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6. Hardness
7. Trigger Point
8. Target Value
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Fig 1 The effect of enzymatic sorghum malt flour
on moisture of gluten-free cake.
Different letters represent significant difference
from one another (p<0.05).
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Specific volume (g/ml)
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Fig 2The effect of enzymatic sorghum malt flour
on specific volume of gluten-free cake.
Different letters represent significant difference
from one another (p<0.05).

Jodse-v-¥
s glaassas s Ll Sl sl et
e T Ol 58 Ly a8 sls 0L 25 4 (7 ISCE)
JoIs Ol cad sl 0550 3 55 Ao 3 V0 e b oy 5
X35 0T 3l gy 5 S39%0 $H 55 S Do i p KS
DL s i o o scalie 3L 5 Olse 5> s
055 s e T Il 35T Ao ys Ve (sl i sel oS sl
30 sl aised g andlaS sy S Ol o 2l Sl
s Ole s 55 psS s ol Sl 35T A3 VO
oot Sle 3,1 AL & 5e3) dald & ga0 4 S (S
Az (3,1 055 pell p SCd Ao 53 YO (g5l 5 0585 por
Sy b slres sl 3 8l sae Rl Ol IS sba
I F T J¥ PRI JCIRR.
}Q|j_§>:l4_d4_'>:ﬁ454w|£;|j£>dlui>g}c“)'}5
Laol sy 5 oeds 5 8l iy (38 slad b
b 020353 ks Ol ik a8 8 oy 50 Sl 55
G o) Sl kol s bl 550nl 51 dal s 2t
o 35T a3 10 5V 0 (gl aped dw &S T o o
SO iy s o3 V0 sl oh 90 05 o o3
53 bl Llos g 55850 KS oest & $2005 Sl ol
L3 Y0 5 Y gsl lawped s Olse 2alS 35
USan 5 s puaie S S L oS s sm gor 5l I )
S50 5,1 G Sl glas,l 5 oS W3 508 Ol 5 (VFAQ)
s las )Ty S 5 o 3,0 o ol 3 eslinad
5 o 2 slae (3ol Slad 21531 (555 o (e

Yoy

el W 5T 5 g o8 S il 0 (e 351) S 5
}dj;dzga,\i;wiwwh}i,\;l{dusj)zzﬁf
S O Glaesysl, b gl o S Sdeus Sl sl
plsd dhoz 5l st s Ll e $250 B 5 el gllas
%Gnﬁcw|uu>)j\jjw|)zb g_))l]a.nﬂ\:.“)‘)g-»«:\‘jj
e el b 0T e 5 305 lsa w1
;‘J..sg';.iu‘:J&{"}&é))}jé\)ﬁdlﬁéjbdﬂlﬁ@-ﬁi)éj
S8 e SRl el 503, S iy bl s Sl 5
(] (,JJ.T g R e ULt P 238
s 5 SLstSt ol sU slaes sl 3 0 g b 4 Dol
b Oliie ol andl asly s JQLLA@\:JA.!(YNV)
QYW&SLAWAJLJ'L&w'LJ)fQM
et o G553 el W o 5T (65l (5 sl (6 oo
CA 5 oS3 |5 g Lalss 5540 (6 mas b At 3
Wl e Sla Sl (IS S 3L sl e
Sl Bl bl ps g5 d Grm e e glde Ol smean
L bl s b s [YY] dal cuils i s slacls
oy Ve j\&é}béhdﬁf@ﬁ&h&
w;]db:ﬂ.,\ﬁp):\‘ojﬁ Ao L;)bo\.}f,j);,.!b:j
)gdwlj\g;ur»dmss,\.ﬂ)@jﬁ;@((aﬁjy
O;_il‘.,\_w)da&m;sq{éésjy&;}lgﬁl{@:\ﬁxi‘l}
A__«'j}\;)}:_‘.uy)ﬂ)ﬁ)zﬁj_ﬁajl.ulj‘u:ﬁﬁlj'éldsw‘
ol oSl iy Al e (SIS s i SIS e
pubwdé)%Mngw@)M)}
slacls K s Ll IR RS U G P P
:L?HIJQ_AQ:)'V_@J_'J}L})ARQL;A}JJLQﬁ
J)\.LS/J.ATMJJ\&L@ uulj_é(.»ﬂcldb_j.\:sy
A Sl G Sl iy e S s g 31 [YY]
e 5T VL slis jga> 31 50 o 2S5 (gl sime
uwéw>@lwtﬁ,&§wﬁwj
L sass sles sbols il bl ol 4 oS ol
32 ol 3G s b el e )10 O3 T b s
Sl alS 5 5508 05 oo g KS e s D
Cdls Hlasl Ol g el S st 4 (6355 slss slad sl
= 3l S Gladi el edir S L a8l 5SS

