olnl 21dé @leo g 4108 pole aloo
31-40 i 1392 ¢ylins 4 oyleds i Jlus

Jolo Cand (b (o 9 (S Gl SR 2 wdd 4 pglie Awlid 9 (S ST (o) 2

4]' ol 3 .. 2|~LQ_®H1 | e
@bl iz gyrol dazme S0 rw deze 3y Snled Hie Cooe |ye)

Ol oy Gy u’S‘“’)‘ pole olSasly @y dss caslisls (297 s Slidss dweS ‘sﬂ;\n' b.L...o 5 pole o)l g_,’...L;..i.)lS Sy ilo-1
Homayounia@thzmed.ac.ir: Sis xS s )lpl o s (Koo pole olKatils caydas 0aSiils ( 13é wolio g pole 05,5 JLatils | Jtuns odings =2
Sl RS ey Cam i oKl ((5),9laS puSiils ¢ liE mlis g pske 09,8 Lozils-3

Ol e s Sy pole olSails (gislsranal 5 slel 09 JLolinl-4

92/6125: 3 pds 5,6 921412 1280 ,o 5,6

oUuS>

a5 ol oYU comdS il (g1l 5 00gr pudd oudy slod i 5l Lol sl lo p0 e 5l (B ol 513 L ax 5 iBan g dlw
e 8l oo slaol, 5 (S0 (Ssmisn Sl le b pglie atulias 5 (oS (3933 S oo @al B 1) Cobis (55lem 0 Ml (sais;
Bl ge die )l olde oolo

Ol & o 4 plie il 5 (55l s339) wy0 U2 51 08 lie 0 (59l (slaSiiguis 1 (aiizes cnl o (i 9 Sgo
ol ;._,L g oad a8lol paiS 0,1 4 (ead 4 pglie atwlatd 5 15 6ISL, %0/5 Jole =S § diged S g (@}5/@}9) ao,s 10/5 48 5/5
1B bl 0590 6,05 cilizee slajg,y (b 0 (Sl g e Sla TRy (U e (e 5 pogate ez ugh) (A sla Sy »
sl Gl el polia 4l 5 IS, SKipmnsn oole 59 33581 o L 355 sl Sy ol Lol ol okl
o )los dod ;0 o (5, S5 oy (RlBEIL crimmen ol U1 lod 10 (6510050 59y iy Jobo y0 vald 4 cund o)l e he alS
S o o 350 N1 e ol osars sz S g Sl e o)) A b s a5 (P <0/05) o5 hagy il
Wl (bl S5 g 5l e SlL

Bl alS (5 Sediz b 4 5 Glo sk (g5 B ke 5 O i (18 L ias

o 51 S diedgal B o SSgaas  epglie il (IS5 [l s 319

FPRV-I )

@lalons S o Sssuisy (2) cwl (59, 0 2l
2lr 5o g eog e BB é (5)lsS oltws ;5 &S wits
S s)lsS sals) G slacand jo ol Cde g S
9 mobaisl job an Leid g ases oo (L Cuaglie 095
Sezge Siigmgy s SL e Sy (galimsy 4 JBlom
goad ol cedlad b ad ) SGyo el g o5 glie (5lsS 5o
(3) 90,5 o0 (liire Shotl e sl el pizron
A gl 4l )las! 4 i & pglie 4l

Jos 039 (929,50 yskd sl (ol inguw (loie 4y 050 oo

aul) e Bras Gl plezr o s ple (i

ol L(1) 0sS e apog i b ol e e
ool 350 sl yobo 4y 45" Cansl b =apies 36 ¢l
Sl jlaie g pglie atwlis %2 B 1 sgas =0 5 oo I8
Ch> g pan oS Seyw L a5 ool Sl (oS
oSl ez e (lyme am g, ol el 1y e b e
S 4 SeandS slagaly p3 (W79 15 62) YU ol
23y g b Sy Ygona ;K05 (ko 515 (1) 39,00
rred 055 30) o0 aogi luke 5l kS wailyy, lié



OhlSen g ome oy L s g (S5l g1 )

32

O 2 Gl Gl jslaie 4y gl cul o adlioe
S s polis )3 man 4 pglie aiwlis 5 (BlSLy SloS 5
38515 eolanl 390 il (Ssmisn ol il

Wovgy golge o

ol S o)l a5 5l ad S ugew o] ladgl dlgo
zlycnl) ooliiul o 9o (PromOat™) LS ol5ky 15
Sl gl Gigy an o 59 552 slaails 3l o
aiwlis g Wgw o5 Biovelop International AB .5 ,%
slyo o plolw 51 (Hi- maize 260) c—co au pglis
National Starch and Chemical  glawlis 5 ol
odie o angs LSS el sasie YL 45 (Company
Cand U oaidd Sgugp edgeion (loy B 854 Sl Jlad Sas
N o,lod a8 1531 o)L ooins Sgeg mlio o5, el
0,5 485 lome lil 51 Sai 5750

