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HERAY 285 2 47 VS-840K VU B A= Wy B 4t T
Ef ORMNE ) s HZQ-Q T 4 1 78 % i (W /R i
RERH TR ARF KA BRAFD s YXQ-LS-50SIT %Y
4 [ 3l 37 20 ) 78 93K B g TR SEIE A FR
NEESTF & T )5 010A-1E AU H #4055 K+ 4
AR S AR B ) 4

HEIG AR S A BRI SR L DR (L
F)200 g HEHE 20 g Kz 30 g(EIT) VB, 0.5 g,
KH,PO, 2 g.MgSO, «7H, O 1 g. 3§ 20 g./K
1 000 mL;

WART AN G SR JE 2155 50 g« L' AT PEVE B
10gL' A NHE 10 g« L', BEREHE 10 g+ LY,
KH,PO,1.5 g+ L', MgSO,+7H, 0 1.0 g+ L",
VB,0.05 gL', pH Hk.
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1.2.1 #@if44& WhsEFEslssE. fF

H PP 0. 01~0. 03 em’ K/N AL SUH, 75 TC 1

Fe A R B R SR S, BT 23~25 T
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Table 1 Factors and levels of orthogonal experiment of cordyceps culture medium
[H Z Factors
7kSF‘ T P e e Noa. 3.
Levels A TR B Ak CH R D EHR 1L
Main material Auxiliary material Nutrient solution Solid-liquid ratio
1 /NFE 90 % RIMERONE 10%) A58 15 g L B G 10 gL, KH, PO, 1 g+ LY, 1.0:1.4
MgSO;+7H:01 g+ L' VB 1 g- L' A # %k 1 g-L!
2 INFE 80% + KK 10% TH10% A 15 gL E AN 10 g- L', KH,PO, 1 g-L7!, 1.0:1.5
MgSO,+7H,O 1 g+ L1 VB, 1 g- L}
3 INAEBOY+ T K 10% TH 5%+ E# 5% WEWE 15 ge L BEREE 10 gL', KH, PO, 1 g+ L1, 1.0:1.6
MgSO,+7H,O 1 g+ L1 VB, 1 g- L}
4 INFZ TOY+ E K 20% H#10% Ik 1.0:1.7

1.2.5  BedEaX 3 DU R R AR S 3 R OE 22 T
PALELT7 5 1E 38 38 56 v 7™ o 4 v &b B AE X B
55 s LA UE e A BC 7 i AT S R 6 IRE A,
St BEMLE T .
1.2.6 ##E4H5#H R Excel 2007 #1 DPS 7.5
A B AT AT .
2 RS nW
2.1 EXRBER

MR 2 Al W R R R AR R N
A1B2C1D3, HI/NAZ 90 % . K 1096, 5 35 W M 75
ZiE 15 g- L' R AR 10 g- L', KH,PO, 1 g+ L',
MgSO,+7H, O 1 g+ L' VB, 1 g« L' ¥ 5 MR %%
TgeL' B R 1.0:1. 6, HRIEHZE R MH KN
AT, 4 PR X S50 48 A R M R E Y KNHE I R
TR > E R R >R .
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Table 2 Results of orthogonal test of cordyceps culture medium

ISl i (FE) /g
fob 7 Factors Yield(dry weight)
Treatments A FH B &k 233 CHEIFW D B L w1 W2
Main material ~ Auxiliary material Empty column  Nutrient solutio  Solid-liquid ratio Repeat 1 Repeat 2

1 1 1 1 1 1 56. 56 55.15
2 1 2 2 2 2 57.91 58.05
3 1 3 3 3 3 57.47 59. 25
1 1 4 1 4 it 52.92 50. 63
5 2 1 2 3 4 54.23 54.47
6 2 2 1 4 3 54.41 56.42
7 2 3 4 1 2 58.98 57.73
8 2 4 3 2 1 57.07 53.62
9 3 1 3 4 2 49. 86 51. 31
10 3 2 4 3 1 53. 82 55. 74
11 3 3 1 2 4 55.1 56.42
12 3 4 2 1 3 58.23 53.63
13 4 1 4 2 3 48.95 50.73
14 4 2 3 1 it 52.49 54. 36
15 4 3 2 4 1 47.08 48.52
16 4 4 1 3 2 48. 07 47.52
K1 55.99 52. 66 53.71 55. 89 53.45

K2 55. 87 55. 40 54.02 54.73 53.68

K3 54. 26 55.07 54.43 53. 82 54. 89

K4 49.72 52.71 53. 69 51.39 53.83

R 6.28 2.74 0.74 4.50 1. 44

£3 EXBHAEST(ZEEREIKRED

Table 3 Variance analysisof orthogonal design(complete random model)

