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Fig 1The chemical structure of Phytic acid
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1. Scanning Electron Microscopy
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Table 1 Phytic acid content of different treatments (mg/100 g) .

Tre;t(r:ent Flour type Fermentation type Fteirrrrllée(nht(a)lflign Phytic acid cc;r;tent (mg/100
1 Atlas Yeast 0 13.84+0.26
2 Atlas Yeast 2 9.30+0.27°
3 Atlas Yeast 4 8.33+0.19°
4 Atlas Sour dough 0 12.86+0.26"
5 Atlas Sour dough 2 9.88+0.26"
6 Atlas Sour dough 4 7.28+0.26°
7 Beyglari Yeast 0 15.26+0.26"
8 Beyglari Yeast 2 11.10+0.27°
9 Beyglari Yeast 4 7.35+0.32°
10 Beyglari Sour dough 0 14.06+0.26
11 Beyglari Sour dough 2 10.35+0.27°
12 Beyglari Sour dough 4 7.054+0.32°

“Phytic acid content is the mean of four replications.
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Table 2- Analysis of variance for the effect of fermentation type and time on the phytic acid content and
sensorial attributes.

Sum of squares

The source DF Phytic acué)(mg/loo Color Odor Flavor Atcajgs)e
Fermentation type 3.93* 0.75% 0.3 1.39* 1.8%
Fermentation time (h) 2 172.90% 10.58° 18.08°* 22.65" 19.4°
Time * Type 2.09* 0.58° 297 2.95% 234"
Error 36 0.07 0.08 0.36 0.208 0.104

** Significantly different at (P<0.01) * Significantly different at (P<0.05) ns: no significant difference.

S ezl o 53 06 K55 55 » e §5 5 e Ol
e Y L T e L
oy ssh sl s Clll sl Coy slaol sp 4 suls
Tl 03 e Ol 5 e g Jlie GU 5 e O
ol Sy sl 06 g p b S dess SO e
3,8 Sipso sy AL e &S Cislas pds cpl il
Oley s> s (cdls dal i glabade LB a5 Ob s
Sl 0 Ky say gl LB 8 Wlg e s
Gl U b 350 3 S b e s w0 el any
Ol hlime 50 5 e Oloj sl 58 Slas sS1 ol ooy
&)%W-}vﬂﬁ&idw‘é‘“ﬂﬁ“’uﬁfﬁﬁd
¢ o 5 Lyl aen oS ol 0L il 5y Jls pee
MO[AJ}MC}J{&UHU}MO&)QJA:M

YAY

S Ole) e & s,y 56 ANOVA Ju oLl
A3 S Okl a3 ol A T Blie 36
dowd b 0L oy (sl 1 a5l el ay 0L Szd sl Ol 5
r g S Oley Do 5 e gy a4 el Siml S
o osls OLE Vol 3 ame l 500 O3 &S Olimen Ll
Gl past (sl AY/0 Cl,scz.ﬂ\,\ﬁpﬁp;j‘@ud\@.;ﬁ
Lol 3 gl ale 55 (sl AO/0 ] S Aoy Loyl
e Al Bl e e g b S sl g S S
Lol Ol (3ol 510K b siledly Kb el (65l
ol 53 51 S e e slislen L A1) 06 s S
Aol Qe 7 e Oles Sl (fne Jlodins LS 4 05 e
By alie Candy e (ol Gl rames AL 0SS
-4 S 15 Anl b gla, Sl U o 45 gl b 5 S

Jlie 30 oman 5 el Olej e g5 oS sl 0L



posee 3l el g e (E) 00 (SKd denl O e 4l

Q\)deiw&ﬁwﬁ

Al B b ol sl (aS (Shs oal B il
S ol O sty LS Cudo pl gl mess Ol 8B
o AS S ol L bl S e Ol el
sl

Ol & gl o oy 51 ey sllae S pltes (51 1
oS g s e Oyl me Blite Sl S ax g pesS
JB 0L plsl sl e Ol G LI a8 s o O 5
oo b s Oy O g5 a0 aSl s 4053
SIS G 2 osSB sl Sglite Jl a5 LI 5 andls
b o 30 U ps s e Oboy S S
eSS s g5 95 s 3l g s e bedd oy gla 0L
Dls 1y 55 0 318 a8 Sy slael oo jtiey mass Sl ¥ 31
lomest b gl sl do)s A0/0 L bl 55T 6 sDlay il e
0L Al 3 eyl oy 1 £ Sl 5 e sl £ 51 g
Sl pess cele Slexr L3 s lul b co eld Sy sl
Adgs 03 S S Y

