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3 Biological effects of intense AC electric field G
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Electric field distribution under AC field £

Electric field on cell membrane causes pore formation on it.
(electroporation)
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Intracellular
electric fields can
be inexperienced
stresses for
biological cells.
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By Prof. S. Katsuki (Kumamoto Universityjc



Iwate Network for Energy and Environment Education

y Biological effect at low frequency (<1IMHz) £
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Biological effect at high frequency (>1MHz) £
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Marx IES pulsed power generator @’EE
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Marx-IES pulsed power generator @EE
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Electrical stimulation using pulsed power generator
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Experimental it @j_~
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O Field: Sotoyama Forest park, Morioka b
O Mushroom : Lentinula edodes, 15 BpfF==1 83 TEEERr

Pholiota nameko, Naematoloma

sublateritium

Logs
O Length: 90 cm
O Species: Quercus mongolica var. grosseserrata

Samples
No.l1: control, 15logs
No.2: 50kV X1, 15Ilogs
No.3: 90kV X1, 15logs
No.4: 125kV X1, 15logs
No.5: 50kV x50, 15 logs




[Life cycle of
Basidiomycete]

—kEZEAERESLTEEES _49)

ek hypha

PFE : stimulation?

TEERAR{( DT O g o B D)

15-31 F _/ OADLEEER (> 1 % > Ofl, SEEIEv-34L5 8 000 2)




Siitake mushroom (Oct 7, 07 ; Sotoyama park)
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Lentinula edodes (Shiitake mushroom) 0
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Total cropped weight for each log G
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# 50 kV X 1 time: No mushroom was cropped from 7 / 15 logs

# 50 kV X 50 times: Mushroom was cropped from all logs
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History of total cropped weight e
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M 4th flush
300
= W 3rd flush
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0.56 kV/cm 1.11 kV/cm 1.39kV/cm
# Yield: 2.2 times increase with stimulation 50 kV, 50 times

_,_%Weight for a fruit body: 34.1 g for control, 69.9 g for 100 kV
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Hydrohobin2 release Qs
70
60 " outside
& 20 7| ®inside

control3hours l1day 2days 3days 7days

Days after pulse electric field stimulation

Hyd2 of PEF sample: 2.3 times larger than that of controk
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5 Lcc.1 activity at 28days from stimulation
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SEI  10kV WD10mm SS40 x6,000 — - 24m
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L. Edodes:
2.2 times

Naematoloma
1.6 times

Ganoderm luchidum Lyophyllum decastes:
1.7 times 1.3 times
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(Kantobosai Co.)
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A Conclusion

IES Pulsed power generator

Single IES : 110 kV at 14 kV charging
Marx IES : 110 kV at 5 kV charging
( 220 kV at 7 kV charging )

Pulse voltage stimulation effect

1. L.edodes : 2.1times increase by 50 times
stimulation

2. P. nameko, N. sublateritium : 1.6~1.8 times
Increase by 90 kV stimulation

3. Hyd2, Lcclrelease: Increasing by PEF stimulation.







