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Microorganism-deterioration of banana in transport

Matashi KONO and Kentarou YOSHIKAWA
Synopsis

The cause of soft fruits in immature Ecuador-banana were unknown. Formosa and Ecuador-
banana, normal, soft-immature and anthracnose fruits were investigated on the olation,
survival bacterial numbers, identification, inoculation-test, quantities of sugar and vitamin C.
As a results, banana fruits were isolated about 30 kinds of Micrococcus, Staphylococcus,
Streptococcus, Bacillus, rod-shaped bacteria, chained-rod-shaped bacteria, Aspergillus sp., Asp.
niger, Penicillium sp.,P.italicum, P.digitatum, Gloeosporium musae, Fusarium, Monocillium spp. .
However causal micro-organism of soft-immature-fruit were unfound.

Inoculation test were used these isolates (30 kinds) and Candida albicans, Saccharomyces
cerevisiae, Zygosaccharomyces soja, Clostridium welchii, Alkaligenes faecalis, Colletotrichum
sp., Aspergillus oryzae, Aspergillus niger, Mucor sp. Penicillium islandicum.

As a results were inoculated at flower-scar, fruits were caused rot, browning, blacking but
not were caused soft-immature fruits.

The quantities of sugar and vitamin C in banana fruits producing Ecuador were recognized
high sugar (21.6mg) and low vitamin C (5.4mg%) on the immature soft fruit high vitamin C
(18.7mg) and low sugar (3.3mg) on the normal fruits and middle sugar or vitamin C on the

anthracnose fruits.
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Table 1. Inspection reports of imported-plant (1970)

matter- disinfection abrogation
Kinds quantity (kg) ] ]

number ::;L?; quantity (kg) ?:K;L?; quantity (kg)
total fruits 147,411 | 998,747,956 12,993 948,326,226 6,242 1,793,905
citrus 46,301 66,337,206 4,463 37,291,524 5,919 292,752
apple. pear 3,462 110,198 1 3 10 227
grape. apricot etc. 348 231,014 2 112
nuts etc. 3,894 19,590 454 450 12,555,188 29 227,369
banana. pineapple 91,367 912,084,291 8,039 898,188,767 266 1,473,706
other 2,039 494,793 43 290,744 16 39

Table 12 LEAREDERERIZ ST T - A > T o 7TIVEIRKT, DV THAEDHETH
> T, TOMREZHENEE s W BETHD, L THAR, BERE LIZNTT -
AT o TNVED I B3 2Ty TG 3T Fic g L TBRO TART, £DOREDHSFFIz
Lo ThHdLN T B,

NPT RSO REIIERD MEY £ B, PR &0 RKEEMEIEITIC BT 5 HEER
28R (Gloeosporium musae, Thielaviopsis paradoxa), 2R ( Botryodiplodia theo-
bromae), Penicillium sp., Fusarium sp., Rhizopus sp., R.nigricans, Rhizoctonia cen-
trifugq = Corticium cenirifugum = Fellicularia rolfsii, Bacteria, Bacillus aroidea,
Bacillus carotovola % &2 & 5 L i8XT 15,

HAICHASI NS NTTI3ERIZBIEELS ZOKREGE EHT V2D, BEEIHPEEABLU7

Vo EXENDLDOHEML T b, 20 LEkT 7T FVENT T TR (13C) Dk
BCL b b TREIRRENF F TRADKILT 2 RAKERIHLERICEDHLNE Z &

HY, BRI ISR EREHRREL, REO—HI»ET, BELTW2LN208H5ZL0d 5,
XBEIINED a >V IREERI LD DY), EHMTHRMICHEEINLZLNIZEW NI ETH
2% ZOREIZOWTRIRZHHICHEEIN T A WL ) TH 5,

REDBEITE T OLERIZ > Tld Wardlaw ' (1961) 25312 BN T W5, % 72k ”
lE X 7T VBT T OBIBRY & Gloeosporium, Fusarium, Penicillium, Aspergillus,
Mucor, Verticillium, EEE}, Bacteria #4BEL, X512 77T FAD ST FDHGIKD S 4
F#io> Bacteria #pBEL, Fo@EETic w7 I T (0.1% ~0.019%) AL SRR EL RIS
BHTH D ERNT D,

