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Abstract

In the industrial production of Trichoderma viride, the storage cycle of the producing strain is too
short, the strain is more serious, the color of the spore is shallow, the yellow green is changed, the
process of seed production is too long and the quality of the final product is affected. Based on the
original formula, the fermentation process was optimized by orthogonal experiment and verifica-
tion experiment. Finally, the optimum fermentation medium of solid seed was determined: millet
35%, corn flour 25%, seaweed active powder 10%, bran 30%, and inorganic salt 0.8%. In the
above optimized solid medium of Trichoderma green, the color of conidia changed from light
green to dark green, and the maximum yield of conidia could reach 7.7 x 10?/g (dry culture). The
results showed that the optimized mycelium content was 1.25 times higher than that of the origi-
nal mycelium in 300 L liquid fermentor at 30 h fermentation period.
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H AT DAY AT SR Do B IR B AEMIBTIR 1] [2] [3], ZEARMD A H 35 okt B 2 1
o GEORER (Trichoderma viride)ye — R EF EBALFEXRIEE mEH, S2M5] K L AL5E R R
A MHER, SR L] O3 20 IZ RN BB FORIRIE , (E2 0 AR A A2 7 ) B AR A SRl
b HRTAF BRI Z 70 A AT #0088 R AR SR 4], BN R, TR
AR AT RR R K I TR bR . B REE(S] [6] [7] [8] [OVRIRMG KB E WA TR I77E, @i
KA T PR R o T AE TR ECR SN SIS T AU B, A S T AP0 R
I HRBE P P15 T B 6 AR ), T AR, LTI, AR R AR, A R E AT EE10]
TESCPRE T R R AR R TR AE 7 LU BB, R AR [P A R ) A R e, R T I 2%~3%
VBT BOK B ) T PO T 742 P R R I, 2 P 3] B 7 S AT [ U A e 2 7 S R B U
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AR 28 b ERE B A YT I T 4 52 NER AR B (Trichoderma viride), W45 : LLM-001,

PDA HiFRIE[11] (gL ™): 200 g BH . 20 g #&INE. 23 g BfiE. 121°C K 30 min, #H.

WARRE TR R (gL ): ALsU SR i AR M B A PR =) LA

[ IR (g LY): LR Jr R AR L A PR 2 A
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2.3. SEIE R
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2.4. SEWFE

1) BFE. B PDA [11]853R 3 51 0 B E 0 T, T 121°C KB 30 min, AHE=R, &R
i, fEEF TG EXRE SRR 4CHRRM S R ER N, 29°CHIE, BIRIIAN 7 d.

2) WAEF IR, AEH 250 ml E &K 200 ml AR FRE RN 500 ml =ffEH, T 121°C K 30
min, AHERERENGLEMN, B TEERS %+ 29C 180 rmin' FE 9% 24 ho

3) fTHl%. K PDA 5775034 70 ml/250ml 7 A, F 121°C K 30 min, AHEER, 17F
i TAES DR ERERER G, BT 29°CIHERR AT BRI 7 d, HET R H o 7K ) sft
TR, SR MBI EATIGE RN P RN T 2852008 150 124

4) MRIEIEACRETI I 4 PR AR R AL . BRI PERY . K8 R4 REHMESS, @
BN 500 ml =fIEF, T 121CKE 1 h, BAEEFEEN 24 h AR T, B TIHEEEFRMET 29 CH
BIEEFE, HHMZ R =M, KIS d R, FEEIE T .

5) ZAMIRR LI IOUE, WRREFREE 200 ml £ 250 ml B 15703 500 ml = AiEd, T 121°C K 30
min, AR A HE IR b R R

AEFE T O IR AR M 2 0.015%:

AbER 2 R AR E 2%

Ab3E 3 TEH R v FORBER 2 2250 A>/ml;

AbFE 4 [EAMF RN E 0.015%:

F29°C 180 rmin' $EIK E3EIE. 0L 4000 rmin ', 5 min BO0F EIER, A0 KT E,
AN [ TR ) B W00 A A R P A 22 AR B

6) ZEIAIRAAR I I i PR 80 1IE o

3. LRI
3.1. EEEFER SRR

PRIRBE IR R DL B N RR R RS IR L [12] [13] [14] [15)IRAEA MR, T KM 55k 5 (17K E
1:1 [5] [6] [7] [8], AAMAGIIBRERES . BRERES 0.8%, pH {HHR. ASZLG DR [ AR E; 7R 5l 75 N 24,
I IEA BT AL B R B TR I A B . oKk . 4RSS RIS TER S R, R RESEGE .

I IEAR Bt SR dor A Rk 2.

