CEKB2EMERE  $39 %, p. 131-138, 1989)
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Studies on the Fluctuation of Volatile Fatty Acids in the Rumen Contents
of Goats administered Cycas revoluta Thunb,

Keiichiro NaGaNo and Takehisa Hirose*
(Laboratory of Veterinary Physiology)

# B

VTR, HEMRTIRBSHERY 2ELY, £
ELTBEB LU ITHmL, ARICII—B—
¥ (Cycas revoluta Thunb,) 7%, JuMiEHs» &%
X, MEOBEHEESICAEL T VLB,

KEVPYTVYERRELLZ L2 2RFEREIZOW
TR, =X+ )72, =2—F=7, 7
Ik a, FI=AdME, 7o) 5 oRik
FTRELLEED D B%9, V7 vEL ERINICE
2IRE LT, PEEOHIRRAREIT - RIS,
Hall¥, Anderson and Hall?, Hall and Mc
Gavin®, Hooper 657044 5. Hall*® 5 |3,
Macrozamia I& 7% & UF 2 Bowenia l& DV 57 3 %
MWTZEBRT, BFOMI & B 1% MRRRE 7 ¥ o ik
TR Z RHER B2, HYBRDOY 7y E L B
bl ->THRETIRLEXFH Y, FOREHKIE, VT
NLRA[H T, BEIEFITIIRIET 2 LR RT3,
%72, Anderson and HallV7% & t¥i2 Hooper &7(3,
Cycas media % 44D EE KT 2 REZ /2,
b, HLHPETIE, 1975 A5 LB TOME
DBACEIS, EHMEESY EMET KBRS
N, ZOEELILDIREHELY, MEEES
WCEAZHMBEZRERE L2, IR, 20EREH
TREERE & ] L TR L, AEDS, CoMhicE4
TV TYNERRRLZ I, 2hEFLHRBL
72 RS T S2NIAFEIZOWT, 8 52
WIS BT 5 RAERROME, EWILFnE L owka
FHRBEIT 72, FOKE, REd 3EpEE,

*AKLEERRA 2, FOHER TR X v RRT3-7-1
Marubeni Livestock and Meat Co., Ltd., 3-7-1, Kanda-
jinbo-cho, Chiyoda-ku, Tokyo 101

TRIERRME, FMOBLE L iRk E R L, IREEN
EHRRF -2 b5 ) 7 THRE SNy FohEt
E—HTIERERTIEHDHBLE, D0, 4
CEBIICY Ty ERRS LT, ARRER L F—
DIERZ HBE I 5 Z LTI LY, brEIcAE
$ %Y 77 Cycas revoluta Thunb, 1= b MEEMEHs
T BT L &STE L7,

—7%, Nishida 533, V7 v OB HEREE KL L
T, Y7V DHF» 5 methylazoxmethyl- 8-D-
glucoside Z W1 T 38 L, cycasin & &% L7, &
AoHEMRIZ, BORYSIC L > THAFEE, REito
BOBERERET LI s, BRMEOL-
glucosidase 12 & > T4 & 11, methylazoxymeth-
anol 7« % aglycone IZF L L 2%l S 1, #HH»
RETHEEZLNTWBI0 L Lkt s, AK
VEEDORKBEY AT 2 MR E IR I N T
(2N

LEIAHT, REFHOHEILBE, 4H»rTLE—F
WBIT S EBICH 7z 5L, WO TR (X, M
DEFEFICRIR SN LTEBED LD H 22 L i
<o G, I, B—BWICHET B
EMBORINIED TEETH S, £ OMEED—o
LT, BUEWEES, KBEMHERL 72 R
T ofE L THEAMEIEIRE (LUF, VFAs &3) %
AT HMEELX VL, REFMOETELI RN ¥—
BrloTwd, Lh-T, MEICE», HE
WaEECGY 7T VENBRICN LT, $—FNME
Wir ¥ ORIIERT 20, $35\(3, VFAs ARk
BEICHBESZ 2004 Y, O TRIKECHET
b5, BEET, V7 EBIRIC L 2 5LERHLE,
PEERDOER L OBGEHEICOWTIE, £<mWES
nTnZen,

ek, REDOYV T VHEICOWTIL, BRBIU
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RIBFHC £ OFFRED T ENT W 5%, HILER

Y OREMTOBMEICOWTIZERICLTHSL L\,

72T, ARG, WEECBITEY T YENERR
g —FANVFAsH##E#, Gas chromato-

graphy iz k- TAHFL, BRERIIFT R % ff & TREFL I

L% g S SR B

1. #BUF

AR GG HERE LS I - @K Saanen
RUFEOMERILFE 4 FEEZ W72, 2909 b 3EH(No.
1-No.3) 2V 7 ¥k 58, 188 (No.4) 2
¥ L72. No.1l343.0kg, No.2 i3 35.0kg, No.3 (&
46.0 kg, No. 413 345kg TH -7z,

