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Summary

In volatile fatty acids (VFA) compositions of rumen liquor of 78 Japanese serows lived around
Yamagata City, the comparatively high propionic acid concentration was determined. Our taking an in-
terest in this result, it was examined that the ability of propionic acid production was superior in ru-
men liquor of Japanese serows and that Japanese serows took the plants from which propionic acid was
dominantly fermented. In in vitro trial of VFA production comparing with the rumen liquor of goat and
sheep fed with the rations of different concentrate and roughage ratios, the propionic acid was inferior-
ly produced in rumen liquor of Japanese serows. In in witro trial of biohydrogenation, the ability of
biohydrogenation in rumen liquor of Japanese serows was superior because the conversion from Cig: 1
to Cig: o fatty acids advanced more smoothly in Japanese serows than in goat and sheep. In chemical
compositions of six kinds of green leaves taken by Japanese serows, the concentrations of neutral and
acid detergent fibers and soluble carbohydrate contained were almost between these of concentrate and
roughage (Italian ryegrass hay) rations. In chemical composition of rumen content in Japanese serows,
moreover, the concentration of neutral detergent fiber contained was between its concentration of ru-
men content of high concentrate and high roughage feedings in goat and sheep. It was considered that
the reason why the high propionic acid concenration in rumen liquor of Japanese serows was observed
was not because the ability of propionic acid production was superior, but because they took the plants
from which propionic acid was dominantly fermented.

key words : ability of biohydrogenation, digestive characteristics, Japanese serow, rumeu liquor,
volatile fatty acid

#*

il

1) BIE | R RKFERFEH (Present address © Faculty
of Agriculture, Gifu University, Gifu 501-11, HAD T A (Capricomnis crispus ; LNEA T h LW
Japan) 1) X, ®EH, v, Y¥ER, VyEoK hE
F—v— N HE-BRK, EREEVER BEXTEY Y, VHHERCOESNZBAREORSHWTHY, 1934
HALEEE, AKERMGE FICRKIRFL S, 19554F 1T BIRRGEE & ITIRE & 1,

291



18 IWBRFRE (RF) #12% B35

M - ME - AN INE#RH ICEBLTWEY, L

L, ShoOREBERDHIE SR, 7€V IOHA
ORI TEEIHSRBL L, 19794E 5 5 IF
B REWMEICB W TEOFMRBEELIRD 720 RHE/ 72
TENIEE - 720, 72, WEROILIEHCLHEY
FIZ & B EBEDHEENED 72 D19914EH 5 BAELTFIZ40
FRCHEINLZ Likor. FED S, IWEHEL
OHBEEINEBICEBRTAHEY HOTHHBEICOWTH
BTV, BERHLMEZH TS,

S EN ) A BEL L 7= SR 0 sk P sk o %o ol i A 7
EoRKEMIE, £-BICERT A0 NV T RMES
DMAEYMORBIERC & VR, 70 Yt v ERR R
7% EQHEFMIRIGER (VFA) (AW Eh 30, Zo
VFA i3, MAEYOBECTH2EHWOFELR T 4V F—
BThHh, EEL 7O s VEROFEALRIZ, BESE
LB ORE I TELRY, BEMBZEHKTLESD
A v BOEEEEHPERET 222 72 ZOE
AERRIBWOEERICECEbo TwaHEIN b
BIL<ALN TV,

ZDEIBRNI T —DBEIS, HEVIDE—
B o#RE, Y5, VFA OEAICOWTHRE LA
RIZECAH70%\w. T2, VFA EEICEBRT L5
SR R TIED S 2T N E D B OFEEIIOWTORF
FEHE D .

A BIWETHREBICELT 52 H L HOFE—HNEE
RN T A2E2BAZ L HEL. E—BNHED VFA
HWEERET A E LD, FEVIOE—-FHEOMIL
BithR A Y R WE BRI L LT invito (2L DB
L.

HHERVFE

1) DEZHOE—BRROFER EHHZE

19924E D 3 B £19934Em 2 A & 3 BICILFEHEL TH
s/ hEed hOE—BRELHEMENC L2 RIS,
1992413 2598 (4F#v4.6F, RHE37.6kg), ME14FH (FF
Wh6. 15, KE39.7kg), 1993413 ME18TH (£E#b4.97F,
{KE39.3kg), ME215H (FF#56.7F, AE46.5kg) D&
FIT8EHOE—BNE A R L /2. IR, 2EH—ET
B Loty 5 T T20C THEBRFEL. $—8
PED VFA OGHTIIKELREBIC L VB L2, &
AzU<w by 742X VEERE, TU St VEERUE
BOZVFAILOWTHEE - EBL7Y. $—HHK
O7a bV T7EIE MES 7)o — Vv THRE L THR