FELITZOMBMEEHTICBIT 2 RBKEARNAE & L THEHDEET L0 EH#HEL,
REIZODWTHEROBE, 7HEOFRE, HERE B LU Vitamin COERL ¥ £ Effi L
PAS



TR - HINEKRER © < ool 1t 209

EBME O T T3 RE NS, fSHEENTHEMRS, “EHERKK, KRi$HNH 2 OHEE
BIZEDAPLL, 72 RFEBRIZIEHLS, 4648 E R EXBRTEROMIIC L NIT- 22 &
vt L THELETS,

I REMESELUHE

EBMELD/3F F131970~ 19724, RETH, MABEL SIIBCTAFLLEBEBLIUTY
T FVENER, RERE L URBKERICOCTHEL 2,
EBRIFRENDEXFIZOVTEEBOAE, 7HEORE, HERAR WEsLUresI1C
TER, B ERFEML I

EEROMEIREE, RAMIEBEEKE ML TERL, TOHE, TORMLEFER
EEER, RAMEAHGAMERS LUBMITERSENL, 24850 5 & 748 0 7213 728¢ [
~ 12085, 15°, 25°B L U30CCHFEL, ERKEZEEL 2

SHEOFREIREX OB EEREEZ TN FNAREEEL, BFERZZERATA S
WF e —t%ERLUEEL 2, MEEIC OV CEHREICIEEEERE, BAEICIIHRAEERE
AT GAME# | CHEZE4ERM F 722 (248FFH L Lo b iz D THEE L 72,
THEARENBEE CRERECHROSHEE (30%) L UWRERTFE (108 ¢ Alkali-
genes faecalis, Clostridium welchii, Saccharomyces cerevisiae, Zygosaccharomyces
soja, Candida albicans, Aspergillus oryzae, A.niger, Mucor racemosus, Peni-
cillium islandicum) % ¥ 7212355, EKEKEMZ - HOF R %REUL, EHEGH KR
RV TEREC Iml OO EE» SFEA LR, BEREIRICCE L U20°CHEHEBREICRD, 7H
BB L UUMAHIE DL THE, RIbnFE, REHE2EHO CREL I L TRADRE DA
BIZOVWTEEL, SEFEFL

BOEBIE~IU T biic kY, EF3COREIRA > P72/ — Vi (Bl s
CREEE) 12k - 72,

Il ERERIUER

1) EWBOANE

BEXFEFEIZBITLEEEIZ Table 2 [SRTHEN TH 2,



210 E#AXFRERBRLE H5 5 (1972)

Table 2. Survival bacterial numbers on banana-fruits (Per g.)

Formosa | Ecuador
)
% normal normal normal immature anthvacnose
& skin fruit fruit soft fruit —fruit
agar & _
medium 24 48 ’ 24 48 24 48 24 48 24 48
— .
malt 370 1500 0 170 | 140 700 0 140 200 570
® ® } ® ® ®
4200 18200 70 440 350 j 700 } 170 200 0 \ 70
yeast ® © ® @ ®
| I
buillon 5800 9800 100 200 370 570 1300 1400 100 100
(1) ©) @ 0] ©)
GAM 5800 | 5900 100 100 ‘ 440 470 ‘ 70 l 150 70 170
17 | e @ | ® © ©

Numbers in O : cultures were obtained by isolation.
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HALT A0 b e,



TRV - IEARER Do o P O AL

211

Table 3. Identifcation of micro-organism on banana fruits

\ medrum
Producing™_

countory

y — Buillon-agar
parts of frux -

Yeast-agar

Malt-agar

f
t
i sp.
Formosa Micrococcus sp
|

Micrococcus sp.

Penicillium sp.

Streplococcus sp.