2. \EELESUILYTFYEEEE

45EE LM AR30E M, AE 1 kg 4 FLFHES
GlEL (2B 15~y a2, 286E) 3g &, 5em ki
gl LR 7 IR 387, ki, KRiEKkREAR
fich 272 VFvEDNREIIIHE» LT,
&5 L2V 7V ER, RAEENICEEL T2V T
Vi L5 EEICHRIRLZbNE, EBHIZH 1 cm
YL, BB AR L, B X% 2 cm RICYIMr
L4 EyAt AL —VRkE] kg 4)15g 2,
HEOKERBSLTHRELL, Ib6DRAHEE
IR LZ L BHEALKR, KUY T L
k25277 VFEvENRSE, 1816, A9
B 30 HICAT o 72, AERIL, VT v EERRNL WS
rUIAME, EREFRRRICHREBLE. VT VENRE
§13, Table 1R L7, %503, Hall 50%E
BRIC BT B RERID, B LIRS LAFAIICE IV
T1308 & L7249, 7275 No.2 i3, ¥V 7V Ek5 &%
11182, TR, BakE bIcilsk, WmEfeR, ek
BEL Y OPEERERELLDT, THARE AL
L&A L 72,

3. BEERMYEREE

3FEE b, $E5BARARER 1 0%\ L 2 EOBRK
BB FIT-7. £<ic, TR, BREOFE, EF)
fEEOFEICEE L. BEMEIE, No.127160
H, No.2A°111 H, No.347168 HTH 7z,

4. HHOER

E-FAEYORIUS, 1EMEMREBLIZIT-
72 (Table 2). #REUZ, FH4FE (VT Vv ELKET
SERREIER) 124T - 72, BREUCY - T3, IiFEE AR
BAfLIC 2%, $—HWNICRBMIC catheter A
L, BNE%R27Y) 2—% G0ml, vz sll) W
WINAE L, —20C THERF L.

5. pH®DRE

AEL, S—-FNEWERRE, BELICTF70
pH &t (BRULFEA KA, MG-78) Tir-
72,

6. VFAs9WHF*

LI Fo@icBWT, VFAs RS 5 7E %,
iz C,, 7ottt Bi3C,, EEEREIIn-C, %
LTA Y &tk i-C L &L T 5.

(1) EARHBY

RERAEHE9 | L 3 gas chromatography THT -
72, Thebb, BE LR L0ml ICBREAAME LT
25% £ %) v#&H 5N-H,S0,%#02ml 2, —
K E %3000 rpm T ERBRENZT I TELL
72 2D LECERONBEEWE TH S 3 mM/dl
subveikErmz, EAHRRIE L.

(2) MER®

C, 16mM/dl, C; 8mM/dl, n-C, 8mM/dl,
i-C; 8 mM/dl »iEE#{ER L, ZhHNERE
BAL, E5IFDRARLEEENIMM/dID 7 1
b rEEREPIRALL. FRLOREIRR, PHIERICE
D #IEREZ KD,

(3) Gas chromatography D&

gas chromatograph (3, ®i# GC-3 BF ¥ (#
Kot B RBER) 2 MH L7, cloumn i3, W#&3
mm, £ = 3 m ¥ coil k glass column, FT
A#NE, FFAP(10%) +H,PO, (1 %) #® Chromo-
sorb W (AW) #{#fH L /2. carrier gas (¥ N, T,
ik (340ml/min, H, B L U ZESRRE L, £ 035
ml/min, 0.81/min T, column 1Bi&REEE % &I
SRR (3 150C, RRHEA DREIZ1T0C IC&RE
L7, 1 EOREHEARIZ 2 wl & L7, &8, chart
speed (210mm/min, range (3 8 X0.01V, sensitivity
1210°MQ Th - 7=,

(4) Gas chromatogram NDEH: Tk

8¢, 117> gas chromatogram (3, T®HiLek L7cE
HEIR R O retention time 12 & » TRIZEL, [ERRICE
h#F N Dpeak H & %, gas chromatograph f data
NI REE (BRR 2B EBERT, Bif data WHEKE
Chromatopac C-R1A %) THIE L7:. & VFAsiR
X, 2¥RICL->TEKRDH,

