V0 - YE o [V E0 €] ylunl 5 ke /YA 0ylewd [ ¥ s/ 11 gl omsntiggo ligions i

https://fooder.areeo.ac.ir :adxo <olw

AERI

FOODER

gy illin £33

39 PL pd 9 U LS ((aig 3 w0 9 (S35 o) g By 31 (ot g DL (i 9
5 Gillizo o 41 Clo dugi isT 3

M alows 36,8 T8 6y Luis Lueo o (goocxo v yo

OlplasS olpl olastinl o flojle oo lasbinl olRamgsy «s5,5liS slo 00,9l,8 5 olie mlio caSlimgsy Lokl #

ol ol cdslin sty oDl ol3T olEKtsls (635,9lies” 0aSiisls ( Slié polio cwdige g pole )| wlid IS assgol zils T

VEY YN i gbpdy ga,b VE VALY sl GG

oS>

£

San b hagi ol (i€ 0255 53 i WSS yd o Tt Ol a (B PELY g L pd iy Cuonl 4 dagi L
T2 ol 5 Jols g2 Clo g 92 68,1 53 B md 9 (9IS c0oiSg (ol 2 (53019 o) 9 o8y 31 o 9 LLT (o 2
2 ol 1 g SIbo) o 9 (Clo () g j9y 53 5 3 )90 GBS 9 2 (Fjlex Oloj U e (6132 3,5
Ol gl (g ol Julod i (w1 g lalejl PS5 o6 yund (T gy (im0 SIS 5 bdiged (513 iged
ol me g5 3,15 392 sl oo 519 (Jjelsn loj 93 9 92 By 13 (g Olime Jolo 95 (ot (§)IdSre g5 o>
Ggldi Jg Cudlai (g 15 gre ©glas Jidilgn o 90 43 pld pud Jlae Lo 89> o D 0 mhaws 43 g e8] B pud Jlado oy
S ore Ciglis a5 3> (LS gy ol gl 2392 15 Sxe o3 0 i 53 0B g (Fjailea o 93 )3 GEITLL (130 o
My o omimed 3g) (¢ puler GBI (6115 92 Sl 9 315 3929 g2 &b g Clo Ly & Camad g2 Slo B o
OR95 9 OB lade o (1=0.494) (5,13 dme 9 Coile (Shunsad 392 (B P (a0 (2 bt 51,13 o o3 51 0.
Bl 133l 5 (BT (g 2 (liee LRI L A (Gre (i b sl

P g 5 09 o 5 dadlel 5 Laslass il
Sl s a3¥3 6l b b sles o] il
Zoal 5 GT Vb 035l 5 (55 ojlae Csgn 5 alis

(Skendi et al., 2010) ceal o555 Vb
e Wl slaails o5 ailg> Jols cdle JuSiis a3
Oley o sk 5 pled LB Ll Lo gz ohsa
a5 &ls gl Ll ol )0 45T (59565 A sl Lasedeo
GogiSly Jl cow cwl al wb, sanS ol
b onl j0 0,8 o0 5B el L3z 5 ol

@305 oy il oS 5l 6 L s aie aails

592 By B IS (Il g gl S 03

doddo
5 e rpe 3 o Hurdeum vulgare ole ob L o>
ol gilwadle jo colawl 5,50 OME oy geund
e jeyel 4 b jeo slearidS 5l o> (Briggs 2002)
Syl i 8T asile Lo bl 31 65k 58 g Sl (2108
5 055 i i e Ll I ilise blis 5 (8,5
Olye lylo 9> (Newman 2006) cewl 0045 diles ygl>
Gdne Slge 5 QU HSLy (aaling cetis p ainlis (gllas
5 Sl Dglate 4y ly s p polie pl &S il (6,500
il @l e e ol ddy SBls 8 s«
ST slaes 3T 51 B Jlade 0y (S g 5 ailg>

http://doi: 10.22092/FOODER.2025.360393.1350

Email:farnazdastmalchi@yahoo.com : Jgiue osiuus o5

© 2023,The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article

distributed under the terms of the Creative Commons Attribution License https://creativecommons.org/licenses/by/4.0/



http://doi/
mailto:farnazdastmalchi@yahoo.com
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/

10 - YE Lo 1V E0 £/ 3lul 5,k VA 8ylos | Y a1l oo omititee oliuios

ool o138l g 00, 5l olge o lo) e ralS )
(S e

0dlsS Olbyw 4 Ml Jlas falSy Cvg 5l 6 S5l Y
0 ) obsS oz slavawl oo g

05 JoredS als Y

L bLs)l o Gudgedl 2ol 5 (55 55615 (lie 05 F
2ok JyS

(S il plaglen )3 Fge o)l als 0
b ol o Boye b8 slag len Vb 9> oz
b e

ey il JWd 5 o el pes Sl P
(S )gegad Colled

- 039 (19,50 Jolig o wgllae Dlyss ¥

Rl o ez &by o pls g (L cosnl 4 axgi L
99 50 5z oy b )0 pB b g G ke Budes
Llagl bLsl s g pSeslul clbs St 5 iailsz oo