L gl o)l e 0,1 (sla S50 e (slacyg03T

23,5 )3 5051 5,50 AACC Jshaie sla s, 5l ooliul

by dm S AA-16 g, 4 o Cogh, 45 SIS 4
b9y il pSanly s by (ks 08-01
poiS 0,1 Kb sae 39-11 g, 4 iy, 38- 12A
99y 4t (—5 3a—s s AACC 56-81 5, 4
Bad (5,5 oIl diges adgl y59 4l ,» AACC 56-60
(11)

2o U2 3108 L csyanl, pass o)1l ey
(5339 5335) 22,5 1005 58 515 5 (5slst (339 i59)
NOIS Jolts S 5 0,1 A ges S g pylie aiwlis
055 Loghine 8,1 (35 adly 5 epstie sl # 5 SIS
oz 51 (GlaSy s 42 baylas aam )0) 03V 0lse S0
s, a1, (110) cews b oaxns dguge 9 (12) oo aslo
L5 o plosil 0405 oo Joo 480D Do ay g 00,5 a8l
G Al 0 100,85 Djg0 09> 4 SiS olge LIS
GlF g8 y0 0,1 O Liis wlwl ,u p3Y jlaie)
5 Lol S bl J5Is slge 4 (H0/5) 4¢4, 5 (wil o
S e 9 00) B & (295 4 G ol byl
g ad ools S8 3 2l 10 (6,108 Al 65 51 s Jol>
30 o oy Joe 4l 10 G 4y 20 0 5l ey
30 .EdS Sygo o, 5 il 4z 230 sles ,o aids
g doch S 61 sles jo celw 2 Bae @ oyl cules
L wad (gabdin (sl slochS o) 50

25 el ol 59, 2 p3Y slogss;!

009 S5 Sk bawgi « Sy g Sl g5 4 e g 03 S
531 5 Wt a3 (cage G 45 ou 0l e
2 oh,Lea g Bounik .(4) oS o Linl 00y, sla gl
205 polie ;03 g4 pylie arwlis a8 wols yLis (glanlllas
J—B jbay By a5, 7 Jsbo 50 59, 2 05505
S se Gl ) egdae slo 2Slganhe ab slala>dle
Sle aSged 595 2 OB (Sismsn S s (O)
SS9t Sl lyls (eSS a5 cewl oole yLid Sl
B Ol 5 1 009, laan s 2L Gliee 5 0352 558
2 @othasl (Sl SlaS pl o was oo (IRl (2 95
o] Segt 6 b JBlas il 425l 00 e
s sLolze Koo 51.(6) el 55, 50 0,5 075 5 5
)l (9,50 yodb oy Gl dl 4 ol e o] iy
Elosl o) 5l xS sl cel a5 ogad o)Lil (0158
2 St SISy (Sl s G156 e slacs S
()05 00 Sliee 3358 Do (s,
OB S G pas 2B iulidl Lo 4 3] sl e o
o ool ol «Sgmp Slge A Sdle Sl
Sl i sl 0] Wy dred gl § slalde G pas oo
4 (2l 50 (ootee G Wil o Sgmsn @lie b oL
Wedgwl,d olde @ 1)l g asl aile o edle sblye
s odle S el lié catadgusl b glié S oo oS
L Geizma g 0Bl 5 @95l ()l bl (2lde 55)
2 aial )5 b4 aS o6 4 by Sl by cnl 558
sthit sl ) s e S d Ly sig
el 5 095 S s it @ Gl e (Ssecs
S b Bran e Snded § Seand laguly
gl JS g 009) s e pr (221 L Grizmen oS
w5 (Bl S5 5 S bl Rl Sl 93 SIS
Sl (Sss 5 e Sodlss el Jilo (1)
Gk 5 (8) ol outs sloiiig 59, 0 0,5 20 psli
075 Jsla> slls oY game S5 yel g)ls g 13 o lol & ks
9 99— dalss wiedgulyd gl sueg o 50 BSLy p 5
Jlesl g JgymdS” rals’ j9late 4y ailys) by jlade
a3 595 55 QS S 05 B sgu (idu Cuodl 51
5985 58 (b &l B pae 4 4z L.(69) ol oas 00
Sl nl b (10) asl s 55, 55 5 320-350 a5
oL w95 Cqa cpglie atalts 5 B9lSLy 5L5 0 )90 jluis

