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Trichoderma koningii biocontrol agent production from notoginseng
residues by solid state fermentation

Qin Lulin

( College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Tan Xiandong Wang Junjun Wang Lang Yang Yijin Guo Junyuan Peng Lan

Abstract

light condition on the production of Trichoderma koningii biocontrol agent from notoginseng residues by solid state

The impact of fermenting period, inoculation size, substrate loading, culture temperature and

fermentation was studied, and the fermentation technological condition was optimized by the orthogonal test. The
research result shows that it is feasible to convert notoginseng residues to the environmental friendly Trichoderma
koningii biocontrol agent. The fermentation process is influenced significantly by technological conditions. The
interaction of fermenting period, inoculation size and substrate loading is very significant (p <0.01). The influ-
ence degree order of these three factors and their interaction on the test result is fermenting period > interaction
> substrate loading > inoculation size. The optimized fermentation technological condition is as followed: cul-
ture temperature of 30°C , culture without light, inoculation size of 15% , substrate loading of 7.5 g, and fermen-
ting period of 6 days. Under these conditions, the yield of Trichoderma koningii conidia is up to 16.75 X
10° cfu/g.

Key words notoginseng residues; solid state fermentation; biocontrol agent; Trichoderma koningii
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Fig. 1 Impact of fermenting period on T. koningii

spores production
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Fig. 4 Impact of culture temperature on T. koningii

Fig. 2 Impact of inoculation size on T. koningii

spores production

2.1.3 EHENFREFHY R

PTG R T4 U HEE O R A e
5T EHESE W A 78 250 mL ¥ HE IR 43 5
M A 7.5 ~25.0 g B A KR SR 0L, 80 T R
HEOE P B AR A5 RN 3 TR

16

FEALE (< 10°cfu/g)
IR SRR N

8 \I
6 SI 1.0 1l2 1.4 1l6 IIS 2I0 2l2 2I4 2.6
FerHE (g)

3 BN He A 0 0 3
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Table 1

ERKBWHR

Orthogonal test results

s g L 9
ﬂﬁ A R Bli C kM R
Y ) mp e ZAT K2 KA
1 10 7.5 6 13.20  13.78 13.65
2 10 10 7 13.66 13.24 13.35
3 10 12.5 8 13.01  13.03 12.62
4 15 7.5 6 16.94 16.72  16.60
5 15 10 7 12.54  12.63 12.70
6 15 12.5 8 11.63 11.94 11.24
7 20 7.5 6 12.88 12.27 12.83
8 20 10 7 12.24  13.38  12.59
9 20 12.5 8 16.44  14.69 14.98
T2 EXTWHAESIWR
Table 2 ANOVA of orthogonal test
ERAW ST mmE E FR S
KIERR  60.577° 10 6.058 30.699  0.000
R 4928.313 1 4928.313 24 975.496 0.000
AR 0.725 2 0.363 1.838 0.191
Pkt 9.412 2 4.706 23.848  0.000
parding | 37. 675 2 18. 837 95.463  0.000
X 21 0.219 2 0.110 0.555 0.585
LA 12. 546 2 6.273 31.790  0.000
W 3.157 16 0.197
Mt 4992.047 27
IERM BT 63.734 26

H:* R? =0.950 (% R* =0.920) ,

FRI LR 2 (p <0.01) o X 3 A5 R LU
L G AT 2 18] 9 58 EL AT O S 56 45 2R 5 i 2 BE 1) R
N RIS E] > S HAREH] > SRR > A

H TIE SR BT 5 45109 3 AN R Z W) i 52 B4R
PR 3, AR B S % 25 7% (Duncan 3% ) #E47
T KB L2260 2 H I8, L3R i i 5%
WA , ZEILRERIE 3,

RI ABIZERGRAUSELRR
Table 3 Multiple comparisons of optimization

of technological conditions

1E 3 S5 N FH(x 107 clu/g)
% 1 2 3 4 5
6 3 1160
5 3 12.62
7 3 12. 66
8 3 12.74  12.74
3 3 12.89  12.89
2 3 13.42 13.42
1 3 13.54
9 3 15.37
4 3 16.75
» 1.000  0.064 0.056 1.000 1.000

3 T LLE 76 © 58 U T8 S 36 h 4 4
S R, AR 16,75 x 107 cfu/g,
FICHR PR E B S AE RO AR R B g
WY, A4k 1 e T2 A% 1 S« B i 15% B B
7.5 g, KT 6 d

3. & i

AR BN T I458

(1) =i [ A R W AR 77 e 77 R 43 A6 7 1 A
Z LAFKMR AR . R BB R BERT [R]
3AHERMAZHAEMMEE (p<0.01) X 3 MHAR
DL KB AT 22 18] B 38 B AR G S 56 45 SR 5 ) 2 R 1)
JF o RS ) > S8 HAREF > Bkt > M i

() TEAR AL/ K B T2 1T, B & T O 2
30°C TCOGHR HEFh & 15% B 7.5 g K TR [E]
6 d, FEHAM N REE =L, BT A% = & 0l 35
16.75 x10° cfu/g,

2 % x #f
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