S (o R

Lodgy g dge
Slgo

Ol edid; (s 950 2 o8 b ol (gLl dnsl
J.QL....’ 9> 6[.:::43‘.) Wé) U .Og1 63U A.Jy cdle 9 cJle
Y obe, 5 OlesS (br) gen cwg Do slagd,
sailucs Ol 10 5 5l (Swd D yg0 4 SUI 5l oolarul b
2 g daell Job 4y cels VT ailaes ol Soe 0l
o s Gsn 9z sladised Ol b o cele
Biws 4 g i) g ladiges il Al e
5 90y A0 Cusb, b G Lojl S 25 50) gilins)
doll cpl ool Jiie egeed az 0 Ve gleo
i AtS sl el e Job 4y 59, b S9u> (S3ailex
Pl gy aw) (Sieiler Al 5l ey e
ot b lewl 5 Sis g ) jsilie s 5l gr slaaiges

s9bee)s 5l ladiged (Gey i) gz oS (395 aile>

s w3l ohg 4 b 03l 5 B (sla (oling glgil wond
(ISIRI, 20801) suizws diwlis sasS 4558
g 9yl - e oS5 olaie a4 g &b Bl gla Jle o
as J.:J») L)"‘ 4 I PR WP TEE F ‘S:LLC fp)) 5o oolazul
oz 5l pdy Pl pod ooy sl polie (ool
09,5 90 4 o, (Zurbau et al., 2021) el 5451
o g e e BNl 5 e Dl (sl e
5 s G155 oliws jo ) (lde slge &8 > LS 5
039 0l WS o0 1S5z G3s IB Sl ez & JLaTL
@ iy o b e VP Gas pluliiadss
5 1ae losle (Pino ef al., 2021) &los,S slpainy ailsg,
k5'°")) 6Lm)...,3 dﬁsw‘oéﬁﬁy&‘ﬁ&)ﬁ1 65)“5
Gl )0 65 B (U SLy abea 5l pdy Pl
oS fals )3 i w3, ,0 GBSt 0 5T il
FDA) cwl S5 (Bgye - old lags Lo (2al5 5 (195
(2005

25 e sl letolts st 5 Loy 05 5I5L,
‘9> asle ‘SQLC 6[.@4."& ‘5]91..«: 5)‘9.3.) o aS Cwl g_j
ol oo S3b g g poS e logly pasS BV
g xSl o yeste Jol )10 JLole o oy 5L L
O slaails jo (g izl Ll 510,00 8429 5 LS
o Ly Glaasls b (o (slae oz ) S (b5
V=)L Vo) L sleaisn b as el jgil 1 o5 6l5
ol joze (S5l a5 Jl> o wloads Jate w4
L s O Lo slaoaly 5y o)lo 1) W 5l Sslie g3
ol o 5el5ly el oo LSas (\—F)
ol sl 51 s Yl B T (slo sk
Pino et) 5,5 o )Ll 53 o)lee 4 olg5 oo S5l yidu
(al., 2021, Zurbau et al., 2021

V&



o g5 w1y 43 pls b g GBS (90 e 2 (Sl loj g o8y ST e 9 LS (o

(S g ympls (g jlade Ao g ()59 Y
ol e o liad b ills als b (g Sojll Y
(pgee gy~ Pl e e

a ol e 5ylaibial b gllas SslSLy (g ,S05lail -F
uyo)i ‘_ngui:j) 9 > ‘5?)43 —9=> Sdle wls Yo A é)l.o.»i}

ST Juloxi g 4 32

9 4325 sl goz 5l eslaul b baesls folox 5 4y 52
L laosls (o Sibe dugliio 5 ad)b Sy (il 5T o
Ll ' Sols yge31 9 SPSS (olel L1581 o5 51 oolaxul
Ol dglio gl diged G dslio 5 dalyo
0.05) 8,5 50 7 Jitiuns digad t oygasl Sy 4 2Uso
el s &y (g ey B9y A (S 35285 gl (P<
ooy g o

0590 9 QB pls b (oS0l olie ¥ oo
Ol 2 e 5 92 cdbe iy 2 alise pB)) o )

.Mbu’_@

e wnlp onl ol a5 wad olal 5 i s
S5 57

L (Heraeus) .yl 5l ladiges 0,5 iz lp
oolatuwl celw YT Soe 4 wguads 4,0 BO-F+ gloo
Wigai i ol aigai VA o 5 oy (ISIRI, 2705) o
D adgi g2 e gl il g Cle oy Aiged S o>

Gilhae (haghy (nl )o oolitul )50 (olierd Sl 5
atd e sl S50l g 00g Ul azyo bg ) Jgaer
agesT s Bi s

Sash, 5 1zl el 55, 55 Y L 5 slagses]
odle conz p B GISLL 5 b5 b (g Al (S
A (g S ol S
G olpl e olastinl b gillae cosby (5 :505lasl -)
SpSoslal by, —o] (slaes gl 3 g lle YV-0 5 L
(g (b)) Sasb)
2 oyl o syutial b llae cyutigyy gpeSoll Y
Slime 65 o3lail = Slg> g e NA-0Y 5 Ll

