlag ,
J2B (5 e 45 gsdg0 ool 4 g b (o
Shss ole ol olard LS 5 4 diuly pudsilio
0 455 alon )| lelgs 8,5 it g e Ly A5l e
helgs 503 9 xglJes slagsdgy 0l Eob cutlsy ol
Ssuilejl 3 pudglio JB (555 (lsee > SHS] 352


http://dx.doi.org/10.29252/rap.11.27.46
https://rap.sanru.ac.ir/article-1-1041-en.html

52 s 5 4 (Bogy wan cubll 5 58 Wg glaasinl B olerd oS5y (Soieden 5 (Supd (gl dos il sla g, il

2 b 5 g slaoinld pr (Sofdlon o (Sused gl Jos il (sl b, b -2 Joie
Table 2. Effect of physical and biological different processing on gas production parameters of barley grain

2755 0655 2 sl wedglie BB (5551 odle wan cull B Mg gy e B g5 Jouiliy Lo

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.29252/rap.11.27.46 ]

(S5 00l p5ea 200 5 Jpmded) (o508 S (o) S (el adikd)  (pSke 2004 4 2l L)

20§ 1765 3T 070975£0/0045 1167421762 o

0/34% 429 28/72° 0/1115+0/0054 113+1/61 L b ososyosle

0/40° 4165 3112 0/1011:£0/0051 107/3+1/62 sk ;::)““‘L“

0/33% 420% 28/12°¢ 0/1040£0/0050 106/9+1/52 ppg Sole

0/36% 4/38% 2030 0/0989:£0/0046 108/1+1/51 e b eadasj sl
R

0/26° 379 25/43° 0/1225:£0/0059 91/36+1/27 e ;*::;i‘%

299°%
0/023 0/143 0/947 - - ke Jhae olizil
0010 0/010 0010 - - ol e S

(P<O/05) 5,05 lo ize M3l (S00Ss b (gjlol Llodljl aliio pué Bg o b sliel gt 4 4

Wi eayd (M sald Hlas U Lajles 500 50 Jo
S Conidg iy sy I A sile eSS
OluS 5 a atuly (adgi 55 e aiad o L |y juess
S 20,8 )l e Al e (St odle o] olends
o> 9 £ 9 Sl g (S odgd 5> Jolomel SUI (ye
Shygs @lio (20) 5)1 2935 e (Siwed g3 ;5
sl YU awl g e 0ding sy Jelels sLJIL
2 Jeloel BT Q2131 b sitn (6268 55 g Sl
Jsdoe Slacliime S Coud (gl g (25 oupd
3 5L5 39 g eSS S pdyman doml p> widl lals
s & bgye S8 g e o i (28) b e ials
aS 34 (Szs ool p)5 il oo 324/80) 394,551
2353 Ginlajl )3 39 (37) S50 5 (ol ol b g
ax il oyme 3 aids 199 3 slaglej e gly o> all
sl gl s loj plaljdl g 28,5 )15 90990l
iz > (49) gatly 13,5 g il yuess ol yials
aS 8§ Ao oM wb atolis Gluogad wyp b
sbagle; i 3 g Cogb) bolyon Mo &l Jloe!
Y 5 s GLaglS (38 Gy el obigS
o )_Mm., CodlB il58l el a8 20,5 o by jo anwlis
Spinan 25 e GRIF Glp e 5 45 aal 4eS 5
1y s299550Le anil Ly 00 gyl Jas ccloails alis s
el )8 b (el Jas cansly s aisV5 o bises
(44) )L Son 5 sl aolllas )5 55 055 Juuilsy Sl
L g s (g9l Jos (18) oliSan g (b5 aalllas ;> .05
E 5 4P LS Ghsn Gl cel LB Sl 9
L33 g Sis odlo 550
503530 ;D g il SS& Jole pils g 4o
ol oline it ol Consay il on 15 e 3114
318L) yoseo t Jbu b sadedjShale oy 4y bgyye SSis
3108) sesgSale s 13 ol i 5 (ko 3 p 5 ko
Joole i (5) S 5 ost 35: (5 Lo 2 5 s
4141-21T5 3950 1> B)lsio LSy o |, S
5, 355 5an A50S BIS s 1 05
122174 4 5 als > o wbgSSl el 24 )3 sasuly
slows a8 fael Couwdan Kiss oslo p)5 sl @ p)S Lo

