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Influence of soaking and millet/water ratio on microwave-convective drying

characteristics and quality of cooked millet under the constant temperature
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Abstract; In this study, the cooked millet was dried using
microwave-convective drying under the constant temperature and the
effect of soaking and millet/water ratio before pressure cooking
millet on the drying kinetics and quality of dried millet were investi-
gated. The results showed that the whole drying process was con-
trolled by diffusion and characterized by two stage falling rate drying.

The moisture content during millet drying was predicted by the expe-
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rienced Henderson and Pabis modle (R?>>0.971 4) and the effective
moisture diffusivity calculated by Fick’s law of diffusion was in the
range of 3.30 X 107" m?/s to 5.03 X 10" " m?/s. The best sensory
quality was obtained when the ratio of millet to water was 1.5 © 1
(g/mL) and the millet was dipped for 3 h, in which the value of L * ,
a*,b*,C*, h" and AE was 45.75, 7.56, 38.93, 38.19, 78.84°
and 31.64 respectively. Under this condition, the rehydration ratio of
millet was the highest(2.48), and it could be rehydrated in 4.2 min.
Keywords: millet instant food; microwave-convective drying under

the constant temperature; characteristic; quality
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Schematic diagram of microwave-convective dryer
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Table 1

Standard of sensory evaluation of cooked millet
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Figure 2 Microwave-convective drying curves of precooking
millet as affected by soaking and millet/water

ratio under constant temperature
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Figure 3 Microwave-convective drying rate curves of pre-
cooking millet as affected by soaking and millet/

water ratio under constant temperature
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precooking millet as affected by soaking and millet/water ratio under constant temperature

F £ (Henderson and Pabis) B SHEFHATT HRY

Henderson and Pabis model parameters and effective moisture diffusion coefficient of microwave-convective drying for

b 197 5 Henderson and Pabis #& % 2 % ORI R B

é,fiii B a k R * <x1of312/- s K
. E-2) 0.962 8 0.042 1 0.988 5 0.001 0 3.30 0.994 8
1.0 : 2.0 i 0.967 5 0.045 4 0.987 4 0.001 2 3.78 0.993 9
o K 0.962 5 0.045 8 0.985 3 0.001 3 3.54 0.994 9
101 B 0.963 2 0.051 3 0.983 4 0.001 5 3.78 0.988 9
. K 0.968 5 0.049 8 0.987 1 0.001 2 3.72 0.992 3
1.0 1 1.0 i 0.991 2 0.050 5 0.991 5 0.086 9 3.83 0.988 9
‘ KB 0.965 3 0.051 7 0.978 7 0.001 8 3.53 0.981 6
1.5: 1.0 =i 0.984 0 0.059 1 0.987 8 0.001 1 3.89 0.977 4
‘ F 3 0.976 6 0.063 2 0.986 7 0.001 4 4,65 0.991 4
2.0 1 1.0 -~ 0.973 1 0.077 7 0.971 4 0.003 0 5.03 0.988 9
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Table 4 Color of microwave-convective dried millet as affected by soaking and millet/water

ratio under constant temperature

4k 3 %A
L~ a* b C* /) AE
KoK (g/mL) i

Xf HR2H 72.94+2.21*  11.50+1.05° 53.89+1.13*  55.10+1.89*  77.9941.75b —
' KRIZM  34.46+0.350  5.41+40.987  33.9840.85"  34.41+1.15°  80.99+1.35"  43.75+1.84P
Hoeze 2 33.474£1.25"0  4.7940.03" 29.78+0.21¢  30.16+0.44"  80.9040.78*  46.741+0.98*
_ KRR 44.86+£1.319  6.0440.21%  35.1040.71°  35.6240.98°  80.28+1.98"  34.23+0.67°
ho 2 32.67+0.237  5.83%0.18ef  30.64+0.37¢  31.19+0.67 f  79.2742.99"  46.84+1.76"
. KIFAL 49.6740.99°  7.63+0.12¢¢  38.68+0.87% 39.434+0.71«  78.88+1.15®  28.07+0.23¢
Lo bE3l0! 42.5440.19¢  6.2040.11%  37.7740.23¢  38.2840.21¢  80.7241.33*  34.8240.45°
) K| 51.93£1.32¢  8.4840.45%  40.4740.92¢  41.3540.32¢  78.214£1.33*%  25.1141.24
Lo b3l 45.7540.54¢  7.5640.21¢  38,19+0.860  38.9340.249  78.8442.35®>  31.64+0.899
. KB 55.75+2.43>  9.19+0.18"  46.25+0.75"  47.154+1.56>  78.80+0.89  18.95+1.77¢
R i 19.2040.21¢  8.0840.17%  40.25+0.55¢  41.05+0.74¢  78.69+0.76®  27.59=0.65¢
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dried millet as affected by soaking and millet/ water

