oll @1ié @l g 4385 pale alxe
M-0A Olxao YA Uw) ¥ °)L°.& I JLW

e T - 3 . . . & (. afe
posS 0,1 (S93dg) oled (B p 9 O -Lo U
¥ v VoL L
wobe Glosku ¢ (6358 mmdeste o Sl 4855
e b ol8iils ¢ 13e mlio 5 pale o)l wlis IS aisgl yzils -
Azizit_ m@modares.ac.ir : g S oy (o ydo Con 3 olKiils (65,5l 0uSiils ¢ 51iE mlio 5 pole 09,5 HLuiils : Jgune odiuy g -V
e Cem s oKl “5))3Lms ousiils s‘s)‘\.\c éllﬂp 9 fsl.c os)f )L..M..\lo -Y

Ve IB10 5y s VIVIY el o )6

WS>

e
gl ot ;2o gy po laE,S 8 e )90 wtadgel B Slalid lpie d aslSspame o slals o 0 3B g Al
b gy 525 a5 851 (Saseles; Loles p o] b sl g, 4 SIS

02550 (e 31 S g ol s 4 oo 50 ]l w5l o Geges 92 )T 1 (ol by 4 S SIS L ey y g Sge
Sla T35 5 0t Bl (D) 5 cyal g le g 0lims o 0,1 4y dmys ) 5 /0yt grbas ds yo sl> oo b (5 S0l
deylie 5 SPSS 380 a5 5l solital b ol SelS b B s laesls alows 5 435 2,5 )53 o) 0y50 ol jeas i35l
A el LSD (g0 51 ooliiwl b aesls (. Sileo

OS5l cale (al8l b cals (S (5lS-1o cdale 5 o)1 cuiS 4 S5l b oad (é slaped (3955, )18, Haddly
Ol Jlade (al3I L as ol ()Las 5 SIS guinnST 51 ol mbs 2l Sl Ol Qde pgaday 15506 slo Sh a5
P/ 0) ol oalie BGIS-LL T ) mhaw g bslde o)) 0 o Sy oy 005 T Rl 2eiS SelilB g (iS4 Caaglie

4 Coglio (S Cebl s (5 (o) ed Cunglie (o res ST il (SIS (05 Bl Lo jlas den )0 35 0 AR
St S, SlasS g 1010 mhaw 4 S foo 1) a3 a5 ) e S8l Gliee 5 BN (s ) e g 22
4 ;e 5 (8)) gl slge (59, 48,5 plowil (Su3elss) 5 ol alisis laiales] 5l ol mls ggeme (385 i 0 Lo S sl

OW VARV RAPETUR RTINSO | RN WP I NI FUR S INSUOWIPN SN ESURIN IPVIRNCONC SCHY/A RIS gPE S SRWNSIIN L,

S Sl SRy mes (IS5l 9> SgalS I 31

3> oo 3B 3 (1) 5] yeS) Sl 65 3 g0 el o
() 95l e SN e oS g s olys 5 il
O 9 e 55 192 (SIS 9 (Swsny e 05 50 Slge
S92y g n Lo Sy (nl Sgee comms 5 W,N5 o 55T
gy ez GRli8l s 01 g¥ 5,8 50 Slge
5 o 5 b sl lie o eaglie g o oSt
B9 A |, o Glo ba sy 00 0y b o J&S
B 5 Wgdigo b Fhe 5 Zasky (il o il e
21 2l 2led 03,512 2 9 e LS S

it IS 9IS e slaadslS'sj0m
S slagls oL Lol ol (oges jLs o
0951 sl skl 5 o ymsgail Jshos o)lses slav Lo Ly
FSis (Ko S sla b b JsShe (nl s S