Sy 15 S Sl S 3 e Oy ek Sy slall
K5 0331 Sy 8l e Ol3 i Rl L]
Olsee ool Oloy ilsdl bl o jressd Colr g3 sllae
5ol G 5, el el 5l el al sladl
O Koy s anl Sl el Gud (gl oggd STy s
A3 A0/e L bl syl le 3l5e 03 35 o oshlast
ook rstee SO 5205 el L ST gl A
35 &S el 06 SaJgBl el 5l S ekl e
Oy e ulsdl b IS Hebay shls page S8 0L 5 dy
S BB s 05l sle 06 5 Bl 25 06 550 eSS
S A B4 Ly e Dlsls Fpdy 355e 5l
e Sele 5o Ol Sl 5 wle S5 5wl b s
Slaal £ el Sy e 5 ABL o olin 3T 650 53 8 gl
wle 55 L gl sl dops AV/6 L I 55T ax ST s S
das e Ol 48 syl cls 1) ¥ Sl s el g o
S S gl Al Lo AY/0 L M 55T s ale et
IS GlatlE ol Son § 55 4 by 55 0T 45 LS e sl

VAL

RS S s S g oSt ol by sl e
o a3l 06 g sl 4 edd S5 v eled (o)
2ol ol pre Sl dos S Oliabl mha s e s
onlin Oloy Sk 5 e enlin sy sl L 055 e 1
Lol e ol 5 06 53 slilagdly b Aol Oljs oS
5 Seidenl a3 53 ool ol S 4 a5 b LIS S g
Sl s Oy De (fals S S5 OIS o e ol
G e e ol s eSS Smddeal 03,50 ety
LSk \cﬂb chw 45, obe bl sl i Gu b 5l 5 o s
oS b ol Dal ey es Ole3 O 3 oS 5 slgniy
Gy sl 4 @ a5 b sl Sl e e ol
Odel s (6l 5 e Oloy Celas £ 2aS St el Slel
S 33 cpl e el L S Cele 93 e e ol
e S ko 53 a DA 0350 (sl eeelie Oles Ol
Dy 035
5 Kbt Slio Sle alis YT
7o g U SU Lol e ol

o 2o ¥ dsdr 3 adlas 355 Dlivo 5 S0ke anslie
ol 4 S 13

Ol QJ«;MC}‘MTC}U:SBMJ:&W,&L;\JJ.
S Aol Do Sl el W3S I3 s 35 eSS
iy Sad ol Olse 3 oo 6 s 5 5 301 g9
S S W3S (68 ams ) Jadr 4 e LS ol
doss Loyl b I 35T a by e OB 3 Sadind slilaily
S il e e ol Sl LAY/ gl Al
Loy Lol bl 35T 4 by e OB 3 Sadinl otilaily
iles s Celu Sl 593 by e 53 AO/O Glf;:.,a\
) Sslie s Ol skl e gy dbgi e 5 e
Sy e Ky (AS e b 3wl o) g5 93
le 0L a5 ey o 0L Y s mls 5 AdL o (Sl 55

1.RSM



WA ol = N E oy 90 AL ol

s b 5 pske

Table 3 Mean of Phytic acid content and sensorial attributes depending on fermentation type and time.

Phytic acid

Acceptance Flavor Odor Color content Fem}enta'{llon f Flour e}nd
(mg/100 g) time (h) ermentation type
2.540.1 1.75+0.5 2+0.2 2.5+0.1 13.84+0.26 0 Flour with 85.5 %
5+0.0 5£0.0 4+0.0 4+0.0 9.30+0.27 2 extraction rate with
2+0.0 2+0.0 2.520.5 4+0.0 8.33+0.19 4 yeast
3+0.0 3+0.0 3+0.0 3+0.0 15.26+0.26 0 Flour with 82.5 %
4+0.0 4+0.0 4+0.0 4+0.0 11.10+£0.27 2 extraction rate with
4+0.0 4+0.0 2+0.0 3+0.0 7.35+0.32 4 yeast
1+0.0 1£0.0 1£0.0 2+0.0 12.86+0.26 0 Flour with 85.5 %
4.25+0.5 4.25+0.5 5+0.0 4+0.0 9.3840.26 2 extraction rate with
3+0.0 4+0.0 2+0.0 3+0.0 7.28+0.26 4 sour dough
2+0.0 2+0.0 2+0.0 2+0.0 14.06+0.26 0 Flour with 82.5 %
4+0.0 4+0.0 3+0.0 4+0.0 10.35+0.27 2 extraction rate with
3+0.0 3+0.0 3+0.0 3+0.0 7.05+0.32 4 sour dough
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1. Response Surface Methodology

YAO

A0/0 L bl 35T L eds o 06 eosthe 5 3550

M@&b;;hgbjﬁbaﬁ&d}dﬁw\w);
o O sl Shasl cp zaS 5 8815 (0 slael) Slaal o i
3 gl Al o3 A0JO Ly bl )T L sdd oy 0L by
S S sk op e Ol Oab ale A5 L el eSS
bodd oy 06 (st 5 ol s o ol 53 55 06 2
eSS Lol el oy OU ) e e cele Sy
=06 as sls olas @Lﬁ ol o slall aje s s AL
odd Sy SLaOL Sl g e Cobisler Lol ooy gla
oy U Lsse 06 ek e 4 S ki s O
0 kel sllae qab 550 5o il s e Cele 3 3 0l
,Cl;;w\.u);/\o/opwﬁl;)ipauc,_;gau@»ﬁf
o 3 Ml e Sl 3 bkl e b edd e
Lzl dops AY/0 L IS 1L eds cou glaot
dos A0/0 L bl 5T 5 st csle f 5 Y wle e
oot bl sl doss AV/6 L (s IS 5T 5 ol s
bl 3T S8 sl 3 s el Jlexr 5 5 Lo S
RS eSS Dok wle B ol plsal A s A0/0 L
(o Pl b lie sl oty Ok 1 b Ll
Oy S OL 3 ) (g2 00 oesd el 0L