%, BEMEE T CEHR LY. E—BHIEO pH EH T A
B pH A— 5 —FHWTHZEL .
2) Invitro (B I3 E—BRBDHILREE & VFA
EEARERER

HE-HNEE, 1993 ICHES N ED D EZF O
BE L LTAVERTIE»SRILLA. BIL, 1L
DBFET A VETMAEHRER, 1IFEILRESE LA
HoTHoORHEEODH s RAR ISPV BAY
»o, RESFE (WEHWREAEE) LHfE (15
VT YIAYTAEE) #BWTS 1 22V RUT2 1 8%
DOHET—HL ) JHILESRE % 37.5¢/ K E
(k)" 45 LCEB L7274 AT VEEFEX VELE
OHE— B LHARICEWML . HEIHITDOWT,
BB EIEY DR 57220 b BN —ET, AVEE
IEEICDWTIE 2 BEH — ¥ THFNENIEE L CERERICfL
L7z, In vitro \2 317 B ELRBIIEH 5% 0 REE# 2
BREICHECTER L. Blb, 100ml OREE ([CHEE
LA )T V5475 RA%HE 0.5g # RE & L TR
L, ZNZENRDOE—BE MWW 10ml & McDoucarr P AL
B 40ml 2N CHREEA A 2 BR L 2255 38CHE
KA 4SRRI L. EREBRE L TREL VR
WCRIBRICHTEE L7-. KEEER[EI12, 24, 36 % UM48H+H
ELT, R THRALYY V2 ~3ik A cEw L
VFA DTt L 7.

3) In vitro \C& 1+ 3 E—BRBRDKERMEERKER

BER2Z D o EIcEL . ML, 2) LRUEHET
TY /) —VEE (Cis:2) % 30x1¥RMIL,. 38CDEEK
EATRBTAZBEBRLESOEEL, Ci. Jiliiks
FUA VB, (Cis:1) OFBIFEEEOHIE D BAT 5
FBEATT) VB (Cis:0) DEEIHEMT 54585
5 RFEIRNABEDTRES 2 HI T L 7=,

Z OB, BEWH S Forend¥ OFETHIM L2IRE
%, 5%DWKHC- 2% ) —VIZTS5EMAY /7YY
A%fTolth, FAZO< s 7574 —12& 0 EIEERD
SEE - EREERLY.

M, EfiLz2) &3) OEBRORERIHEL AT
3, RESEZES LHERLHEEGO X Y ELINFER
FhFEh2l$ToE Lz, £/, ZRENORERM 1
mico& 2~ 3E0MY R LEL L.

4) BEREMOELE-BREBMOENE SHAHE

FHRAEYOEOTRIUII993FED 3 A LTWICHET D
RN 54T o 72, AL 7231, 19924F ([CHiiE &
NEAEYHAOE—BRP SRR LAES YN

292



i

HAED 7 DOE-BNBROHILEE—E - Z - T35 19

Table 1. Volatile fatty acid composition of rumen liquor in Japanese serow and sheep fed with
high concentrate and high roughage feedings (mol%)

Feeding style

Animal Acetic acid Propionic acid Butyric acid P/A ratio

Japanese serow 48.0 36.5 15.5 0.76
High concentrate feedingl)

Sheep 40.9 49.0 10.1 1.21
High roughage feeding1>

Sheep 59.0 30.0 11.0 0.54

1); Animals were fed with the mixed rations of concentrate and roughage (mainly timothy hay);i.e.,
the both mixed rations contained 37.5g/BW (kg) 0'75/day of TDN at 8 : 2°” and 2 : 8 of the
weight ratios of concentrate and roughage, respectively. Rumen juice was sampled at four hours

after feeding.
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Fig. 1. A simulation of volatile fatty acid production in rumen and energy utilization from feed in

Japanese serow living around Yamagata City (made changes in original figures
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Fig. 2. Changes in the dry matter digestibility, the produc-
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tion yields of acetic and propionic acids, and the
ratio of propionic acid to acetic acid (P/A ratio) in
vitro in rumen liquor of Japanese serow, goat and
sheep fed with high concentrate and high roughage
rations. Precursor was used Italian ryegrass hay.
@®— @ ; Japanese serow, A——A ; goat fed
with high concentrate ration, ll—— ; sheep fed
with high concentrate ration, &——2A | goat fed
with high roughage ration, [J——[1 ; sheep fed
with high roughage ration.
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Fig. 3. Pathway of volatile fatty acid production from carbohydrate and biohydrogenation into Cig unsatu-
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Fig. 4. Changes in Cig: 2, Cig: 1 and Cig : o fatty acids
composition i vitro in rumen liquor of Japanese
serow, goat and sheep fed with high concentrate
and high roughage rations. Linoleic acid (Cig : 2
fatty acid ; 3041) was added to precursor (Italian
ryegrass hay ; 0.5g) . @——@ ; Japanese serow,
A A ; goat fed with high concentrate ration,
— ; sheep fed with high concentrate ration,
A——A ; goat fed with high roughage ration,
[[J—11; sheep fed with high roughage ration.
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Table 2. Chemical composition of various green leaves, Italian ryegrass and concentrate (% as dry matter basis)
Botanical name of feed C. protein C. fat NFE® C. fiber C. ash NDF® ADF” SC® Hemicellulose®
Cepharotaxus Harringtonia K.

