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Effects of different liquid fermentation matrix and modes on the growth

and development of Asterophora lycoperdoides
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an’ai, CUI Yutong, LI Xianlin

(School of Biotechnology and Engineering, West Yunnan University, Lincang 677000, Yunnan, China)

Abstract: To explore the growth and development process of Asterophora lycoperdoides and its relationship with matrix,
the effects of 12 culture matrix on its the ontogenetic development were analyzed using the liquid shake flask and static
fermentation. The results showed that the time of mycelium germination and ball formation of A. lycoperdoides was long
in shake flask culture on sawdust matrix, and the cycle of all fruiting bodies covered with chlamydospores was the shortest
(14 d)after static culture, while the cycle on the chicken manure matrix was the longest. The fruiting bodies on the matrix
of cottonseed husk, black beans, Lentinus edodes and Russula griseocarnosa matrix were the most normal. The pH value
of the culture liquid increased gradually from mycelial growth period to chlamydospore formation period, and its volume
decreases gradually and varies greatly in different matrix due to different development period. Mushrooms and black
beans are conducive to the accumulation of its biomass in the shake flask fermentation stage, cottonseed husk and fungus
chaff can promote the biomass in the static culture stage, sawdust, Ganoderma lucidum and fungus chaff are conducive to
improve the absolute biological efficiency and the formation rate of mycelium balls. In conclusion, the changes of nutri-
tional factors directly affect the growth and development process and results of 4. /ycoperdoides, such as morphogenesis,
thallus transformation, and chlamydospore formation, which provides a theoretical reference for accelerating the develop-
ment and utilization of other rare mushrooms.
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Fig. 1 Effects of different matrix on the developmental characteristics of Asterophora lycoperdoides
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Fig. 2 Effect of different matrix on the development cycle of Asterophora lycoperdoides
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Table 1 Effect of different matrix on pH and volume of culture liquid of Asterophora lycoperdoides
. K pH KEE pH LA S ) TEARTE B JEE A TR RO
AA/mL pH HAYmL pH HAYmL pH
1(CK) 6.28 6.25 91.00+0.50 beBC 6.08 86.00+1.00 cdCD 7.72 85.33+1.15 aA 7.77
2 6.23 5.98 91.00£1.73 beBC 7.73 88.00+1.50 abAB 7.75 84.33+2.52 aABC 7.93
3 5.86 5.78 90.33+£2.08 cC 7.45 86.00+1.32 ¢dCD 7.52 84.67+1.15 aAB 7.80
4 6.21 6.06 92.00£1.73 abAB 7.53 89.00+1.50 aA 7.52 80.33+0.58 deEF 7.70
5 6.95 6.76 90.33+£1.53 cC 7.93 88.00+2.78 abAB 8.09 85.00+0.00 aA 8.19
6 6.41 6.28 92.00+2.65 abAB 8.03 88.00+1.80 abAB 8.37 82.67+0.58 bcBCD 8.45
7 5.42 5.25 93.00+1.00 aA 7.02 89.00+2.50 aA 7.45 80.03+2.05 eF 7.88
8 5.73 5.51 91.00+1.00 beBC 7.69 87.00£1.32 beBC 7.70 84.00+1.00 abABC 8.05
9 6.29 6.15 91.00£2.00 beBC 7.47 85.00+0.87 deDE 7.95 81.33+0.58 cdeDEF 8.30
10 6.26 5.98 92.00+1.00 abAB 8.03 81.00+1.50 fF 8.16 82.33+2.89 cCDE 8.36
11 6.23 6.04 90.00£1.50 cC 7.78 85.00+0.87 deDE 8.10 81.67+1.15 cdDEF 8.35
12 6.14 6.02 92.00£1.73 abAB 8.49 84.00+1.50 eE 8.53 82.67+1.53 beBCD 8.61
x2 TREBERERMEAFEFEKRER KWEREKEEZMZMN
Table 2 Effect of different liquid matrix on diameter, quantity and growth rate of mycelium ball
of Asterophora lycoperdoides
P 22 4 K T IAATE HH JEHE AT T
%) K/ [ EREYRE ST Y -7 B/ WERER R/ K/ WEREAR A Kd R/
(NemL")  mm (mm-d") (4NemL") mm (mm-d") (4NemL")  mm (mm-d")
1(CK) 4.70 2.04 0.23+0.01 dD 23.00 1.42 0.07+0.01 deDE 3.60 1.75 0.02+0.00 fE
2 10.30 1.08 0.12+0.01 hH 25.20 1.21 0.06+0.01 efEF 8.42 3.60 0.09+0.01 bB
3 4.20 2.60 0.37+0.03 aA 5.20 1.03 0.05+0.01 fgFG 1.55 4.13 0.11+0.02 aA
4 20.70 1.25 0.14+0.01 gG 26.00 0.85 0.04+0.00 ghGH 1.25 2.76 0.07+0.01 dCD
5 6.10 2.54 0.29+0.02 bB 0.13 5.44 0.18+0.03 aA 3.40 2.75 0.07+0.02 dCD
6 22.30 1.80 0.20+0.03 eE 0.10 0.88 0.03+0.00 hH 3.15 2.93 0.07+0.01 dCD
7 14.00 1.53 0.17+0.01 fF 11.40 1.79 0.09+0.01 beBC 3.50 3.43 0.09+0.01 bB
8 9.30 1.33 0.15+0.01 gFG 28.70 0.74 0.04+0.00 ghGH 2.87 3.16 0.084+0.01 ¢cBC
9 29.20 1.37 0.15+0.02 gFG 28.30 1.72 0.08+0.01 cdCD 5.15 3.25 0.084+0.02 ¢cBC
10 4.60 2.44 0.27+0.02 bBC 1.90 1.64 0.0840.02 ¢dCD 8.40 2.40 0.06+0.01 eD
11 13.40 2.29 0.25+0.01 cC 35.20 1.38 0.07+0.01 deDE 3.70 3.11 0.084+0.01 cBC
12 6.70 241 0.27+0.03 bBC 3.20 3.00 0.10+0.02 bB 4.00 3.70 0.09+0.02 bB
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Table 3 Effect of different liquid matrix on mycelium film and fruiting body of Asterophora lycoperdoides

