TRBRKZFFM ) R MY
[ ]2 F v TIViGEE DA IZBE 3 B W5E
INAFY TNV IZIREEPS SIS N-ME L %
D A (5 13R)

SEA:

HhkE: A ERNAXMmHES

AFH: 2014-10-26

F—7—F (Ja):

F—"7—F (En):

YERE: #8575, A, &I, 8B, #, F3A, TOKUMOTO,
Masakazu, KINJO, Seiro, HAYASHI, Takaharu
A=ILT7 KL R:

FTE:

http://hdl.handle.net/20.500.12000/0002016524




Vol. 4 No.1 1988 84 F oy TREOREI T 20F5%
] X

INA F oy TIVEEED BRI 9T
IS F oy TN Y ZIRREISFBES N -HME & 7 DEE (58 1 %)

SEIERIY GHRINEST M Beia
%ﬁﬁ%%ﬁﬁ%,%ﬁmﬁﬁnmgﬁﬁ%%

Studies on the Browning of Canned Pineapple
Isojation of Bacteria of Pineapple Pink Disease from Pineapple

Fruits and its Identification (Part )

Masakazu TOKUMOTO® Seiro KINJO*and Takaharu HAYASHI™"

Okmawa Prefectural Agncultu'ral Experiment Station, Naha 903,
Kyushu National Agncultural Experzment Station, Chikugo, Fukuoka 833,

The bacteria causing pink disease of pineapple was isolated from the fresh fruits colle-

cted in a pineapple can factory and identified. The results obtained were as follows :

1) GPYP medium and pineapple juice medium induced browning by heating them after the
cultivation of the isolated strain.

2) The induction of browning symptom by artificial inoculation of the isolated strain to
pineapple fruits was 93 percent.

3) The isolated strain could be classified as a genus of Gluconobacter by Bergey’s manual
(8ed) and Asai’s report. Furthermore, from its biochemical characteristics as compared
with type strains and J. J.Cho’s report, the tested bacteria was identified as Gluconob-

acter oxydans sub-species.
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Table 1 Degrees of browning in the culture medium by bacteria isolated from pink

desease of pineapple

pH Degree of brownig
medium Isolated Incubation initial after before after
strain period incubation heat heat
GPYP a 7.0 2.9 — +
Glucose 2.0% b 7.0 2.9 - “+4
Peptone 0.5% c 7.0 31 = ++
Yeast ext 0.5% d 7days 7.0 3.0 — ++
NaCl 0.5% e 7.0 3.0 = G
Pine Juice 25.0% f 7.0 3.1 = “++
(pH 7.0) g 7.0 3.0 — e
control 7.0 6.7 — —
a 3.7 2.9 —; 1
b 3.7 2.9 i 7
c 3.7 3.0 - +
- Pineapple d 7days 3.7 2.9 — +
Juice(100%) e 3.7 2.9 = +
f 3.7 3.0 — =
g 3.7 3.0 — =
control 3.0 3.7 — e

Key to symbols ;

R (E%ICHEL) L UBEWE & ENT
B EAMEIN, £, M Fy TN T a—
ADE )R HTE 3 ICER T 228 A
BES 22— 7=

—F, NSOGB OB 2R T 5 -
B, BTERED /A + o TIAOBE B & OULHE

—, negative ; +, positive ; +, strongly positive

#2 BHETORARAOEE LT - /2. S
WIEMERTOBBI LW TEHREEIZ NS
ol IRERT DR MBEADEETIZI3%
DRIFREHT L 721 Table 2). 3MEIZ L 355D
BEIIOTNEMBABOMENIC L - THERS
7= (Fig.2).