VFAs BE=nXFXs/SX 2 X1.2X1.5

n (3EHERE P OBOBE (C,TIE 2, EDHOEE
Tt 1), FR3EBOMERK, si3—DDRIZOW
TORETOTEML, SIELREFTH7 b
B L REBOTERILTH S, 21370 Y BREDER
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AL FROWIEME 1.2 IREOREMCL 25 R e
ROFMIEME, 1.5 3REPD 70 b P BRIBETH 5.
HHINRBEOHAIII mg/dl Th 5. 1. BEBIURBYNFR

Table 1. Dose schedule and wet weight of cycad leaves administered during the experimental period

1-16 day 17-61 day 62-90 day 91-130 day
Dose 1.0g/kg 1.5g/kg 2.0g/kg 2.5g/kg Total
Goat No. 1 285g 3077g 224g 4159¢ 9769¢
Goat No. 2 253 2587 1823 1605* 6259
Goat No. 3 293 3330 2368 4367 10367

* On the 111th day the animal showed convulsion and was sacrificed.

Table 2. Changes of body weight in cycad leaves administered and control goats (kg)

S:::riorflent No.1 No. 2 No. 3 E;g:ri(:)ent No. 4
- 26** 45.0 34.5 46.0 0 34.5
- 12%? 43.0 —*3 46.0 5 30.5

0 43.0 35.0 46.0 11 34.5
4 41.0 34.5 45.0 19 32.5
10 42.0 35.0 45.0 26 34.0
17 40.0 32.0 42.0 33 33.0
24 40.5 37.0 43.0 40 33.5
31 43.0 35.0 45.0 47 33.0
38 39.0 31.0 42.0 55 33.5
45 40.5 34.0 44.0 61 31.0
59 40.0 31.0 43.0 68 31.0
67 37.5 30.5 39.0 75 32.5
74 38.0 30.0 39.0 81 33.0
82 42.0 31.0 41.0
88 43.0 30.5 42.0
96 39.5 31.0 41.5
103 41.0 31.0 41.5
108 37.5 31.5 41.5
111 —*3 29.5%! *3
114 43.0 45.0
122 42.0 45.0
129 43.0 44.0
136 40.0 40.0

*!' The same as Table 1.
*2  Days before cycad leaveds administered.
**  Not tested.
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HR L E I ERME D, TR, &k EFEEFD
AEABEL. No. 13, #5900 HZ A5 HKEA
LR L BT DB TN, (ZRE T BRIRGE
RIERE otz 1278, V7 vERGKIE, HE
ISHAITHRIRICZ L7, KE (Table 2) |
No. 1 Ti33% 5-BkaRE 43.0 kg TH - 725, 5T
5 40.0 kg & 3.0 kg DEAL T, K5 MET I OME
28 L7z, No. 2 (3, 5% 95 H I A5 6 &Ek
TiEL 70, 111 HBICW- T, A, BikE bIC
kL7, BT SER EREBIEHEL, LI
BTWEREL L i78h% L2 1II0BEZ A2 6K
LA L), HMEMREERT L) ICL o7 &
7>, EREREE L & 51, Rk L LICEME TRE
DOWEERLE. I LDRERD H THRAR & Hr
L, 111HBicsficf L, KEIZ35.0kg TH-
7=0Hs, Wb E R L THER L, BIRREFIZIZ 205
kg TdH ~72. No. 3 128\ T, 1547 46.0 kg Th-
7275, No.1 ¥[8l LRk TEEN L40.0kg 58 TR
WETH -7, No. 113, 130 BI5-1%, 30 HRE O
£ %17\, 160 H HIZ, No. 3 13, 38 HEID#ET. 168

157

No. 1

5L
15 No. 2

o ’/W
SL * 1

15

No. 3
S D

5

No. 4
5 . . e

-20*2 0 20 40 60 80 100 120 140

Day of experiment

Concentration of volatile fatty acids (mg/dl

Fig. 1. Concentration of volatile fatty acids

in the rumen contents of cycad
leaves administered (No. 1-No. 3)
and control (No. 4) goats.

*1 The same as Table 1.
*2 The same as Table 2.

