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Identification and sugar decomposed pathway on dextran attacking
bacteria in bovine rumen

Michio KOZAKI, Hisakazu IINO and Ryo IOROI

Bovine rumen dextran which produce by Streptococcus bovis is caused to one of Tympanite disease, so

dextran attacking bacteria in rumen are important to bovine health.

We isolated at first dextran attacking bacteria from rumen and morphological and physiological properties of

isolates were study, especially hemine requirement and relation between volatile fatty acid and growth of

isolated bacteria.

These dextran attacking bacteria were finally identified to 2 strains, This is, Bacteroides ruminicola subsp.

bovis and B. ruminicola subsp. ruminicola, next, inner cell enzymes of Bacteroides which concerned to

catabolism of sugar and estimated the pathway of sugar decomposition from dextran.
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Table 1 Media for Bacteroides

Constituents Medium
DYP DP D.S
Dextran 1.0g 1.0g 1.0g
Yeast extract 1.0g
Polypeptone 1.0g 0.5g
CH3 COONa 200mg 200mg 200mg
(NHa4)2SO4 200mg 200mg 200mg
NaHCOs3 300mg 300mg 300mg
Cystein-HCL 50mg 50mg 50mg
Methionine 25mg
Mineral T 15ml 15ml 15ml
Mineral 11 @ 15ml 15ml 15ml
Vitamin mix® 0.1ml 0.1ml 0.1ml
Hemin 0.2mg 0.2mg 0.2mg
VFA solution Iml Iml Iml
~//100ml
(1) Mineral 1.5% K2HPO4
(2) Mineral 1.5% KH2PO4
0.6% NaCl
0.06% MgS0s-7TH20
0.06% CaCl2-2H20
(3) Vitamin mix B1—HCI 0.1
(mg/ml) B2 0.1
Bs—HCI 0.1
Biotin 0.01
Ca-dl-pantothenic acid 0.1
Nicotinic acid 0.1
P-amino benzoic acid 0.02
Folic acid 0.001

RB5, RB6, RB9, RB11, RB12, RB13D 9%k & ¥R
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BAGRO ST,

*E@%ﬁ?‘l‘iblowféi, arabinose, cellobio-
se, & ED5icHE, glucose, galactose, 72 &ED
LT D6 HME, maltose, sucrose, raffinoseds &
O'xylan, starch’z &% { OWEE % BT 505,
de-xtraniZiZ & (XM TH 72, L2 L
cellulose, CMCIZFIH T &9, inulin, inositol
SRR X o THE DA LTz,

EEEIC L B EELAEY dsuccinate,
acetate, formateT, succinate?’b »& 3% <,
M glucose 1mol 4 V50% TH 5, % 72RBI,
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Table 2 Characteristics of dextran decomposing Bacteria isolated from Bovine rumen

Strains

item RB1 RB2 RB3 E RRS5 RR6 RR9 RRI1 RRI2 RRI3
gram stain - - - : - - — - - -
motility - - - i - - - - - -
sporulation — — - 1 - - - — — —
growth, aerobic - - - i - - — — - -
anaerbic CO2 + + + 1+ + + + + -

N: e T

2% bile in hibit E in hibit
production i

catalase - - - 1 - - - - - -

indole - - - E - - - - - -

gas - — - i — - — — - -

H-S - — - E - - — - — —
from glucose :l

succinate 1 mol ' 1 mol

acetate 0.26~0.30 . 0.28~0.33

formate 0.04~0.06 i 0.04~0.06

lactate 0.05~0.1 E —
nitrate reduction - - - E - - - - - -
gelatin digestion - + + o+ + + + + +
hemin requirment - — — E essential
NHa essential : essential
CO: + + + 1o+ + + + + +
VFA or peptide essential E essential

or stimulate ! or stimulate
— negative =+ positive VFAi" volatile fatly acid

RB2#R IS FLER  #eH S /e,

T X BREGRMEICEE L Tl 3@ L Teystein®
V2H& L, RB5, RB6, RB9, RB11, RBI2H k
U'RBI3D 6T & 5 (Zmethionine Z B3k L 77,
DT I JERIT SRR E HI2Ee CERES L 25
72o HH EPHIZDWTH, #1% pH 6.0~8.0T
BECHEBTLH, > 7V I)HIZET TS
5o F7230CH 545 CIZAEBT L2 HEMETH
0, REIERFLIZ40TC & R > FRMIZL TIEBW
2, B0CTIRECEFIRREDON L) 72,
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acetate, formate$ & Ulactose % glucose & 1) 4=
B L7ze L7zdso TR ORI, BIs I
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MBI L Cld, StkBis ReEELT, H
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T B, F2% MR CAEBHELZ®RC )T
NIVHEERT LI ENHER2D L) IZRRERIE
Y ¥ 2B, ruminicola subsp. ruminicola & [F]7€
X, NI UERERL AR WVRBRIEB. rumini-
cola subsp. brevis & [FE S 172,

L LA Y ERED K TB. ruminicola?