(=35 =39) 22,3015 5 018 55 oy SSsmis



33

@IS o)l oot o)l (gl sl iy 4 4z
oS I 000y o5 o1 50 uign oliee 45 Al ala>dle

Cbls 8 ggllae 5 g3 0> 50 (oglS CuaS i 5l )]
g2 angie 9> 3 solinl 850 8,1 b e 35lS e 5
39 Ol Cgby y polio atuslis § sl 5l
1B sl 10 (5luSS vy g pe gl 1R
5 pom edsl s, o ol Lol (H) cush, Slsime
PR PV PV ROV ESY B PRESRPRVL <P
L s 48 IS s Sl (505 s 3,
4 S 355 Slapb Cugb) aoys Rl L peniiinne
sl do g pe 00,0 (0 5VL A5 (g 9k 4 Zubls wal
o Dglis 45 590 50 .09 5 elS Ly wo e 12 4l lo
sl 5 L pylie diwlis sl slapl cusb, do o
351 65K sl 595 50 55 (S 5 Aged 98 Hlo S
Oliee SIS iy 5y 40 09— wald aliie Zugh,
) 530 5L 9l digms &y o U s ol s,
A Cad G 95 000 12 5 1 Jlos g0 cush, il
15 loy Do Sl gy b o (055 lacine walss
Se-bge alaxdo b wlla job 4 Jlas jo Cusb, »
38 Oz 65l 59) & b 5o oy slag b cush,

- e sb 4 SIS ao 0 018 (sl s jlews s 5 0,80
395 T b S Casby e 5l ao e S s o g
sy ralS g lagSs

b Pyt w2 palie atlii g o elSLy il
599380 sl oals auslie 1 Jgaz j0 ol Logase px>
Slogls 5 s foisinn 1 il pobas 55 (IS5ISL
ol a5 I 55 el salds wiged b duglie jo uol>
1700) od el Wiges 4 Camd b e LRalS el polie
L aoliin (comm 45 pgliie atwlis o0 8 (gl,lo diges
L 48 oy au ol 4 (lgs oo adl (cetls sals aiges
i1 Lagls myain w pglie €5l a0 s 2l
Sipersr 29 39 o Jalh o oS5 s e
2> Sl gne jsb 4 adloe GBS 5 poliae atulas
S g (P <0/05) cusls aales dged 4 Cand (5 108
291 polie aulii WOIS 5 S 5 (slo Loy @ boge e o

Lapb Casb, (5x503lail 1l cudaS (2351 sloyge]
o7y 9 ey o3l s, 50 AACC 44-16 ) 3ullas
5o el 2 gadg lagl e 285 sl (5l
1515 glaails 2555l AACC 10-05 g, gllas vy
033 42 () (e9) o ol b e 5 00 ey
(11) 0 aslons Lol (ogaien o dadises (0 5)
o5 O3] Gemdle Sl ealiiul b o She Sl (o
load cell &+ + N 4 jp5xe M 350-10CT Jow () ynts)
e o 551 9 a8 cdlu ;e (Le 36 gy b b
1 lajs)) 53, 4w b 52 74-09 o)les 4 AACC s,
(11) s plowl s a3 (5.3
hal by, (e S Sy S PU (2b3
sl psiie 4 (12) ab syl so0e b b 20
Sl 8Lt o i S0 jles 5o 5llapl o
Sl asli y Blae baol))l 5 <85 5158 onss 50l
e S5 e SBb gy (5B sla Sy Sl 5l end
ol slasl ol 4y ol eay g Sl g 05w cq
Gk 5l 0B Sl gesl i by 4 Sl )
74-30 60 Los 43 AACC s luilisl olosl 35 oo s,
0 9 P 9 Jsl sl o 1) adiges ol 3235 ploxl
o0l 4 56 5Ll (b yiosl 4 &5 S g0
(11) woys (2 jlal 08 sl 1 5Ll
3 o lagail 4l Gudizes ol yo iWbosls Judoxi g &y
Jaloss 5 225 s plowsl ol SIS ko bl 1S5
danyliio 5 a8,k S byl i g, 3l esliil L Laesls
0/05 Jloio! mhaws 1o oS3l yg051 Loy laools (SSlea
=35 Sl o plxil SPSS158ks 5 5l eolaiwl b s yo
0531 5 Gy JSs S 53 5l (e (2] @l
& y9—0 HOChbErg moead plosil U (g e (omsdind
e b sl 3l o slapl Gl b)) ed s
W eolazwl
badl e

el oslizl 3)50 paiS o)1 ploard (Su5ed (S
S 400629 g 1043 sl %1315

Loy yd (e 22 (5 000 5 osbo o 3slS 12419



OhlSen g ome oy L s g (S5l g1 )