LSl Sl g dald gl 4 Cad (6 S


http://dx.doi.org/10.22034/FSCT.19.131.247
https://dorl.net/dor/20.1001.1.20088787.1401.19.131.20.1
https://fsct.modares.ac.ir/article-7-65695-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-02-11 ]

[ DOR: 20.1001.1.20088787.1401.19.131.20.1 ]

[ DOI: 10.22034/FSCT.19.131.247 ]

VEO) (65 4 ayss O 6l

Olnl 2l mlo 5 psle alos

AL 4 gad) dald e 4 Cand SIS 05 i SIS
ol K3 43 Y0 (sl 5 oS s o T e s
b Csy Sl ey el Y Sl a3l s (0T 03
Oliws oS 55 Jb= L3 cpl il 2alS(P<0.05) (s s s
ol el 35T s 310 LV (b e pas s,
S5 ol S e YO 5 Y (sl Glakisal 5 0S5
= b (W 3L s Ol (S SLIs €505 53 (2D)
A sl A ;s 40 Ol clg_.ﬂ 23 Gl mme DS
g a5 A S ekt S ol S bl e
G3m5 5 S Sl oS s sl e s s YO (ol
e Ol i 3l (058 sm om 51 o 35T A36) sl
A s sla) s sy Sl ey i S ey 05l s 2l
w&_ioujwift{.«s;wljsswﬂdlﬁww
GIR SS Osd o S badise el A5 51 ey
i Oljn 53 il 53l ol 48 dezils 3Lz Ol s
3l 3 p S o 3T Il 35T U31) dald i sa s L
G5 glaises plo 3l 5 Setn Sl (K3 A3 YO
Sl b5 0l LI L il she Ol il cpl 4 g
G b 042 Sl IS Hsba S e Sl eSS Ol
S 3ol c;)k_,;;_sg@u slaos sl b ol OAs
Lol 53 01 5 (5,8 o o8 ol (slonpay 5la0T 520 02
Laias 5 3l cn e 5 81 o 5 G WOl (53l
T ) ey 5 ealinal Laes sl Sl s ol g 8l
S 5 prb 5 b e Sk gy B L 55 0
(Sl aul9) edody cpl b tins o ows 511, 355 4l
Sl 65 5wy Gl (S o el s 53 4
e Vyamn iy Sl ol (3L g3 i) e
o e 45 5,5 0 Do iy 4 she 5l o by JU]
S s Gl b aglie 53 Ypems 5 edd oz 5L bl
L L e e 35S 0 13 DS O pae (Sl el 5, e
PS03 A g ensm Sslite phe e o (502
L = 5l o abad SHdl e a5 550 I3 es 50 8 2oL,
Al e DA (IS Dby CB IS L 5 Al e S g5
5 b e JEalS (gl Ll sl > ol socnl 31 [YE]
o= O S sl gy (gad S Jpaee il S 050
5 @l PE SV pamme 3L o5 Ol (I Gl LS
Sheslial g by e b 5 Sl s e 288U

Yoy

o O geYga 3 53 Dl W o 5T 3100 51 2 5l L
R P P (N R WS PR IS | S W] I WP Y W
e 5 L s Gl A5 ea sl 8 s s e
R EPECIW PN ET | 3} Y ARG Y
5y by J sl b aS g s JiB Oldies
S 2 a8 558 O o SIS s S S
31,3 Y0 5 Y0 e 53 Dl 5] = VL gl g
33) G5 slaaspei Jols Ol el 555 5 Lo
Aol 2l (o8 e 3T 1o 3 YO 5 Y (5l 50
slPU laes sl s Ol 350 b LI D3 s
iz o 35T G e pehas ailior 4l Sl 5T (55l
S S WL Gt sl moms 5 382 Vg0 b L
oLl xS ol 55 e 3 (YY) 25T 5 oSl
Sols 48 e 531 ar 5T e 55T 055531 45 L3505
S et So3 551 3 0 e go b 4 (sl Std shal CJlad
Odd e Sl 5 (St Sl 3Ll Ly sl
iy w31 35 B0) es 53 gm0 536 slad b
o=l O ol Sl 2le e w5 (0 2S5 A5
o S S S e i b g3 S ok 4 Sl
2 5=l 3 s sl e Sl 58 hias S
5 LS ladshe sl b s 4 s 4l