Aoddo ©

Sy il (bl e sy plio SYga o
ol 22U A S e Sl O 4 I parde )0
iz g ol Czy i e Blae 5l S0 Sl
52938 Slge 3l laalslSs e o ls Jlgl 8 Coenl (oLl
Sl 5 ol il e 53U a1 (Gl 48 axin
SO LS (plys 4S5 aites olaSyp 5 oy Blad
(S ol ((SauSady caols il sy gelaie
(SIS L I ((SaiS i S g (S S g 5l
9 b S S g g slaysh Sis 5l 65 ol
Lagb; 5,5

it mlio o olgso ol Bras 3l sl Jls o
by G pae e a5 ol 4y ol 4Bl (5 eSS0



www.SID.ir

WS g ) 0365 [ 515 Ly 5T

oy

A ool Merck S i 60dgi ot dpnS g 000
)‘ uuﬁ—l_u Cl).?.._w‘ LS‘)" oolazwl Sy90 kj.))w ..\.H..:‘
w3l 50,5 Jldyt jekiie 4 ab gl 5 Merck =Sy
5151 SIS gy 5 52 3,1 13 550 SISy
30 OB l-Lo (g S oslul gl ol eolainl ax 0 A8 I
O] I I P W 3 =S [ N VRV S |
Al oolaiwl ad ol MEGAZYME 5 i cole paase

X1
P 4y

Sleola vl U o diges Cugb, Jlade teaghby (g S0l
Q) s aseine FF-17 o,les 4 AACC Cgan g,
099y 5 eolaiwl Ly S Jlaie S B (6 g0 3100
Q) 4l pnd cA-2 o,leds 4 AACC Lguno
Dby 3l ealiil b o)l (g p o 1y (g 031041
3l eolaiwl L g 95w Tecator &S i aliwgdy ouls &l
—ojlasl oS b les cole VoY Jow Keltee oKiws
Oy laie (g Sojlail 4 o8 iy pl ol (6,5
Sl ol Cewd dy bl g Conl Glojen job 4y asgai ¥
(D) s 380
Py 3l ookl L Laasgas (yz 122 $ S0l
(D) 0 & ySo3ail YooY o lass 4 AACC s uslics
9010 (wgmw 52 351 )0 IS Ly yladio (g 55 0l
LS5y oo s Soglall (sl oy 2l il e
o les 4y AACC o lailusl og, 5l jlo ugmw g2 5,1 o
A oolaiwl Megazyme &S b ou 5l 4y 9 YY-YY
B-glucan (% w/w) = AA x F/w x 27
sall 528l 5 T aSly i lade Sglis AAA
Sl e 9,5 4 i Jlade hous el
(5 o) Giales] 290 aigad Sz ()55 W

Vo (595 59,50
B s

Sl o wgam g2 3,51 51 (LS olS- Ly ! el
S IETIPULtL RN PRSP RCH BN L SCHPS RS
5 9 o 1 IS (555 el el ok sl LIS IS
035 Jlsdyed sl s oo i 1) T (Se38055, elo>
sl ZA+ Ul b o, Reflux) (S, Jas ou il ol
L Soe ol 5l e (el ¥ oo 40 AB°C (glos) s
Joe ABM M5 o) N cow Slo 5 oolax

Clrasgn lawg a5 ais jeil 065 9lS slaasly 5l oud
SO aSg S v g Jate ;0080 4 (V5F) g
(1) $gd oo lazr 008y
L gl sl il oS- Lo gl il oo o
P9y Lol 5l (S a5 0l sgzg gouaie o by, (IS
35 Jkind iy o el ol o ] 5
g o glFnl pgs Al e 5 4ils )3 39290 Slae 3
5355 T e sl b T sl o
5 Seidgyone sle mosil alwg 4 wnlis 5 (i
5 b8 S S 5l ool b bl g5l gy cplonil s
AV G5 Y o alols oole il 5] (golozsl 10,5 S
Gl s g sl 18 gy ol ogle Sel5-Ls ws o
(F) o)lo 05 )5 ols olae OYgams
OB -t plwowd (58 ples
0,192 3l 5y yiml 5 O )0 Cldl> culsls
J=lse 5l (S 92 (o) lopd Gzt el 1 Jalw
Medg—w Syl g (So5eTeSS elsS oS
L ol o coh gy e jlods 4 Lol (Sojsds b
s 5l Yo Jslws o)l po (g5l gl e
3 s s 5Ly ol oSl oS ol
$9) &S wien lolge alax 5l sl o)l5> sla s
Ly il e a5l e 8L 5SS by el
G=B A sbasly cond in Jskw o)lgns o 5615
il S o sl JySle 0 5 e S35z &
() ol ity 5 8 il el 3 IS5ty Pl

