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Metabolic Regulation
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Abstract: In this study, Monascuspurpureus was used to ferment Tartary buckwheat. Based on previous reseaches, the metabolic process
was regulated from three aspects: cell membrane permeability, metal ion concentration and substrate induction. The fermentation system with
high yield of y-oryzanol was optimized by the response surface method. The single factor experiment results showed that the accumulation of
y-oryzanol in the fermentation product could not be promoted by ultrasonic treatment, and the addition of surfactants (Triton X-100, Tween-80,
SDS), Ca®*, Mg*", and sitosterol had a positive effect on the accumulation of y-oryzanol. The control process parameters obtained through
response surface optimization were: Triton X-100 was 3.2%o, Ca®" was 4.2%o, ratio of ferulic acid to sitosterol (ferulicacid: sitosterol=1:1, - W)
was 0.5%o. The content of y-oryzanol after regulation can reach 2.61 mg/mL, which was increased to 1.64 times of that before regulation, and
31.62 times higher than that of the unfermented blank group. The fermented tartary buckwheat product of Monascuspurpureus was light red
with strong red yeast flavor. Furthermore, the fermentation product was rich in y-oryzanol after metabolic regulation, which has a good industrial
development prospect.
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Table 1 The factors and levels of response surface analysis
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Fig.2 Effect of ultrasonic time on y-oryzanol content
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Fig.6 Effects of metal ion on the yield of y-oryzanol at optimum
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0.04(1).-20\ 0.'25 - 10// 0.3'5 0.40 Table 2 Design and results of response surface test
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Fig.9 Response surfaces and contour of the interaction of 2 I 0 1 2.05
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Table 3 Variance analysis of regression model
T 2RI 7 Am B EE #7r F 14 pia
AR 0.95 9 0.11 82.19 <0.0001%*
A 0.061 1 0.061 4779 0.0002%*
B 0.050 1 0.050 38.51 0.0004*
C 0.090 1 0.090 69.73 <0.0001%*
AB 1.292x107 1 1.292x107 1.00 0.3495
AC 8.603x10™ 1 8.603x107 6.69 0.0361*
BC 2.057x107 1 2.057x107 1.60 0.2465
A’ 0.21 1 0.21 163.98 <0.0001%*
B’ 9.338x107 1 9.338x107 7.26 0.0309*
2 0.47 1 0.47 363.16 <0.0001%*
KRE 9.002x107 7 1.286x107 - -
DL 6.105x107 3 2.035x107 2.81 0.1719
HhiZ £ 2.897x107 4 7.243x10" - -
B E 0.96 16 - - .
R’=0.9906 Ry™=0.9786

R R ERMEE (p<0.01) A THHLE (p<0.05).
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