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Degradation of Nutrients in Corn Steep Liquor by Aspergillus oryzae and
Absorption Characteristics of the Product

WANG Xiaojie' XIA Chunrong’ LIU Xiaolan'

(1. College of Food and Biological Engineering, Qiqihar University, Qigihar 161006, China; 2. Bei’an Industry and
Technology Development Service Center, Bei’an 164000, China)

Abstract: [Objective] This study aims to explore the degradation patterns of nutrients in corn steep liquor by
Aspergillus oryzae and the absorption characteristics of the product. [Method] Aspergillus oryzae was used for
the fermentation of corn steep liquor, and degradation patterns of nutrients were studied after fermentation for 1,
3,5,7,9,and 11 d. Changes in amino acid mass fraction and peptide molecular mass distribution in corn steep
liquor after fermentation for 7 d were measured. Furthermore, the resting cells of Auricularia heimuer mycelia
were used to explore the absorption characteristics of the fermentation product of corn steep liquor. [Result] As
the fermentation time prolonged within 1~7 d, the mass concentrations of total sugar and reducing sugar in corn
steep liquor decreased significantly, while the mass concentrations of soluble protein, amino acid nitrogen, and
total amino acids, biomass of Aspergillus oryzae, and protease activity increased significantly. The fermented
product absorbed by the resting cells of Auricularia heimuer mycelia had hydrophilic and amphiphilic properties,
with a uniform relative molecular mass distribution. [Conclusion] Aspergillus oryzae could efficiently ferment

corn steep liquor without any additives, and the fermentation product could be absorbed and utilized by edible
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fungi, which laid a foundation for the development of nutrients from corn steep liquor for edible fungi.

Keywords: corn steep liquor; Aspergillus oryzae; nutrient; resting cell; absorption
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Fig. 1 Changes in mass concentrations of reducing sugar and

total sugar during the fermentation of corn steep liquor

by Aspergillus oryzae
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fermentation of corn steep liquor by Aspergillus oryzae
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fermentation of corn steep liquor
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Fig. 4 Changes in mass concentrations of soluble protein and

4

amino acid nitrogen during the fermentation of corn

steep liquor by Aspergillus oryzae
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Table 1 Amino acid composition of corn steep liquor before and after fermentation
T 73 HU %
W N e e e s o PRE o T R e s
FAH S HAM LERR B HER NAR | W A ST SUA R MR WA LR R AR AR
(Thr) (Ser) (Glw (Gly) (Ala) (VaD) fg(Ile) (Lew (Tyr) (Lys) (His) (Arg) (Pro) M
(Asp) (Cys) Met) (Phe)

KEERT 171 099 098 3.71 1.57 385 0.41 1.63  0.75 1.05 279 045 1.15 091 0.66 090 2.69 26.19
KEEE 173 1.01 1.00 377 159 388 041 1.65 0.74 1.08 283 047 1.18 094 0.67 091 273 26.58
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Table 2 Relative molecular mass distribution of peptides in corn

steep liquor before Aspergillus oryzae fermentation

el AR A /mL FEXE 70 T i E /%
<11.5 >6 500 12.31
11.72 >5551~6 500 0.13
11.8 >5322~5 551 0.09
11.88 >5102~5 322 0.08
12.02 >4 740~5 102 0.07
12.09 >4 569~4 740 0.09
12.25 >4 200~4 569 0.11
12.28 >4 134~4 200 0.07
12.34 >4 005~4 134 0.17
12.45 >3 780~4 005 0.09
12.53 >3 624~3 780 0.27
12.67 >3 367~3 624 0.08
12.71 >3297~3 367 0.16
12.83 >3 095~3 297 0.19
15.81 >645~3 095 57.25
>17.04 <645 28.84
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Table 3 Relative molecular mass distribution of peptides in

corn steep liquor after Aspergillus oryzae fermentation

Bt R B/mL FEX 43 T o R i EE /%
<12.72 >6 500 7.17
12.81 >3 128~6 500 0.06
12.94 >2921~3 128 0.12
13.09 >2699~2 921 0.15
13.12 >2 657~2 699 0.05
13.26 >2 468~2 657 0.24
13.39 >2 305~2 468 0.31
13.51 >2164~2 305 0.32
16.46 >458~2 164 61.43
>17.52 <458 30.14
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Fig. 7 Structural characteristics of components 1 and 2
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