B y03] 55 03wl 5,90 ot boownd ColuS 35 .Y Joua

Table 1. Chemical compounds used in tests

S DS sy S i o S
Country Manufacturing company Chemical
Germany Merck Sulfuric acid
Germany Merck Catalyst
Germany Merck Hydrochloric acid
Germany Merck Sodium phosphate
Germany Merck Sodium acetate
Germany Sigma Lichenase
Germany Sigma Beta-glucosidase
Germany Sigma Peroxidase
Germany Sigma Glucose oxidase

Ireland megazyme Enzyme kit

2 Independent-Sample t-test
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Table 2. Comparison of average crude fiber, beta-glucan and protein in different varieties of barley, pre-malted and

malted barley
. Protein Beta-glucan Fiber
Treatment Variety (%) (%) %)
Sahra 15.585+0.38 2.206 + 0.057G 0.061 + 0.01EFG
Yousof 19.075 + 0.354 1.871 £ 0.05¢ 0.081 =+ 0.02ABCD
Barley Reyhan 03 13.169 + 0.45€ 1.852 + 0.056 0.072 + 0.02BCDEF
Nimrooz 13.038 £ 0.5€ 2.549 + (0.07PEF 0.085 + 0.02AB
Reyhan 12.906 + 0.6€ 2.305 £ 0.06"¢ 0.065 + 0.02CDEFG
Goharan 11.2 + 0.65PEF 2.265 + 0.06C 0.081 + 0.01ABCD
Sahra 119 + 0.4CPE 3.061 + 0.078¢ 0.064 + 0.02PEFG
Yousof 15.619 £ 0.658 2.096 + 0.05F¢ 0.078 + 0.0]1ABCDE
Pre malt Reyhan 03 9.756 + 0.56H 1.959 + 0.05¢ 0.086 + 0.024B
Nimrooz 8.969 + 0.5 2.183 +0.077G 0.065 + 0.01CPEFG
Reyhan 9.144 + 0.6" 2.199 + 0.05FG 0.057 £ 0.01FG
Goharan 8.79 + 0.6" 2.091 + 0.057¢ 0.084 + 0.0148BC
Sahra 12.556 + 0.7€P 4.254 +0.08" 0.065 + 0.02PEFG
Yousof 12.25 + 0.8¢P 3.03 + 0.058¢€ 0.064 + 0.02PEFG
Reyhan 03 10.019 + 0.95F6H 3.252 +0.068 0.086 + 0.02AB
malt Nimrooz 10.806 =+ 0.8FFG 2.931+0.078¢ 0.052 +0.016
Reyhan 12.363 + 0.9€P 3.114 + 0.08B¢ 0.073 + (.0]BCDEF
Goharan 9.022 + 0.8" 2.736 + 0.08CDE 0.097 + 0.027

The results are reported as mean + standard deviation.
Non-similar lowercase letters in each column indicate significant
differences (P<0.05).
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Figure 1. Comparison of the average amount of protein in different varieties of barley, pre-malt and malt
(Non-similar lowercase letters indicate significant differences (P<0.05))
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Figure 2. Comparison of the average amount of crude fiber in different varieties of barley, pre-malt and malt
(Non-similar lowercase letters indicate significant differences (P<0.05))
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Figure 3. Comparison of the average amount of beta-glucan in different varieties of barley, pre-malt and malt
(Non-similar lowercase letters indicate significant differences (P<0.05))
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Table 3. Correlation analysis results

Protein Beta- glucan Crude fiber
Crude fiber 1
Beta- glucan 1 -.248
Protein 1 494 -.089
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Abstract

Considering the importance of protein, crude fiber and beta-glucan, as the most important soluble fiber in
the diet, this research aims to investigate the relationship and determine the effect of cultivar and germination
time on the amount of protein, beta-glucan and crude fiber in 6 varieties of barley and barley malt obtained.
To determine the effect of germination time on the desired characteristics, sampling was done on the third
day (pre-malt) and sixth day (malt) after barley soaking, and the samples were tested and analyzed for
moisture content, protein, crude fiber and beta-glucan. The results of statistical analysis showed that there
was a significant difference between the two factors of protein amount in barley cultivars and different times
of germination and their interaction at the level of 5%. There was a significant difference between crude fiber
content of barley cultivars at the level of 5%. The amount of crude fiber at different times of germination did
not differ significantly, but there was a significant difference between the amount of beta-glucan at different
times of germination and cultivars at the level of 1%. The results of this research showed that barley malt
had more beta-glucan than pre-malt and barley grain, in addition barley malt had a significant difference with
other germination times. Malt produced from cultivar of Sahra, had the highest amount of beta-glucan. A
positive and significant correlation (r=0.494) between beta-glucan and protein was observed, meaning that
with the increase of protein, beta-glucan also increased.
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