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1. Proso millet
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Table 1 Abbreviations used for different formulation of cake

Heat-moisture treatment

Millet flour Rice flour Xanthan

Abbreviation  TTEINNt - (90) Moisture (%) (%) gum (%)
R 0 0 0 100 0
c” 0 0 50 50 0

C-0.15 0 0 50 50 0.15
HMT™™ 10-90 90 10 50 50 0
HMT 10-110 110 10 50 50 0
HMT 15-90 90 15 50 50 0
HMT 15-110 110 15 50 50 0
HMT 20-90 90 20 50 50 0
HMT 20-110 110 20 50 50 0
* Rice **Control ***Heat-moisture treatment
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Clour and Appearance
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3. Springiness
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Table 2 Proximate composition of rice flour and millet flour (wb %)

Sample Moisture Protein Lipid Ash
Rice flour 10+0.15° 9.06+0.21° 1.4£0.07° 0.56+0.05"
Millet flour 10+0.10" 11.1+0.25" 2.85+0.1% 0.95+0.02°
Mean values = SD. Means with different superscripts in columns indicate significant differences among samples
(p<0.05).
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1. Barnyard millet

AA§A



\YaA b‘bj.d A 092 Aw)L..i

1.04 - 3
1.02 -

8

0.98 -
0.96 - g
0.94 -
0.92 -

Specific gravity (-)

Treatments

Fig 1 Specific gravity of cake batters prepared from different treatments

Mean values + SD. Means with different superscripts indicate significant differences among treatments
(p<0.05).
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Fig 2 Viscosity of cake batters prepared from different treatments

Mean values + SD. Means with different superscripts indicate significant differences among treatments
(p<0.05).
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Table 3. Baking loss, Specific volume and porosity values of cake samples prepared from different

treatments

Treatments (%) Cooking loss (cm3/g) Specific volume Porosity(%)
R 14.84+0.05° 2.1840.10° 33.67+0.06°

C 14.84+0.04° 1.79+0.08¢ 27.81+0.09¢
C-0.15 14.22+0.05° 2.2240.07° 34.70+0.01°
HMT 10-90 14.18+ 0.02* 1.83+0.11° 29.25+0.04
HMT 10-110 14.12+ 0.08° 1.86+0.17° 31.20£0.08°
HMT 15-90 13.47+0.07° 2.04+0.08° 32.74+0.08°
HMT 15-110 12.86+0.07° 2.09+0.15° 33.69+0.04"
HMT 20-90 12.90+0.07" 2.08+0.10° 33.78+0.04°
HMT 20-110 12.72+0.02° 2.20+0.08° 34.66+0.04*

Mean values = SD. Means with different superscripts in columns indicate significant differences among

treatments (p<0.05).
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Table 4. Hardness values of cake samples prepared from different treatments

Treatments Hardness (N)
(7 days after baking) (2 hours after baking)

R 7.911+0.012%¢ 5.320+0.113"%
C 9.049+0.076 6.545+0.107"*
C-0.15 7.796+0.069 5.113+0.173%"
HMT 10-90 8.804+0.017%° 6.142+0.085""
HMT 10-110 8.775+0.101%° 5.900+0.027"¢
HMT 15-90 8.231+0.108" 5.367+0.040"
HMT 15-110 7.715+0.034" 5.169+0.035"
HMT 20-90 7.701+0.09% 5.120£0.065""
HMT 20-110 7.385+0.029%" 4.743+0.128%¢

Mean values = SD. Means with different superscripts in columns indicate significant differences among
treatments and means with different superscripts in rows indicate significant differences in treatment during
storage (p<0.05).
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Table 5 Cohesiveness values of cake samples prepared from different treatments

Cohesiveness (-)

Treatments (7 days after baking) (2 hours after baking)
R 0.259+0.0555% 0.639+0.008"
C 0.215+0.007%¢ 0.543+0.012*"
C-0.15 0.325+0.006™ 0.667+0.006"*
HMT 10-90 0.250+0.0035 0.565+0.012¢
HMT 10-110 0.248+0.0105° 0.557+0.003¢
HMT 15-90 0.265+0.0045¢ 0.649+0.009"¢
HMT 15-110 0.272+0.0035¢ 0.664+0.005""
HMT 20-90 0.27340.004%¢ 0.663+0.004"¢
HMT 20-110 0.294+0.0085° 0.680+0.005"*

Mean values = SD. Means with different superscripts in columns indicate significant differences among
treatments and means with different superscripts in rows indicate significant differences in treatment during
storage (p<0.05).
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Table 6 Springiness values of cake samples prepared from different treatments

Springiness (-

Treatments (7 days after bakinlg)) : (2( l)lours after baking)
R 0.761+0.006¢ 0.929+0.005"¢
C 0.747+0.0035" 0.921+0.003"
C-0.15 0.839+0.009"° 0.948+0.008"°
HMT 10-90 0.759+0.0055¢ 0.92440.002"
HMT 10-110 0.779+0.005%¢ 0.935+0.004"¢
HMT 15-90 0.802+0.004° 0.946+0.003°
HMT 15-110 0.835+0.005° 0.955+0.010"°
HMT 20-90 0.838+0.003"° 0.952+0.003"°
HMT 20-110 0.851+0.004% 0.959+0.003"*