L g oladl (Godho 50 (oo lopd (15 4 a5 L
a8 alox 5l S0 O o b ol 0geS 4 ax gl
315l Jrol e (g5l (8 (Baon (nl el ) Bua
sz 8,1 4 S zge LTSS Lty fero 5l oolial b paiS
5 el (S5 Sl SRy (e 9 e
sy ol e Sesls
Loigygslge o
3,1 sl gl pil o azd; IS 4 g2 o)1 1audgl Slge
et 5o QeSS oy 5l (Sl oe Sl g o
5 Jo= 0, Gdod ol 5o eslanal 950 3,10l ()la >
0, [ 4,5 5 aS 545 8,1 g0 oyl 51 0+:D+ Lol g o)liw
8,1 oSS s sl Joo 0,1 o as ol o Lo S
Js—ese ssb 99 (nl boldie 9 600 0U atd sl o)l
SISy 23l sl 59 s osliid g SLo g


www.SID.ir

oy

4o g 0,1 2,5 Vool sl Cawd A g yo SIS - L
(F) 0 ooliiwl 5550 g 3,1 jo I5gl5 -l lade

s A fome 3 SIS (59
o= 0, 5 Ve 5l el
sz o) S Ve o Sl (3

O oo 233l = X\

Lo 5 2l iz Glie 1819 )b (ygmo]
ojle— 4 AACC Cgan () 5l eslitul b o] (5909,
Q) o s OF-T
ool L e 2eiS colild 1 81,8 guuscimS | cyg0 3T
I8 GialesT 0,90 0F1+ olad 4 AACC s laibil s,
) e85
Jloss ¥ slacss s ol o toslisw! 3590 (5 ybol b9
5,1 95 dw s dals S g (aoys ) g +/0) IS5l
g BLsl (o)l 5 Jg=3 00 B0 bgde g 05l J5)
A ey 1SS A 0 Ladiged (So3elg; la Sy
L Bolas duls 7, b B ;o Lacols Jdow g 4350
L Laosls (1 Kle duslas g SPSS I35 81 6,5 51 ool
28,5 all LSD (yg031 51 eoliiul
sl e

43,5 el olowts sl iole;l 5l ol s 4 gulis
el mlt 5V Jaz 50 0,1 o sl s,
5l fao 5 52 9,1 (59, 48,5 plodl sla oo
Ll 0als GIIY Jgaz jo ol

O oS -L gl jslaie a4y eads oolasul (g, 5o
INO S oS Ly sl leasly 97 YIAY gows 003l
B9 > 4 el aii o ¥ Jgaz 0 a5 job les oy
Lol jaumg S plo g LoDl S gialyl 1) doo oS 5 NY
lesls JSis

o)l g o las o)1 51 gl (ledT el 4EKF63CX
Vs-1202V5 Jos Vision) S5 cess 9] jo J—ol>
s | e i Sis F40°C les o (05 sl
VY G a Yoo ) o S Sgy00m Loyl oo
bwgi adds 9 Sue 4 FOC lod jo g 0l bolse
5908 Oyl (Bl c3ls « RCTB Jow) | il cuXe
0= ek il Slagie (ome 5l ey 08 gl
(Y°C sl g aids VO O+ )
—s=s w0 V1) So e Sl el Ly

—=epH) o oaslow, VIO ay oYL 5138 pH ((c—ox>
0,Logs oare] s 4 Lgle § (S <L Metrohm
L8 a4y (FOC slod g aiBo Ve YV« g) 0 e il
VO Do 4y 9 (V:)) 00g38l TA+ il ool s a4 YL
Sae ol 5o Lo LS el8 —Lon ol ails oS5 coli agdo
Lolsli-to b ol 5o yile 0,9 Sligione 033,5 Cgw,
O (4280 Vo i 43 FOC (glod YO+ - @) wigds la
50 g0 G -1 dao ylas 45 ool Cews 4y g,
o S celo ¥ ose a4 F00C sles o M cow ]

