LAl 5o g sdiboln

VAR ¢y baal ST s 105 5550 (gallas
Py oS 9 (295500 9 b (s3LGg ST w0

9 Sgdae And (g7 9 SD 03 Erendd oS 5 AT Canl Gl g oy Jeame S Sl

1395 5L Sy3e s 5 6551 5] it (panSnl cmlis (pacsile oo 4y g 3l (g3 58l
St T s @b Gufign oliwe b o)l ol puadS 5 81 ¢ 05,5 (sloinaliny uizrani s
&g @l 5l eolitul 9,00 5100 Ko ol CudeS L J8lg i o ol iVl 4zl o
Sheslb b jeas o pusS Olals plael Caand oime o CodeS S5y o JBly (et )0
o] PS5l ons g 0,1 50 o 08 Gl 50 39290 g aS (el pAIS G (oo phng Lo
g 051 eig Oliee (R s 5 03,8 e 1) IS conds Jaiie jres 4y cwilagarBl oo
S e s @ plsd g J 6 me3 o 5l eaisl 005 (s (paiS Slegdls woy0 5 jliny azliz
5 2l mlo o Los 31 (o205 0 )5 @ 4z g5 b odane ylis o bgliue plpjo (oS Canglie
S9zge gbo 4 axgi )l Ta> 5l ST olr g by IMAe @ az g8 L g LS il YL Ceeld
Srae slp hled plord Glesogsdl Slpas ) bBTL (igren  Cul a8l colbitenl (o
s Gz 655 O Ll we)lez g Hsree S S5 bl el 4Bl a1 prda Lo g 3
@ Ok )0 G5eS PISSIE Heeylkz 6 S g G 9 Cmgs Wbl wdgil ol ogien
Rl adg chad 69.S (5,158 00 5 aaSy 5l e aldle adgi b lhaiske pleslile (pl )0 09 50 jleds

2958 ey el ()15 Sete g ol ALl wdei L plplosiee Ggme j5aST 50 0gne
25 0 35750 $3Wan mBl S ppmlie Ban b pobringh ol oz 50 il (paiSady
2 7B Laie b )5 5550 03T b (ommsb golie Slsinge 035 o paiS )T ol el 5905
3 CokeS S (sl el gt b ol 350 s 5 sl ¢ S50 Dot 5 oS
oSl 5l By et 50 T anTB eagd (s SLaS S 5l S He i Cosal (Jpaze iy
b 4 )1 1l e 5 St (6505 (pgralaisl (Ghaghy ol planil (6l il 10,55 5 slahg
A 20,0 5 035 (s paS 50T (55leKiy5 8 50 Brae lej g gl sl (o)l el el
astin 03 G pAiS 5l ool Cews a8, /4y ol ol (695 09 (5590 Codlad e ol
941 )l 09,5039 0wl g )ouo,0 34 (cdalé 9o 40 03y y 0,15l eolatul b J8ly o .y
g Alils (plgd (_gLQJﬂA)’T A adgi Jas 0 54 /43 (cdale g0 o ol ol el (9.5 j09 ) 4/ 45
oz 2l i 5, el collabiash ) s sead g3, 5 PH 443 ((cbale g0 0/ 445 44
Sl plad bl 00,5 obs,l sods Blaleised (o Sleogas § (s SO, (Jlg 8l sl
5 4jgSay Olie 5o a5 (Jb j0 8l GLalPH 5 arils (gl ) Slyiome dojlos clale al3l L
ol Al Lil381 L aS 5gy ol 51/ Doy 4 Slo J8ly cly 5 JUT oo sgmg Lial3dl o colles

5 ndetS Gliee 5o ()b 58l (33445 ()8 sy w3l ey 4 (St Ol



LAl 5o g sdiboln

15 Sz il Lo lews cdle Ll L oS ol i b)) ol S Fa el salS
23] dag ot adg ledily (9 SUN gy Se pglai ) P<445 (00,55 ssalive (pu b3

O Yloim! aS 0l Cugy (o59l5 aSid yidon o 50 (o jlowd o 4y Cnd 00y 0,1 9 2, jlg
J?r.l.?u Mw‘ oéy)w LQ.QA}Q.! ).:Lw L ML@)LQ.U LJ"‘ O )Lbjf p.’)j).uw.u g».JL’B ode
Cagy byl plo 4 Cans 08) w0, 5 (2B 5L peu T clale 200581 L 31y slerd s i

ol @l 1y (S 53y sletel o YL (2,855 g5 0231 b ool g J3lg ecoled o aus

Bl 5 5ol el 5565 1091 )l gy w3l co las 00 (0T i 051500l

VYVEA-VAYF-£EF1IFAVISYYFALY + taolinbl (g0 ylous
WWAANYIY - g ls g,

@l plie 5 pole : (dani gaih,

S N S PT | FLJEI Cwe] K

92y S yiSD 5 ol amn Lo jaese iS5 tlesaly lobw!
kY Fls 1oy 558 g Loalyny el 2801 y9liee (ylobwl

Ph.D. Dissertation:

The effect of natural and microbial proteases on quality
of waffles

The purpose of this study was to use kiwifruit and fig extracts, bugged wheat flour and
commercial protease enzyme of fungal added to waffle formula during four steps. The first
step was to analyze the physicochemical properties of wheat flour. The second step was to
extract the kiwi fruit and fig extracts and then was dried. The third step was to extract
protease enzyme from bugged wheat flour. In the fourth stage, fungal protease enzyme in
two concentrations (1.111 and 1.1107?), bugged wheat flour in two concentration(1/1 and
1/0), fig and kiwi fruit extracts in two concentrations (1.11 and 1.10?) were added to the
waffle formula and their effect were assayed on quality and sensory properties of waffles.
The results showed that moisture content, density and pH decreased by
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increasing of treatments concentration, while there was an increase in viscosity and water
activity. Texture analysis demonstrated that adhesion (especially, fungal protease enzyme
(1.1107)) rose, by using of increasing the concentration of treatments, on the other hand, a
significant reduction was observed in extensibility and softness characteristics. Index b *
and brightness increased when the concentration of treatments increased. The results of
sensory evaluation showed that no significant effect was observed in sensory evaluation (P



<1.10). Electron microscopic images of waffles produced by fungal protease enzyme and
bugged wheat flour showed more degradation of the gluten matrix than other treatments,
which was probably due to the higher activity of protease enzyme in these treatments than
other samples. Also, more porosity of waffle sheets was observed with increasing the
concentration of fungal protease enzyme and bugged wheat flour compared to other
treatments. Finally, waffles was prepared by using fungal protease enzyme had the highest
overall acceptance score