Mean values = SD. Means with different superscripts in columns indicate significant differences among
treatments and means with different superscripts in rows indicate significant differences in treatment during
storage (p<0.05).
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Fig 3 Moisture values of cake samples prepared from different treatments
Mean values = SD. Means with different superscripts indicate significant differences among treatments (p<0.05).
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Table 7 Crust and crumb indices of cake samples prepared from different treatments

Crust indices of cake

Crumb indices of cake

Treatments - - - " " "
b a L b a L
R 20.8+0.1° 10.1+0.4° 79.7+0.4° 17.3+0.3¢ 2+0.1" 89.240.2°
C 17.8+0.1" 11.8+0.1° 70.2+0.2° 18+0.2° 4.9+0.1" 84.5+0.1¢
C-0.15 19.1£0.1¢ 11.10.1¢ 71.8+0.2° 20.2+0.1™ 4.4+0.1¢ 85.3+0.2°
HMT 10-90 18.1£0.12 12.1£0.1° 65.2+0.1" 18.540.1° 5.1%0.1° 81.8+0.1"
HMT 10-110 19+0.1¢ 13.2+0.1° 60.420.1" 20.1%0.1° 6.6+0.1° 71.5+0.1°
HMT 15-90 18.4+0.1" 12.7£0.1° 66.9+0.1° 18.8+0.1¢ 5.5+0.1 82.6+0.1°
HMT 15-110 19.3+0.1° 13.4+0.1° 62.4+0.1" 20.4%0.1% 7.60.1° 73.6£0.1"
HMT 20-90 18.6+0.1° 12.9+0.1° 68.5+0.1¢ 19+0.2¢ 5.9%0.1° 83.7+0.2¢
HMT 20-110 19.5+0.1° 13.5+0.1° 64.4+0.28 20.7+0.1° 7.840.1° 74.8+80.28

Mean values = SD. Means with different superscripts in columns indicate significant differences among
treatments (p<0.05).
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Table 8 Sensory evaluation values of cake samples prepared from different treatments

Treatments Texture Taste Odor af);))leo;rzz(cie accerf){tlzt:ll)lili ty
R 7.20+0.63° 7.45+0.55" 7.35+0.47° 8.15+0.41% 7.13+0.89>
C 5.75+0.59° 5.70+0.71¢ 5.59+0.55% 7.55+0.44% 6.31+0.43%
C-0.15 7.35+0.75° 7.50+0.58™ 7.15+0.88° 8.20+0.42° 7.75+0.61°
HMT 10-90 4.65+0.63° 5.40+0.66° 5.55+0.50° 5.70+0.42¢ 6.19+0.51¢
HMT 10-110 7.30+0.79° 5.75+0.49° 5.60+0.57¢ 5.60+0.52¢ 6.56+0.51%
HMT 15-90 7.20+0.59° 7.30+0.48° 6.50+0.47° 6.70+0.42" 6.88+0.78°%
HMT 15-110 7.59+0.60° 7.60+0.88™ 7.20+0.63° 7.30+0.48° 7.44+0.63"
HMT 20-90 8.70+0.48" 8.20+0.48% 8.55+0.50° 7.80+0.42 7.81+0.86™
HMT 20-110 8.55+0.50° 8.50+0.47° 8.40+0.52° 8.60+0.52° 8.19+0.35°

Mean values = SD. Means with different superscripts in columns indicate significant differences among
treatments (p<0.05).
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Comparison of the effect of heat-moisture treatment of millet
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Usually, raw and unmodified flours are used in the gluten-free products industry and the most
common way to increase the quality of gluten-free products is to use gums. In order to increase
consumer demand for non-additive products, we can improve the quality of flour and gluten-free cake
by using physical treatment of cereal grains. The aim of this study was to compare the effect of
xanthan gum with the effect of heat-moisture treatment on physicochemical and sensory properties of
gluten-free cake from millet and rice flour (50:50). In this study, the effects of xanthan gum on two
levels 0 and 0.15 %, heat-moisture treatments at three levels of moisture 10, 15 and 20% and two
levels of temperature 90 and 110° C on physicochemical and sensory properties of batter and gluten-
free cake from millet and rice flour (50:50) were compared. The results showed, with increasing
moisture and temperature in the heat-moisture treatment, the specific weight of the batter decreased
and its viscosity increased. also, the physicochemical and sensory properties of cake such as specific
volume, porosity and texture of cake were significantly improved on the baking day and during
maintenance compared to the control sample (p <0.05). So that the samples containing millet flour
obtained at 20% moisture and 110°C did not show significant differences in the physicochemical and
sensorial properties of the samples containing 0.15% xanthan gum (P<0.05). Based on the findings of
this study, heat-moisture treatment can be a good alternative to gum in gluten-free cakes.
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