)
551U o T s Syl 5 el
fomo ol Qi bl (g Sojlail gl oul &l !
SIYeml s GESIS-Ly fao 0,5 oo Vo v o 3l
O3S @ ouls LS 5 0l o cele ¥ oo @ Jlade
VEeeeg Ols) ol 58 le aaBo ¥e Do 4 g Jaiie
aS oYL 58 e (ai B0 Ve Do 4 YOOC (slos
5 039 Ml sl 5B 5 )l g ati il Of (les
UFE500 Jo—e Memmert JLizus sl) o9l 50 Guaw
Y AT C (slas) o ool 8 (Lol pis cilon
PRSI I TRC L REIRERE S PRI
s Ghyl3S demo 0,5 ) (6l g el s @ gl 5l e
s> 0,1 o, 5 Ve lodal Cews 4 dano e ciens 0030
Slade (g Comnd (BolS Ly CBLL (F) 29 Sl egen

o1 (o1 Lo sboivle)l 51 Juol gl =) Jgor

Sls (elS by (iglS Cugb, S > RT3 wels
@3] ) ) ) () Hlows
AM-OE-NY  YYNOE-YO VYI00E- ¥ VEYE]-Y TIOVE-[-Y VWYOE-NY Js o)
VeIOAESNY  YVVOE ¥ VV/OVE- Y VVat./.Y CAYES R UARE VAR ol o]
UVYE-NY YA eE Y RIBETR Ve N VYEND bl o)lx

o)l 3,1 g Jg5 0,1 51041 0+ s %
i 1SS a5k ¢ Jonapolael s


www.SID.ir

hSed 5 gtoly 48985 [ SIS -y 5T OF
&0 992 0,31 (ol 9 (K938 sl 5l Jol> s -Y Jgua
oUgl-te  Cagb, <z Fous> oen eele
) A ) A (4 Jlosd
YIOOE (Y SEEE N YSVE D VAVESY AV AENY s> o]
FAUNOE-IYS  OIA-F[-¥  A-Ee ¥ AYAEF YNAE)-Y oo
IRCCIWE I I I W & PO PRE SRV I

aald dbgel g koo 1010 i Jg cdl ioli8l sals baiges Sujeledy b S

Sl 38l b 5o bl o)1 0 il olis (gls gime gles
o=l aS a8l molidl i es S e crews duo 0
Mo mae 10 (g,Le] o 10 dall diges 4 G il
g0

4 domo (0,5 a8l (g5 0,1 10 1 ped Ceoglio (o
il ol a8 0l ped Ceaglie loy iali8l caw s
dall diges 4 o (6,0 g B 10 (5 o] mhaw jo
70 & el o 10 gowo doyd N g /0 Fobw Jy .ol
olay 110 oyl 8,1 o aiolas oylis g lo sme DS
o1y Gyl gime ial3dl dali diged 4y Connd oz Cooglie
ol cqomo 1) mhaw o Jg ol Glis 70 g k] alaw
ol ol as 8l il8l aald diged 4 Cuws Cuwglae
Ol L by dsee o)1 50 09 o ixe 10 (5 )bl mhaw ,o
o=l as el ol 8l e 5 S o) des do s
Mo ae 10 (5,Lel o j0 dalls diges & Cams il
Sl smre DS (pamo 0o )0 ) 5 ¢ /0 Fobaw (po 0y
bl S92

2 LSSl L o 181 ,F 9 ) (9051 3 Jolo s
ol bglos 5 o)k (g5 051 a3 00)0 Vg 10 i olaw
Cnd g gl bl oy 5l ol ks s adlil g
ROWI PRV g PRESIRIN K JUUE BPI T TS PR PRV
Sl iz e e jlaie Gl b ol Qder f5ae
ol digel 4 Camd ol38l plaS cdl iol58l ledigad
Seoyd ) g o /0 gl g o e 10 (5 el maw o
by lis (gl e OO ()bl mlaw 0 55 ke
4 ooy S b lyme ialidl s & Ol Gds ol
Slg—s g Laglissy e GRali-8l 5 (LS55 -l oy
09 (FUxe

Joml ojle pad 0y Gloj ped Gy ol
4 gmie 09,9 Al a5 s sl es ln Y Ol
s Zuoglio 0 VL s sy B jalyy wlg B0+ L
Ol cdome amoyd Gl L o5 o] o 058 00 Jalis |
Ol aS el alidl vald diged 4 S e S
L5 oylw o)1 50 00 o e 10 )bl mhaw jo iul38l
ged A Cam ped (S Gloj doa 1) (3938