:, u”*ﬁbf’ Sfﬁﬂt %)v
'3"\32«5( FA sz,

RIS BV TS, Bl
REAHER RIS

FEslaniER, RN KRR Z 6 ITiHKR L
TWwa DL dHY, BHEFRL Y Hdl LR
YLD LN, BHICIY TYREIILLLED
NBMRFEAIRETV R NG o7, L2h-
T, No. 2 o2& s E#pEE L Yok, V7

12k AR REEICE O LN LIFEL LN
oz,

2. VFAs#®&mE (Fig.1)

v 7w ERED No. 1, No. 3 BXUKRBTR, £
ERfAR 6 - 8 mg/dl DEIOEEMEE R L2, £
DR I BRI & RO b o 72, BRI
pyimpE 3, No.1139.35+2.13 (Pl E4ERZ)
mg/dl, No.3(39.64+2.36 mg/dl, xtfi37.46+2.
65mg/dl TH-72, ZHZxL, No.2 T3, #H
W EMELVN S e Wb EmE R L2, RER
7.78+1.85 mg/dl T, B IF Y=9.2028-0.0209X

16+ 7
No. 1 No. 2 1%
14; M LY S 7 o
12 16 o
10 {5 =
T g 14
vl L
E 6} 13
.,g 4i 12
Q
& 27 11
-Ei?Naa Fng
L r ooT*17
= 12¢ Jh\ﬂwm“a
e [ s—a C
> 10t y& *A45
LS L w—un-C,
= 8 : % o-g 1-Cs 4
S 6 \N 13
o
% 4r 12
C e mdt |
@]
©]
’U H 20040 b() Rib mn l () Nu )(m °(I 40 hn &0 um )m 140
Day of experiment
Fig. 2. Concentration of volatle fatty acids

and pH value in the rumen contents
of cycad leaves administered (No. 1
-3) and control (No. 4) goats.

*1 The same as Table 1.
*2  The same as Table 2.
*4 The same as Table 3.

*5 Total concentration of volatile fatty acids.
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Table3. Individual volatile fatty acid as percentage in the rumen contents of cycad leaves administered and cntrol

« goats
Days of No. 1 No. 2 No. 3 Days No. 4
experiment C,** C, n-C,i-C; C, C, n-C, i-C, C. G n-C,i-Cs| experiment C, C, n-C, i-C;

- 150 72 17 8 3 7% 15 701 7218 8 2 0 72 21 6 1
17 69 17 9 4 65 18 14 2 6 19 10 5 11 7 15 7 1
24 76 17 6 2 74 16 7 3 71 19 8 3 19 70 17 10 3
31 79 16 4 176 20 4 1 7 18 5 2 26 %6 15 6 3
38 % 17 4 2 719 16 4 181 14 3 1 33 % 13 8 3
45 80 14 4 177 15 5 2 715 15 703 40 7113 10 6
54 % 15 6 3 1 15 9 5 713 16 74 55 7116 9 5
59 %147 4 69 16 12 4 7T 14 6 4 81 68 18 11 4
67 % 12 6 6 76 15 5 3 77 15 6 2

74 7 15 6 3 8 13 33 7 14 5 6

88 417 6 2 417 72 68 19 9 4

103 3 14 8 5 74 17 73 13 15 6 5

111 - = = =g I -

114 83 11 4 1 7% 16 6 2

122 81 14 4 1 74 18 6 2

129 9 15 5 1 7% 16 6 2

136 2 22 6 0 81 14 5 1

Mean 76.1 154 58 2.4 73.8 164 7.0 2.8 74.4 16.3 6.4 3.0 Mean 72.6 16.0 8.4 3.3
S.D. 31 25 1.6 1.7 45 20 3.2 15 4.2 19 1.7 1.5 S.D. 3.3 27 19 1.8

*1

The same as Table 1.
*2,%3

The same as Table 2.

C.: Acetic acid, C;: Propionic acid,

Tholz, T, V7 vERS»E—8NREY
DEBHRO L EL 520D EEZ LN 5.

3. 4%mE3 VFAs & (Fig. 2)

VTV ERSHBLIUMBOWTIZBWTY,
%%@KHFHE]’S’IE LT%"’% V]ﬁ%*‘: sz Cav n‘Ca
BIVi-C 4 rEIBREE N, 72, §NTD
BT HREMICEESIBEI L, 207
PTYC, FEDEENS, VFAs SRR & 5H% I
MLTALN:, 22T, VFASIBEL C, iBE L
OB 2 FETEHLT L, No.1i:+0.982 (p<o.
05), No. 2 (2+0.951(p<0.05), No. 3 {2 +0.969 (p<
0.05) & L THERTIZ+0.990 (p<0.05) &, \Wh
LIEDBWHEZRL, ko C,T, &
5112 +0.856, +0.926, +0.909, +0.971 T, ¥
b p<0.05THEWHETH 7. LHrL, n-CicHun
Ti3, BBUhswHBE L TREN, 20EKT
BIZ&HL D UEMETH -7, T7cbb, +0.683, +
0.709, +0.726, +0.879(p<0.05) T& 3. i-Cs T, +
0.224, +0.400, +0.296, +0.561 T, 2 & 3 55\ +H1
THD, No.2 LSMIZDEIZEE TR o7,

n-C,: normal Butyric acid,

i-Cs: iso Valeric acid.