75 5 IR S5 Al B 75 F P
Sources of variation SS df MS
x(1) 207.0171 3 69. 0057 36. 6754 0.0001
x(2) 52.4705 3 17. 4902 9.2957 0.0005
x(3) " 2.8912 3 0.9637
x(4) 87.4355 3 29. 1452 15. 4902 0.0001
x(5) 9.7586 3 3.2529 1.7288 0.1950
BERR % Model error 2.8912 3 0.9637 0.4693 0. 8636
& %% Repeat error 32. 8578 16 2.0536
4 i 2% Consolidation error 35. 7490 19 1.8815
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Table 4 Multiple comparison of factor

levels(Duncan)
SE Ve FR Ly R BHE L
Factor Main Auxiliary Nutrient Solid-liquid
level material material solutio ratio
1 55.99 aA 52.66 bB 55.89 aA 53.45 aA
2 55.87 aA 55.40 aA  54.73 abB 53.68 aA
3 54.26 bA  55.07 aA 53.82 bB 54.89 aA
4 49.72 cB 52.71 bB 51.39 cB 53.83 aA

5 51 550 o AN TR R /NG Bk 3R 22 5 B 35 (P<<0. 01 sl P<<
0.05), R,

Different capital and lowercase letters within the same col-
umn indicate significant difference at 0. 01 and 0. 05, the

same below.

2.2 WIFKEER
i 5 1 A B o B 45 SR TR e AR B R

TR AIB2C1D3, HI/NE 90% . TH1 10% ., &
SR CH A 15 g- L' VB A 10 g- L' KH,
PO,1 g+L"' . MgSO,+7H,O0 1 g+ L' VB, 1 g-L",
Frgmees 1 gL R 1. 0: 1.6, MRPEE 2 1E
AR I A5 R WA 7 A b3 & A2B3C1D2 (RN
F 80U KK 10% KM 5% HER S U E TR A
Wi B 15 g+« L'V AR 10 g+ L', KH, PO,
1 g-L"' . MgSO,-7H,01 g+ L' . VB, 1 g- L' . #p8
fRd 1 gL' Rt 1. 05 1. 5) i fe i » LA
FiE 77 A S 56 TE 38 56 B 5o B

TEAS BT B ik ik 36 45 R 6 WY L i oy A e 1 4
FREEML 7 R /INFE 90 % A 100, 78 5 W R 5 A
W15 gL' B 10 g+ L', KH,PO,1 g-L",
MgSO, « 7TH, 01 gL' . VB, 1 g« L' & W &%
LgeL"BHME b 1.0 1. 6, B BROBC Jy 18 7
9.38% ikl i FEH KT (K D).

x5 MUEFTRIEKBER

Table 5 Verify test results of optimum formula
T /g Dry weight
50 Ak H
Exberi Cipza w2 w3 w4 HIZS HIZ6 T
xperimental treatments
Repeatl Repeat2 Repeat3 Repeatd Repeat5 Repeat6 Average dry weight
Akt 77 Optimized formula 60.91 63.55 62.69 62.13 62.57 63.92 62.6341.07 aA
%f i Contrast 58. 25 58. 82 56. 83 58. 27 57. 86 53.52 57.2641.95 bB

3 shigitie

BIF 5 285 2R 2 B 24 b T A /N MOk
ko FHEDRSCRTRE S IR SE T EE B9 5 SR T gk
St ) AR IR, SR FH e A B B o IR 5 I /N A2
9026 KA 1000 E SR AW A 15 g- L A
i 10 g-L' . KH,PO, 1 g-L' MgSO, +7H,O 1 g-L"',
VBT g L' #Fr Bk 1 g+ L' BBy 1.0
1.6, B —hn o A LU RE 7 9 H R Tk 62 g DU
b T WAL G AR T i 3 T A L AL
AR R o PRSI T i R A A
(4 e e A R 2 TP Al i A T B2 R
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Optimization of Medium for Industrial Production

of Cordyceps militaris

GAO Qian-qian, ZHANG Jie,SHI Jia, DUAN Teng-yi, HAO Ji-wei
(College of Life Science, Linyi University, Linyi 276000, China)

Abstract: In order to promote the development of industrial production of Cordyceps militaris,the dry weight

of Cordyceps was used as an index to optimize the solid culture medium of Cordyceps militaris by orthogonal

design. The results showed that the best medium of Cordyceps militaris was wheat 90 % ,soybean meal 10% ,

and nutrient solution was glucose 15 g+L*, peptone 10 g+ L' ,KH, PO, 1 g«L"',MgSO, 7H,O 1 g+L"', VB,

1 g+L', Ammonium citrate 1 g+ L', and the solid- liquid ratio was 1. 0: 1. 6. Application of the formula, dry

weight production of each standard basin Cordyceps up to 62 g or more.

Keywords: Cordyceps militaris ; industrial production; cultivation matrix; orthogonal design
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