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Relationship between the Production of Fermentational Off-flavor and
Presence of Microbial Endophytes in Bloody Watermelon
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The bloody watermelon exhibiting dark red and fermentation off-flavor results in a great economic loss. As
an effort to clarify the cause of the bloody watermelon, relationship between the fermentational off-flavor and
the presence of endophytic bacteria was studied. The number of endophytes was 2.2-37.0 x 10° cfu/g fw (fresh
weight) in normal watermelons, compared to 1.26-1.75 x 10° cfu/g fw in bloody ones. Seventeen bacteria
among 56 isolates from bloody watermelons could induce bloody watermelons. The bacteria responsible for
bloody watermelons were mainly Gram negative: aerobic Pseudomonas spp and some anaerobic bacteria.
The results in this study strongly suggested that the bloody watermelons were produced by abnormal fermen-

tation and growth of endophytic Gram negative bacteria.
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Table 1. Population of endophytic bacteria between normal and
fermentation-like disordered watermelons

Degree of blood fruit  Bacterial population (cfu/g fresh wt)
None 16.6(2.2~37.0) x 10*
Severe 1,505(1,260~1,750) x 10°

*Numbers in parenthesis indicate the ranges of three replications.
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Table 2. The occurrence of fermentation-like disorder by artificial
inoculation of bacteria isolated from affected watermelon fruits 3
days after inoculation

Isolate Infected Isolate Infected
CW20301 4+ CW20313 -
CW20302 - CW20314 ++
CW20303 +++ CW20315 e
CW20304 +++ CW20316 =
CW20305 +++ CW20317 +t
CW20306 ++ CW20318 -
CW20307 +++ CW20319 +++
CW20308 +++ CW20320 ++
CW20309 ++ CW20321 +++
CW20310 ++ CW20322 +++
CW20311 - CW20323 -
CW20312 - CW20324 ++

“~, Not affected; ++, Mildly affected; +++, Severely affected.

st W) Zajsle] Ak 287

o] ¥t RS ZARE A3 CW20301, CW20303,
CW20304, CW20305, cw20307 CW20308, CW20319,
CW20321, CW20322 #4552 4sH 59 34
WA 7 oW, CW20306, cw20309, CW20310, CW20314,
CW20315, CW20317, CW20320, CW203249] #4552 oF
3 ZAto g yehyth 28y Cw20302, CW20311,
CW20312, CW20313, CW20316, CW20318, CW20323 7
FE2 9Fuhs futekA] ZUTH(Table 2). Fgato 2R
B 22 WA Ao FFe o 5 42 A4
A S g put S FYATHE 1). WA AldS
AEste] ngute]l fd Rode AL oaat
Fjof| Ao} o] Ao FAto] YT S 229
g ol A of & in?} WA 7E A s

HLZHL ZZe ol =3} AT F-o] Jor

AF

eth
Jo %%-}_‘E i"—?‘ o .,]zsﬁk]_l. ethan01-4
=

Fig. 1. Symptoms of blood fruit of watermelon in the field and induced by inoculation with endophytic bacteria. A and B : Natural symp-
toms of watermelon. C : Artifical symptoms of watermelon (left) and control (sterilized water inoculated, right), D : Symptom formed on

the fruit surface by artifical inoculation.
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Table 3. Ethanol production by inoculating microorganisms
causing bloody watermelon

e

Table 4. Grouping of bacteria isolated fermentation-like disor-
dered watermelon on the basis of bacterial characteristics

Inoculation strain Ethanol ..
(u/l watermelon juice)
None 66.41t4.3
CW20308 150342
Cw20321 223.8+52
*Standard deviation.
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I I nr v
Gram stain — - -

Characteristics

Grows anaerobically - +
Grows aerobically + +
Endospore forming - - - -
Fluorescent pigment - -
No. of isolate

No. of bacteria with 7
symptom incidence

wh
W+
;]

% : negative reaction, + : positive reaction.
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