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DEEDRD LRI, FRBELRNMEERREM ECORETLRIETHY, BFREELD
EHAEREMTOFN L DI TH -7, Table L RO HEOERET A LD THS,
Flavobacterium BOE LT HOFENInF ) 4 FROBFETHD 2 L1t Weeks 52 4,
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Table 1. Varition of pigmentation in cultures isolated
from raw milk samples

] dard Weakly saccharolytic Non-saccharolytic

Pigment on standard agar No. of strains % No. of strains 9%
Yellow-orange 64 45.1 1 4.0
Reddish-yellow 50 35.2 2 8.0
Pale-yellowish-brown 21 148 21 84.0
Yellow 2 1.4 1 40
Dark-yellow 2 14 0 0
Yellowish-brown 3 2.1 0 0
Total 142 25

EEHA L Ob DI 3K 18%) AT, ZOWThEMRBADBE®BELL - T
#r, Bergey’s Manual® 38 B x4 DBIIE 2 71— Y A BEBESITF IR TV 578,
Pickett 52 2ERBRAMEIL DB LICEKTIZ6% O 0D, EED ZANENLL S
BLICADTIT, HEBREEE L TCWBERELTWDEAND, EEHL L oL
PIRCEENCH B, LIch 5 T Flavobacterium J&CEB: % L ok EEIL, 5%, K
BB MREOR X BELT 5,
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e+ 5 Z M, Fig. licnRmlick s, 10~25°CIit ks TV TFhoE KL
RH Lok, 35°C Tl 22.2%, 37°C it b TH 3% DAEADBRE LB E ieh -7z,
Wiy, 5°C T 90%, 0°CieR\ T 382% DL OMBERRETH -T2 &b, 4
ABIOBEPSHBEIN D DORERBCHEEEHRE L L OBETHD LWL
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Percentage of positive (%)

10 15~25 30 35 37
Temperature (°C)
Fig. 1. Growth response to the test isolaest of Flavibacterium
at various temperatures.

M Mesophilic bacteria
1 Psychrotrophic bacteria

Table 2. Growth response to the test isolates of Flavobacterium
in different sodium chloride concentration

Group

NaCl concentration Weakly saccharolytic Non- saccharolytic

in pepton water L (142 strains) o (25 strains) B
(%) No. of positive % of positive No. of positive % of positive
0 142 100.0 25 100.0
05 142 100.0 25 100.0
1.0 142 100.0 25 100.0
1.5 139 97.8 25 100.0
2.0 124 87.4 25 100.0
25 101 711 20 80.0
3.0 52 36.6 1 4.0
35 4 2.8 1 4.0
4.0 1 0.8 1 4.0
45 0 0 0 0

¥, RBRMREED53.3% 2wy 2 v —ERCREE LIS, SSHRKIZEHEH
Ligds -7,

RS DHEWBCHTHEREME AR T, LORHM% Table 3 1Z/R LIk, ML
LCREWT 7 5 2aHEE, Flavobacterium ODEHEKIc L onTh, ThbOERZ
HORREY ML,
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Table 3. Antimicrobial susceptibility of Flavobacterium isolated
from bulk-cooled raw milk and other representative

gram-negative rods

Strains Other

designation

No. of

strains

Antibiotics*

KM

o
os)

PC

=
(9]

NB

Pseudomonas fluorescens
Pseudomonas aeruginosa

Pseudomonas synxantha

Pseudomonas fragi

Aerobacter aerogenes

Proteus vulgaris

Escherichia coli

Alcaligenes faecalis

Salmonella enteritidis

Serratia marcesens

Spirillum lunatum

Erwinia carotovora

BN = = DN W W e = O

+

+ +

|
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|
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Flavobacterium aquatile NCCB 85635

Flavo.
Flavo.
Flavo.
Flavo.
Flavo.
Flavo.
Flavo.
Flauo.

capsulatum ATCC 14666
arborescens ATCC 4358
favescens IFO 3085

esteraomaticum ATCC 8091

heparium ATCC 13125
menigoseptcum IFO 12535
okeankoites IFO 12536
lutescens IFO 12997

{
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Flavobacteria isolated

from bulk-cooled raw milk.