Table 2 Percentage of pink disease symptom of pineapple inoculated with the isolated

strain

Stage 7 Tnoculation Harvest pH Percent disease
Concentratior day period (average) fruit(%)
Cells/ml 1984 1985
I Flower 5X10"~3X10? 10/5 3/1~3/20 3.3 0
I Pre-Flower 5X10"~3Xx10°* 11/4 4/1~4/22 3.2 0
1985
I Maturation 3X10"~9X10® 4/2 4/16~4/19 3.5 93

fruit
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Fig .2 The symptom of pineapple fruit ino-
culated with the isolated bacteria.
A : Before heat B : After heat
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A BERER T pH BRI LV R VEEME T T
HBLHIBZEVnIHIZE, BIURELVSBEX
n7=2 & »5, Gluconobacter &% L £ |XAceto-
bacter BTH B3 Z L A FHRENED® . 22T,
Z DIEREFM & X UEILFENMEIRE Bergey's
Manual ® Family I Pseudomonadacea Genus
N & HBIL 7 & 2 3 (Table 3) , A5 MEBibk 1
R »%E% (Fig.3) TA & &130.6~0.9X 1.5 _
~2.0um, RAFII LT T 2q @IS, E

Table 3 Characteristics of the genus Gluconobacter, Acetobacter Pseudomonas and

isolated strain

Isolated strain

Gluconobacter Acetobacter Pseudomonas  a b ¢ d e f g
rod rod Straight Short Short Short Short Short Short Short
Morphology
curved rod rod rod rod rod rod rod rod
Size(tm) 0.6~0.8 0.6~0.8 0.5~1.0 0.6~0.9 0.7~0.9 0.7~0.9 0.7~0.9 0.7~0.8 0.7~0.9 0.7~0.9
X1.5~2.0 X1.3~3.0 X1.5~4.0 X1.5~1.8 X1.7-2.0 X1.6~1.9 X1.6~2.0 X1.6~1.9 X1.6~1.8 X1.5~1.9
. Polar Peritrichous  Polar none none none none none none none
Flagellation
or none or non or none
Gram stain = = — — — - - - - -
Motility +or— +or— +or— - - - - — — -
Growth at pH 4.5 + + = + +4 + + ot + +
Ethanol at acetic +/M +/S - +/W +/W +/W +/W +/W +/W +/W
acid
Oxidation of - + d - - - - - — -
acetate to CO,
Oxidation of - . i Ay - - = = = - -
lactate to CO,
Production of + d - + + + + + + +
2-ketogluconate
Hydrolysis of - - d - — - - - - —
starch
Gelatin = = d = = = = = = =
Key to symbols; +, positive ; —, negative ; m, moderate ; s, strong; w, weak ; d, different

Tpm

Fig .3 Electron micrograph of the isolated
bacteria
(negatively stained with phosphotung-
stic acid)

kA H 5N, pH4.5TELEFTS. K& &
pH4.5 TOEET A b » 5, BRI Pseu-
domonas|Z|3JE & 3 Acetobacter J&E L { G-
uconobacter JE\TIEWZ L AR E . LAaL,
Acetobacter&\IEERE & & U'B&EE % B2 {LLTCO,
DREEZRTEHLDD. Gluconobacter &3 7 1
5DEBILREN B 5 . 5 BER 1XGluconoba-
cter|BIAIMRIC, BEEEH K UBEBEOBEILAED A 5
N =72 LI EOFrED & A5 BEH #kiZ Ber-
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gey’s Manual (8 ed)DECHE{IZHE ) & Gluconoba- 512, AsaibDRWMINE- T, FHERMKE
cterlZJB T2 Z L AR E R, WU =45 R (Table 4), [EfkiZAcetobacter)®

Table4 Physiological and biochemical characteristics of strains of genus Gluconobacter

Pigmen- Growth on Reaction in Oxydation of DHA from
tation Glutamate Mannitol Acetate Lactate lactate to glycerol
agar agar carbonate
Isolated = & + acid acid = +
strain
Gluconobacter ]
Toseus pink e + unchanged acid — +
suboxydans pink = + unchanged acid or — +
or- unchanged
cerinus pink == + unchanged acid — +
or-
gluconicus — — 3 unchanged acid — -+
dioxyacetonicus S 5 3 ac?d aC.ld = =+
ribiginosus brown 5 S5 acid ac¥d = +
melanogenus brown = 3 acid acid — +
oxydans = = =+ acid acid — +
Acetobacter
aceti = = alk alk - —or+
albuminosus i i a:t a:ll: i —
5 —_ & a a =
l;;‘lﬁz;zs = = alk alk s -+

