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Screening of a Harposporium strain with high infectious protease
activity and optimization of its fermentation conditions

LIU Ziqing, WAN Yile, QUAN Shufen,SHAN Xiaoyun,CHEN Lili,HAO Yu’e

(College of Public Health ,University of South China , Hengyang,Hunan 421001 ,China)

Abstract:[Objective] This study screened Harposporium strains with high protease activity and opti-
mized the enzyme producing medium and fermentation conditions to provide basis for biological control of
parasitic nematode. [Method) A total of 15 Harposporium strains were cultured for 10 days at 28 °C and
180 r/min oscillation. The protease activity was determined by Pollin phenol method. The strain with high
protease activity was screened and the protease production cycle was confirmed. The nematocidal rate of its
fermentation broth was tested by Panagrellus redivivus. The enzyme producing medium and fermentation
conditions were optimized by single factor test and orthogonal test. At last, the optimized conditions were
verified. [Result] The strain H6 was screened from the 15 Harposporium with the highest protease activi-
ty on the 5 th day of fermentation. The optimum medium composition was 8 g/L glucose,8 g/L gelatin,8
g/l peptone and 4 g/L. yeast extract and the optimum culture conditions were inoculation volume 2 fungus
pieces with 5 mm diameter, temperature 20 ‘C,pH 7.0 and rotational speed 260 r/min. Under the optimal

fermentation conditions, the protease activity was 216. 42 U/mL, which was 2. 19 times as that (67. 84
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U/mL) before optimization. [Conclusion] A strain with high protease activity Harposporium named H6

was screened and its enzyme producing medium and fermentation conditions were optimized.
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Table 1 Strains of Harposporium fungi tested in this study
RS TR 44 B R IE TR kS TR bR 44 PR T 4 5
Strain Name of strain Number of strain|| Strain Name of strain Number of strain
H1 W /N 2240 Harposporium lilli putanum YMFE 1. 01731 H9 2 M2 ) Harposporium anguillulae  YMF 1.01751
H2 WRE 4 22 460 Har posporium helicoides YMF 1.01733 H10 2k W4 2246 Harposporium anguillulae  YMF 1. 02059
H3 PRGN 2248 Har posporium oxycoracum — YMF 1. 01735 H11 224 )@ Harposporium sp. YMF 1.02101
H4 W /N 2248 Harposporium lilli putanum YMFE 1. 01303 H12 W2 NE 4N 22 40 Harposporium helicoides YMF 1.01745
H5 kb 22 56 Harposporium sinense YMF 1.01743 H13 WA 21 Harposporiu thaumasium YMF 1.01744
H6 2246 )@ Harposporium sp. YMF 1. 01749 H14 o2t JE Harposporium sp. YMF 1.01754
H7 22 )@ Harposporium sp. YMF 1.01758 H15 W2 WE SN 2256 Harposporium helicoides YMF 1. 02058
H8 LM 22 Harposporium multisporum YMF 1, 01757
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Table 2 Factors and levels of orthogonal test on enzyme producing medium of the strain with high infectious protease activity

K AR/ (g LD B/ (g« L7 HAM/ (g« L7 M RR I /(g L7
Level Glucose A Gelatin B Peptone C Yeast extract D

1 4 4 4 2

2 6 6 6 3

3 8 8 8 4
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Fig. 1 Screening of Harposporium strain with high activity of nematode infectious protease
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Table 3 Fatality rate of fermentation broth of strain H6 to nematodes
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1 0 0 3.7 9.3
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3 2.7 4.0 9.7 10. 3
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6 6.7 52.6 76.0 94.5
7 5.6 53.3 75.3 94.7
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Fig. 3 Effect of glucose,gelatin, peptone and yeast extract on protease activity of strain H6
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8 g/L B, B BN M fe s . O 114,96 U/mlL, &
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RS M AR TR IR B 95 R (2 g/ L) s X 8 1 IR I
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A, B EERE 5 ) = 8 > A > B i
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Table 4 Orthogonal test for enzyme producing medium of strain H6

s i 25 i W e = P B S I HEAMEME/ (U mL™ D)
Experimental number Glucose A Gelatin B Peptone C Yeast extract D Protease activity

1 1 1 1 1 118.18
2 1 2 2 2 155. 87
3 1 3 3 3 200.08
4 2 1 2 3 183.17
5 2 2 3 1 167.57
6 2 3 1 2 168. 88
7 3 1 3 2 187.73
8 3 2 1 3 174.72
9 3 3 2 1 166. 27
K, 474,13 489. 08 461. 78 452.02

K, 519.62 498. 16 505. 31 512.48

K; 528.72 535.23 555. 38 557.97

R 54.59 46.15 93. 60 105. 95
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WG PERE pH 3 b 7h s 24 pH 7.0 I 8 E
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K. IZE R pH i @ B0 F T 8 B
PR R R H6 SR eSS pH D 7.0,
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C I 25 S P e R s R BRI R B A 20 C L R
it 7% e O B T R R XSS R R IR H6 i
P77 il K R FE Dy 20 °C

H 18] 4-C AT Bl & % S bk, T Bk H6 2
BTG 52 T, B A 260 r/minfhf , H Rk H6
B MR R R . R B bR HE B
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L bR H6 & B R s H T 2 P
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Pt e 7 il R R xR EUR L L S BUR H i
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2.7 B H6 ~EAMMRLEZHRIE

B RE HO 7880 Uh 7= 55 77 58 0 & T 25 1 1 8%
IR 5 d G PE Y 67. 84 U/mL Btk H6 7E4L
b7 Tl 35 FR B AL K e 451 T K597 5 dL B G
£y 216,42 U/mL, AU LR #& & 1 2. 19 £, K ¥
A T 5 B AF 7 il 355 % R PN o A R B kA R T
P22 16 )& HLA H6 4 il .
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Fig. 4 Effect of pH,fermentation temperature,rotate speed and inoculation volume on protease activity of strain H6
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