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ABSTRACT - The objective of this study was to investigate the microbial contamination levels of ginseng and
ginseng products distributed in markets. A total of 81 ginseng and ginseng products samples (fresh ginseng 37, white
ginseng 15, red ginseng 15, red ginseng beverage 14) were tested to analyze sanitary indicator bacteria (total aerobic
bacteria, coliforms and Escherichia coli), major foodborne pathogens, and fungi. The contamination levels of total
aerobic bacteria and coliforms were in the range of 3.19 to 7.02 log CFU/g for fresh ginseng, 0.25 to 7.31 log CFU/g
for white ginseng, 0 to 2.89 log CFU/g for red ginseng and 0 to 1.70 log CFU/mL for red ginseng beverage. In case of
major foodborne pathogens, B. cereus was detected at levels of 0.50 to 2.41 log CFU/g in samples except red ginseng
beverage. Fungi was detected at levels of 2.41 log CFU/g in fresh ginseng, the contamination levels of the other gin-
seng products samples were lower than 1 log CFU/g or mL. These results indicate that the ginseng and ginseng prod-
ucts were comparatively safe with respect to microbiological hazard.
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Table 1. Populations of sanitary indicator bacteria for ginseng and ginseng products

Contamination Levels (log CFU/g or mL)

Samples Total aerobic bacteria Coliform E coli

Mean = S.D. Minimum Maximum Mean + SD Minimum Maximum ot
Fresh ginseng 4.83+1.10 3.19+£0.40 7.02+£0.41 5.00+0.73 3.58+0.15 6.31+0.18 ND*
White ginseng 3.90+1.88 0.94+£0.42 7.31+0.27 330+ 1.84 0.25+0.35 6.17 £ 0.58 ND
Red ginseng 1.71 £0.74 0.58 £0.81 2.89 £ 1.09 0.09+0.32 ND 0.40 £0.57 ND
Red ginseng beverage  0.17 +0.52 ND 1.7+ 1.0 0.13+0.21 ND 0.46 + 0.44 ND

“ND: Not Detected (Detection limit: 1 log CFU/g or mL)
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Table 3. Populations of fungi for ginseng and ginseng products

Contamination Levels (log CFU/g or mL)

Samples — -
Mean + S.D. Minimum Maximum
Fresh ginseng ~ 2.49 + 1.82 0.72 £ 1.02 5.54+0.06
White ginseng  0.39 + 0.69 ND* 0.87+0.03
Red ginseng 0.39+0.67 ND 0.93 £0.06
Red ginseng 501 35 ND 0.48 £ 0.67
beverage

“ND: Not Detected (Detection limit: 1 log CFU/g or mL)

Table 2. Populations of foodborne pathogens for ginseng and ginseng products

. Contamination Levels (log CFU/g or mL) Detection No./
Microbes Samples — -
Mean + S.D. Minimum Maximum Total(%)
Fresh ginseng 241 +£1.04 0.58 +0.81 3.73+£0.49 34/37(91.9)
B. cereus White ginseng 0.98 +£ 0.67 0.50+0.71 2.50+0.01 8/15(53.3)
’ Red ginseng 0.50 +0.00 0.50+0.71 0.50+0.71 2/15(13.3)
Red ginseng beverage ND’ ND ND 0/14(0)
Fresh ginseng ND ND ND 0/37(0)
. White ginseng ND ND ND 0/15(0)
Foodborne pathogens Red ginseng ND ND ND 0/15(0)
Red ginseng beverage ND ND ND 0/14(0)

“ND: Not Detected(Detection limit: 1 log CFU/g or mL)

 Food-borne pathogens : E. coli 0157:H7, Listeria monocytogenes, Salmonella spp., Staphylococcus aureus
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