34

%55 53 L (slass; 1 Snsn S slaglh () Cugb; lsima L Jouzr

(p5 ] sdkes) o5 o> o7 s Sush) po= 39y Susb, Jsl 55, <asb, oL

oS
3/68+0/12° 26/17+0/30* 34/19+1/48*= 35/08+0/25* sl
3/61+0/01" 32/67+0/09* 33/90+0/19* 35/31+0/47*® %0/8 5 ol5L,
3/62+0/08"™ 28/11+0/20* 32/11£1/49* 37/01+0/43 %L o5 olSL
3/44+0/20" 28[77+0/79** 34/86+1/88' 37/76+1/17* %12 o5 oI5
2/95+0/32° 2924+0/77* 35/33+1/26* 36/26+0/941< U5/5 pylio amlis
3/62+0/05™ 29/27+3/36 34/52+1/65% 34/98+1/56* 18 polio alis
3/36+0/06° 32/04+2/36* 33/32+1/15" 34/88+1/27% %10/5 pglie axwlis
2/97+0/06° Yo [YV£1/481 31/79+3/64* 34/68+1/06* S5yl

ol lodigas oy (p>0005) o ine coglis pae oaims (ylid (ygim j2 50 HlaSs S5 g >

il 6 sl o5 (p>0/05) S gime Solas pue saias Hlis s,y e e LSS slael

Sl wald a4 Sl s e e (K10/5) pslis
& S (5 528 w (1815) T wo o o icrmaly 4l 5
ook bslan soled (6l pxiy 59, 50 9 edls wals
5 Moy Fpy sald 4 Cews U0 gl o (5)lo e
S Glie 2B ) 6568 (Sl b g (S Gliee &l
0355 Jsb 50 (o5 5 490 32 4) b sladiges 51 S5 50
SIS sl sy 4 Cemd ilogre jsb a4 (5 eSS

2l il

o B i s a5 L 3l
2 s sl sl e il 53] 5l Jols b
il aslio cgx 2 Joao 40 IS D 93 1 slag,
b vl a6l Jol )y ol ead
g Cudld gy S bjled Al 4 ol (gl sxe
s 5 IS5ISTe sl 30 51 5y o e sl L 4z
Slay GHIRI by o il G h ke pglhe
bl sladges jo iw (lie pg 5y )0 IS
aiwlis Qoo o YL (g g vl U alin 56150

5 53 L o) 18 Sigmisy S slopl 5855 o1 ez () p3Y o 2 Jgur

) Oeml sy Ol 39y Ol =Ly

o Py Jo! Jos
6/95+0/22%¢ 1/10+0/13"* 1/03+0/00* sals
1/33+0/32* 0/73+0/11** 0/72+0/12" %0/8 5 yls
4/05+0/86> 0/91+0/09* 0/92+0/04* %L o5 ol5Ly
2/140+0/23% 0/89+0/06** 0/71+0/07* %112 5 oists
1/76x0/22%" 0/69+0/01* 0/51+0/00* U5/5 pglie arlis
3/65+0/13 0/79+0/01* 0/62+0/08"* %8 pglio aulis
3/03+0/56> 1/23+0/07 0/84+0/09* %10/5 pglie axwlis
5/27+0/40" 2/94+0/30™ 1/26+0/03* =S5 o)l

ol lodigas cyer (0> 0105) o me cglis pae oaims (Lis (gt 12 j0 (laSy SgS g >

O S S VS s LS PR (p> 0/05) o s Sglas pae snims plas (s o o LSS slacl



35

1392 uL.AM) c4 o)Lo.JB ‘M JL.\J ‘ul)’l U’JIJ& @Luo 9 du.hu P9l£ d.l?u

gk 4 wboo (RIBI S 5 08 S5 5l Lo Cudgide
Sglas adl ccls 1l o i dop0 12 Las oS
5 p8 5l S sl g 950 Jlosiee wals L Lag]
wolis Gl sladised 4 Cund S Colgide SO
awlis 8 (sl)ls s Lo g ol olaisl o9 4 |, pglis
Grdar Skl wals 4 Cod )b sk 4 pglis