Percentage of positive (%)

13.0 15.0

78.0 78.0 50.9

* KM: Kanamycin 10 ug, PB: Polymyxia B 100 u, NB: Novobiocin 2 pg,
TC: Tetracycline 10 #g, PC: Penicillin G 10 u.

bebi,

75 AEHEAREHY LT AHY T+ v B00u) XL 15% DD 4

PEZMEAE D, i 75 aEMEARZENE L 2= ) v G(10u) X L 50.9% »ikk

ZHERLIC,

Bz,

s h B EEFI LTk, Flavobacterium OEHERRS L H #E 7 fE A% &

Uz &End, bhibhOZic Flavobacterium (3.7 7 2BUETH BT 0 b

¥, FOHBEARZ P AREBRAEAE LD T ERD -7,

Flavobacterium B3+ Y 3 ¥ v v Biext LIERRZH L RTEH AR H B C LiX Gilardi”
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LHMEL, o775 AR EIOARE LS ITHCEDLFRTHL L LTV, &
BIDORND S, ZOZ LEAEIDLRI,

3. H{LPHER

1) EHDOMELE

Flavobacterium (3.7 ¥ O EbM BB LBEPEATHZ EBRMOA TS, &
6D EER T - EROE Y RABR DR % Table 4 10k L iy, 7 VUL
WL, RO B B E A Ic B & ORERICOWVWTH AR LI, 7 F Y AR T
13, <7 b vo4ais Hugh- OB -, EBEIERMTh S Board DS TOMEAED
s E <, Kligler ¥ TOMEAMREIIHEL T2 ERPLME R T, THIEA
T vEREGUEBBTIE, X7 vOSREYOIHER T L VL, EE S hIBEETR
BOBETIFNERERTHZ ENREERDEEL RS, LIchi 5T, Flavobacterium
DX 5 e IEREEE O REE L ORI o RIET AL ER HH D, Tok, B
SR AR Ly b O, Pickett ofp¥ic LA UL /A —Fic— 8% THHDEE 2
bha,

Table 4. Carbohydrate reactions of Flavobacterium isolated
from raw milk samples

Percentage of positive

Carbohydrate No. of isolates

examined Hugh-Leifson Board-Holding!® Kligler’s agar

Glucose 167 73.1 83.8 0.6
Lactose 167 15.6 26.3 0.6
Sucrose 167 257 —* —
Maltose 167 719 — —
Mannitol 167 3.0 — —
Xylose 167 6.6 — —
Fractose 167 36.5 — —
* —: Test not performed.

2) FOMOE{LEark

SRR D F DM DA LIRS Table 5 @R Lk, #RABEHIIWTFRE, »¥4
v, €53 F gL A MENML, Hicr s T vtk LT 994% A TH - T,
Fie, =AY VICHNTAHESRELEL NS NEETH Y, sk Flavobacterium
DERHERD 1 DERT IV, W oE 5, IO Bk IHAEROEE D EMEY L
BHLI,

KBEOBAEA v F—AVEARRDIMROTE, Tithb Kovies % 701l Ehrlich
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Table 5. Physiological characteristics of Flavobacterium
isolated from bulk-collected raw milk

Weakly saccharolytic (142 strains) Non-saccharolytic (25 strains)

Features No. of positive % + No. of positive %+
Oxidase 142 100.0 25 100.0
Catalase 142 100.0 25 100.0
Hydrolysis of :

Esculin 131 92.3 21 84.0

Starch 142 100.0 25 100.0

Casein 135 95.1 25 100.0

Gelatin 141 99.3 25 100.0

Butter fat 92 64.8 4 16.0
Indol 115 81.0 24 96.0
Citrate 6 4.2 1 4.0
Nos to Nog 48 33.8 4 16.0
Voges-Proskauer 0 0 0 0
Methyl red 2 14 0 0
Require added NaCl 0 0 0 0
Urease 50 35.2 0 0
Growth on:

