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Km0 BT RAMENE, BEDLARERA GENT FHEHRG IR P2, ATH—F
RSB F A, AR /ETIRE B TR (amospheric room temperature plasma, ARTP)% & 44
AAVER T AR P2 B 24K, AT AR —RHEAR R . BERTHGHFTH D35, [£XR] 24
AN P2 LT ERSHES TS5 A 1.18%F 19.01%, %4 &K #ha A3 5 35.17%F= 35.11%,
Wit K B E AR A B R Bt 48 h 45425 32 h, AIMABERAMENSIRG. H5H# b-35
BeTEfEE4F 5583 1.56%F 25.07%, & 2k P-2 531325 7 40.15%4= 39.33%. [4£]
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Rejuvenation and atmospheric room temperature plasma
mutagenesisin breeding of Grifola frondosa
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Abstract: [Background] Grifola frondosa showed degenerated characteristics due to long-term
subculture. [Objective] To restore the biological activity and characteristics of G. frondosa through
rejuvenation method, and to acquire strains possessing improved vitality and genetic stability through
mutagenesis by high efficient apparatus. [Methods] Hyphae tip isolation method was utilized for
rejuvenation of the strains cultivated in PDA enriched medium and PDA-chestnut shell medium
respectively. Rejuvenated strain P-2 regained its biological activity and properties. To further improve its
production performance, P-2 was subjected to ARTP mutagenesis, and a mutant b-35 with promoted
performance and high genetic stability was obtained finally. [Results] The dry weight of mycelium and
polysaccharide content of the strain P-2 were 1.18% and 19.01%, and the growth rates were 35.17% and
35.11% respectively compared with that of the original strain. Cultivation of P-2 in fermentation tank
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indicated that the fermentation cycle was shortened to 32 h from 48 h, showing significant improvement of
fermentation activity and efficiency. Mycelium dry weight and polysaccharide content of the mutant b-35
reached 1.56% and 25.07%, 40.15% and 39.33% higher than that of P-2. [Conclusion] ARTP mutagenesis
method was proved to be an important way in breeding of high yield Grifola frondosa because it is easily

operated, pollution-free and efficient.

Keywords: Grifola frondosa, Rejuvenation, ARTP mutagenesis, Dry weight of mycelium, Polysaccharide
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Tablel Theinitial screening of Grifolafrondosarestored srain

[E]7S (2RS35
Strain Mycelial growth rate (mm/h)
Original strain 0.810+0.016
P-1 0.956+0.006* **
P-2 0.980+£0.011***
P-3 0.909+0.038
P-4 0.900+0.052
P-5 0.865+0.018*
P-6 0.835+£0.049*
P-7 0.920+0.036*
P-8 0.933+0.016**
P-9 0.938+0.043**
P-10 0.937+0.031**
L-1 0.858+0.016*
L-2 0.956+0.009* **
L-3 0.981+0.008***
L-4 0.892+0.019
L-5 0.906+0.037
L-6 0.954+0.004***
L-7 0.919+0.007*
L-8 0.961+0.011***
L-9 0.926+0.022**
L-10 0.924+0.030**

Note: *: 0.05<P<0.1; **: 0.01<P<0.05; ***: P<0.01. P-: PDA
enriched medium; L-: PDA-chestnut shell medium.
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1 IRRERIGHRS S HHRIEIETT 64 h FRIIIEEEER

Figure 1 Comparison of the results of Grifola frondosa original strain and rejuvenation strains after co-cultivation for