RIS

sla Ty bl abe [(Sedglyl (w3
Lsladss o 050 5 50 5o S8l wttingy o JSS Jto o
awlis g B olS Lty sole g0 0g38] .l 0 03,51 B
6ol IS5 5 e p il ek 4 (b 4 pglis
Al sl e icmlie oS g5k 4y 0 S 51 ladiged
oo 55 0l o0 polio anslis 68 (hilo Lo ipy8 5 JSS

e SIS ke lii L olSslSty shls slagh

[ =}
o o o o
J

Ob diwgs k_;;.,_; Sl ails

o
1
I

=
SN
| |

IS5 o8 Snd oo

oON B oo ©
1

b e b il alo

15 5w

9;\)
e\“
)
Q"

ol | Jol (6 o3 5 abs el Slildl ailee 4SS5

100 -

20 7 ab

=
(6]
1

030 9 prbo ljlel ailee
=
o
1

o o

oo 51 ol ol IS lilinel ailoo .6

la o 51 ol 6 oo 5 o el Ll aile 5 S

o e p< 0/05 a1 o e gle] M snias (i uSs uf By« Sigm gy Cand (U o> Slo Sy polie atwlis g IS5l )...l: Y

VI



OhlSar 5 oo o3 [ atlts 5 (S5 ST )

36

g 2B (gl ge Sglis (S5 jlital Slai 5l ST aiged
29,5 bl e o o | gl L

ol olas 3 Jpaz pilhe @l (Gl owe 2L))
B 6 S celo 24 5 G Sl bl byles
s Jb 0 (P<O/05) sralys Souse b s lo gins
G el T2 23S 5l o 615 ixe yob 4 adiges
Sl sbizol 4y adl cad Sb5,l ol dald diges 4
55 Jols bl os o jloel wals alie a5 oS5
093 a1y Slo Gl Gyt (o5 5 e g vald e
iz ol 6l slales o ol olas]
Sbgre DSl pglie aalis Grizes 5 IS
slales Sl gl Olpss (P<O/05) cosls s>y
Jsb o pglie atulzs %8 i)l Jlas 5 G598 sl
Sy il (gl cme WS (6l cele 72
5 polie atwlis as,e 105 5 55 4lls lo,las a5
olo T2 Jsb 19 355 S 5 oS5 Jloss 39 ieasd
ol 2bl FOle ol b a4 (55l

wlie pab 5 Cdb clng sla Shy bl ladige

polie aiwlis B8 (1)ls diges oo gl § Wogr dali diges
Wgad a5 bl 0929 (gl Sme Dgldl oS 5 diged g
alid 5 ElSly calide zobaw (o b 358 sla S
.(P<0/05) sanlie (gl gme B! pglis
Ol g a5l Gl At polie gl sladisad
Sie cp YL (P<O/05) solss Kouss b ()Mo sine
9 A 5 S Cudadie S5 jled g polie atwlis

s

5 6ol sime yobo 4 %105 4 %8 I pglie awlis Jlaie
391 3 il e W S bl S
g g0 axals Sl %08 4 pglie arwlis %8 s
O sals dges b ool )l a5l s les 4 slog,]
om0 Gobdsime oglis (PO/05) conls (s ls e
oMb odyex Cabl g U e K5, a5l bl adS
95 lyls slal (sl oais 03,51 baosls) wis saslive
b oawlio jo polin axulis ¢ (BelSly Signsy ool

S sersp ot sl 72 48 24 (lacels 5 Sy oo O3] Sliliel iSlam 5 Jilas aile .3 Jgas

el 72 el 48 el 24
Al Plas 4l Sl Jslo 4l S5l Jla> Al

4/0 1/0 2/0% 5/0 200 3/5H%® 6/0 3/0 4/5% aals
5/0 200 4/0** 5/0 200 4/0* 6/0 2/0 4/0% %0/8 5 ol5L,
6/0 3/0 4/5™* 5/0 3/0 50t 6/0 3/0 5/5t% %l l5sl5L
6/0 200 4/0** 5/0 3/0 50t 6/0 2/0 5/0* %12 o5 oI5
5/0 3/0 4/0** 6/0 3/0 50t 6/0 3/0 5/0t* U5/5 pylio amlis
5/0 4/0 5/0* 6/0 4/0 5/0* 6/0 4/0 5/0% %8 pglio arwlis
5/0 3/0 4/0** 6/0 4/0 4/5* 6/0 4/0 4/5t% polie awlis
%10/5

4/0 200 3/0% 5/0 3/0 4/0* 5/0 3/0 4/0% =S5 o)l
0/001 0/021 0/219 Puatue

el ladiges o (p> 0/05 ) S sme Dol pae odias lis gt o (LS SaeS By >

il o (5,55 (sl 0y90 (pm (p> 0/05) S gre Dalis pae oams olis (s, 0 LS slael



37

540355 Ul La pesie oy rads ol 3 50 90,5 o
x> 00 ;53 8)ls 0 (21) sl 1) T 5 eslaul
ladsbe Jobial 25y el s 4nslis 31 b pgase

