Available online at www.sciencedirect.com

SCIENCE DIRECT® ANIMAL FEED
@ SCIENCE AND
TECHNOLOGY
ol i Animal Feed Science and Technology
ELSEVIER 120 (2005) 235-243

www.elsevier.com/locate/anifeedsci

Conversion of Japanese red cedanyptomeria
japonicg into a feed for ruminants by
white-rot basidiomycetes

K. Okanc®*, M. KitagaweP, Y. SasakP, T. Watanab&

@ School of Environmental Science, The University of Shiga Prefecture,
2500 Hassaka, Hikone, Shiga 522-8533, Japan
b Graduate School of Agriculture, Kyoto University, Kyoto 606-8502, Japan
¢ Research Institute for Sustainable Humanosphere, Kyoto University,
Gokasho, Uji, Kyoto 611-0011, Japan

Received 14 September 2004, received in revised form 1 February 2005; accepted 20 February 2005

Abstract

The potential of five white-rot fungi to convert Japanese red c&tgpfomeria japonicainto feed
for ruminants was determine®leurotus ostreatuATCC 66376),Pholiota namekdIFO 30373),
Dichomitus squalenfCBS 432.34)L entinula edodefiFO 6654) andCeriporiopsis subvermispora
(ATCC 90467) were inoculated into chips of cedar sapwaoddodesvas cultured at 25C, and the
other fungi at 28C, for 4, 8, 12, or 20 weeks. The in vitro organic matter (OM) digestibility (IVOMD)
in cedar wood cultured without fungus were between 0.047 and 0.068, while it was elevated to 0.446
by culturing withC. subvermisporand to 0.281 by culturing with. edodegor 20 weeks. In contrast,
the IVOMD were 0.200, or lower, in cedar wood cultured wittostreatusP. namekopor D. squalens
The invitro gas production (IVGP) in cedar wood cultured vidtbstreatusP. namekporD. squalens
was 37 ml/g OM, or lower, while that in cedar not inoculated with fungus was between 4 and 17 mi/g
OM. In contrast, the IVGP in cedar wood cultured with subvermispordor 20 weeks increased

Abbreviations: OM, organic matter; IVOMD, in vitro organic matter digestibility; IVGP, in vitro gas produc-
tion; ND, neutral detergent; NDF, neutral detergent fiber; ADF, acid detergent fiber; ADL, acid detergent lignin;
VFA, volatile fatty acid
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to 107 ml/g OM, and that in cedar wood cultured withedodesncreased to 58 ml/g OM. Lignin
degradability in cedar wood cultured wi€h subvermisporandL. edodedor 20 weeks were 0.578

and 0.288, respectively. These changes in IVOMD and IVGP demonstrate that a selective white-rot
fungus,C. subvermispordnas the ability to convert cedar wood into feed for ruminants, although
further increase is required before the cultured cedar wood would have widespread feed potential.
© 2005 Elsevier B.V. All rights reserved.

Keywords: Japanese red cedar; In vitro digestibili§eriporiopsis subvermispordignin; Delignification

1. Introduction

The Japanese livestock industry is largely dependent on imported feed. Some Japanese
beef cattle farms use rice straw imported from China due to insufficient domestic
supplies. Since Japanese beef cattle fattening systems typically feed high concentrate
diets for more than 400 days, rice straw is critical to maintenance of normal rumen
function. However, there is an abundance of potentially available biomass in the forests
of Japan, as approximately half of Japanese forests are softwood plantations and
most require tree thinning. Currently, sufficient tree thinning is not completed due to
a reluctance to sell domestic trees and de-populate mountain villages. However, the
growing demand for thinning of Japanese red cedanygtomeria japonica forests
has become an especially urgent issue because sound growth of cedar is arrested by a
high planting rate. A possible solution is to use cedar wood as a feed for beef cattle, if
costs were competitive, thereby providing a stable feedstuff supply and improving forest
management.

Steaming and/or explosion treatment improves the digestibility of broadleaf trees
and allows their use as ruminants feeds. Cedar, however, is a conifer and the content
of lignin is higher and includes more condensed structures than in hardwood lignin.
Therefore, the feed value of conifer for cattle is low, even if treated by processes such
as steaming and explosioBénder et al., 1970 Furthermore, steaming and explosion
generate aldehydes, which have pesticidal and bactericidal efi&tt®ii, 1978 Ilkumo
et al., 1987. A safe, environmentally-friendly method for lignin removal using white-rot
fungi has been previously reportedik and Moore, 1972 Zadrazil, 1985; Akin et
al., 1996, as white-rot fungi are the most efficient known lignin degraders, and some
of them have the potential to delignify softwood. However, there are no reports of
wood-rot fungi with a selectivity to degrade lignin in Japanese cedar wood, and most of
white-rot fungi degrade lignin and cellulose simultaneously. A selective white-rot fungus,
Ceriporiopsis subvermisporés known to selectively degrade lignin in softwood and
hardwood. Owing to its unique wood decay pattern, this fungus has been used in biopulping
(Messner and Srebotnik, 190dnd pretreatment of beech wood for ethanol fermentation
(Itoh et al., 2003

In the present study, five white-rot fungi, including the selective white-rot furigjus
subvermisporavere used to convert Japanese red cedar into feed for ruminants, and effects
of the biological treatments on feedstuff production were compared.
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