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Table 1 Specific volume and total acceptability of cakes containing heat-moisture treated millet flour

Moisture (%) Temperature (°C) HMT flour (%) Specific volume (cm®/g) Total acceptability
Wheat flour _ 7.2+1°2
Untreated millet flour 4.42+0.06' 6.6+0.7%%
20 100 25 4.45+0.04% 6.6+1.1%%
50 4.47+0.04% 7+0.9%°
75 4.46+0.057 6.7+0.8%
100 4.42+0.06' 6.3+0.8°%
120 25 4.50+0.05" 6.9+0.7%°
50 4.50+0.03% 6.7+0.8%
75 4.58+0.06° 6.5+0.8%
100 4.49+0.04% 6.1+0.9%
30 100 25 4.53+0.01% 6.8+0.9%
50 4.58+0.02% 7.1£1%®
75 4.73+0.01% 6.6+0.7%%
100 4.66+0.03 6.1+1%
120 25 4.35+0.05% 7+0.7%°
50 4.31+0.05" 6.4+0.5"%
75 4.24+0.06' 5.8+1.1°
100 4.32+0.02" 4.8+0.8'

Vauesin the same column with the same letter are not significantly different (P < 0.05).
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Table 2 Moisture content of cakes containing heat-moisture treated millet flour during storage

Moist  Temp |]::|V|T Storage time (days)
o o our
RS 0 3 6 9
Untreated millet flour 18.9+0.1 Afon 12.2+¢1.25 11.7+0.2 % 11.8+0.0 %
20 100 25 18.4+1.1 A" 12.1+0.4 B2 11.7+0.1 %2 11.6+0.3 B2
50 19.4:+1 .2 Adefoh 12.6+0.2 %2 12.3+0.2 %2 12.1+0.3 %
75 19.0+0.7 Afon 12.3+0.1 %2 12.1+0.1 %2 11.9+0.1 %2
100 19.6+0.5 A 12.8+1.3%2 12.2+0.1 %2 11.8+0.1 %2
120 25 18.6+0.2 A9 11.7+0.1 %2 11.9+0.1 52 11.8+0.3 52
50 19.4:+0,2 Adefoh 11.9+0.1 % 11.9+0.9 %2 11.5+0.7 B2
75 19.1+0.7 Ao 12.6+0.1 %2 12.2+0.1 %2 11.7+0.4 %2
100 20.5+0.6 A%ce 13.0+0.1 %2 12.2+41.1 52 11.9+0.5 52
30 100 25 18.9+0.1 Afon 12.6+0.0 B2 11.5+0.1 < 11.4+0.2 <
50 19.5+1.2 Ao 12.3+0.5 52 11.5+0.2 82 11.5+0.1 %2
75 20.0+0.3 Abcdef 12.9+0.1 %2 11.7+0.1 11.4+0.1
100 20.9+0.1 A%° 12.8+1.6 52 11.7+0.3 52 11.7+0.2 B2
120 25 20.2+0.3 Adbodet 12.3+0.2 %2 11.8+0.0 %2 11.3+0.7 %2
50 20.8+0.3 A% 12.3+0.2 %2 11.8+0.0 %2 11.3+0.7 %2
75 21.740.4 12 12.2+0.3 52 11.8+0.3 B2 11.2+0.2 <
100 21.1+0.3 A% 12.5+0.3 B2 12.0+0.2 B2 11.2+0.5

Moist: moisture
Temp: temperature

Values in the same row with the same capital letter are not significantly different (P < 0.05).
Vauesin the same column with the same small Ietter are not significantly different (P < 0.05).
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Table 3 Hardness of cakes containing heat-moisture treated millet flour during storage

Moist Temp HMT Storage time (days)
ONCe B 0 3 6 9
(%)
Untreated millet flour 527+45 739454 B¢ 86152 A% 844473 AB®
20 100 25 520+35 5 68450 A% 74346 763£72 A%
50 50055 Bede 660+41 A 720487 A% 740445 A
75 484+37 B 685:+43 Abcdet 693+73 ¢ 747+42 A
100 492+32 Coe 667+34 Bede 759442 Abede 761+66 A
120 25 537+32 Bbd 700418 Abede 759414 Abede 759482 AP
50 520420 716249 Bb 818+27 A¥ 811+53 A%
75 531+43 B 711460 AP 78855 Adbcde 798163 A%
100 567+44 ¥ 751+80 B® 878+47 12 878+28 12
30 100 25 494+4] e 691:+28 Bbedef 77533 Adbcde 760450 AB
50 50865 Bt 707+10 AP 70651 A° 752454 AP
75 441+44 8 655+13 A% 718455 A% 745457 A
100 418+14 5 621+34 A¢ 689:+68 A° 691+34 A°
120 25 60540 B2 702+16 AP 75548 Abede 76629 A
50 625+37 B2 753+35 A% 822+71 A% 814+73/%®
75 638+35 B2 80358 A2 794447 Adbde 80852 A®
100 622+50 B2 810+34 12 834478 A% 846148 "®

Moist: moisture content
Temp: temperature

Vauesin the same row with the same capital |etter are not significantly different (P < 0.05).
Vauesin the same column with the same small Ietter are not significantly different (P < 0.05).
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Table 4 Cohesiveness of cakes containing heat-moisture treated millet flour during storage