Wghse bl s 58
Lo edl hw p pglio aiwli g oSty ,3G
L ol 5o b ialidl a8 was e ol olallae gl
oolo g0 0558l Lal 0gy adlg> il Cluzl ley cllds
39 Mo w30 glbisde BB e 4 ke ail )
Sl Guss a ymie Lo SelS s e (LS e S
Ages Ay Commd Lo land )0 Siw liue (ralS  ailonls
2 et Ol Gix Gl 5l Jols ol bl jo vals
g Martin .a_sb o gods sl Cugb, 5 81,5 40,0
30 o cagb, s assls (5,55 1991 e o o)) 5en
Loslogls s asbioe oo sl o 008 S cs s
ey L by Cagb, L slaglb 4 Cons YU 2ughs,
alaly cnl 53 (Gled b Lol canss (g, MalS louglSy yoa
awlis )L~>L..o » )..ub L) ‘LQA.:@Kﬁ)M el 00l C)Ja.a
O 28l Cuslin g 0 o (55K 5 ol e mis ey
RS0 aS coul ol K0 405,38 .(23) wims o alS |,
BRNPSE O] 51 I VPR S S N VR VPR N T W N L SRRV
AU 5 sebeal 5 ailis slaJsilS o5 Ghals azes
Sl Jds @ anlis JLole g9, (SouS s
2 3B Gl 5 058 g0 ool jsleal (sloo iy il
(24) 515 05elS g 00 g5 4 S (Jole g0 opl 5l plas
st 5355 Sl logy 5 she @l 058 o0 oualie
3 bl slagl adbo lagl atwg sla Sy mli b
L dglio o pglie anwlis § 55551y Sigus s ool
g ol gyl g gl S Lol a1 S diges
b omlhass S ol mhw o | T o))
Ol)LSen 5 Guarda Lawg ool Cws an zuls b gues
3,1 4n laaelS g y0 5l (B (o2 o0l 5o <ol (2004)
L ell) (w ol 090 dlol> b g wad aslsl
2l 85 53 (IS oy Sl 5 b 5 s w05
U e 1) e o Sy badelS us wls olis

WL TR

Job 35 o Cagby » polie atwlits 5 o5 g5y 4T
Al S5 gmsm ool 90 5l ooliiwl g, Waw
slopls Cosh; ol Giulidl cel (Bl 5 pglie
ol Cowdy (gazs sliwl,y Ho Bl opl 4 ool Jool>
(98l e 55 B8 0 Lajlas O Dl ol
Ly gl il gl claps 4 ans oo bt b
A o (6,55 e Jsbo po 1 093 O (55 e
O3l el lasslS g juun aS Ll jlaiols cass 3 aall
slagiasiy b glhe (nlply wish oo jos O Qi
sy Ul 6 ol (sla sl s, el ol sl
Lls Jdo 4 polie arwlis § o5 o5k ools g0 .(13 14)
e g Saghy Gl con SYL OF (55l b b y0s

Dl b 6 Bl
10U pgate pzo p palie Al g o el 5T
s Gl 2 8y 1 SIS 5 esli
Cavallero .cisls pylie atwlis 4 Cod godg sla)b
JLw o Dexter 4 Izydorczyk 3 2002 Jlo ;o ), Ko 4
) s slagl opasa p2> » IS 55k 2008
OLS oSl (99581 a5 a8l 10 g 9iols S8 g 2 9 )50
2 o), o Skendi (15 16) s9i oo pr> ialS el
5 I8se ojlail 4y ay Sl al o5 wis 5 )L 2010 Lo
5 (13) sl oo gl agly 0,1 S 5 U5ISL ke
o098 ,512009 Jw yo o), LSen g KOIUS (pion
950l 8 gy 9550 1y (8IS e GU 2 pslie anulis
rgmate p2x> hals (1) W) alie a4
ol medgs S RV b (g oo 1) wdslS s 0 sl b
(18) loasgls g amm (39531 151 o 58l (5l 323, -1
Fge e Sl iSTy Sl 4 (55l S g 50 -2
3B oy pals =3 (18 19) leusslsy e o islS
oo sslS g aee (Vb (twgs Ol Coogas Lo 4 ez
e 4 BaSelSg e 5l (S p (0938l 45 sy o0 Sl 4
e 5 A ) g od e o3Il 5l i (69515 o
s S o Lngl oty 515 18 slosber (s
(20) 53t Jolor 0l 53 o S o 5 5255k
Glls Glapl ez LEalS gl a5 K Y alox 5l
O aYj B Jeod g0 53 ol on polie atulis
G5 O 4 atulis (nlple wBloe 5y (b s
8 s yasee Sidglial (slas 3T il cow g oasle B



OhlSen g ome oy L s g (S5l g1 )

