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Purification and characterization of proteases from Aspergillus oryzae
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Abstract: [Objective] This study aimed to purify and characterize proteases from Aspergillus ory-
zae. [Methods] Ammonium sulfate precipitation, DEAE-Sepharose FF anion exchange chromato-
graphy, Phenyl-Sepharose HP hydrophobic chromatography and Superdex-G75/200 gel filtration
chromatography were used to purify the proteases from A. oryzae. The molecular weight and purity
were determined by SDS-PAGE, and the enzymatic hydrolyzates of soy protein isolated were assayed
by HPLC. [Results] Two proteases (P1 and P2) were obtained from Aspergillus oryzae and their mo-
lecular weights were approximately 37 kD and 45 kD, respectively. Using casein as a substrate, the
optimum conditions of P1 and P2 were pH 8.0, 45 °C and pH 7.0, 45 °C, respectively. The K, of P1

E&£WMAB: (No. 2012C12004-3)
*BWAEE: Tel: 86-510-85918150; B<: bzhuge@yahoo.com.cn
WisBHI: 2013-01-27 #EZHEI: 2013-04-09 HEH=H AR B #(www.cnkinet) 2013-10-11



84

A=Yy~ @ Microbiol. China

2014, Vol.41, No.1

and P2 were 8.36 g/L and 4.11 g/L, respectively. Moreover, the V,, of Pl and P2 were
12.95 pg/(mL-min) and 4.86 pg/(mL-min), respectively. Both P1 and P2 had the highest hydrolytic
activity to casein while lowest activity to BSA (Bull Serum Albumin). Meanwhile, the molecular
weight of peptides in soy protein isolated hydrolyzates had different distributions. [Conclusion] Pu-
rified P1 and P2 have some differences in enzymatic properties. And they both have strong cutting
capacity towards the hydrophobic peptide bond, but there are also differences in the specificity of
bond groups. These results have a great significance for the application of proteases from Aspergillus

oryzae in the food industry.
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Figure 3 Elution profile of Superdex-G75/200 FC
A Pl  Superdex-G200 B P2  Superdex-G75

Note: A: Elution profile of P1 on Superdex-G200 FC; B: Elution profile of P2 on Superdex G75 FC.

http://journals.im.ac.cn/wswxtbcn



87

#z1 PIHGAHER
Table 1 Purification table of P1

Purification step Protein (mg) Proteoly(tlijc) activity Rez;:l)ery Spec(ilf};:na:givity Fold
Crude extracts 83.54 32 567.00 100.00 389.84 1.00
Salting out 74.29 29 227.73 89.75 393.43 1.02
DEAE-Sepharose 4.69 9 057.62 27.82 1931.10 4.96
Superdex-G200 1.40 3 456.64 10.61 2 469.03 6.33

Fx2 P2RYALER
Table 2 Purification table of P2

Protein

Proteolytic activity

Recovery Specific activity

Purification step ) () (%) ki) Fold
Crude extracts 83.54 32 567.00 100.00 389.84 1.00
Salting out 74.29 29 227.73 89.75 393.43 1.02
DEAE-Sepharose 4.57 4210.36 12.93 921.87 2.36
Phenyl-Sepharose 1.18 1194.62 3.67 1012.39 2.61
Superdex-G75 0.24 342.71 1.06 1427.96 3.67
0w 2 L0 Pl P2 40°C 120 min 95%
40 °C
97.2 81
66.4 43 50 °C 120 min P1 P2
443 29.0 63% 47% 60 °C 30 min Pl
P2
20.1 e S NE b
ia 24 WK SEBERAKKERNE

20.1
14.3

Bl 4 P10 P2 &Y SDS-PAGE FAfi§i% o 47 & i%
Figure 4 SDS-PAGE and zymography analysis of the
purified P1 and P2
M 1 Pl  SDS-PAGE 2 Pl
3 P2 4 P2 SDS-PAGE

Note: M: Markers; 1: SDS-PAGE of P1; 2: Zymography analysis
of P1; 3: Zymography analysis of P2; 4: SDS-PAGE of P2.
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Figure 5 Plot of Michaelis-Menten equation of Pl and P2

A Pl B P2 .
Note: A: Plot of Michaelis-Menten equation of P1; B: Plot of Michaelis-Menten equation of P2.
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Table 3 Activity of protease P1 and P2 against different proteins

P1 P2
Protein (2%, W/V) P1: Relative activity (%) P2: Relative activity (%)
Casein 100 100
SPI 47.46+0.20 69.1+£0.5
BSA 2.2+0.8 6.9+0.3
Pro Leu BSA P1 P2 1 kD
P1 1 kD
Casein BSA 58.38% P2 1 kD 66.71%
3 Wig
26 AMARMBEEOMEBRSMZRI FRE
kil
4 SPI P1 P2
10 kD 83.86% DEAE-Sepharose FF Phenyl-
9.51% 7.90% Sepharose HP Superdex-G75/200
SPI 3-6

1 kD (12] P1 P2

x4 SPIESRRRIRZ KA TEDHREFS LA

Table 4 The molecular mass distribution and proportion of peptides before/after hydrolyzation of SPI

=10kD  5-10kD 3-5kD 2-3 kD 1-2 kD 500—1 000 D 180-500D <180 D
Types (%) (%) (%) (%) (%) (%) (%) (%)
SPI 83.86 4.66 2.74 0.89 0.91 0.48 1.96 4.49
P1 hydrolyzates 9.51 7.24 5.91 5.27 13.70 24.58 28.47 5.32
P2 hydrolyzates 7.90 4.88 4.47 4.63 11.42 20.36 35.30 11.04
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