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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).
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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).

gin— =Y
3,1 Oln il L s g e sdalie £ IS 53 45 6 S0k

Sl i Ol sl OV n 53 a5l 08 5 s



Firmness (N)

wedle 5,10 580 o3l Ol e

Q\)K\MJ QL;\NU(@_{

IN] st e L 3L 5 Vb e w0 0T 51 s s
S 3T w1y g Il 5T OYAD) syl e 5 i)l
Lok il o5 o o SRl O s 53 48 53
A3 50 salie (Clo 5T 5L 45 5ad) dald & el 4y o
I i el 1 Ol Gl (58 e
= S gl L asb) Gl el ok,
ol a0 Ry ol el s sad 5 me 0L ke RalS
el g et O ol (I a8 il s s
o5 BL Ol comsn 4 5 i g Jpame 3L OS5V
55 (084) 01LSan 5 opisle [YV] ws 8 ool osllas
SOl i le el ) 5 8 0 G b
5> 0L ke OAE oy gt 5l ey 45 38 0Ly 5 didls 0L
ST B 5l ol (058 Gladi gy o
o=l S 55 ez OIS Oloy e b 3 oS 555
e Ol Crgo 0 5 338 o Fs 5l Sl iy
2l oy s O ER pl s sd e Ll 06 3L
B U O L P B P v » A |
B 5 S L el 55T s s Oledl 5 il
b S el o g S Gl G eSS 4 a2l

IYA] Gl e J 28 1) sl 58 sl s il 58]

B2 hours after baking B 1 week after baking

= = N
o (6] o
[~
o
(@]
v}

v

0 (Control) 10 20
Enzymatic sorghum malt flour (%)
Fig 3 The effect of enzymatic sorghum malt flour
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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).



wedle 5,10 580 o3l Ol e

Q\)b/vusj QL;‘NUL«

S 25 351 O35 el S o3 Y0 50 S 5
Sl b Sl &Sl @ g L g g 53 bl 3 i el
Sl oyl a Sl sl 550 clos S T el oye 5 5
s e 3T b (sl bk gal 3 &S sl s
30 5 Ol e LIS ST (0 peSs 5 ool sladkd A 5
S35 = ) o) 2y e 53,8 Do S
S AL Gl e e s e slael (VL v Slis e
G 5 e SRl e UL 5 s S ol ams
Sl sl GBI ald wsad 4 e | e (5 S
o B el £ L 0T aglie 5 030 Skl s (5
Ay Oledl lia Olysls 50wy ool so &S b 8 13
055 s a3l 3T a3 \r 50 (gl Ked 5
sy Jlont ey dnils Aald & sad 4 Sond pilie Gy 0
03 4 S 303 33 0l 3 3L 3 g G ol oyl
ol 5 il 0351 et ) (b el S5 5 als
ol e Jslse ) g ol Sledllae Ll
S5 48 dditae Oliie C Sl ol B 8 )0 ab
C,;.«_gj\:wﬁ\jr_&:l,_ﬂuiiu”v_&bou

& Jpa s i

[re] s s

> Sl g Y
S5 slaas ol (e Sl st o S el
Sl o o V0 (gl dsad 5 S asiie (Y i)
2 L Sados b O 5o S el 5,500 ds s V0
i Ll (Gl sa Sl 55 5 5T s
g i sad ple o o e Sla S 3 pled 5o Slel
s b aged oS L (IS Sl 0 VL S (g b
(e 5SSl i et L Sledel oy il
Slenss o Jpam (S slaadlie 5 Sl i (Jolsis
Gt ol OLSin 5 oS o 5m LS 250 Ml 51 50
S s Lyl pde il 5 0T L 0A 4l se ez
Sl ds8 J2 A 3 pd el o patas 00
e OsVsn b 53 L Ulge oS LS 1z 55 SS
Opr 3 4 Sl 2655 g o 5T o 3T ol Olen
4 et 4 Gl ols Ol (sl [ialS (g3 (gl gims
o ol Olsls Gl = Ll s 8 o lae 8 Bl
[ SR U P N UV P BT B U PR
Ol 5 S osb a Lsls ege s Jlae Bl a1y VL Ll
Sl s 0 5l Tl 53 Sl pre b 4sed 5

ool e 35T U8B S dali & sed 4 S | (g R

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° 3.40+0.20° 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° 4.28+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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