38

)0 (als’ Sl s (b pogasie p> p pylie atulias
Dl G e p s pSedr Sl & J o
3 a4y plie atulis § GeSL, S SSgmsn 00,8
GHLAE gla Sy ot 5 F AL e s 215 |
ol 099581 aallae oyl s elsl sl g0 b
Jymame o> ols5 o sllasls b o)1 4 0l 5
Js—ame So plse 4 Sl oo Sigmsn oUW o)l

b ade il 0 aredgul b wae
e85 Al L Sl i 398 adllhe lgyl Sl
S—b 3 pole oSy (aagh Ciglue ;0 45 wdloe wd)]
oBiils ol simghy Cuglre 1wl odpwy Cud 4

Aled oo WS g pals Jb glacole> Jdo 4

References

1. Brites CM, Trigo MJ, Carrapico B, Alvifia M, Bessa
RJ. Maize and resistant starch enriched breads
reduce postprandial glycemic responses in rats. Nutr
Res 2011;31(4):302-8.

. Wang J, Rosell CM, Benedito de Barber C. Effect
of the addition of different fibres on wheat dough
performance and bread quality. Food chem
2002;79(2):221-6.

Gibson G, Roberfroid M. Dietary modulation of
the human colonic microbiotia: introducing the
concept of prebiotics. Nutr 1995;125:1401-12.

. Rodriguez-Cabezas ME, Camuesco D, Arribas B,
Garrido-Mesa N, Comalada M, Bailén E, et al. The
combination of fructooligosaccharides and resistant
starch shows prebioctic additive effects in rats. Clin
Nutr 2010;29(6):832-9.

. Bouhnik Y, Raskine L, Simoneau G, Vicaut E, Neut
C, Flourié B, et al. The capacity of nondigestible
carbohydrates to stimulate fecal bifidobacteria in
healthy humans: a double-blind, randomized,
placebo-controlled, parallel-group, dose-response
relation study. clin Nutr 2004;80(6):1658-64.

. Evdokia KM NP, Katja T, Vasilis S, Adamantini K.
Prebiotic potential of barley derived b-glucan at low
intake levels: A randomised, double-blinded,
placebo-controlled clinical study. Food Res Int
2010;43:1086-92.

. Mitsou EK, Panopoulou N, Turunen K, Spiliotis V,
Kyriacou A. Prebiotic potential of barley derived -
glucan at low intake levels: A randomised, double-
blinded, placebo-controlled clinical study. Food Res
Int 2010;43(4):1086-92.

10. Kalantari N,

ol 5 (LSS5 55 (0933l (rizean 5 (25) il 13
L awslie jo g)lo cmmn job 4y Sly Lals el polie
Cd Gl bl b gued 398 doel aS ol aald diged
u_SL) ‘SJ_M: u‘)._.uo ng-afo)Lb‘j W}IO) REY TS ‘)A.Q.> g_j
Sl BB Sle oliee 2olS ol el Jols slagl
109
9o B )‘ QLA)W_.% oolaz_ul 9 raﬁlsbc awlis 9 uL{sl?Lu
9 95 0L Cusb) i 5Nl o S
0l (55 @) )X 0599 5l s Sl 5 St Ol
Do a0 Gaile 503l s pslie atulis o (IS,
Olyie 4 wiilgs oo LS 5 cnl g) onl 5l 0gd on (6 ien
adl ig ooliiwl Cdy sla 03,91 ,8 4o Slu as OlS 5

. Cassidy A, Bingham S, Cummings J. Starch intake

and colorectal cancer risk: an international
comparison. Br J Cancer 1994;69(5):937-42

. FDA. Food labelling: Specific requirements for

health claims; Health claims :Soluble fiber from
certain foods and risk of coronary heart disease
(CHD). 21 Code of Federal Regulations 2008;
2(101.81):142-6.

Ghafarpour M. National
Comprehensive  Study on Household Food
Consumption Pattern and Nutritional Status, IR
Iran, 2001-2003. Tehran, Shahid Beheshti
University of Medical Sciences, National Nutrition
and Food Technology Research Institute,
Department of Nutrition Research; 2005 [in
Persian].

11. AACC. Approved Methods of American

Association of Cereal Chemists. 10th ed, St Paul,
Minn, USA. 2000.

12. Curi¢ D, Novotni D, Tusak D, Bauman I, Gabri¢ D.

Gluten-Free Bread Production by the Corn Meal
and Soybean Flour Extruded Blend Usage. Agri
Conspec Sci 2007;72(3):227-32.

13.Skendi A, Biliaderis C, Papageorgiou M,

Izydorczyk M. Effects of two barley PB-glucan
isolates on wheat flour dough and bread properties.
Food Chem 2010;119(3):1159-67.

