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Abstract: Aiming to promote the utilization of millet bran resources, the millet bran oil was extracted by

subcritical low — temperature extraction technology.

Single factor experiments were conducted to

investigate the effects of extraction time, extraction temperature, and solid — liquid ratio on the extraction

rate of millet bran oil. Based on this,

with the oil extraction rate of millet bran as an index, the

parameters of subcritical low — temperature extraction of millet bran oil were optimized using response

surface methodology. The results showed that the optimal process parameters for extracting oil from millet

bran by subecritical low — temperature extraction were as follows:

extraction time 25 min, extraction

temperature 35 °C and solid — liquid ratio 1:4. Under these conditions, the oil extraction rate of millet

bran was 95.3% .

Overall, the process can be effectively used for the extraction of millet bran oil.

Key words: subcritical low — temperature extraction; millet bran oil; response surface methodology; oil

extraction rate
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Table 1 Factors and levels of response surface methodology
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Table 2 Design and results of response surface methodology

RIS A B c Y/%
1 0 0 0 95.3
2 1 -1 0 88.5
3 -1 0 -1 82.6
4 1 0 1 89.6
5 1 1 0 88.6
6 0 -1 1 86.6
7 -1 0 1 83.9
8 0 0 0 95.4
9 0 1 1 91.6
10 0 0 0 94.8
11 -1 -1 0 85.2
12 0 0 0 95.2
13 0 1 -1 84.5
14 -1 1 0 85.8
15 0 -1 -1 89.1
16 0 0 0 95.1
17 1 0 -1 84.1
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Table 3 Analysis of variance of regression equation

FZEERE FHM BEE ¥ F P

A 22.11 1 22.11  158.02 <0.000 1™
B 0.15 1 0.15 1.08 0.3331
C 16.25 1 16.25 116.09 <0.000 1**
AB 0.06 1 0.06  0.45 0.5253
AC 4.41 1 4.41  31.52  0.000 8"
BC 23.04 1 23.04 164.66 <0.000 1™
A 128.18 1 128.18 916.04 <0.000 1*
B 28.85 1 28.85 206.16 <0.000 1™
c 88.80 1 88.80 634.64 <0.000 1"
TEERY 337.68 9 37.52  268.13 <0.000 1*
P 0.98 7 0.14

H4PI5 0.77 3 0.26  4.83 0.0812
uliifias 0.21 4 0.05
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