E T

e O e e T B I S 1 ) TR/ A L)
1(CK) 4.00 0.80+0.01 dD 0.27 3.50 0.15+£0.01 efDE 0.69
2 3.00 1.00+£0.02 cC 0.14 4.00 0.18+0.02 bcdABCD 0.60
3 1.20 0.20+0.01 hH 0.33 2.33 0.09+0.01 gF 1.03
4 4.00 1.334+0.04 bB 0.22 4.50 0.20+0.06 abAB 0.24
5 2.00 0.29+0.02 gG 0.08 3.50 0.21+0.03 aA 0.13
6 3.00 0.33+0.01 fgFG 0.25 3.00 0.16+0.02 defCDE 0.26
7 3.00 1.004+0.05 cC 0.33 3.00 0.14+0.01 fE 0.34
8 5.00 1.67£0.09 aA 0.37 3.67 0.17+0.01 cdeBCDE 0.47
9 2.00 0.67+0.02 eE 0.04 3.00 0.14+0.01 fE 0.54
10 3.00 1.00+0.04 cC 0.36 3.33 0.15+0.02 efDE 0.38
11 3.00 1.004+0.03 cC 0.49 3.50 0.16+£0.01 defCDE 0.54
12 3.00 0.38+0.02 fF 0.12 3.50 0.19+0.03 abcABC 0.22

TEARJG RN Efe/h e 128 T SE R B 78 % W DL
INEF A= 75 75 (0.49 A emL™) VA JE (1.03 4> emL D[]
B F A2, AU I S R84 (0.04 > emL D) (3G
F£(0.13 DemL DR _F b

M2 W EEE S A KEEERNRZ
(2T EIME R R, RIEEE T F s/, T ih s
TEIR ARG 3L FIE R 2, G350 Fib.
25 ARGBGRERMEBRFEFEYE . HIKFK
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(4.41%) R Z(3.00%) « B A (2.35% ) [ R 57 |- e
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Table 4 Effect of different liquid matrix on biomass, mycelium ball formation rate and absolute biological efficiency of

Asterophora lycoperdoides

‘ AR TR R JELAE AT T A R
BT ARy Ti?l“ﬂ%ﬂ% A %I$ﬁ2 %Xﬁi% Ay Bﬁﬁﬁ %Xﬂti’% (mg-mL")
(mg-mL™") /%  (mg-mL™" FRES % R % (mg-mL™") B % R %

1(CK) 2.67+0.11 iH 2.42 1.71£0.34 hG 0.71 4.25 1.71£0.30 eE 0.64 1.59 2.03+0.25 eF

2 4.45+0.23 fE 3.51 4.19+0.33 dD 2.29 5.72 4.93+0.95 cBC 2.30 2.39 4.5240.50 cD

3 3.49+0.13 gF 2.72 4.81+0.15 cC 2.30 6.59 4.86+0.35 cBC 2.27 6.38 4.394+0.21 cD

4 3.34+0.17 gF 2.66 6.47+£0.47 aA 1.34 2.18 5.56+0.40 bAB 1.80 0.25 5.12+0.35 aA

5 3.08+0.14 hG 2.40 2.9440.19 gF 1.51 0.35 4.04+1.08 dD 1.74 0.49 3.35+0.47 dE

6 5.52+0.11 aA 4.41 3.21+0.53 fF 0.89 1.41 4.61+1.01 cCD 1.56 0.92 4.45+0.48 cD

7 4.62+0.22 deCDE 3.72 3.70+0.31 eE 2.16 1.03 6.10+0.76 aA 2.35 1.21 4.814£0.43 bC

8 4.58+0.22 ¢fDE  3.62 5.37+0.31 bB 3.00 343 4.57+0.38 cCD 2.20 7.73 4.84+0.30 bBC

9 4.83+0.08 ¢cBC 3.81 3.77+0.24 eE 1.85 1.82 5.86+0.95 abA 2.11 0.33 4.82+0.42 bC
10 5.02+0.22 bB 4.01 4.59+0.65 cC 1.07 0.79 4.97+0.93 cBC 1.83 0.47 4.86+0.60 bABC
11 5.60+0.11 aA 4.37 4.68+0.49 cC 1.90 3.04 5.01+£0.49 ¢cBC 1.73 1.01 5.10+0.36 aAB
12 4.75£0.18 cdCD  3.79 3.68+0.52 eE 1.47 0.97 4.91+£0.56 cBC 1.81 0.50 4.45+0.42 cD

.90.
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