P italicum
| Normal Staphylococcus sp. Staphylococcus sp. P digitatum
fruit.skin Streptococcus sp. Streptococcus sp. Aspergillus sp.
Bacillus sp. chain rod bacteria A. niger
Micrococcus sp. Micrococcus sp. Aspergillus niger
Normal Staphylococcus sp. Staphylococcus sp. Penicillium italicum
fruit | Streplococcus sp. Streptococcus sp.
chain rod bacteria
Penicillium sp.
Ecuador Micrococeus sp. Micrococcus sp. P italicum
normal Streplococcus sp. Strepiococcus sp. P digitatum
fruit Bacillus sp. Bacillus sp. Aspergillus sp.
chain rod bacteria A. niger
Gloeosporium musae
" Microcaccus sp. Aspergillus sp.
Sthphylococcus sp. Micrococcus sp. A. niger
soft Streptococcus sp. Penicillium sp.
immature Bacillus sp. Bacillus sp. P italicum
fruit Penicillium italicum P. digitatum
Fusarium sp.
Yeast.
‘ Micrococcus sp. Aspergillus sp.
rod bacteria Micrococcus sp. A. niger
Anthracnose . . .
fruit ‘ chain rod bacteria Staphylococcus sp. Gloeosporium musae

Monocillium sp.

Penicillium sp.

Table 4. Inoculation test of banana-isolate and other micro- organisms

10°C 20°C
Micro-organism
7 days [ 14 days 7 days 14 days
Saccharomyces cerevisiae ! * +
Zygosaccharomyces soja
Aspergillus oryzae +
A. niger +
Mucor racemosus +
Penicillium tslandicum + +
Colletotrichum lagenarium +
Clostridium welchii + *
2. Micrococcus sp. *
3. Staphylococcus sp. + +
4 Micrococcus sp. +
7 . Staphylococcus sp. +
8. Micrococcus sp. + +
10. Micrococcus sp. + +
13. Bacillus sp. =+ + +
14. Staphylococcus sp. ++
16. Aspergillus niger + +
18. Micrococcus + ++ *
20. Penicillium italicum + + + +
21. ” s -+
22. Streplococcus sp. + +
27. Clostridium sp. +
28. Micrococcus sp. +
29. Micrococcus sp. + + +
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Table §. Sugar, vitamin-C and pH of banana fruits

Producing . Sugar Vitamin-C
countory Fruit (mg) (mg%) pH
Normal hard green 8.2
soft yellow 14.0
Formosa soft 18.5
Black soft 19.0
soft 20.6
Normal hard green 3.3 18.7 5.7
soft yellow 3.7 10.1
Soft immature green 21.6 5.4 6.0
FEcuador yellow 19.3 5.7
Anthracnose hard green 13.5 { gg 5.7
Black hard green 6.7
soft yellow 12.2
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Plate I

Plate I Results of inoculation - test

1. 10°C : 7th-day 2. 10°C  : 7th-day
(3) Staphylococcus sp. (13) Bacillus sp.
3. 10°C  : 7th-day 4. 10°C : 7th-day
(16) Aspergillus niger (20) P. italicum
5. 10°C : 7th-day A4,niger 6. 10°C : T7th-day P.islandicum
10°C  : l4th-day 8. 10°C : 14th-day
(4) Micrococcus sp. (8) Micrococcus sp.
9. 10°C : l4thday 10. 10°C  : 1l4th-day

(14) Staphylococcus sp. Zygosaccharomyces soja



Plate II

Plate 11 Results of inoculation - test

20°C : 7th-day

(10) Micrococcus sp.

20°C  : l4th-day

(20) P. italicum

20°C  : l4th-day A.oryzae
20°C  : l4th-day S.cerevisiae
20°C  : 14th-day Mucor
racemosus

20°C : 7th-day
(18) Micrococcus sp.
20°C  : 7th-day
P. islandicum

20°C  : l4th-day 4.oryzae
20°C : l4th-day
(8) Micrococcus sp.
20°C  : l4th-day

(27) Clostridium sp.