—%, VFAs g i3, Table 3 TRENS i
IS, 4Bl LIS C, D E G E S o7, e
WS, 2fTEMERIZA ST, No. 1 T76.1+
3.6%, No.2 T 73.8+4.5%, No.3 T 74.4+45% #
LTHIBT726+33% TH-72, 22T, 4z
T35 BB OWTHEEDRE R T 7
EZE, WTFhoOMAAEDLRIZBWTY, 5% D
BKETEBAD LN L 7. LT, +XTO
fBf&IZH1 5 VFAs BRI, C,>C;>n-C,>i-C;,
DIETH - 72,

kD Z Lirt,, EBREAME D VFAs B O%KE)
i3, GUE»KRESEELTWBZ Ly inEICT
LTwa, bz, SNREmizRz s,
BOHLE N VFA 1290\ THT » 723 &61310 ) 14
T2 B|UNMHmAA S, 72 Stewart 5170
», B—H fistula 2 ¥EF L 240 E—HFHEWh D
VFA BAZHRN, AROIEFZ28HBEL T2, L1
o T, OB HNOMEIISH > TL, VFAs
FEAEICE S 2 EMBOBRIIZELAL T2 L0
LHERII N B,
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Table 4. Individual pH value in the rumen contents of cycad leaves administered and control goats

E:g:rior:lent No. 1 No. 2 No. 3 Ej::rior;ent No. 4
- 15*2 7.10 7.00 7.10 0 6.08
17 6.74 6.91 6.91 11 6.26
24 6.93 6.76 6.70 19 6.82
31 6.72 6.80 6.60 26 6.74
38 6.61 6.65 6.61 33 6.71
45 6.78 6.60 6.52 40 6.68
54 6.68 6.81 6.88 55 6.07
59 6.69 6.68 6.48 81 6.05
67 6.80 6.65 6.55
74 6.30 6.79 6.96
88 6.71 6.89 6.60
103 6.91 6.75 —~ 6.73
111 — 3 6.83*! -
114 6.55 6.24
122 6.68 6.64
129 6.65 6.62
136 6.05 5.95
Mean+S.D. 6.68+0.24 6.78+0.11 6.63 0.28 Mean+S.D. 6.4310.34
* The same as Table 1.

*2,%3

The same as Table 2.

4. pH (Table 4)

E—-BNEYo pH 13, V7V ERSHTII, No.
1 T 6.68+0.24, No.2 T 6.78+0.11, No.3 T6.63t
028TH -7 —F, MIBTIZ6.43+0.34NKEN %R
L7z, 60 BEMEE O FEEHED ZEDIRE 21T -
A, VEvERSREICIAREERDOLY
120, B EHBIic No. 1l & No.2 THEZVH
57, Xz, pH LEBIBRE L OMOMRBETIE, VT
VS5 REIC BT No. 1 2 —0.412, No.2 »*—0.
070, No.3#t—0.304%, No.1 & No.3 »*HEFEED
HHMETH 2DICx L, No.2 ZBEDFEHKEZR
L7, SHLDEEOAEBEEZRELLEZS, W
TN 5% DEEAKETEEL L L7, THi
L, #EBTIZ—0.919 8D TH L W UAHRES R
L, #0OEKIIEETH»72. —F, Briggs HVi3,
FlroWTHEA OB ZREL L 30 VFARE
L pH L oz, DB DHEEZEDH TS, % L
TE—HNEWD pH 2OV, VFADAL 6T
B OMEMLIERH LT3, AERTIIILEOW
EEFoTWAnd, V7Y ERGRICBIT2ME

R OMBENET, %\ Lid No. 2 &5 ICHBDHE
B o Th LWKERIE, V7 VERGFLFEDNE
—HI2 B3 2 RAKLiE g, EEoREE
BLZLAZL2BIRETEINTH S,

= ¥

WY FVERRS LLED, B—BRARK
(eaic T 2B P M HNTERZITH 2.
3 EENILE (No.1-No.3) g, V7 Cycas revoluta
Thunb, NEZEKEZEORSEL, EL LTE—8A
EWMMICE N B ERMEIEHB (VFAs) O#k%
gas chromatography (2 & V) 5347 L, i TEREREY
BE AT - 72, 15 583 1.0-2.5 g/kg/day, 1% 5-HH
13 111-130 H, #2358 (36259g-10367g T H -
fa. 7ed, 1FEZPMEE No.4) L, VT VEEEK
Lz LML, RRoBELRIT-R. #Bon
AERIE, DX LY ICEHINS.