famme rndy sk 0L IS pady 55 sbal e



paea Jlodd agd e (3l) 0L Sad sl Ol e g lie UL 5 Glees Ko (o

bis 5 Of @S o b 03 Vo b (5 ed00505 fes Ol g 53 1y 2l 3l oo 3 odd J 8 5 s oy g
S s syl e Of m Sl Cailes 5 gk G0 3 e Olgs e Olos disls 13 ey 2 3550 OB S
S 3 03 S Wiy K S o 0L At gy Ol i o (il 0L Kb el Ol (s pme LU oy
gy 92 05 sl od o AS1y Al o OBIS pas A S Al Dlpee a5 L 0L oy el J S )
0% gl Oley Ol 1 Qi ol pimman [VV] 555 0 OU bl sy e S ) Sl re glads clS b
3B N0 5N 0 Ghe eSS caids T 5 Y O gl S ol Ol b bl b O e (S SE sleS s
(S8 Olyn 1) s £0 5 YO YO &l 53 Llg e S8 Cepe (Bl Ok Skl ess Ol 5 pes O
Sy ded oS5 SOl posate e 5 b Sy Gy pemed ol ol e U 0L sy sl
5 e Ol oy eSS &S LB S a5 oedls I3 ) L solwalllinl ool plo s slgniny i 4 Sl ol J 28
055 L 0L 4 by e o paie e 5 Joelod Ol o 2ie dol Al g jase o s YO 5 Ayl e sl Y/0
W33 80 G5 e 5 kB3 Vb e es i Tr sl e D] 0 sl 3 gl il 4 ar s b s
D] 55 Yoot 4o adsl s Ol s (Y OLs 5 e &

adllas 5590 Slio Kot o jlo —F-Y Olie (e peS Glp L aids 80 Ode 4 olg e 5 33

gty o patie o 5 IS Ol (p it QU et
bl 58 adds Vo Sl s Ol L ke iomen A5 S
Aol &S (golspme UL ax 5 L og ke AS S S

DL ch...:L;c QLv ;j:j S ))\) QL &) é})ﬁ@

L G 53 odd ey p Slho Siar b £ Jod
alie 93 4 50 Dl b ba maly ulal pl a0 0L
y&g\,ﬁ}'li.\;)l;MUaS;ﬁuwuaM
&.‘z‘ LJLA.:.?" c]a.ﬂ DL ;:—\MA LJ L;J'WM Qb}.: le Q)y

La 2 D393l L Ol s L OU 3l eslawal <
.Jw)ééiLiMLfJM); @B PR Ot SRR OB R el e
3 35 ) 06 gy K55 OWIS fes 5 (6 pbaests AL

Table 4 Correlation matrix of Phytic acid content and sensorial attributes depending on fermentation

time and type.

Phytic acid Color Odor Flavor Acceptance
Phytic acid 1
Color -0.44* 1
Odor -0.176 0.8** 1
Flavor -0.48* 0.72% 0.73** 1
Acceptance -0.37%* 0.73** 0.73% 0.95 1
** Significant correlation at 1% (P<0.01) * Significant correlation at 5% (P<0.05)
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Fig 2 Scanning electron Microscopy structure of Beyglari bread with 4 hour fermentation time (A) and it’s 3D
structure (white arrows indicate starch granules and black arrows indicate gluten structure).
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Fig 3 Scanning electron Microscopy structure of Atlas bread with 2 hour fermentation time (A) and it’s 3D
structure (white arrows indicate starch granules and black arrows indicate gluten structure).
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The effect of three factors, the percentage of bran of flour, fermentation type with sourdough or bakery’s
yeast and fermentation time was investigated to determine phytic acid content, organoleptic properties and
texture of traditional bread, Lavash, at Kermanshah province. Lavash bread with different flour and
sourdough was produced after 0, 2, and 4 hours of fermentation. Results analysis showed both of
fermentation type and fermentation time had significant effect on phytic acid content and organoleptic
properties. Mean comparison showed Beiglari flour (with 17.5 % bran) fermented with bakery's yeast
during 4 hours had the least phytic acid. The result of organoleptic properties by Duncan test showed
fermented Atlas flour (with 14.5 % bran) during 2 hours with bakery’s yeast had the best organoleptic
characteristics. Correlation of response showed that phytic acid content had negative relationship with
overall acceptance of sensory properties (p<0.01). The results of SEM analysis showed Atlas flour with 2
hours fermentation that had the best organoleptic characteristics had higher porosity and better texture
than Beiglari flour with 4 hours fermentation.
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