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ABSTRACT - This study was conducted to investigate the microbial loads in mulberry fruits depending on culti-
vation environment and fruit ripeness. The population levels of total aerobic bacteria in mulberry fruits collected from
open field orchards were higher than those from three plots protected within plastic green houses. In regards to fruit
ripeness, the levels of total aerobic bacteria in ripe black fruits were higher than those in unripe green and red mul-
berry. From the farms into where livestock animals were allowed to enter, Escherichia coli was detected in soil at a
level of 4.26~4.94 log CFU/g and in mulberry fruits at 5.03~6.07 log CFU/g, while no coliform and E. coli were
detected from where the intrusion of livestock was prevented. We also examined the density change of inoculated E.
coli in mulberry fruits as they were becoming mature. While E. coli did not increase in green fruits, two and four log
CFU/g increases at 20°C and 37°C, respectively, were observed with red and fully mature black mulberries during 48
hours incubation. To ensure the food safety of mulberry, it is suggested that the introduction of E. coli into a farm
through livestock should be prevented and more hygienic caution should be taken especially when the fruits are ripe.
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Materials and Methods
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Results and Discussion
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Fig. 1. The number of total aerobic bacteria in mulberry fruits
affected by cultivation environment (A) and fruit ripeness (B).
Values are mean of samples collected from six farms. Means with
different letters are significantly different (p < 0.05).
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Table 1. The number of coliform and incidence of E. coli in mul-
berry fruit affected by cultivation environment and fruit ripeness

Frequency of
+=38.D. .
Sample LogCFU+S.D./g detection
Ripeness Cul‘tlvatlon Coliform E. coli
Environment
Protected house ND" 1/99
Green
Open field ND 2/9
Protected house ND 0/9
Red
Open field -2 -
Protected house 1.63+£2.82% 1/9
Black
Open field ND 4/9

YND : Not detected.

?- : Not tested.

9Values are expressed as Log CFU per gram + standard deviation;
values are the average of samples from three farms.

“Confirmed positive samples/Total samples
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Fig. 2. The number of total aerobic bacteria in soli (A) and mul-
berry fruits (B) detected from where livestock animal could enter
in comparison with where the access of animal was prevented.
Values are mean of triplicate experiments. Significant values are
expressed by t-test (¥p < 0.05).
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Table 2. Microbiological analysis of soil, mulberry cultivated under livestock accessed condition and not accessed condition

LogCFU+S.D./g Frequency of detection

Samples Sampling conditions -
Coliform E. coli E. coli
Sl no livestock ND " ND 1739
oi
livestock 4.80+£026% 4.63+0.35 2/3
no livestock ND ND 0/3
Mulberry .
livestock 5.88+0.56 5.69+0.57 3/3

ND : Not detected.

DValues are expressed as Log CFU per gram =+ standard deviation; values are the average of samples from each sampling sites.

IConfirmed positive samples per total samples.
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Fig. 3. Changes of inoculated E. coli density following mulberry
during storage at 20°C and 37°C for 48 hours. Means with differ-
ent letter are significantly different among same hour (p < 0.05).

Table 3. Soluble solids, pH, total acidity, water activity of mul-
berry depending on degree of maturity

Green Red Black
Soluble solids 5 50 (46" 749+ 1.08 15.88+3.20"
(°Brix)
pH 4214£036°  3.60=0.08  4.95+0.62°
T"ta};‘;‘d“y 1.034044° 0624044 0424019
0

Water activity 0.984 +0.008* 0.983 +0.006" 0.973 % 0.004°

Values are the mean + standard deviation of triplicate experi-
ments. Means with different letter in the same horizontal line are
significantly different (p < 0.05).
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