1. BREEEVIZIE, No.2Af 111 H HIZ, RENE
12, KR gAY ORKREIRLE D28
I3 EERRE L DFEREIRIZEAD LN o 72,
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JERE LIRE WA L2,

2. B—HWNEYWD VFAsBE L, No.1, No.
3BEUXMEBTIE, 6-8 mg/dl DEENE THERE L
7278, BREMEIM 2 BD -7 Zhicx L, No.2
TR EmER L2, V7 Y ER 5D T No. 2
PERLEWRETH -7,

3. BRHBEIRNIHEIL, &Fm b, BF®
(C,), 7ot ® (C,), FEE (n-C,), 4 V&
FRG-C)NDARBETH 72, ZDLHhT, £<0
HEZRHIDIIC, T, THIZDE DA Cy, n-C, %
LTi-CsTh-7e.

4. B—BHNEWDDPH L, No.1 »6.68+0.
24, No.2 #76.78+0.11, No.3 »°6.63+0.28 # L
T ABTI3 6431034 2R L7225 2D 5 No. 1
No.2 %% #BLOBICHEZ*ZDOESETH -
7. —%, pH & VFAs B » oM EMFEIZE W T,
B TIE —0.919 (<0.05) &, AELELVWAOH
BZH 72, ZHISHL, VT v ERERIIBWT
(3, HBGRBUIE T AW Lik%ke &b L1,

INLDERNP S, V7 v EREIINENE—H
PRI S B 2 B % 5. 2 72 2 & pesiine
Inz,

MEE FR2H 2 1A, AFFRICKH L CHEES BB il
& THEEE b - 1R R B AR I A, RS
RFPATHER  Hilt, FBGRBEEAEL, RS
IR, FEMSIRMIHRAEE L, FIBF LW S IE ¢ B
#HOBEELET,
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Summary

In order to ascertain the effects on the rumen carbohydrate-metabolism of goats in continuous
ingestion of cycad leaves, Cycas revoluta Thunb. , the authors made an experiment.  The fluctuation
of volatile fatty acids (VFAs) in the rumen contents were analyzed by gas chromatography, and a
clinical observation was carried out simultaneously.  Three adult goats (No. 1-No. 3) weighing 35.
0 to 46.0kg were orally given 1.0 to 2.5g/kg/day cycad leaves for 111 to 130 days. Total doses were
for 6259 to 10367g. One goat (No. 4) weighing 34.5kg served as comtrol.

The results are summarized as follows.

1. Clinical signs were recognized in the goat No. 2 fed 6259g of cycad leaves for 111 days . . <.
e., wobbing and cramp of hind legs, dog-sitting posture etc., in goats No. 1 and 3, no atxia was noted
in hindquarters.  Decreasing in body-weight was noted in all the 3 goats.

2. The goats No. 1, 3 and control showed the fluctuating width for 6 to 8 mg/dl in the VFA
—concentration in rumen contents, but no long term tendency was seen, while in the goat No. 2 a
decreasing tendency was noted.

3.  VFAs were detected in the rumen contents of all the 4 goats. VFAs fractions were acetic
acid (C,) , propionic acid (C;) , normal butyric acid (n-C,) and iso valeric acid (i-C5) . In all
the goats, C, was comprised mainly of VFAs, which was followed by Cs, n-C, and i-C; at all times.

4. The pH values of rumen contents in goats were 6.64+0.24 in goat No. 1, 6.78+0.11 in goat No.
2, 6.63+0.28 in goat No. 3, 6.43+0.34 in control. In these cases, goat No. 1 and 2 indicated
statistically significant difference to the control goat.  On the other hand, cycad leaves administered
group showed decreasing or disapperance in correlative coefficient of VFAs concentration and pH
value.

The above-mentioned results suggest that rumen metabolism of carbohydrates in goats were
influenced inhibitorily by being fed with the leaves of cycad.