14. Bhattacharya M, Erazo-Castrejon SV, Doehlert DC,

McMullen MS. Staling of bread as affected by
waxy wheat flour blends. Cereal chem
2002;79(2):178-82.

15. Cavallero A, Empilli S, Brighenti F, Stanca A. High

(1—3,1—4)-betaglucan barley ractions in bread



39

16.

17.

18.

19.

20.

making and their effects on human glycemic
response. Cereal Sci 2002;36 (1) 59-66.

Izydorczyk M, Dexter J. Barley B-glucans and
arabinoxylans: Molecular structure,
physicochemical properties, and uses in food

products—a Review. Food Res Int 2008;41(9):850-
68.

Korus J, Witczak M, Ziobro R, Juszczak L. The
impact of resistant starch on characteristics of
gluten-free dough and bread. Food Hydrocoll
2009;23(3):988-95.

Chen H, Rubenthaler G, Leung H, Baranowski J.
Chemical, physical, and baking properties of apple
fiber compared with wheat and oat bran. Cereal
Chem 1988;65(3):244-7.

Bhatty R. Physiochemical and functional
(breadmaking) properties of hull-less barley
fractions. Cereal Chem 1986;63(1):31-5.

Gill S, Vasanthan T, Ooraikul B, Rossnagel B.
Wheat bread quality as influenced by the
substitution of waxy and regular barley flours in
their native and extruded forms. J Cereal Scie
2002;36(2):219-37.

21. Miyazaki M, Van Hung P, Maeda T, Morita N.
Recent advances in application of modified starches
for breadmaking. Trends Food Sci Technol
2006;17(11):591-9.

22. Martin M, Zeleznak K, Hoseney R. A mechanism
of bread firming. I. Role of starch swelling. Cereal
chem 1991;68(5):498-503.

23. Armero E, Collar C. Antistaling additive effects on
fresh wheat bread quality/Efectos de los aditivos
antienvejecimiento sobre la calidad del pan fresco.
Food sci technol Int 1996;2(5):323-33.

24. Biliaderis C, Arvanitoyannis |1, lzydorczyk M,
Prokopowich D. Effect of hydrocolloids on
gelatinization and  structure  formation in
concentrated waxy maize and wheat starch gels.
Starke 1997;49(7-8):278-83.

25.Guarda A, Rosell C, Benedito C, Galotto M.
Different hydrocolloids as bread improvers and
antistaling agents. Food Hydrocoll 2004;18(2):241-
47.



Iranian Journal of Nutrition Sciences & Food Technology 40
Vol. 8, No. 4, Winter 2014

Influence of B-glucan and resistant starch on quality and sensory properties of sliced

white bread
Mohebbi Z', Homayouni A**, Azizi MH?, Asghari Jafarabadi M*

1- MSc. Student in Food Science and Technology, Student Research Committee, Faculty of Nutrition, Tabriz University of
Medical Sciences, Tabriz, Iran

2- *Corresponding author: Associate prof., Dept. of Food Science and Technology, Faculty of Nutrition, Tabriz University of
Medical Sciences, Tabriz, Iran, E-mail: Homayounia@tbhzmed.ac.ir

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

4- Assistant prof., Tabriz Health Services Management Research Center, Tabriz University of Medical Sciences, Tabriz, Iran

Received 23 Jun, 2013 Accepted 16 Sept, 2013

Background and Objective: Although bread is a staple food, it is a poor source of dietary fiber and has a high
glycemic index, which may increase the prevalence of diabetes. The addition of resistant starch and p-glucan with a
prebiotic effect can improve the nutritional value of this valuable nutrient.

Material and Methods: Different amounts of B-glucan (0.8%, 1%, 1.2% wi/w) and resistant starch (5.5%, 8%,
10.5%) were added to wheat flour and to one sample with 4% BG and 0.5% RS. Their effect on bread quality in
terms of moisture, specific volume, bread firmness, sensory evaluation, and bread salting during storage were
evaluated.

Results: The results of bread quality suggested that the addition of prebiotic B-glucan and resistant starch increased
moisture but decreased crumb firmness during 5 d of storage over that of the control sample. During storage, crumb
firmness of all samples increased significantly and was the same as the staling sensory results of bread. BG had no
significant effect on specific volume and RS decreased specific volume. The chewiness, crust, texture, color,
appearance, aroma, and taste/flavor of all samples were evaluated as being the same or slightly better than the
control.

Conclusion: B-glucan and resistant starch had no significant effect on the sensory properties of bread, but did
increase shelf life. Water absorption and moisture retention increased and staling decreased.

Keywords: B-glucan, Resistant starch, Prebiotica, Functional food, Bread quality



