F20% H4

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol.29 No. 4

2014 - 8 Aug. 2014

DOI:10.13364/j.issn.1672-6510.2014.04.005

(I BRI A B ENEREE R EHIRN

IR, TERK, B, TER, FAX
(i e 52 AR EALRE, RUBHRY (i TR AR, K 300457)

B E. ASHawEPiHddawmE MQT A & Sl it E O B e X Ak, KR B AR B R0 AR
Bl A B R JE JRADAT R G | KR e 2 BRG] S TR 09 B 0L AR B ST IR AL B] S K B R BRI R A X A AR S B
R B R BB 30 T, RMA R (g mL)20 : 25, Kok E WA (g @) 17 : 3. EEMH T, B4LEE A
ik 1641.69 Ulg, BR B & B& A1k 151.09 Ulg. RBTAFR T NaCl A2 xtiowh EBE A 69475468, % NaCl TE 54
ik 3] 18.92% 0, 4o v & MQ7 ¥ AtEEE /1 T % 64.8%, B & & B & /) T % 85.6%.

KR UNER; HYE; WHLES; MRUEEOR; KEESE

FESES: TS264 XHEFRERG: A XERHS: 1672-6510(2014) 04-0021-05

Optimization of Fermentation Conditions of Glucoamylase and Acid
Protease Production with Monascus in Solid-state Fermentation
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Abstract: Monascus MQ7 strain was obtained from eight Monascus strains as the highly glucuoamylase and acid protease
producing strain. The solid-state fermentation conditions for the glucoamylase and acid protease production with Monascus
MQ?7 were studied. Based on single factor tests, in different fermentation temperature, substrate solid-liquid ratio, proportion
of rice and bran, the glucoamylase and acid protease production conditions were optimized with Lo (3*) orthogonal test. The
results are as follows: the fermentation temperature is 30 ‘C, substrate solid-liquid ratio (g : mL)20 : 25, and the proportion
of rice to bran(g : g) 17 : 3. Under the above conditions, the glucoamylase activity reached 1 641.69 U/g, and the highest
acid protease activity reached 151.09 U/g. The inhibition of NaCl on enzyme activity was also verified. When the NaCl mass
fraction reached 18.92%, Monascus MQ7 glucoamylase activity decreased 64.8%,and acid protease activity decreased
85.6%.
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Fig.1 Contrast of maximum activities of glucoamylase
and acid protease of different strains
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Fig.2 Effect of fermentation temperature on glucoamy-
lase and acid protease activities of Monascus MQ7
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Fig. 3 Effect of substrate solid-liquid ratio on glucoamy-
lase and acid protease activities of Monascus MQ7
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Fig. 4 Effect of proportion to rice to bran on glucoamy-
lase and acid protease activities of Monascus MQ7
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Tab.1 Factors and levels of orthogonal experiments for
optimization of fermentation
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Tab. 2 Result of orthogonal experiments for optimization of fermentation

TGS A B C %25 WELRES 71/ (U-g ) BRI ARG J1/ (Ug™)

1 1 1 1 1 705.83 118.72

2 1 2 2 2 747.25 144.50
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4 2 1 2 3 855.61 138.22

5 2 2 3 1 1641.69 151.09
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7 3 1 3 2 1105.97 123.61

8 3 2 1 3 678.23 122.34

9 3 3 2 1 418.54 106.12
ki 903.91 889.14 621.69  922.02
. ky  992.77 102239 673.80  778.08
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Tab.3 Variance analysis of orthogonal experiments for
optimization of glucoamylase
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A 103 518.92 2 235 19.00
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R 44129.98 2
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Tab.4 Variance analysis of orthogonal experiments for
optimization of protease
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Fig. 5 Effect of different concentrations of brine on glu-
coamylase and protease activities of Monascus
MQ7
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