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ABSTRACT - The aim of this study was to investigate microbiological contamination levels in the manufacturing

company of ginseng products (white and red ginseng). Fi

rstly, the contamination level for ginseng and each stage gin-

seng were 1.8~4.9 log CFU/g (total bacteria), 1.2~3.0 log CFU/g (coliform), 0.8~4.1 log CFU/g (fungi). However,
only Bacillus cereus among pathogenic bacteria was detected from a few sample. The contamination of total bacteria

tended to decrease as ginseng was being processing. T

herefore, that of finished products (white and red ginseng)

showed the lowest contamination level among each stage ginseng sample. That of fungi decreased steadily, although

the contamination of fungi has tended to increase right a

fter ginseng was steamed. Secondly, the contamination level

for working tools and facilities were 1.7~4.7 log CFU/cm? (total bacteria), 0.4~4.0 log CFU/cm? (coliform), 0.9~4.2
log CFU/cm? (fungi). Especially, washing and peeling machines were higher contamination level. Finally, the contam-
ination level of worker who washed and steamed ginseng was higher than worker who shaped, sorted and stored gin-
seng. Also, Staphylococus aureus was detected at 0.2~0.7 log CFU/hand on some wokers’ hands. These results
showed proper heating condition (temperature and time) and tidy manufacturing facility are the most important to
avoid developing any microbiological problem of Ginseng Products.
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Fig. 1. Manufacturing process of white ginseng (A) and red gin-
seng (B).
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Table 1. Microbiological evaluation of materials and ginseng in process

(Unit: log CFU/g)

Sanitary indication bacteria

Pathogenic bacteria

Source Samples (n = 6) - - Fungi
Total bacteria Coliforms E. coli S. aureus  B. cereus Others"
. Fresh ginseng 49+02  27+02 ND? ND 0.7+0.0 = 41+0.1
Materials
Water 0.8+£0.2 ND ND ND ND - ND
After washing/peeling 2.9+0.3 27+04 ND ND 0.6+0.2 - 1.2+0.2
. After drying 3.1+£0.0 3.0+ 0.0 ND ND 0.1+£0.1 - 1.0+ 0.1
White ginseng .
After thread shaping 2.6+0.2 2.6+0.1 ND ND ND - 09+0.1
After drying/storage 2.7+0.1 22402 ND ND ND - 0.7+0.0
After washing 34+0.1 2.7+0.2 ND ND 0.7+0.3 - 1.4+0.1
. After steaming 3.7+0.1 2.6+0.1 ND ND ND - 3.7+0.2
Red ginseng .

After shaping 27+04 25+0.1 ND ND ND - 29+0.0
After drying/storage 1.8+0.1 1.2+04 ND ND ND - 0.8+0.1

YOthers: Escherchia coli 0157, Listeria monocytogenes, Salmonella spp.

YND: Not Detected
?.: Negative by PCR
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Table 2. Microbiological evaluation of manufacturing facilities and working tools

(Unit: log CFU/100 cm?)

Samples Sanitary indication bacteria Pathogenic bacteria )
Source _ - - Fungi
(n=06) Total bacteria Coliforms E. coli S. aureus B. cereus Others"
Washer 4.7+0.0 4.0+0.0 ND? ND 0.6+0.6 = 42+0.0
Peeler 4.0+0.4 3.7+0.1 ND ND 04+0.3 - 4.0+0.7
Manufacturing Dryer 1.7+£0.4 0.7+0.4 ND ND ND - 09+0.2
facilities Steamer 1.8+0.2 0.7+04 ND ND ND - 1.1+£0.2
Drying panel 2.7+0.0 1.0+£0.5 ND ND 0.1+0.2 - 1.2+£0.2
Steaming panel 2.1+£04 04+0.6 ND ND ND - 1.1+0.1
Workine tool Vinly lug 22+04 1.2+0.2 ND ND ND - 1.4+£0.0
OTKINB 00 Thread 34402 22+0.1 ND ND ND - 1.0+0.5
YOthers: Escherchia coli 0157, Listeria monocytogenes, Salmonella spp.
YND: Not Detected
9.: Negative by PCR
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Table 3. Microbiological evaluation of normal and thread worker (Unit: log CFU/hand or 100 cm?)
Samples Sanitary indication bacteria Pathogenic bacteria .
Source _ - - Fungi
(n=06) Total bacteria ~ Coliforms E. coli S. aureus B. cereus Others"
Hands 40+04 24+0.1 ND? 0.7+0.0 ND =) 1.4+£0.0
Normal Gloves 25402 18402 ND ND 0.1£0.1 - 1.040.1
worker
Clothes 2.8+0.0 1.5+£0.1 ND ND ND - 1.0+ 0.1
Hands 3.7+0.3 29+0.2 ND 02+0.2 0.1+0.2 - 1.4+0.0
Thread worker  Gloves 29+0.1 1.1+0.1 ND ND ND - 09+0.2
Clothes 2.8+0.3 0.6+0.3 ND ND ND - 1.2+£0.1

YOthers: Escherchia coli 0157, Listeria monocytogenes, Salmonella spp.
YND: Not Detected
-: Negative by PCR
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e hd Huth.

AT AZ=AA ] AW F71ol st FaHatre] &
Al A= Table 49F Z2th. WAl 0.6 log CFU/plate R Qo
Frog AEHJL, WZFES #F80]= 0.1 log CFU/
plate®] w|m|gt FFo 2 HAEH AL FISHATE A A = Aol A4 AR S Sk A A4
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(N5, ) AzGA 33X ez st 4k 85 5
o] ARAES FHE e, 2 AT, Az,
2 37 2 AR A9l s nAE QPEE
ZAFSHATE A A5t Al 3 A4te] 9 o
WA+ 1.8~4.9 log CFU/g, W7+t 1.2~3.0 log CFU/
g, &3°|= 0.8~4.1 log CFU/ge 2 AZEFUL, HYd v
AES A A5AA B cereustt VS FEOE HE
HATh 53] dnuk#e] A9E 38 AXHA Sd%
7} 2w o] gAlEQ Wato = 2.7 log CFU/g, 34t
A= 18log CFU/ge 2 A& 2
AzxHY F 55 Foll LA=7t ST ol %
AN thAl sk AR SRIEHI AlzAdn] e}
M E Akl 1.7~4.7 log CFU/100 cm?, T
0.4~4.0 log CFU/100 cm?, #3°] 0.9~4.2 log CFU/100
o] FEo® HEHUCH, HF o= IEY ThsA
E2 A7 gu7]oA HaA #e FRE AE
glstdnh. AdAte] A M = Lk A F
2ol Hlg] vAE QAL AR ¥ o=
OlEY AL, AF PR L] oM = S aureus’t 0.2~0.7
log CFU/hand 722 HAEEAT. FE5HshtS IRkA
o+, Wwtt, FFo|v g FEoz AEHAL u
2 QAF AEe] PR 29S WX E] AsiME
A 7HE e AR A AT L5 A7k 24, Al
ZAdel A4 #eyt das oz AzbE
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