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Abstract

The phenolics contents of eight agricultural resources(Angelica, arrow root, Injin mugwort, red-ginseng,
biji, onion, potato and brown rice) were determined. Both the solid state or submerged cultivation by
four Basidiomycetes (Ganoderma lucidum, Lentinus edodes, Hericium erinaceum and Cordyceps milita-
ris) on these substrates(or wheat bran) were examined for mycelial growth and S-glucosidase production.
The good growth of G. lucidum and H. erinaceus were observed at red-ginseng and Injin mugwort,
respectively. Also, the total free phenolics after solid state cultivation of 8 weeks by H. erinaceus on
Injin mugwort was produced up to 3 times higher than that of no cultivation. While the bound phenolics
was reduced with increasing trend of free phenolics indicating that bound phenolics was hydrolyzed by
B-glucosidase of H. erinaceum. The high production of total free phenolics was also obtained through
two staged submerged cultivation of G. lucidum with red-ginseng extract as medium. These results sug-
gested that the phenolics rich agricultural resources were modified by cultivation of Basidiomycetes,
indicating potential application of functional beverages due to increasing the free phenolics content.
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stibenes, trans-reveratrol, cis-resveratrol % trans-
resveratrol-O-f-glucoside &< F&}o 23t} (Burns
et al., 2000).
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Table 1. Mycelial growth of Basidiomycetes on various solid substrates

Solid sustrates Ganoderma lucidum

Lentinus edodes

Hericium erinaceus  Cordyceps militaris

Injin mugwort

(Artemisia capillaris) +
Korean red ginseng ++
(Panax ginseng)
Brown rice
(Oryza sativa L.) =+
Angelica (Angelica keiskei) +
Onion )
(Allium cepa L.)
Potato +
(Solanum tuberlosum L.)
Arrow root +
(Pueraria thunbergiana)
Biji(Tofu-residue) +

+ ++ +
+ + +
+ + ++
+ ++ +
+ + +
+ + +
+ + +

—: no growth, +: bad growth, ++: good growth
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Fig. 1. Contents of total free phenolics in various agricul-
tural products.
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Fig. 2. B-glucosidase activity after 8 weeks cultivation of
various Basidiomycetes in soild media.
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Fig. 3. Time course of total free phenolics during solid
state culture of H. erinaceus on Injin mugwort medium.
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Fig. 4. Time course of the ratio of free and bound phe-
nolics and B-glucosidase production during solid state
culture of H. erinaceus on Injin mugwort medium.
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Fig. 5. Time course of pH, MDW (mycelial dry weight),
EPS (exopolysaccharide, and residual sugar contents
during 1st batch cultivation of G. lucidum. The 1st batch
cultivation was carried out in the flask for 6 days.
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Fig. 6. Time courses of mycelial growth during the 1st
batch cultivation of G. lucidum in Korea red ginseng
extract added medium. The Ist batch cultivation was
carried out in an air-lift fermentor system for 6 days at 30°C
(arrows show the time of red-ginseng extract addition).
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Fig. 7. Effect of Korean-red ginseng extract addition on
pH, MDW and free phenolics during the 2nd batch
cultivation of G. lucidum. The cultivation was carried out in
shaking flask by adding Korean red ginseng extract (1,3,5%
and 10%, v/v) after the cultivation of 5 days under air-lift
fermentor system.
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Fig. 9. Effect of Korean-red ginseng extract additionon
pH, MDW and free phenolics during the 2nd batch
cultivation of G. lucidum. The cultivation was carried out in
standing flask by adding Korean red ginseng extract (1,3,5%
and 10%, v/v) after the cultivation of 5 days under air-lift
fermentor system.
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Fig. 8. Time courses of mycelial morphologies of G. lucidum during the 2nd culture with and without red-ginseng
addition. The cultivation was carried out in shaking flask at 40°C after 5 days of batch cultivation under air-lift fermentor
system. (A) Control, (B) 5%(v/v) addition of red-ginseng extract, (C) 10%(v/v) addition of red-ginseng extract.



342 ANAEFE A 68 A 4F (20024 119)

Fig. 10, Mycelial morphologies of G. lucidum after completion of the 2nd culture in standing (bottom) and shaking (top)
flasks. The cultivation was carried out in standing or shaking flasks at 40°C after 5 days of batch cultivation under air-lift
fermentor system. (A), (C): Control, (B), (D): Korea red-ginseng extract added (10%, v/v).
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