Laigod pl 559 3 5l Juol> s -F Jguo

W5lan pes <l Glimotir Ve jlam peed Bl Gl s Caoglio plo)  wed S oo Slois w3l
(sl amlg) aiinds (ol anlg) adnds (adinds) (adndo) (w2,9) Slos
) AEY Y P¥IA- ey - RIAREDAE DA/ /10 sals Jg
N\ ek Py fy B0V PYIAYE -1V O 5. jovE-FY 7018 Jo
PAALf oy DIk Y EYYENO BYNYE Y 7 Je
N\ YALY vty P/ k) RII2= ¢4 SOMAYEN /-« aali oyl
“\YFY PyAL¥ RARESY PY/pyEaNY RRIANE TN Tl 0yl
RRE syt RIS “FVVEN O SYIYE[ 7 ARI™
B Ytk RIARE AL YIfEN- OM-OF-/ 0 wals bolko
°y.yts *AOED PEIYVE- O¥/q e ) PEVNE e L] bglke
Q. ¥ ALY BIOYE-N0 “YENY SBYIOVE Y 71 belse

s oo Hlis |, 7 0w 5o o sae (5,ke] DS Ciglae Bg o
e didon gLyl 5l e a8 B0 NVY ezl 5l 3


www.SID.ir

IATA)

CilB caalls aiges 97010 maw 4 Cod oo 1) o
fomo 1) g byl o)1 o ol ylid g iy S
2ol dged 4y Comd (A5 CellB o gime (b8l s
Olic glo sre glas wall diges 5 /010 maw Jg s
(O Jgaz) wsolas

ol o), ed 0 1aindo A 3l gy gl S Tas
1o 10 o 4y Cond (6 i gl 2STas pan 1) o
10 s lel mhaw jo G ol ol ylas aals dges g
OS2 /0 diges g dalds dbged (g g o —ine
wlol byl g Jg5 0,1 juad 50 il olis g,ls e
g dy Comm gL ST (38l s foo (05
S i ELE 1 T 10 4y G oo 1Y s 0l aalls
(0 Jguz) 092 ,lo sixe 7.0 6)1.@] v jo as sl las |,
oyl ;o 40 i a BB VWO 31 gy iS4 Cooglie
A S |y (65 (S 4 Cenglia 1) o )0 Goo
OS]l 95,5 olowl wall dged 57010 mhaw ;o pos
(F Jg92) 091 o gxe 1.0 Lg)LoT haw o

Lol g oyliw 0,1 10 : B VYO 31 (i CansB
NSUNERPER JEUNT PP JONRE S et
oS CublB s dw ,o gl o)1 o o aals diges
70 Ll o jo 5 a0l las pli o
(F Jeuz) aailys g s goe

Wy g5 dw ;o 40 :aBB VWO I g gla )l ESTos
e e ) S Gl s e 05 L
(F Jguz) ol sals diges

5,0 a5 dw o 0 :4BS PO I w i 4 Cuoglio
dged Ay Cupm (A 4y Canglie cgas o yd Gl L
4 o o 1010 s 5 S8l 5 o sinn il a0l
30 ] ol 0,5 ol (6 iy (iS4 Caglde /)
(F Jg92) 09yl gixe 10 (5 ol mlam

3,1 yas 5o 14 FO 51 (umy prod S Colld
i S il sl agas L eyl o 7o /0 o i
o miae 10 g el i jo Ll ol as cdl il
1o 1D o 4y Cond (6 it i CoblB Y mhaw 09
S ol T 10 bsle g Jsi 0,1 yees 0 5,5 ol
Olis gyl e gl Y ez g dald e 4 S
Al diged 4y Cond S S8 Y mhaw o Jg ol
(F Jgo) cdl g)lo cine i)l

Fomo S0y Guldl L a8 FO )l g gl LS Tos
dald dged dn S gl ) iSTas o, g9 aw ,o 40
Vg o/ ok o alidl plols flas (gl pe o8l
=Ty g .l (gl g WS (oo wo o
Ry GO PR Y [ DNVIR VS T VR [ I W
5 s mme g lal S gl La e ann jo il
(F Jguz) 09 7 O s

