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hah

tru— 20k T/ N E VT E L — A UREEIC K
MR (VFA) OERRENEML, @EIC
itk S i RKEEre—AThoreLa—RF 7
7 A s8— (CNF) (@t roa—2 L0 %<0
VFA 4R L7,

CNF Z g & Lizb— A VR T VFA DR
(T dRe i 22 R 1 24 BRRE 72 > 72, 10mL DJL— X 9%
& 20mL D A THERRIZ % L CHSINT % CNF O b %)
BRI BIX, A% CNF 4720 TEZ L5
100mg TH Y, —EORFETORRKEEZEZZ DD
1200mg 127D B2 Hivd,

V7= AR MY vA (LS) Z2Ic T
fESE7o— A HRIL, B VFA B EREINL., U
T=UPNofRENTZZ LG, V=3 — A
FEREZIBUNT VFA AT HEE L0 D 2 LR
W, Bro—2nb 0L REEDY V=
[Z/b— A UREEETO CNF 725 D VFA A REZFLE L
Trinoiz,

ZIH OFERIE. BB I D AM O EE L
PEIXY =0 DFEZDOHLDICE D LD TIHRL
trm—AI7a7 4TI NLORRLEY =k
DEAHEE L > TAEUEZ LEZRELTWVD,

ARFFRICTH NV 7 = U iREHIRIR DO IRRE D £
BLTWDHH, L0 RIRAIRARIZIIV MWL 72 &
THRDTHEREZITI ZEMEE LY,

AMrEREL T —AMNE VFA ZARTES5Z L
BN 572, VFAIZHERMEOIRIETH H7-9
ZOFEETIHRECMERH LV, ZO7, [
WML T 5 HEE LTIRTOEENET I ke
DEARSES Z L E2RLTND,

HHEE

FFEZFATIC DT 0 k% 2B E &2 12D T B B
RBERIEHH OB EERT D,
AREBRIZHN T — A AROBREIZH I LT
S S T ESL RGBT 7Y BV R A
LR ORISR B 2 & RIS 7 o+ — L REE W
X —O/NRBERRIEH OB ZET 5,
AHIFFE D — I VRS2 O R, 30 45 5T
BEAS— T v XM ONREZ T2 H DT
»HD,

Xk

Baker AJ (1973) Effect of Lignin on the In Vitro
Digestibility of Wood Pulp. J Animal Sci
36:768-771.

Clarke SD, Dyer IA. (1973). Chemically Degraded Wood
in Finishing Beef Cattle Rations, Journal of Animal
Science, 37(4), 1022—-1026.

Hamano Y, Takahashi T, Agematu H (2017) In vitro and
in vivo ruminal fermentation of micronised wood
powder for volatile fatty acid production in beef.
Anim Husb Dairy Vet Scicattle Volume 1 (2)

Joblin KN, Naylor GE (1989) Fermentation of woods by
rumen anaerobic fungi. FEMS Microbiology Letters
65:119-122.

Keith EA, Daniels LB (1976) Acid or Alkali-Treated
Hardwood Sawdust as a Feed for Cattle. J Animal
Sci 42:888-892

Keith N. Joblin, Graham E. Naylor (1989). Fermentation
of woods by rumen anaerobic fungi. FEMS
Microbiology Letters, 65 (1-2), 119-122.

Kim YH, Takahashi C, Kurosu K, Kushibiki S, Ikuta K,

- 62 -



FHSF—5 /KBS RFE Y =72 v —F L A 72022, vol. 10, 57-64

Kizaki K, Sato S (2019) Wood kraft pulp
supplementation alters the rumen fermentation
characteristics and epithelial transcriptomes in
Holstein cattle during the high-grain diet challenge.
Animal Feed Sci Tech 257:114292.

Maeda Y, Nishimura K, Kurosu K, Mizuguchi H, Sato S,
Terada F, Kushibiki S (2019) Effect of feeding
wood kraft pulp on the growth performance, feed
digestibility, blood components, and rumen
fermentation in Japanese Black fattening steers.
Animal Sci J 90:523-532

JRAROKPEA (2022) B Z O < 21 5
http://www.maff.go.jp/j/chikusan/sinko/lin/l_siryo/

A ARG A S 1, PRIEN B AR HEHHEEZ,
J\ARHR, BT, RN, SRS e Rraf
5994964B2. 2016-9-21

NSRRI (BE) BoidcmtE () (2004). [HL
— Ao ELEA U=,

Russell JB, Martin SA (1984) Effects of Various
Methane Inhibitors on the Fermentation of Amino
Acids by Mixed Rumen Microorganisms in Vitro. J

Animal Sci 59:1329-1338.

AF 4 4E 6 A 29 HEAt
ASFn 4 4E 8 A 22 HZHE

- 63 -



FHSF—5 /KBS RFE Y =72 v —F L A 72022, vol. 10, 57-64

Basic Study of Volatile Fatty Acid Production in Rumen Fermentation from
Wood-origin Cellulose and Lignin

Morikazu Toda' and Noboru Nakamura?
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Fermenting wood cellulose outside the body of livestock using rumen fluid of ruminant animals, extracting the produced volatile fatty acid
(VFA), and converting it into feed have been proposed as a method for using wood as feed for livestock. In this study, we investigated the
optimum conditions to produce VFA by in vitro fermentation of cellulose nanofiber (CNF), a finely divided wood-derived cellulose, with cattle
rumen solution, and examined the effect of lignin, which is one of the causes of wood indigestibility, on rumen fermentation. CNF produces more
VFA than usual cellulose samples, considered a good substrate for VFA production. Additionally, the optimum fermentation time was 24 h.
Furthermore, the optimum amount of CNF in 10 ml of lumen solution and 20 ml of artificial saliva was 100 mg per CNF amount and 200 mg for
one production. This study showed that fermenting the rumen solution by adding only the lignin sample increased VFA concentration; the lignin
sample in the solution may have been degraded; and fermentation with CNF did not inhibit VFA production. Therefore, it is considered that lignin
does not inhibit wood decomposition by rumen fermentation, and that wood indigestibility is caused by the crystal structure of cellulose or the

composite of cellulose and lignin.

Keywords: livestock feed, wood-origin cellulose, cellulose nanofiber, lumen fermentation, volatile fatty acid, lignin
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