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Production of a-galactosidase and Invertase Using Mixed
Culture of Aspergillus oryzae and Saccharomyces cerevisiae
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Abstract: Aspergillus oryzae L-09 and Saccharomyces cerevisiae Z-06 were mixed cultured, and the com-
ponent of the submerged culture medium was optimized. In the optimum medium, the activities of the
a-galactosidase and invertase reached 85.22 U/mL and 563.44 U/mL, which were 5.9 and 8.3-fold higher
than for the single strain, respectively.
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Fig. 1 Time course of a-galactosidase and invertase production by Saccharomyces cerevisiae
A: ; B:
Note: A: Single strain of Saccharomyces cerevisiae; B: Mixed culture of Saccharomyces cerevisiae and Aspergillus oryzae.
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Table 1 Effect of soybean sirup as the additional carbon source on the a-galactosidase and invertase
production in the mixed culture of Saccharomyces cerevisiae and Aspergillus oryzae

C a- (U/mL) (U/mL)
arbon source . . . pH
a-galactosidase activity (U/mL) Invertase activity (U/mL)
Glucose 1.53 9.63 4.05
A Glucose + sirup 4.21 26.85 3.76
Sucrose 6.21 80.29 4.13
AF Sucrose + sirup 8.27 126.52 3.62
Raffinose 20.71 265.81 4.21
A Raffinose + sirup 28.67 325.74 3.45
Soluble starch 5.32 40.41 5.05
F Soluble starch + sirup 25.65 175.84 4.87
Wheat brans 11.50 210.87 5.46
AF Wheat brans + sirup 50.35 365.8 5.32
C/N , 2.4 FEEIEFRELAMBIMAL
) pH ,
12
pH [12]
[11] ,
2.3 TNEERNF=EEH 2 Design-Expert 7.1
2 (30 g/L) (30 g/L)
, (30 g/L) ,
, 2 3,
4 ,
250 =25 a
) —= Invertase [ | — 85.22 U/mL
§ ey o E
= 5 563.44 U/mL, 14.57 U/mL
£ 150 | g
z £ 68.20 U/mL , 5.9
Q Bl
T S 8.3
§ T& . 2 b
i 3 (53.9 U/mL
LHL W 288.0 U/mL) 1.6 1.9
A C (8.6 U/mL
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L 1L B AY 52 M Table 2 Factors and levels of the designed RSM
Fig. 2 Effect of nitrogen source on the a-galactosidase and Levels
invertase production in the mixed culture of Saccharomyces Factors
cerevisiae and Aspergillus oryzae -1.es -l 0 L L8
A: ; B: ; C: ; D: ; E: NH4H,POy; F: Soybean sirup (X, g/L) 16 50 100 150 184
(NH4)>504; G: NH,CL; H: Wheat brans (Xa, g/L) 0.64 20 40 60 7.36

Note: A: Peptone; B: Yeast extract; C: Corn liquid; D: Soybean

Soybean flour (X3, g/L 0.64 20 40 60 7.36
flour; E: NH4H,POy; F: (NH4),SO4; G: NH4CI; H: Urea. A 5, g/L)
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Table 3 Design and results of the RSM experiments

Run X X X, Single Saccharomyces cerevisiae Mixed culture
A*(U/mL) I° (U/mL) A*(U/mL) I° (U/mL)
1 0 —1.68 0 3.64 36.37 66.41 323.89
2 -1 -1 1 13.54 53.42 64.07 368.55
3 0 1.68 0 12.5 65.92 71.63 432.87
4 1 -1 -1 4.68 39.78 40.43 174.37
5 1 -1 1 9.89 39.78 51.98 228.38
6 1 1 -1 9.89 34.1 54.86 207.62
7 0 0 0 12.5 62.51 72.18 456.77
8 0 0 0 14.58 68.2 80.85 448.57
9 -1 -1 -1 5.21 40.92 44.75 195.38
10 0 0 0 13.54 62.51 83.73 539.83
11 1.68 0 0 5.72 56.83 51.98 244.99
12 0 0 1.68 10.41 68.2 63.57 365.46
13 -1 1 1 14.06 56.83 75.58 476.69
14 0 0 -1.68 4.68 30.68 37.53 220.08
15 -1 1 -1 11.45 32.96 64.11 484.83
16 —-1.68 0 0 8.85 48.87 87.15 559.35
17 1 1 1 8.33 65.92 58.09 330.94
—-0.50 0.44 0.54 14.57 68.20 - -

OR® —-0.98 0.53 0.33 - - 85.22 563.44

A a ;oL ; ‘OR:

Note: *A: o-galactosidase; "I: Invertase; “OR: Optimized results.

&4  Alpha FZEHEFNSE (L BEAY Mo R 1 B3 45 R

Table 4 Regression results of the a-galactosidase and invertase production using RSM

Single Saccharomyces cerevisiae Mixed culture
Parameters A* r A? r
E° Pr>/T/ E° Pr>/T/ E° Pr>/T/ E° Pr>/T/
Intercept 13.38 0.01* 64.73 0.01%* 79.27 0.01* 484.49 0.01*
X -1.22 0.05 0.64 0.74 —7.49 0.01* -81.51 o
X5 1.85 0.01* 4.81 0.04* 4.41 0.05 52.51 0.01*
X; 1.77 0.01* 9.61 R 6.55 0.01* 42.99 0.02*
X1 X, —-0.39 0.59 3.12 0.25 -1.29 0.61 -32.72 0.15
X1 X; -0.91 0.22 —-0.56 0.82 -2.01 0.44 1.53 0.94
X X; -1.56 0.05 5.39 0.06 -2.02 0.43 —-14.01 0.51
x? —-1.68 0.02* -5.17 0.04* —4.49 0.06 -37.47 0.06
X! -1.41 0.04* -5.78 0.02* —4.69 0.05 —45.91 0.03*
X -1.59 0.02* —6.38 0.01%* -11.24 *x -76.23 0.01*
R’ 0.88 0.88 0.90 0.90

Note: *: Variables is significant at the 0.05 level; **: P <0.001; “A: a-galactosidase; °I: Invertase; °E: Estimated results.
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