MacConkey agar 73 51.4 16 64.0

Kligeier agar 142 100.0 25 100.0

SS agar 0 0 0 0
Motility 3 2.1 0 0

REX BEEBERRCENT 2 HETRLTA LV E LT, Smith™ IRy v = -2
BWRML, 4 v F—A%&Hl LT Kovics REXRMT 22 LR LTV 5, bhbh
L FDHER Lichiotoht, BEsns 83% wiat Th -7, Tols, Pickett™ i3 Flavo-
bacterium OEEPMERDO 1D, 204 v F—AEERKEEE LTV,

7 = vpYaFIF, Voges-Proskauer ZIG, # F/4 Ly FRI, 7 V7 —EiEK, MHEgE
T WTFR S —HOBERO LB ER LN OLALABEOBM AT IV EED
s,

HFLs B D Flavobacterium JED N EEI A B OMREC X - THRE ST 292
0,192, 7 U 04 BEE bR 2 8t Ric o\ T, Geringer 59, Kielwein 519
PREFHHEBRENRERTHEVORRIRTH S, oI5 Flavobacterium DEF.O
B, B a v A rACRT A HBC oW TORENE, MIALT, EELP KXo TS
h, AARBCAERBES LTWAZERELLPRIRT D, ERFEOHEND S B
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LD LA, ABHTERB COMBNES THHT b, FHAR LOEERRFALEM
DB Y2 HEBIEbDTREVCLDOLEELLNRD,

B #

KA P 7 — 5 —TORRELLS 167 ko higtt s X OMEIRM: Flavobacterium % 57 B
L, TRy, AR, AFRIEROBRHZIT- 7,

SEEI TR TEEEREM LTI EE L, 5°C TR 167 D 90%, 0°C T, 38.2%
MEETL, BRCKTLEERIHALHLTH T, FRTXTOEHKIHI X7 -, &%
o X —EEEE LB, Fhb ORI 25°C BEIC s\ T, BEEERE L pale-yellow
b orange DEFEL 0 S BEE LR L,

SEEEO 9B 3K L7%) R CEBEAHER SR, WThIHEBEEELR S - T
Wz,

LY DY 53% (1o A EikkIL MacConkey K ETRENFARELOWCH L, SS%E
KETIZELREAETH Y, SHICA5% AEBERMTIRENTE oo, &2
bEnRBERTRE, A v F—ADESE, Fv T vOMKDR, & s 2 EHOS RN
WT, ThbDERAEOEAMERTHD LEADNS,

SEEEOWEEN =) v GIEZEER LY, #Y 1FY Yy BCHLTIRR
M, BELAZ2—-vELDLI,

oMk Flavobacterium %5 o 7 5 ~EEREALZHLET, £hbH O
AEgks LTAVLLATIVWEEZELDbRS,
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Summary

One hundred and sixty-seven flavobacteria isolated at 7°C for 10 days or at

30°C for 3 day incubation from bulk-cooled raw milk were studied regarding their

morphological, physiological and biochemical characteristics. All the isolates were



42 HMmEA - IHRT « BHFER

grown in nutrient agar wells. The ninety percent of 167 isolates was found to
grow at 5°C, and the 382% was found to grow at 0°C. All of these showed
catalase- and oxidase-positive.

The majority of the isolates presented pale-yellow to orange pigmentation
and formed smooth colonies on standard agar at 25°C.

The three isolates (1.7%) showed motility in the hanging drop preparation and
were monotrichous. Nearly 53% of these grew on MacConkey agar but failed
completely to grow on SS agar.

With a few exceptions, these Flavobacterium gave positive results to indol
production, hydrolysis of starch, and digestion of protein. Approximately half of
them were highly sensitive to penicillin G, although they failed to respond to
polymyxin B.

These results may serve to distinguish Flavobacterium from other bacteria.
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