0yl 95 a0 )0 14HES Qe I Ly i &y Cnglit
ged A Cumnd (6 by (MBS ) Cunglie foo 1) s
a5 ST ol 50,5 bl jas 7o 10 o 5 valis
O Jgaz) g0 jls sixe 10 (5Ll

Ol L oyl o)1 ) a8 Qe 51 . GleisS’ oyl

Js= o,y a8l (malidl s uaS Colld ren oy

AL PO 51 oy Wiged ol 5 guiinST 31 Juol> gl -F Jgus

G gy gl Sl QS cu e GRS CeblE S acwglie (pele

(B0 o i) (Gudalpozly)  (Huslp aaly) (o o) (yoal y 9=lg) slosd
YyE) qpy At f EEEE CqEEf aaly Jgi
Pf ) Pysyty Y\ ekefe 8 by Yokt Py £y Tolb Job
N EA RAAE=4 YNte)ep RAREAY fygaty YANTY
Y.ty °q. %) N )YYES ASEY ol o )liw
Oy PyYARES VY oEeoy °yFatf PyATES o1& 6l
oty RARE1 JARE 2R T =N YA JARS ™
Yy YA EF NI Py yyEy C\VFEf FNENEN
PFoEY Pyyss VAo [ $ bayy.tf AR 010 bglse
ENEaY RAAEN VYot N YALY YYFES ARIVEN

s e Hlis 1) 7 0 gl (o o sae (5l S Ciglate By,


www.SID.ir

OhlSen 5 (gl 4395 [ (SIS -y 30 o5
A8 Ae 5l diged pl )5 guucicinsS| 5l Jolo gulis -8 Jguer

G gy gl Sl QS o S bl S wcwglle (pele

(By Fogile)  Gailpasly)  (Gailp asly) (%o o) (el p a=lg) b
\V+) CAYEY N PyyALY CAYEY anlis Jgi
Pypty by.q+¢ V=R, Pyyyty Py A+ 110 Jgb
fyty V1AL VOeEe Y NEety ATy N Je
Yo) by yaty MRS yyaLf Y vty aali o )liw
Prety PyYEEf NERE A Py fYEY Pyyyay fo 8y oyl
.ty YYFY (R HovEy AN AR ™
Yox) yysEf VARESYIYY Y .kY C\YfLy wald balso
byt Pyy ALy ARSI ®yypty ®\a. 0 Tol & bglso
“fvty iysrif Y/eete/ev Nty . tf ARTNEN

s o i ) 70 e o o sixe (g ylel BB glie g >
ALB YD 1 g Baiges pl ) g 31 ool gulis —F Jgus

G gy gl iSlas S cupe S Celll S wceglie psll

(Byo poilo)  Gulpasly)  (udlyp asly) (%o o) (ol aolg) b
Yot Y OVEY I XE2IRA ROV oy \fotY by Jg
P .ty Vst VY et/ Yy A%y Pypay 1010 Jgb
“FeLy “yyEy VYooY Pyyyty “yydy AT
Oy BYNER; VYoo BRRER ) FALY aalis o )biw
WEEY PypALS AEEIEN Pyy.dy Pypyo 018 0yl
ryEy R =y AE YR " foxy N qfxf JARS™
*yaty MAAEA VY. $ BRI YA bl belswo
RGE Pyavta VigekeoY RRVEN °yAOEY 010 bolso
Pty RISEN \ARE IR “YPEF RINZ ARNEN

s o i ) 70 e o o sixe (g ylel BB glie By
- e

Srolecye () b dals aigel 4 Cons ol QA Jlade
STy 2 1) baslisyns (Sp 8B ITAY Lo s
a5 ol i @mls 0)S ey eSS (3895,
GRIP ) e O @iz ead eogil slaasslSue
AY) wisls

w3 g Ol Bl g (g3l ) ol IS gl
4 S o ped Suaglie (UL Gline Gl L oS
e p) e b il g e S Sl pas
oo e 3 o 33381 o Sl 1SS
o d o9y bl s Ol ke dite onS S 1S
Skl (A5 & o e Saeglie (RN G puiS
(V) 39800 (sovie ) hanw g ped e2S