Key to symbols ; 4, positive ; —, negative

Tl 7% < GluconobacterJE 12 L { —H T 5 2 & 1802, Gluconobacter melanogenus IAM 1818,
L ERE - gA Gluconobacter oxydans TAM1823H L U
2 20, WRIBD Acetobacter aceti 1AM Cho® 5 M4 & % Hb#id % & (Table 5) , &%

PR

Table 5 Physiological and biochemical characteristics of isolated strain

Type Strain J.J cho (1980)
Isolated Acetobacter Gl bacter Gluconobacter Gluconobacter Gluconobacter

strain aceti melanogenus oxydans oxydans oxydans
IAM 1802 IAM 1818 IAM 1823 303 D 180

Characters

DNase Production
Growth in 5% NaCl
DHA from Glycerol
Urease

Thornley’s arginine
dehydrolase
Falkow’s ornithine —
decarboxylase

Falkow’s lysine ==
decarboxylase

kovacs’oxidase 2
Utilization of acetate —
as sole carbon source

Indo!l production

Lipase production =
Catalase A
CaCO; from Ca-lactate =
FeCl, reaction in glucose —
3 - Galactosidase o
production

=

[ ot 1
[i=e |

o |
I ++ 1

= NT NT
+

+ o+
.
|
Lo
Lo

|

|

|
EE
I+

F+++
I+ 0+
I
Z
PS5+
LZ1+ 11

Key to symbols ; — , negative ; -+, positive ; NT, not test

BEF FkiZkovac’s oxidase LI#ME+ T  Cho Zrehmahs. LAaL, kovac’s oxidase
5D U 72 Gluconobacter oxydans & —E+ WEMEIE TAM 1823 TldkaE L 2 » T3 729,
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Gluconobacter oxydansiZH\WT, »%E5F L
YRR ERTLDOTIE 2 VWEEZISNS.

IS4 F oy TUEFEOBEA BT 255

% /-, @ H» 5 OBENEET 8 (Table6) , Glu-
conobacter oxydan o) ZULRE L ITIFT—F L,

Table 6 Physiological and biochemical characteristics of isolated strain
Gluconobacter oxydans
Isolated Type strain cho(1980)

Characters Strain 1AM1823 IFO 3189 IFO 3287 303D 180
Acid from

Adonitol — = = = = —
Arabinose = + + +
Cellobiose = — — — =
Dulcitol = = = — == =
Fructose + + + + + +
Galactose + + + S + I
Glucose T+ + = + + =
Glycerol + =} -+ e i s
Inositol = == — — — =
Lactose = — = — — —=
Maltose — = == NT — =
Mannose -+ + + NT + +
Melibiose + + + + + =
Rhaffinose +/W +/W = +/W + 5
Rhamnose = i = — — —
Salicin + + +/W + + +
Sucrose + =t +/W +/W + +
Trehalose + — +/W + +

Key to symbols; —, negative; +, positive; NT, not test; W, weak

Chob DERE LT NT—HFT 22 L4385
1z,

kD zZ b5, RoEERKLGluconobacter
oxydans O Sub-species T & % L[FlE s h 7-.

E 8
A Fy TNEE TG TIRIRLAARELD,

INSA Fy TIEREOBENRRRE 2 78EL, 5

BFEM LB 21T - 72,

1) 5Bl - LER R I GPY Pk Rish &
KU F oy TN 2 — AKEHICHERT 3
&, TIBARR IS A A L L 72

2) WEMERE % /54 + v 7V REICHEES
5 EBUDRFEERL .

3) #BE{LEXH i Bergey's Manual (8 ed)

# & UAsai 5D EEEIZE S TIE, GL-
uconobacter|ZJ&L TW A Z LAMEN.
X 512, AALFERIMEIRIC D W T RGBT
Pii LU Chos DIRE L HERL 2 & 25,
W2t E A 3 Glucnobacter oxydans sp
LEEL .

#H O

AMEOFITICHY, ARERBEE VL
Wiz, FTCAINKRFRFEBIEOITHE Z A 1,
BMOKE AR BB AT OB EME L, (iR
BEMOKEREM MR 0 BEBIK, 3512,
ME DR w2 2207z, thRBIR R ERES 4
BEIB A VIIRES LU MR 1T
#HLET.
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