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ABSTRACT - In this study, the microbial levels on mixed vegetable salads, fresh fruits, and frozen fruits distributed
in Korea were comparatively analyzed by food group, region, and quarter. Samples were collected from big markets in large
cities from 2018 to 2019 and used for microbiological analysis. The levels of acrobic bacteria for mixed vegetable salads,
fresh fruits, and frozen fruits were 6.48, 5.07, and 3.78 log CFU/g, respectively. As a result of analyzing the quarterly con-
tamination levels of aerobic bacteria, the first quarter contamination level was 5.12 log CFU/g while the second quarter
showed 6.26 log CFU/g, the third quarter 5.73 log CFU/g, and the fourth quarter 4.42 log CFU/g. A higher number of aer-
obic bacteria was observed in the second and third quarters when the temperature was higher. There was no difference in the
number of bacteria by region. The levels of the coliform group were 1.98 —3.93 log CFU/g in all samples, and Escherichia
coli was detected at 1.38 log CFU/g in 3 out of 27 mixed vegetable salads. Since the mixed vegetable salad and fresh fruit
used in this study exceeded the standard (3 log CFU/g) for unheated foods and E. coli was detected in three fresh fruits,
stricter hygiene management in the manufacturing stage of salads and fresh fruit is required.
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Table 1. Sample numbers of mixed vegetable salad, fresh fruit and frozen fruit collected for microbiological analysis from 2018 to 2019

Regions
Foods - - Total
Seoul Daejeon Daegu Gwangju Ulsan Busan
Vegetable salad 4 4 5 5 3 6 27
Fresh fruit 18 12 14 13 18 12 87
Frozen fruit 7 8 8 9 9 9 50
Total 29 24 27 27 30 27 164
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Table 2. Analysis of sanitary indicator bacteria in vegetable salad, fresh and frozen fruit

Result of microbial analysis*

<1 <3 3-5 5< Min Max Intial
log CFU/g log CFU/g log CFU/g log CFU/g log CFU/g log CFU/g microorganism
Vegetable Salad 0/27 1/27 15/27 11/27 2.92 7.07 6.48
Aerobic bacteria Fresh fruit 0/87 48/87 29/87 10/87 1.43 6.81 5.07
Frozen fruit 0/50 46/50 3/50 1/50 1.03 6.94 4.78
Vegetable Salad 14/27 12/27 1/27 0/27 ND 4.49 3.93
Coliform Fresh fruit 66/87 19/87 2/87 0/87 ND 3.34 3.26
Frozen fruit 47/50 3/50 0/50 0/50 ND 2.53 1.98
Vegetable Salad 27127 0/27 0/27 0/27 ND ND ND
E.coli Fresh fruit 84/87 3/87 0/87 0/87 ND 1.47 1.38
Frozen fruit 50/50 0/50 0/50 0/50 ND ND ND

ND: Not detected (limit of detection<1.0 log CFU/g)
*Number of samples within the range/total samples

*B. cereus, L. monocytogenes, Salmonella, and S. aureus were not detected
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Table 3. Regional comparison of aerobic bacterial contamination on vegetable salads, fresh and frozen fruits collected for 2 years

Bacteria Samples Regions
Seoul Daejeon Daegu Gwangju Ulsan Busan

Vegetable Salad 6.43+0.26 6.61+£0.34 6.94+0.76 6.44+0.58 7.01+£0.44 6.19+0.48
Aerobic Fresh fruit 6.0120.32 5.37+0.44 5.06+0.21 627+024 548057  5.94+0.47
(lotjgagli%jg) Frozen fruit 3.97+0.34 4.34£0.57 4.08+0.32 3.07+0.43 3.47£0.39  4.19+0.66
Total 5.47+0.31 5.44+0.45 5.36+0.49 5.26+0.41 5.3240.46  5.44+0.53
Vegetable Salad 2.28+0.37 2.53+0.57 3.51+£0.84 3.34+0.55 2.49+0.67 1.30+0.71
Coliform Fresh fruit 3.38+0.14 1.32+0.66 1.91£0.77 1.27+0.64 2.27+0.47 2.62+0.58

(log CFU/g) Frozen fruit ND ND 1.14+0.32 1.17+0.11 ND ND
Total 1.88+0.17 1.28+0.41 2.18+0.64 1.59+0.43 1.58+0.38 1.30+0.43

Table 4. Quarterly comparison of aerobic bacterial contamination on vegetable salads, fresh and frozen fruits collected for 2 years

Aerobic bacteria (log CFU/g) Coliform (log CFU/g)
Samples Quarter Quarter
1 2 3 1 2 3 4
Vegetable salad  6.44+0.57 7.07+0.88 6.84+0.75 5.97+0.47 2.49+0.93 4.52+1.03 3.53+0.78 2.33+0.43
Fresh fruit 5.19+0.84 6.81+0.71 6.3+0.31 4.51+0.55 1.14+0.54 3.59+0.77 2.67+0.53 ND
Frozen fruit 3.73£0.15 4.9+0.32 4.05+0.28 2.78+0.17 ND 2.53+0.17 1.25+0.11 ND
Total 5.12+0.51 6.26+0.63 5.73+0.44 4.42+0.49 1.214+0.39 3.54+0.96 2.48+0.47 0.77+0.14
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