64 hours

. A: PDAIEEFEIL; B: PDA-MUSE cEEFRIEL.
Note: A: PDA enriched medium; B: PDA-chestnut shell medium.
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Figure 2 Detection results of hyphae dry weight (A) and polysaccharide content (B) of the Grifola frondosa original strain
and rejuvenation strains
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Figure3 Comparison of fermentation broth of the Grifola frondosa original strain and rejuvenation strains
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Figure4 Thefermentation data of the Grifola frondosa original strain (A) and rejuvenation strain P-2 (B)
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Figure5 Mutant lethality curve of Grifola frondosa
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Table2 Theinitial screening results of Grifola frondosa mutagenic strains

i’ AR LGS [Esp2ae8 ST
No. Mycelia growth rate (mm/h) ' No. Mycelia growth rate (mm/h)
Starting strain 0.906:+0.101 | b-30 0.511+0.252
327 1.052+0.104*** ' 115 0.656+0.147
324 1.011+0.069* * J40 1.065+0.069* *
316 1.099:+0.024* % * D317 1.064+0.181**
32 1.058+0.044* * * J11 0.653+0.139
314 1.085+0.066* * * | 310 0.579+0.199
35 1.063+0.039*** ! b-38 0.705+0.178
36 0.573+0.087 b-19 0.699+0.164
313 0.6810.107 D b-22 0.653+0.137
38 0.581+0.293 b-16 0.611+0.109
321 0.706+0.057 LS 1.095+0.123***
323 1.024+0.067** ! b-29 0.527+0.163
329 1.088+0.084** * b-1 1.098+0.111%**
33 1.055+0.105% ** ' b-14 0.618+0.150
322 1.035+0.089** b-9 0.668+0.183
37 0.673+0.122 | b7 0.719+0.110%*
325 1.316+0.105* ** ' b-2 0.619+0.194
319 0.689+0.128 b-10 0.648+0.201
34 0.631+0.285 D41 0.514+0.113**
b-39 0.695+0.109 b-34 0.446+0.054***
b-40 0.657+0.171 | 330 0.532+0.183**
b-4 1.036+0.097** 1 339 1.050+0.121**
b-43 0.663+0.159 J38 1.045£0.149**
b-32 1.056+0.140** i 345 1.029+0.154**
b-33 0.652+0.139 | 331 1.052+0.138**
b-25 0.536+0.081 | b-21 0.477+0.099
b-8 0.667+0.136 P34l 0.658+0.143
b-36 0.534+0.107 J36 0.696+0.176*
343 0.606+0.122 P 339" 1.050+0.121**
b-33" 0.639+0.137 | 340 1.109:+0.099* **
b-28 0.493+0.159 337 0.621+0.139
S-26 0.698+0.212 | S5 0.737+0.179
S33 1.026+0.137* | S35 0.681+0.148
s34 0.677+0.162 S8 1.090+0.144* *
S'-2 1.035+0.131* s7 0.525+0.136
S23 0.661+0.163 ' S'-7 1.056+0.103**
S24 0.484+0.164 S19 0.515+0.185
S12 0.704+0.149 ) 0.5560.159
S14 0.666+0.151 'Sl 0.612+0.166
S17 1.036:0.131* S2 0.626+0.184
S6 1.025+0.170* | 518 1.014+0.143*
sS4 1.090+0.129** ! S36 1.053+0.132%*
S31 0.641+0.150 S32 0.688+0.123
b-35 1.143+0.091*** | S13 1.026+0.107*

Note: *: 0.05<P<0.1; **: 0.01<P<0.05; ***: P<0.01.
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Figure7 Therescreening resultsof Grifola frondosa mutagenic strains

e A W22 THER; B: SRR

Note: A: Hyphae dry weight results; B: Polysaccharide content results.
# 3 IWTEIFLHE b-35 A RIBE M SLIER

Table 3 The passage stability test results of Grifola
frondosa mutagenic strain b-35

#| 1.56%AM1 25.07%, FAAtR P2 Sl 1
40.159%711 39.33%. FHULATIL, ARTP HEAREA A

19, AR AL R 7 R I 2T 3

(1% W THE ZR

Passage Dry weight (%) Polysaccharide (%)
T1 1.535+0.031 24.74+0.044

T2 1.506+0.020 24.27+0.029

T3 1.486+0.003 23.95+0.010

T4 1.557+0.021 25.09+0.093

TS 1.516+0.047 24.43+0.007
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