g IRy a5 Blie 5o b jeed Canglie il
ORIl g e (S5 Al (o9 598 5l (AU (e )
Q‘Q‘fbuw Ol 8l aS o, e 4l ] plSeal
Y 6550 5 S CellB (S 4 Caeglie la ey
Shaie Gl L (LS5t wo s (Al L 2eiS” sl

eyl GBSl VoA Jlo o oLlSea 5 e/

5 LOIYOY oo 033l ¢ g, opl 4o i S gl Sl éls ]
a5 (6,550 gl 40 (F) g TAYITA Zlseal Lol
vy yo wddly plil Yedo o o ol)Kee g dax/
oo 033k (Bl -~ gzl Fal (sl eolinul 3590 o]
(V) s 5,38 TAY sgam 4o gyl leadl, o 7 YIVE
ploul YooV Jl jo L[S g Izydorczyk a5 _ingh jo
S s & DTl 5 SIS gl wids
| ead Caoglie e oy, Loy ol gy o] i
aS ol HLas WWAY e o (gpelecse (A) ol ol
Sl o Ceaglie (55, 3l adslS'g pam S o sty
s Swglie Gloy agSslSg e wops RlBI L
Jls 5 ol )San 5 Skendi Liagss o (V) alioe Uil
il S 0,5 adlsl b las,l ol was Y-
Ol 4 ol i Vb JoSle 59 b Ssl5-1y 5 il
1 s Wl J5SLe 555 b SIS5IS -1y ol al33l 5
5 R com ol Jshe 039 by olSelS b s


www.SID.ir

v

Sglite )] £53 kS &y ay (35S Jlile 5 S 5

O elS Gean Slp 0aiS a5 plere 4 lacnallS ol
o= 0aiSTy L o o an g Mg oo J—os )l
5,1 50 olldS jlacie S o S 5 glS slao yuz
Sl YU Ci ST L o) 4 s by ST

OBl 9 (39l fitn (o 0aiST o £9290 (al 5 Cunl
G355 oSt 5L 4 (SIS (sla o Sty S5
CetS Loyl SelS-lo 0,5 adlol opl ol 09 o0

S L (OS5l e JS 0T L alive (Su3els5,
(3) 093 o YL
T iz LSt 3,8 4ol Lol dan o
Sl e S Lo e Canglie (o) ¢ o
g oIy (iomie 1 e 9 AAST 4 Canglie (1usS
A G oo 1) s 0ly ol 1) e 3l ol
2 Loy S obnl e (3, sl Sy 1010 e
e slagtbal 5l Jol> @l gyame (285
5 (0, adgl olse (59; p 428 S plonil (Su390s5, 5 (olend
Ol an (SelS-Lu 7Y o, ddlol as v, oo a4 e
ay S 30 it 5 0 e Sbml e gl

el ool bl diges

e References

1. Phillips GO, Awilliams PA, editors. Galactomannans
In: Handbook of hydrocolloids:2™ ed. CRC Press.
Cambridg, UK. 2000; p. 41-65.

2. Arab Ameri M. Investigation of the effect of some
hydrocolloids on rheological properties and quality of
lavash bread [dissertation]. Tehran: Tarbiat Modarres
University, Faculty of Nutrition Science & Food
Technology; 2004 [in Persian].

3. Li W, Cui SW, Kakuda Y. Extraction, fractionation,
structural and physical characterization of wheat /-
glucans. J carbohydr polym 2006; 63: 408-416.

4. Izydorczyk MS, Dexter JE. Barley p-glucans and
arabinoxylans: molecular structure, physicochemical
properties and uses in food products: a review. J Food
Res Int 2008; 41: 850-68.