Moist Temp |]::|V|T Storage time (days)
° our
) O g 0 3 6 9
Untreated millet flour 0.430+0.053 A% 0.182+0.002 B 0.156+0.002 Bf 0.153+0.003 B
20 100 25 0.434+0.028 A% 0.189+0.005 Bf 0.165+0.005 B3¢ 0.157+0.004 9"
50 0.450+0.043 A% 0.216+0.008 B 0.193+0.006 B¢ 0.183+0.017 B¢
75 0.469+0.019 A2 0.257+0.002 B° 0.218+0.004 0.219+0.011 >
100 0.480+0.013 A2 0.267+0.004 B° 0.236+0.001 0.230+0.006 “®
120 25 0.440+0.034 A% 0.213+0.010 B 0.196+0.003 B¢ 0.188+0.010 B
50 0.430+0.032 A% 0.235+0.012 B¢ 0.220+0.014 B 0.202+0.017 B«
75 0.428+0.033 A% 0.261+0.023 B° 0.233+0.025 B° 0.226+0.020 B°
100 0.435+0.020 A% 0.293+0.023 B2 0.271+0.028 B¢ 0.244+0.010 @
30 100 25 0.443+0.030 A% 0.214+0.002 B% 0.190+0.012 B 0.173+0.008
50 0.446+0.025 A% 0.211+0.010 B 0.188+0.004 B 0.171+0.005
75 0.431+0.004 A% 0.227+0.004 B 0.209+0.003 0.192+0.003 P
100 0.410+0.018 A 0.267+0.010 ®° 0.227+0.009 “* 0.221+0.011
120 25 0.397+0.007 A™ 0.185+0.012 B 0.170+0.015 B¢ 0.161+0.006 "
50 0.376+0.016 ~° 0.197+0.014 B¢ 0.161+0.013 ¢ 0.141+0.003 ©
75 0.369+0.021 A° 0.166+0.009 B9 0.155+0.006 B¢ 0.136+0.003 @
100 0.363+0.023 ° 0.177+0.011 B 0.148+0.002 ¢ 0.143+0.010 "

Moist: moisture
Temp: temperature

Values in the same row with the same capital letter are not significantly different (P < 0.05).

Values in the same column with the same small letter are not significantly different (P < 0.05).
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Table 5 Springiness of cakes containing heat-moisture treated millet flour during storage

Moist Temp |]::(|\)/|u1' Storage time (days)
@) (O g 0 3 6 9
Untreated millet flour 0.873+0.013"%  0.625+0.011 5% 0.596+0.008 B*  0.570+0.026 <
20 100 25 0.877+0.015°%  0.642+0.004 B 0.594+0.020 0.577+0.005 *
50 0.868+0.025 A%* 0.651+0.012 B 0.620+£0.009 ®*  0.598+0.007 <
75 0.882+0.014 *® 0.708+0.007 5% 0.640+0.018 “® 0.651+0.001 ©
100 0.880+0.009 A%* 0.719+0.012 B2 0.667+0.013 @ 0.652+0.001 @
120 25 0.873+0.003 A%* 0.656+0.010 B 0.631+0.007 “®  0.590+0.018 P
50 0.861+0.013 %™ 0.646+0.026 5®  0.622+0.026 5**  0.598+0.033 B**
75 0.830+0.032 % 0.657+0.0335%¢  0.625+0.031 5*®  (0.504+0.023 **
100 0.819+0.022 A% 0.658+0.050 B 0.631+0.034 5% 0,610+0.025 B>
30 100 25 0.892+0.004 A2 0.674+0.028 B*° 0.614+0.009 ©*  0.602+0.029
50 0.857+0.011 %% 0.657+0.011 B 0.626+0.003 ©™®  0.615+0.010 <@
75 0.833+0.014 "% 0.656+0.009 B 0.634+0.001 B 0.603+0.033 ***
100 0.731+0.028 Af 0.601+0.021 & 0.559+0.039 B 0.521+0.022
120 25 0.855+0.011 " 0.630+0.023 5  0.608+0.012 5"  (.585+0.021 ***
50 0.846+0.005 "% 0.662+0.017 B 0.615+0.005 ®*  0.506+0.017 <
75 0.831+0.011 A% 0.626+0.021 5% 0.613+0.015 8™  (0.596+0.004 “*
100 0.818+0.036 " 0.604+0.038 5 0.591+0.030 5 0.578+0.042 B*°

Moist: moisture
Temp: temperature

Vauesin the same row with the same capital |etter are not significantly different (P < 0.05).
Vauesin the same column with the same small Ietter are not significantly different (P < 0.05).
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Cake prepared from heat-moisture treated
millet flour (37% magnification)
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Cake prepared from raw millet flour (500x
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d. Cake prepared from heat-moisture treated
millet flour (500x magnification)
Fig 1 Scanning electron micrographs
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In this study, effect of heat-moisture treatment of proso millet flour on the textural characteristics of
gluten-free cake during storage was investigated. Millet flour was treated with two different moisture
contents (20% and 30%) at two temperatures (100C and 120C), and then different amounts (0-100%) of
treated flours were used in cake formulation. Specific volume, sensory acceptance, microstructure,
moisture content and texture parameters of cake crumb on the baking day, and 3", 6™ and 9" days of
storage were studied. The results showed that increasing the intensity of heat-moisture treatment and also
increasing the treated flour content increased the moisture content of cake crumb in the baking day. The
cakes containing flour treated at 30% of moisture and 100C had high volume with softest texture but
cakes prepared from flour treated at 30% of moisture and 120C had a compact and dense texture with the
highest hardness values. With increasing storage time, the moisture content of cake crumb decreased and
the hardness of that increased, and heat-moisture treatment could not reduce the rate of moisture loss and
hardening during storage. Using of heat-moisture treated flour did not improve cohesiveness and
springiness of the cake in baking day but a greater reduction of cohesiveness and springiness was
observed for control sample during 9-day storage. The findings in this work provide evidence that hesat-
moisture treatment of millet flour could improve quality of cake.
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