ratio under constant temperature
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Table 5 Sensory scores of cookedmillet as affected by soaking and millet/water ratio
b 3 5%
i LS G AlS mp By
KK (g/mL) R
. R 6.240.6° 12.340.7¢ 9.54-0.4" 20.441.5¢ 18.4+1.1 66.8+3.5¢
oo B 5.62-0.30 13.741.2¢ 7.220.60 21.3+1.7¢ 16.54+1.5 64.34+2.1¢
. R 8.40.7" 11.5+1.1¢ 11.240.4¢ 20.541.3¢ 20.6+1.6 72.241.9¢
RO i 8.241.1" 13.541.7¢ 8.6--0.5" 23.740.49 18.241.2 72.241.7¢
. REH 13.5+0.8° 10.740.9" 11.84+1.7¢ 21.2+0.9¢ 21.4+%2.7 76.6£2.1!
oL 2 12.340.9¢ 12.240.8< 13.44+1.54 23.5+1.7¢ 20.3+0.8 81.741.58
N R 14.4+1.2¢ 10.5-£0.7% 16.4-0.7¢ 18.6-£0.5" 22.840.9 82.7+2.1¢
oo B 13.4+1.3¢  12.540.8% 18.8+ 1.5 20.540.5¢ 23.6=1.3 88.842.5"
' kW 10.3+0.8¢ 7.540.3% 13.6-+1.2¢ 15.240.7¢ 7.5+1.1 54.141.20
B0 1o B 8.5+0.9" 9.6+0.6" 17.30.7¢ 15.5+ 1.1 9.740.9 60.6+£1.4"
T RFIAS TR Y 5 B R R A 3 25 5 (P<C0.05)
*6 ZRESKKEAZMHUFZRANMEMESRERTREFNBRETIEER
Table 6 Sensory scores of microwave-convective dried millet as affected by soaking and
millet/water ratio under constant temperature
Qb B A
JERES S LU fih % By
KK (g/ml) 2
) KR 10.6£1.1° 12.24£1.0% 10.44+0.9% 10.1+0.7¢ 43.341.3%
Lo w2 7.940.4° 13.440.2b 10.6+0.1¢ 10.3+0.6% 42.240.3*
‘ R 14.3+1.29 11.5+0.8° 18.3£1.1 17.641.4 61.7£2.5"
Lo i 12.3+1.5¢ 14.540.9¢ 17.6+0.6" 16.6+£0.9" 61.042.1
‘ KEW  17.240.3¢ 15.441.74 23.540.9¢ 21.440.8¢ 77.542.5¢
oL 2 16.941.5¢ 17.5+1.1¢ 20.742.1¢ 24.5400.9%  79.643.2%
. KB 19.5+1.11 17.641.4¢ 20.5+1.3¢ 23.6+2.1¢ 81.2+3.5¢
oo B 18.6+1.5¢ 18.742.5¢ 26.6--1.5¢ 25.6-1.4¢ 89.5-2.30
] Ecaltl 12.7+1.5¢ 11.741.5¢° 17.440.8° 17.6+0.6° 71.4+1.5¢
S B 14.6-1.2¢ 15.7£1.1¢ 20.640.9¢ 21.640.8¢ 72.541.5¢

T B 0B R R A % % 5 (P<C0.05),

3 Bk
A 58 0 7 8 R VR ZE AT K K L 5 R S S 6
JIN DR A U ok R IR TR Bl A R R L B KB AL B
K VECE SR A B W 2 T Henderson and Pabis
RO DLW Nk TS B Ko & &, AR 8
AR R A BOK T B REN 3.30X10 7 ~5.03X
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