Lo 0,8 Lol il badye yes 65505 5 ol Qi
S ) e Sl Ole Sl iS w0 eed 4 (IS
S 5 Aigey 85 (gBly o s moe )15 5L
Ol 0 Sl &g o a4 atulis gl el 5 as sl ljoun
g &y e il 1o el 5Sen LT iloads 00iST
L g a5 )0 SsS (sloolad Ojs0 4 b 03y
Oz 5o bl A sl jea s atulis sl Jgil 5 GlLb
@ alid 5 (ol olem a4 lapTglS-Ly glos ;28 LS
5l o T (SuiSTy conlpl 5 b Ll of wis
el oy S'al5- L0 as ailolus ;o 000 o s 1) po
Wgs oo Sl Bl il g 00g3 Sl AT ablie jo
e alels o (LS IS-L sla ey 05 9l ()
R L R D
WIS o dins | e 5L

Gle iy L oo jgame dwlis Ol,3 (Ko G8,b
o ST Lo (30l 0055 Ol olpen 4y (IS5I5- Ly
S35 (o SRl Ssl (LSS Ly 5515 as
4 e 03,88 a0 (Lalbg b RSl WS e catdlogd
S HiglS 4 0ud o)l GBS 2 ojlil g olas
sbo sy sl b (Josdbe 0j9 b slaplSsls-Ly ol
§ Mt (i (Seobydg 0 px> 5 S5 Yo b
5 D5l Sl 4 09)5 sl 658 Ul cnlnl
L ol elS-l (oSe il (JoSho o VLl (o253
S LSl 4 099 slp i OBl S IS 039
Q) o)l ol (Sl i, s

. AACC. Approved methods of the american association

of cereal chemists. Inc., St. Paul, Minnesota :
2000.10th ed.

. Ahmad A, Anjum FM, Zahoor T. Effect of barley j-

glucan on sensory characteristics of bread. J Agric Sci
2008; 45: 88-94.

. Ahmad A, Anjum FM, Zahoor T. Extracrion and

characterization of f-glucan from oat for industrial
utilization. Int J Biol Macromol 2010; 2560: 1-6.

. Izydorczyk M.S, Hussain A, Macgregort W. Effect of

baley and barley components on rheological
properties of wheat dough. J Cereal Sci 2001; 34:
251-260.

. Skendi A, Papageorgiou M, Bilideris CG. Effect of

barley f-glucan molecular size and level on wheat
dough rheological properties. J Food En 2009; 91:
594-601.


www.SID.ir

hSed 5 gtoly 48985 [ SIS -y 5T OA

Effects of barley p-glucan on some rheological properties of wheat flour
Rasti S', Azizi MH*, Abbasi §°
1-M.Sc. in Food Science and Technology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran.

2- *Corresponding author: Associate Prof, Dept. of Food Science and Technology, Faculty of Agriculture, Tarbiat Modares
University, Tehran, Iran. Email: Azizit m@modars.ac.ir

3-Associate Prof, Dept. of Food Science and Technology, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran.

Received 22 Apr, 2011 Accepted 27 Aug, 2011

Background and Objective:In the recent years, hydrocolloids have been the subject of much
investigation as functional foods. In the present study beta-glucan was acid-extracted from barley and its
effects on some rheological properties of wheat flour were investigated.

Materials and Methods:-glucanwas extracted from whole barley flour by the acid-extraction method.
The total B-glucan content of the extracted gum was determined using the Megazyme assay kit. The B-
glucan gum obtained was added to 3 samples of wheat flour, namley Nol, Setareh, and their Mix (50:50)
flours at a level of 0.0%, 0.5%, or 1%. Doughs wer prepared from the what flour samples and
theirrheological properties investigated. The SPSS software was used for data analysis. A completely
randomized design was used for the experiment, the means being compared using the LSD test.

Results: The rheological behavior of B-glucan-enriched doughs depended on flour quality and B-glucan
concentration. All the farinographic characteristics, specially water absorption, improved with increasing
B-glucan concentration. Extensograph results also showed that resistance to extension and extensibility
increased with increasing B-glucan concentration. The mix flour with 1% B-glucan showed the best
rheological properties (p<0.05).

Conclusion:In all the treatments addition of beta-glucan increased water absorption, dough resistance
time, dough development time, extensibility, resistance to extension, and the surface area under the curve,
and it decreased dough loss. Beta-glucan at1% level showed better rheological properties as compared to
the 0.5% sample. Overall, considering all the chemical and rheological tests, it can be concluded that
addition of 1% beta-glucan to mix flour results in the best treatment, although it is not the most effective.
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