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Table 1 Formulation of gluten free cakes containing corn starch and different levels of ajowan

powder.
Control 3% Ajowan 6% Ajowan 9% Ajowan A12% .15%
jowan Ajowan

Corn starch(g) 100 100 100 100 100 100
Ajowan powder(g) 0 3 6 9 12 15
Oil(g) 57 57 57 57 57 57
Dry milk(g) 4 4 4 4 4 4
Egg(g) 74 74 74 74 74 74

Water(g) 25.0 25.8 26.5 27.3 28.0 28.8
Sugar powder(g) 85 85 85 85 85 85
Baking powder(g) 1.35 1.35 1.35 1.35 1.35 1.35

Vanilla(g) 1 1 1 1 1 1

Guar gum(g) 0.6 0.6 0.6 0.6 0.6 0.6
Xanthan gum(g) 0.3 0.3 0.3 0.3 0.3 0.3
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Table 2 Effect of ajowan content on hardness (N) of gluten-free cakes.

15% 12% 9% 6% 3% control Tre}mg"s/
ays
0.16+£0.01%*  0.14+£0.01** 0.13+0.00"* 0.14+0.01"*  0.14+0.01**  0.13+0.00™ 1
0.23+0.035%  0.18+0.01%° 0.18+0.01°°  0.18+0.01*%°  0.15£0.01%°  0.15+0.0145° 7
0.29+0.07%  0.24+0.01"°  0.21£0.02*  0.20£0.00*°  0.18+0.01°  0.18+0.02"¢ 14

* The different capital letters and lower case letters, indicate a significant difference (p<0.05) between storage
days and treatments, respectively.

Jodsw —¥-¥
S cilsen (Gl gad e Jdsd i ) ISE 5 Y s
oS 3ls Ol Laesls BT s . das e 0L 1y (5408 05k
Sl el I8 Gpn SIS w L Al ey 05
A KS laaigel s sl (P</00) Sls pme
Sl bt gas 5o KSR Ol o i S5k
J S @sed 3 O Ol oy 2aS 5 (IYAOY) L35 Ao ys V0
ol S sl lie 05l 0 sdalie (LY4/A0)
Pa Sl sla e sl ol s @Sy 4 b
Ol oomen il J 28 e b oaalle 53 0L 4l
2 68 sbadshe 155 5 ol 4 SIS il s

Sy a;lawuoTﬁﬁ@q)’l oS s 5 e

s a3l lie sy 53 (WTAY) OLKes 5 OLb 50
Lles S 518 1 Sy esler b S O g Ss
O S a0 o ed plaly S 03533 31 ) 2 b LaO
fre ol ekt Olpe 8 Azl 0Ly (SIS
Al & gad a4y Comd (Sol3 e 5k 4 plal s 5 0L
O K8 s (V07Y) O 5 0L Lasl [Y4] 5y nis
ol Gz &5 Wl s B oy aly 558
51 5 oS 55T 5l ekd ags dald Wsad 4 Sl msn A
(V) OLGer 5 o [Y0] amils gt i 0
oz S s 4 e 0l sk s iSO

Fig 1 Experimental cake slices and crumb structure: Control (A), 3% ajowan (B), 6% ajowan (C), 9% ajowan
(D), 12% ajowan (E), 15% ajowan (F).
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Table 2 Effect of ajowan content on porosity (%) of gluten-free cake.
15% 12% 9% 6% 3% (C(‘)’:f’ml)

38.5342.94°  33.4+1.72°  36:1.62°  32.3+0.69"°  30.63+1.64™ 20.85+1.33°
* Different letters represent significant differences (p<0.05) between treatments.
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Table 3 Effect of ajowan content on color of gluten-free cakes.

b* a¥ L* Treatments
31.33£2.51¢ -6.33+0.57¢ 66.00+1.02° control

33.33+1.15 -3.05+1.03° 60.67+2.08" 3%

34.21+1.05" -1.67£0.57° 57.67+3.05" 6%

35.17+1.05% 0.33+0.57° 53.33+2.08° 9%

35.67+1.52% 1.67+1.52° 48.33+3.51° 12%

36.67+1.52° 3.67+1.52% 44.67+2.51¢ 15%

* Different letters in the same row represent significant differences (p<<0.05) between means.
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Fig 3 Total flavonoid content of cake samples with
different levels of ajowan powder. Data are mean
of triplicate measurements (n = 3). Error bars
indicate SD values. Different letters indicate
significant (p<0.05) difference between means.
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Fig 4 Total antioxidant capacity of cake samples
with different levels of ajowan powder. Data are
mean of triplicate measurements (n = 3). Error bars
indicate SD values. Different letters indicate
significant (p<0.05) difference between means.
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Fig 2 Total phenolic content of cake samples with
different levels of ajowan powder. Data are mean
of triplicate measurements (n = 3). Error bars
indicate SD values. Different letters indicate
significant (p<0.05) difference between means.
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Fig 6 Water activity content of cake samples with
different levels of ajowan powder. Data are mean
of triplicate measurements (n = 3). Error bars

indicate SD values. Different letters indicate
significant (p<0.05) difference between means.
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Fig 5 Total fiber content of cake samples with
different levels of ajowan powder. Data are mean
of triplicate measurements (n = 3). Error bars
indicate SD values. Different letters indicate
significant (p<0.05) difference between means.
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Table 5 Mold growth count in the cake samples with different levels of ajowan powder during

storage.
1™ 2nd 3 40 5 60 = g’

Treatments week week week week week week week week
Control (0%) <10 <10 <10 <100 <100 <100
3% _ _ _ <10 <10 <10 <10 <100

6% . . . _ _ _ <10 <100

9% . . . _ _ _ <10 <100
12% _ _ _ _ _ _ <10 <10
15% <10 <10
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Fig 7 Sensory scores of gluten-free cakes
containing different levels of ajowan powder
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The aim of study was to produce gluten-free cake for celiac patients using
Ajowan powder and to increases of its nutritional value and improve its textural
properties. For this purpose, Ajowan powder at 0, 3, 6,9, 12 and 15% levels was
added into gluten-free cake formulation and their effects were evaluated on
nutritional (fiber, water activity, phenolic compounds, flavonoid compounds and
antioxidant activity), and technological characteristics (color, porosity and
microstructure and hardness) of cake. According to obtained results, the use of
Ajowan powder caused an increase in fiber content and water activity of gluten-
free cake. Also, the porosity of the samples increased with increasing the amount
of Ajowan powder. Color parameters of the cake crumb showed that increasing
the amount of Ajowan powder caused a decrease in brightness index (L*), an
increase in redness (a*) and yellowness (b*). By increasing the Ajowan powder
level to 15%, the content of phenolic and flavonoid compounds as well as the
antioxidant activity of the samples increased 8.9, 14.3 and 4.1 time more than
control sample, respectively. Moreover, cake hardness increased with increasing
Ajowan powder level during 14 days of storage, but it was not evident in low
levels of Ajowan powder. 15% Ajowan powder and control samples had highest
(0.89 N) and lowest (0.13N) hardness, respectively. Sensory evaluation
performed by the panelists also showed that the overall acceptability was higher
at samples treated with 3 and 6% of Ajowan powder than other samples. Finally,
the sample containing 6% of Ajowan powder was introduced as the best sample.

aA



