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Abstract

The consumption of raw sprouts has increased in popularity woddwide because the food is natural and healthy.
However, in Korea, nothing is known on the safety standards of sprout producers or changes in the microbial
populations of sprouts during sprouting. We evaluated the microbial safety and quality of sprouts during each step
in the sprouting process. Bacteriological analysis showed that seeds had a Total Plate Count (TPC) ranging from
3.04 - 5.21 log CFU/g and coliform counts ranging from 1.80 - 3.86 log CFU/g. TPC and coliform counts increased
rapidly during the sprouting process to attain values of 6.99 - 8.26 and 3.70 - 7.15 log CFU/g, respectively, regardless
of decontamination of seeds with commercial sanitizer. TPC and coliform counts were on high level after sprouts
were washed. Escherichia coli was detected in samples of domestic radish sprouts at all stages from seed to storage,
rape sprouts in the stages from soaked seed to storage, and red radish sprouts during sprouting, and no sanitizer
was used in any of these processes. Untreated red radish sprouts were also positive for Bacillus cereus at all processing
steps and Listeria monocytogenes after germination. However, pathogens were not detected at any sprouting stage
of seeds treated with sanitizer. It is necessary to carefully control commercial sprouting, and to develop HACCP
guidelines applicable to all sprouting processes, commencing at the first step in raw seed production.
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Table 1. Origins of the sample seeds

Samples Scientific name Origin
Alfalfa Medicago sativa Italy
Broccoli Brassica oleracea var. italica Italy, United States
Chinese cabbage  Brassica campestris ssp. pekinensis Korea
Clover Trifolium repens United states
Radish Raphanus sativus Korea
Rape Brassica napus Korea
Red kohlrabi Brassica oleracea var. gongylodes Italy
Red radish Raphanus sativus L. var sativus Korea, Italy
Tatsoi Brassica rapa var. rosularis Korea
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Fig. 1. Sprouting in the drum sprouter.

‘ Seed receipt & Storage ‘

l

‘ Seed soaking (in water) ‘
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‘ Decontamination seed with sanitizer ‘
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‘ Washing (in water) ‘
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‘ Drain ‘
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‘ Sprouts storage (in refrigerator <5C) ‘

Fig. 2. The process of sprouting.
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Fig. 3. The total plate count levels of step-by-step in seed sprouting.

() control. (b) treated with sanitizer. @, domestic chinese cabbage; W, domestic radish;
M, domestic rape; 4, domestic red radish; A\, domestic tatsoi; O, imported alfalfa;
V7, imported broccoli; [, imported clover; O, imported red kohlrabi; A, imported
red radish.
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Fig. 4. The coliform count levels of step-by-step in seed sprouting.

(a) control. (b) treated with sanitizer. @, domestic chinese cabbage; W, domestic radish;
M, domestic rape; 4, domestic red radish; A, domestic tatsoi; O, imported alfalfa;
v, imported broccoli; [, imported clover; <>, imported red kohlrabi; A, imported
red radish.
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Fig. 5. Temperatures observed in the sprouter during germination
of seeds.
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Table 2. Microbiological evaluation during the sprouting process of untreated seeds

Soaked Sprouting

Sprouting Sprouting

Seed seed after 1day after 2days after 3days Wash Drain Storage
Chinese cabbage ND ND ND ND ND ND ND ND
Radish E coli E coli E coli E coli E coli E coli E coli E coli
Rape ND E coli E coli E coli E coli E coli E coli E coli
Domestic Red radish ND ND E. coli E. coli E. coli ND ND ND
B cereus B cereus B cereus B cereus B cereus B cereus B cereus B cereus
ND ND L monocyrogenes L. monocytogenes L. monocytogenes L monocytogenes L. monocytogenes L. monocylogenes
Tatsoi ND ND ND ND ND ND ND ND
Alfalfa ND ND ND ND ND ND ND ND
Broccoli ND ND ND ND ND ND ND ND
Imported Clover ND ND ND ND ND ND ND ND
Red kohlrabi ND ND ND ND ND ND ND ND
Red radish ND ND ND ND ND ND ND ND

ND : Not detected.
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