DT e s ol jesl oS e

a
b b
¢ d
JI IIe
0 20

0 (Control) 1

25

Porosity (%)
= [y N
o (6] o

[65]

o

Enzymatic sorghum malt flour (%)

Fig 3The effect of enzymatic sorghum malt flour
on porosity of gluten-free cake.
Different letters represent significant difference
from one another (p<0.05).
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Different letters represent significant difference
from one another (p<0.05).
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TablelThe effect of enzymatic sorghum malt flour on crust color values of gluten-free cake.

Enzymatic sorghum

Crust color

malt flour (%) L* a* b*

0 (control) 38.73+0.25° 2.30+0.10° 21.27+0.40°
5 42.20+0.30° 2.77+0.12¢ 21.29+0.64"
10 45.07+0.38" 3.67+0.15° 21.30+0.53°
15 44.77£021°  5.57+0.15° 21.40+0.10°
20 42.40+0.46° 7.67+£0.23° 21.30+0.66°
20 38.77+0.45° 7.80+0.10° 21.47+0.78"

Different letters in each column represent significant difference from one another (p<0.05).
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Table2-The effect of enzymatic sorghum malt flour on sensory properties values of gluten-free cake.

Treatments Sensory properties
Form &Shape Upper surface  Bottom surface Porosity
0 (Control)  3.27+0.09° 2.80+0.20° 3.67£0.41° 3.20+0.20°
5 3.60+0.00 3.73+0.12° 3.87+0.04% 3.73+0.12°
10 4.33+0.12% 4.07+0.09* 3.93+0.14° 4.33+0.12°
15 3.07+0.17° 3.80+0.00 3.80+0.00% 3.13+0.12°
20 2.40+0.20° 3.13+0.18° 3.67+0.31° 3.60+0.00°
25 2.07+0.14° 2.87+0.37° 3.400.20° 2.40+0.20°
Treatments Sensory properties
Texture Chewiness Odor&Taste overall acceptance
0 (Control) 3.00+0.00° 3.07+0.12¢ 3.47+0.12° 3.19+0.057
5 3.93£0.12°  4.07+0.12b 4.40+0.20° 3.91+0.02°
10 4.07+0.12% 4.40+0.20a 4.47+0.12° 4.284+0.07°
15 4.00+0.00* 3.80+0.20b 3.73+0.09° 3.56+0.07°
20 3.07+0.09¢ 3.20+0.09¢ 3.07+0.19° 3.04+0.07°
25 2.13+0.17"  2.47+0.12d 2.23+017° 2.64+0.06"

Different letters in each column represent significant difference from one another (p<0.05).
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Today various sweeteners are competing with sucrose in food market. They are
creating acceptable sweetness and preserving technological and sensory
properties of the product. In this study enzymatic sorghum malt use as sucrose
replacer in gluten-free rice cake production. For this purpose, moisture, specific
volume, porosity, crust color values, firmness and sensory properties were
evaluated. The results showed that with increasing substitution of sucrose by
enzymatic sorghum malt, moisture content and a* increased. However, falling
the moisture content in sample containing malt flour were lower than control
during the storage (1week) was with the lapse of time a week after bake a cake,
malt flour contains less moisture loss in samples from the control samples. The
results also showed enzymatic sorghum malt increased the softness of texture
and able to prevent hardening of the texture during storage. In addition, the
results indicated that the sample that 40% sucrose had been replaced with malt
flour had the highest porosity, specific volume and L* value. Also this sample
was equal in sweetness to control and the judges taste the sample was superior
in other features. Thus, according to the results we can say that an enzymatic
sorghum malt can be used as a natural sweetener, especially in celiac disease is
needed products.
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