Koch subsp. nana Kitagawa
(Haiinugaya)l) 9.2 4.0 56.8 25.6 4.4 44.1 33.7 38.7 10.4
Rumohra Standishii Nakai
var. artocapillum Masamune
(Ryomenshida) B 16.9 1.6 54.3 21.5 5.7 50.5 46.0 25.3 4.5
Daphwniphyllum macroprodum
Miquel subsp. humile Hurusawa
(Ezoyuzuriha) e 10.8 3.3 65.2 14.0 6.8 41.6 28.8 37.5 12.8
Aucuba japonica Thunberg var.
borealis Miyabe et Kubo .
(Himeaoki) ¥ 11.0 3.1 57.9 23.6 4.4 36.7 38.9 44.8 0.0
Bamboo leaf? ¥
(Sasa) V¥ 18.5 2.1  47.2  17.6 14.6 65.4 32.9 0.0 32.5
Cryptomeria japonica D. Don
(Sugi)l) 6.9 6.3 66.6 17.5 2.6 37.5 31.0 46.7 6.5
Lolium multiforum Lam.
(Italian ryegrass)Z) 7.0 1.6 48.2 38.0 5.2 65.6 45.4  20.6 20.2
Concentrate® 12.0 4.4 68.0 3.2 6.8 25.6 10.6 51.2 15.0
1) ; In Japanese 2) ; In English 3) ; A species of bamboo leaf genus 4) ; Commercial formula feed for beef cattle
5) ; Nitrogen free extract 6) ; Neutral detergent fiber 7) ; Acid detergent fiber 8) ; Soluble carbohydrate=100—
(c.protein+c.fat+NDF+c.ash) 9) ; Hemicellulose=NDF — ADF
Table 3. Chemical composition of rumen content in Japanese serow, goat and sheep fed with high
concentrate and high roughage feedings (% as dry matter basis)
Feeding style 5 )

Animal C. protein C. fat NFE C. fiber C.ash NDF® ADFY SC* Hemicellulose®
Japanese serow 18.227 6.5° 27.4° 39.8* 8.1* 61.3*® 53.7° 5.9° 78"
High concentrate feedingl)

Goat 18.4% 8.9 42.5°  24.2> 6.0 51.8° 29.7° 14.9° 22.1°

Sheep 15.1%° 6.5°  50.9% 23.3°  4.2° 54.2° 30.3° 20.0° 23.9%°
High roughage feedingl)

Goat 10.0° 2.4° 43.9°  37.8" 5.9 67.7*° 42.5° 14.0° 25,27

Sheep 8.8° 2.3°  49.9% 33.5%® 5.5 68.1° 40.5° 15.3° 27.6°

1) ; Animals were fed with the mixed rations of concentrate and roughage (Italian ryegrass chopped 2cm in length) at
the maintenance energy level ;i.e., 8:2 and 2:8 at the weight ratios of concentrate and roughage,
respectively.

2),3),4),5),6) ; See the note to Table 2.

7) ; Means with different superscripts are signifcantly different at the 0.05 probability level.

720 L Bbis. B (£3) 2 ZNENGM LI (WThIEWTO%).
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6FEIS, A5 T UL TAEELBEEBOL AFE6.9%~11.0%L A4 TNV T T4 7T ABELE
R (E2) LAEVAIDE—BNEWERL BN ESRHOTEOSWE - . Tz, ERGE ORI,
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Fig. 5. Various green leaves collected around Yamagata City.
1, Cepharotaxus Harringtonia K. Koch subsp. nana Kitagawa
2, Rumohra Standishii Nakai var. artocapillum Masamune
3, Daphniphyllum macroprodum Miquel subsp. humile Hurusawa
4 5 Aucuba japonica Thunberg var. borealis Miyabe et Kudo
5, A species of bamboo leaf genus
6 ; Cryptomeria japonica D. Don
7,8, Aucuba japonica Thunberg var. borealis Miyabe et Kubo found the trace of intake.
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