Pl (6085 gLrazdian] 8 g b Clils

= Sagldos cilie (slaidg, b & dbgye gl
9 (19550 (g Ay (Sid o3l e B
S8 a6l ULM3 Jodn 3 (530055 (slrasciul,y
G ime gl aals Ly I o;L.: 9 St odlo puid
g oo Yl S5 ey Y] 48 sz sl
P g0 ol el oS cul ailsuned oty
ol S odlo puad il ialS aoniyd 9 pB uiiep
losle 5 S_id o3l podn clils )3y iipie .ol
LS (g ado jl e Jolone dlge (ulj81 Jdoey g5 oo
4S 2Bl Slojsin w55 mogsle glsel ail
dige) ) @y Sl 9 0lss 13 39 & davlyas
(23) B9 (e dlgo 3l Yo (uilS 13 5 nabolitng Sl
Syt 2ol L 5299)S0Le 39l Jos 51 (50 >
OS9m ghw g Sl Gl 5 oS 5 Sl
laiton plu g (Siopian ladisy (i s bbb
g el bl Cabgn jnii g (Vg8 08 inid
o 0B Js g g (5505l Sl aontyd
09 (0 Fd > (AR 4 &S 300 0 (g JF Sl
oBaLS g g slaJeSge (olond JLb (slaog S
P 059 Fhe Grinda s il doni) 5 Culsloe
(16) 55 o i 4108

2 e slaadlie jl (S0 (SLogal 09t clale
o=l 90 bl o ad ol 5 SUis ool Bpas (ymesd
P g2 wl ) aeSlh Sligel (o (GiRgk
tymasa 50 L oash 035 Shalé) (S 5 sl o
o Gl pgg)Sola ¥ 50 b andodjShle o (599,500
slag S g (e (n S S Lajles 4y
A0 s Ll oy sladil 4 (slofg Sl eaiSy o
YL 31 (b Vgann )18 0 slason o ol 8l
Mo 58V (ko 511(2) sl 4o 3 yra3S e
S 7S crge deSb ) pyiwd B (650l g e
Sy Shigel donipy 0ad i A5 4 b g5
(1) 355 50 B e

Shle g 5l b ond 03) Skl gla)les 5 PH e
bl Gl gl e yobas sug9,Sule )l L odd 03


http://dx.doi.org/10.29252/rap.11.27.46
https://rap.sanru.ac.ir/article-1-1041-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.29252/rap.11.27.46 ]

X

Olgzme g plb gy 4ol (Jelge 5l
o |y gy gy b «Slygs Lglhb‘)-\:-‘bsé)f

............................ 1399 s 27 ojless [pasjly Jlo (sobs ©lass cloingy

\) Cho ‘H‘ Ol}ﬁ.o O i) yoSo + )l>':.g L o.\,.i}o.\)“&]alc’
g (S odle p,8 alsl 4 p )5 e 183/11) 59 1))
gy 035l g (uligp ake (lyied oadalg (09)Sun
6L el BaiS lozeis 43a5 )0 oddade (9,500

(SWisel (395 «SSE ol (T odlo 5 St o3le ity il (SiSelon 5 (Sopd gl Jos cilize glajbgy sl -3 Jour

5 ab (g e slaassuld 9 pH
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Abstract

This research was conducted in order to investigate the effect of different physical and
biological processing methods on the chemical composition, gas production parameters and in
vitro digestibility of barley grain in a completely randomized design (6 treatment and 3
replicates). Treatment were: un processing barley grain (control), Steam-flaked (for 3-5
minutes), yeast treated (Saccharomyces cerevisiae) and steam-flaked, microwaved (850 W for 3
minutes), yeast treated and then microwaved and yeast treated, steam-flaked and then
microwaved. The chemical composition of the samples was determined using the standard
methods. Gas production test was used to estimate the parameters of gas production of samples.
In vitro digestibility of the samples was determined by the batch culture method. Processing
methods were effective on chemical composition of treatment. Crude protein was increased by
different treatments. The highest amount was observed in yeast treated, steam-flaked and then
microwaved (14 percent). Treatments have no effect on neutral detergent fiber of barley grain.
Processing decreased gas production of barley grain and lowest amount of these trait was
observed In yeast treated, steam-flaked and then microwaved (91.36 ml/200 DM). Treatment
has no effect on dry matter and organic matter digestibility. Microbial mass production and its
efficiency were increased by all treatments except the microwave treatment and the highest
increase was seen in steam-flaked + geast treatment (183.11 mg/og[; DM and 0.42 respectively). In
general, the results showed that different processing methods can significantly affect the
nutritional value of barley grain.

Keywords: Barley Grain, Microwave, Nutritional Value, Processing, Saccharomyces
Cerevisiae
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