Bacteroides
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W% HEFRE LTERTAHVFA, BLU
VRAD RN TF FERICHET 52 L 20
NTF FEVFAL OBFRE L 572,
HRIIEIO LI ICAMEOARTIEVTR
O b EF T X%V, F72RB1, RB2, RB3#%
A I BLXUORT M CERRMLTHE)
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FHRRELL T D6RkIEH Y I /¥ DR THED
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%mbtopmivhﬁaawﬁﬁﬁgwwu
WH T o 2 RREERD 7V — T DO BIZVFAR
KHERIRT P AL ORBINRLZ D
5. NI VERECTHELIRBKO S V- T
YRRIED 7V — 7 ORIIVFAZRMELZ & HHE
My, B LTOFHDOTESLZ EAbpy
of:o

F 7= ALLISON" 5 [ZVFAASIL — X > fll & 12 F
HEhsiEs, TAVF-—CE%l, 7TI/ B,
DEARGHIIMAZINLZ LZHLMNIILT
W5, EE IR TS VFAD SRR G UL
T I EEREAESKRL, FRINRT N
VFAODRBETH AL Z L b bh o7,

PDLEo&ESRE X O, S5 »ICRBRIEB.

ruminicola subsp. brevis, RRERD 7 )V — 71IB.
ruminicola subsp. ruminicola & [F%E LIF72,

BIRPNEEZ ORI

R H O dextranaselfE R MR FHE R T B
kD, MEEO T AL F-REE L
LT, RBRBOBIEZZHH, AEHER
FELIHEFERELETH-OMENEFREZ L 5N
720

B. ruminicola subsp. brevis\ZJ& 5 7% )T,
b EE B 2RB-32 Ml L7z 90 E
KLV HEENEZOD b, EAHICEET T8
FIZOWTEM A HIE L7z, aldolaseB X OF
glyceraldehyde-3P dehydrogenaseldHi & 7212k
AL, BEIEINADPTENIZFHEEE LOT 2,

TIZNADB G- T2 DFEMEIIF10 1 1TH 72,

lactate dehydrogenaseldpyruvate® 28 & L
TS 2ICFLER 2 A L, 72 isocitrate B &
Fglutamate D i dehydrogenase (& & ¥ IZFRH
EN7z7%, NADHIZHH MY TNADPHTIE{E T
OO N Lo, ok, ThUMDEE L
7o BEFE VRIS D TIES T - 72,

¥ 7-B. ruminicola subsp. ruminicola 7 v —
T FEKE L TRR-6% 3 L 720 BR-3& [A]
#1ZaldolasedB & Wglyceraldegyde-3P
dehydrogenase DG PEIL 56 Mt S iz, 72
% & I NADB 5 T - 72,
dehydrogenase 3 & U'malate dehydrogenase®
FELIDHHN-, T 72, glutamate pyruvate
transaminase, glutamate oxaloacetate trans-
W IETEANENE S N7

L 7 Llactate dehydrogenase, isocitrate
dihydrogenase(df& i 71§, phosphoenol
pyruvate carboxykinase, 3 & UFsuccinate
dehydrogenase DiE I & DD THEITTH - 726

WiHifE, B ruminicola subsp. brevis RB-338
X OB, ruminicola subsp. ruminicola RR-6D

RARNEERIEEZ R4 F L D72,

glutamate

aminase d #t

43



HTEERTZERCE  Vol.6  (1997)

Table 3 Volatile Fatty Acid Requirement

Strain No
RB1 RB2 RB3 RRS5 RR6 RR9 RRI11 RRI2 RR13
Volatile Fatty Acid ++ ++ ++ +H +H+ +H+ +HH+ +++ ++4+
(VFA)
Casamino acid — — — + + + + + +
Casamino acid +VFA ++ ++ ++ +H+ ++ +++ +++ ++ +H+
Polypeptone — +++ +++ +++ +++ +++ +++
Polypeptone +VFA +H+ +H+ +H+ +++ +++ +++ +H+ +H+ +H+
No added - - - - — - - - -
+++. O.D(680nm)Absorbance X 10 0.2<
+:0.DX10 0.2~0.1
+:0.DX10 0.1~0.05
+:0.DX10 0.05~0.01
Table 4 Enzyme Activity of Bacteroides cell
Co- Enzyme activity *1
Enzyme Enzyme B—3 R—6
Aldolase-G-3-P DH NAD 5.32 4.12
NADP 0.89 trace
Lactate dehydrogenase NAD 9.98 *2
Isocitrate dehydrogenase NAD E— B
NADP 1.70 —_—
Glutamate dehydrogenase NAD trace 65.63
NADP 5.99 trace
PEP carboxykinase trace trace
Malate dehydrogenase NAD 91.77 39.90
Succinate dehydrogenase trace trace
G.P. transaminase trace 68.63
G.O. transaminase trace 72.22

*1 A unit is absorbancy of 0.001 per min. at 340nm.

Results are as units per milligram of protein.

*2  No detect.
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Dextranase

Dextran—>Glucose

Frdctose—1,6—dip

Aldorase
Dihydroxyacetone-P Glyceraldehyde-3-P

NAD (NADP)
<:: G-3-P DH
, NADH2 (NADPH2)

1,3-Diphosphoglycerate

Phosphoenolpyruvate

NADH?2 NAD

v
ADP Pyruvate N 7 Lactate
LDH -
ATP NAD
CO2 NADH2
Acetyl * CoA Acetate
Oxaloacetate Citrate
NADH?2 MDH T Ctrat
NADP socitra e'
NAD NADPH?2 j Isocitrate DH
Malate Alanine a -Ketoglutarate
Aspartate
Fumarate NH4*
XH2 GPT NADPH2 Glutamate
DH GOT
X NADP
Succinate
Pyruvate Glutamate Oxaloacetate
Product

Fig.1. Estimated metabolic passway of Bacteroides ruminicola
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720 L2 L, B ruminicola subsp. brevisidFL
MROEELZ. TNORBENBERHHRO#R T
WEWIZTE LD, PEETIED SHHY, WA
AR E IO L ) IZHEE L2, THbLHED
7% 13 glucose?* 5 phosphoenol pyruvate,
oxaloacetate & # Tsuccinate (2 E 5 R &,
pyruvate acetyl CoA% #% Cacetate & A& § A #F
BPTEIIERONL, — Ml L <127 3
J BRAE U o -ketoglutarate £ 1) transaminase (2
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