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Stability of Fermentation Penicillium Produced by Antagonistic Strain against Rhizoctonia solani
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Abstract To explore the stability of fermentation Penicillium funiculosum produced by antagonistic strain against Rhizoctonia solani,which
could provide theory basis for the future development of Rhizoctonia solani biocontrol agents. This study tested the temperature stability, acid
and alkali stability of fermentation Penicillium funiculosum and Penicillium oxalicum produced by antagonistic strain against Rhizoctonia Solani-
In by Oxford cup method.The study showed that Penicillium funiculosum had the highest antibacterial activity while 20 °C ,10 min and pH=3,
2 h,but when the temperature was higher than 50 °C , and neutral conditions would inhibit the antibacterial activity of its strain,and Penicillium
oxalicum had the highest antibacterial activity while 40 C ,10 min and pH=9,2 h,but when the temperature was higher than 60 °C ,and neu-

tral conditions and more alkaline conditions would inhibit the antibacterial activity of its strain.
Key words Antagonistic bacteria; Fermentation broth ; Stability ; Oxford cup method
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Table 1 Effect of different temperature treatments on the stability of Penicillium funiculosum fermentation broth

=85S 5[] E{ /% Diameter // mm
Temperature // °C Time // min 54d 6d 7d 8d 9d 10d
20 30 34.0 36.0 38.0 41.0 43.0 45.5
20 25.5 30.5 33.5 37.5 46.5 48.5
10 32.5 38.5 42.0 49.0 53.0 56.0
30 30 28.0 32.0 34.0 38.0 44.0 48.0
20 31.0 34.5 36.0 39.5 45.5 49.5
10 31.5 35.0 37.0 39.0 45.0 48.5
40 30 26.0 33.0 35.0 41.0 52.0 54.0
20 25.0 30.0 32.0 39.5 51.0 51.0
10 24.0 28.0 34.0 39.5 48.0 51.0
50 30 21.0 24.0 31.0 36.0 41.0 45.0
20 23.0 26.0 31.0 36.5 43.0 47.0
10 24.0 26.5 32.5 37.0 45.5 49.5
60 30 0 0 0 0 0 0
20 0 0 0 0 0 0
10 0 0 0 0 0 0
CK — 28.0 32.0 37.0 45.0 50.0 55.0
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Table 2 Effect of different pH treatments on the stability of Penicillium funiculosum fermentation broth

5[] 4% Diameter // mm
pH Time //h 5d 6d 74 8 d 9d 10 d
3 3 30.0 34.0 41.0 47.0 51.0 56.3
2 34.0 40.3 46.0 55.5 61.0 66.3
1 30.0 353 413 48.0 53.0 572
5 3 297 35.0 39.5 46.0 50.3 55.5
2 28.7 35 39.7 47.0 525 573
1 313 35.8 403 46.5 543 59.0
7 3 25.5 303 35.8 415 470 52.5
2 238 27.0 325 38.5 458 51.0
1 28.8 315 36.5 420 48.5 533
9 3 25.5 31.0 36.8 238 47.0 3.5
2 24.5 30.5 36.5 425 483 54.0
1 33.0 38.3 43.8 53.8 58.3 62.5
1 3 28.5 3.5 38.8 45.8 50.5 56.0
2 24.5 29.5 36.8 420 478 53.5
1 29.0 32.5 375 445 50.5 55.3
CK — 28.0 32.0 37.0 45.0 50.0 55.0
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Table 3  Effect of different temperature treatment on the stability of Penicillium oxalicum fermentation broth

R s} fi] B 4% Diameter / mm
Temperature // C Time // min 54d 64d 74d 8d 94d 10d
20 30 25.0 28.0 30.0 31.0 32.0 33.0
20 26.0 28.0 31.0 33.0 35.0 37.0
10 26.0 27.0 31.0 33.0 34.0 35.0
30 30 24.0 26.0 275 29.0 32.0 335
20 24.0 26.0 28.0 30.5 32.0 335
10 26.0 27.0 29.5 31.0 33.0 35.0
40 30 22.0 25.0 27.0 28.0 31.0 35.0
20 21.0 23.0 25.0 27.0 30.0 33.0
10 29.0 33.0 34.0 36.0 37.0 40.5
50 30 21.0 23.0 245 26.0 27.0 285
20 23.0 26.0 27.0 30.0 32.0 335
10 24.0 26.5 28.0 31.0 33.0 35.5
60 30 0 0 0 0 0 0
20 0 0 0 0 0 0
10 23.0 27.0 31.0 33.0 35.0 37.0
CK — 24.0 28.0 30.0 33.0 35.0 39.0

TR T AR R A AN A pH R AN R B [#] 5 557
i A% TR RO IRF 36 1 A KA 0 L3 4. i 3& 4 R, #E
pH=9 Ab¥H 2 h B i B R K TR LA S s I B T 1, pH =5
AR 1 h BB IR Z IAE pH= 11 b3 3 h B0 G i 44

I, RN ARG e 22 . IERIRTR 410 17 B0 e 22 1A 2
pH g 7 A1 1L, R mT DUHEWT , 1257 A 22 1% R B 7 2
R T A R MR A R TR P A 0 R D 1 2 1 4 R OR
B2 BIIX 2 P A F 2o T b A IR 4T T

®4 TE pH AEWEBEEEKRERIEE SN

Table 4 Effect of different pH treatment on the stability of Penicillium oxalicum fermentation broth

isf ] B4 Diameter // mm
pil Time //h 5d 6d 7d 8d 9d 10 d
3 3 26.0 29.0 32.0 36.0 39.0 41.0
2 27.0 31.0 35.0 37.0 39.0 43.0
1 25.0 28.0 32.0 36.0 39.0 44.0
5 3 23.0 25.0 29.0 32.0 35.5 37.0
2 24.0 27.0 32.0 36.0 39.0 43.0
1 28.0 32.0 36.0 38.0 41.0 4.5
7 3 24.0 26.0 28.0 33.0 355 37.5
2 25.0 29.0 31.0 34.0 37.0 38.5
1 24.0 28.0 30.0 33.0 35.0 37.5
9 3 23.0 26.0 29.0 34.0 36.0 39.0
2 26.5 31.0 38.0 42.0 44.0 47.5
1 26.0 31.5 34.0 36.0 39.0 42.0
11 3 19.0 22.0 25.0 27.0 29.0 32.0
2 25.0 27.0 31.0 33.0 35.0 37.0
1 24.0 26.0 31.0 33.0 35.0 38.0
CK — 24.0 28.0 30.0 33.0 35.0 39.0
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Fig.2 Electron microscope photograph of furosemide microe-

mulsion
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Fig.3 Cumulative release curve of furosemide microemulsion

and tablets in vitro
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