RIG H 4k AR50 &5 SR R B I £ I, A 2 B ZE R BRI HER 16 IR 2% 1) 2 R =
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Table 1. Factor level
= 1. B&REKFE

KF
HE
1 2 3
A MK 25% 30% 35%
B EXK¥ 20% 25% 30%
C s MRy 10% 15% 20%
D %k 20% 25% 30%
Table 2. Orthogonal design table Ly (3%)
2. ER®RITERL (Y
Lﬁ\%%\f I 2 3 4 R RO T A 10° A5
1 A B, C D, 42
2 A B, C, D, 35
3 A B; Cs D, 1.2
4 A, B, C, D, 4.4
5 A, B, Cs D, 1.9
6 A, B; C D, 5.6
7 As B, Cs D, 25
8 A B, C D; 7.7
9 A; B; C, D, 6.3
Tl 8.9 11.1 17.5 12.4
T2 11.9 13.1 142 11.6 T=373
T3 16.5 13.1 5.6 13.3
R 7.6 2.0 11.9 1.7

BAMEE TR IEA 72 9. AsB,CiDs Al AsBsCiDs,  MRAEFURHR AL SELE 3 AsBLCiDs 1E 2L BiLTT -

3.2. EXSERBRERGTEDH

Ji R

o o w >

9.76
0.88
25.15

0.47

|

4.88
0.44
12.58

0.24

VYA

20.77

B Fos(2,2) = 19.00 Fopi(2,2) = 99.00, #Hz C. AEHEZE, KEB. DIEHARE, S5Him

WRZE et R — 2
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3.3. SCIOTEHIF
1) PRIRSEEE, 8k 200 ml/500ml = M PR S 37 5 [F) & B2 ) S HORE B 2208 & sl 25 3, L3k 3.
2) =B SLS, ANIA) A B R ARSI B 22 AR EE (g/40ml), BT B LK 1.
3) MALE RN T 258 300 L A 78R BEIGAE, SR T2 KB W 26 & BRI thas 51, W% 4.

Table 3. Triangle bottle shake bottle culture experiment verification test results summary

3. ZARERIE S SRIIEENERCE

JEEA
20h 25h 30h
iRk
AbHR 1 5.23 g/40ml 5.30 g/40ml 5.52 g/40ml
AbFE 1 4.97 g/40ml 5.14 g/40ml 5.03 g/40ml
AEFE 1 4.87 g/40ml 5.11 g/40ml 5.41 g/40ml
AbFE 2 6.12 g/40ml 6.46 g/40ml 6.41 g/40ml
LbFR 2 6.72 g/40ml 7.08 g/40ml 7.13 g/40ml
AbFE 2 6.30 g/40ml 6.35 g/40ml 6.61 g/40ml
QbFE 3 6.90 g/40ml 6.65 g/40ml 7.06 g/40ml
LbEE 3 6.05 g/40ml 6.53 g/40ml 7.17 g/40ml
AbFE 3 6.30 g/40ml 6.78 g/40ml 7.13 g/40ml
LbFE 4 8.95 g/40ml 9.41 g/40ml 9.52 g/40ml
RbFE 4 8.30 g/40ml 8.51 g/40ml 9.89 g/40ml
Rb¥E 4 8.75 g/40ml 9.41 g/40ml 9.52 g/40ml
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Figure 1. Detection of hypha wet weight by different fermentation periods
E 1. TRABEPENELKNEE
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Table 4. 300 L seed tank experiment verification test results summary
% 4.300 L M F i sSciiiER N RIC &

JE 3

" S'E 20h 25h 30h
14t ‘ 6.23 g/40ml 7.30 g/40ml 7.52 g/40ml
2 #it 6.97 g/40ml 7.14 g/40ml 8.03 g/40ml
34t 6.87 g/40ml 7.11 g/40ml 841 g/40ml
4t 9.05 g/40ml 9.41 g/40ml 9.82 g/40ml
5 ik 9.30 g/40ml 9.51 g/40ml 10.12 g/40ml
6 #it 9.75 g/40ml 9.71 g/40ml 9.92 g/40ml
4. &g

AN S 3 T TE A S i A A T ) o4 v PR ) B T T RO, IR S TR TR Ty K
35%, FAKH 25%, HHEIEHER 10%, Bk 30%, SR T HECRFE R ATk H] 7.7 x 10 A5 (FEFRY).-
ARSI AALJE I T 24K 1 RRh AL BRR i 4 APl A0 E DL R AR TR AR, R, 5
UEAIF A (8] o BRR A 2 h el 22 25 min,  JF HA KR H] 1A FEDEE, SR T EE AR R s R B
T I AN (A 8 — T 22 P0G B A I AR — B, RN AT RERBRAR AL B L3R o 3l WA R L6 UE BT
LS W IRT, R 4R 1R 300 L AR e e R 2 7 N2 P Bt 2 T, R oy SR (0 VU T A 2%
B IR 7 12 4>, SO LR E R B R RSN 0.015% )5, TR R BELE A W JA 3 30 h IR T 22
PR B B R T2 RN B 22k & B4R T T 1.25 £%. AR T2 K E e m Tl A =2
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