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Abstract

The sterilizing effect of electron beam was compared with that of gamma irradiation for commercial ginseng
powders. White and red ginseng powders were contaminated by about 10° CFU/g of total bacteria and by 10°
CFU/g of coliforms only in white ginseng powder. Data of microbial population for the sterilizing effect of
electron beam irradiation showed that no microorganisms were detected in the samples irradiated up to 7.5
kGy for total aerobic bacteria and 2.5 kGy for molds and coliforms. Such doses were effective for controlling
the microbial growth in the samples during 4 months of storage at room temperature. Decimal reduction
doses (D,, value) on the initial bacterial populations were 2.85~3.75 kGy in electron beam and 2.33~2.44
kGy in gamma irradiation, which were influenced by the initial microbial loads and the energy applied.
Compared with gamma irradiation, electron beam showed a similar result in its sterilizing effect on ginseng
powders, suggesting its potential utilization in due time.
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Table 1. Comparative effects of electron-beam (EB) and gamma-ray (GR) irradiation on microbial populations of

white ginseng powder during storage”

Irradiation dose (kGy)

Microorganism Energy Storage period
type (month) 0 2.5 5 75 10 15
EB 0 1.6x10° 23x10* 4.6x10° 1.7% 10° 0 0
Total bacteri 4 1.4%10° 2.2x10% 4.2x10° 1.4x 149 0 0
otal bacteria GR 0 16X 10° 47%10° 1.5x 10* 90x10* 0 0
4 1.4x10° 44x10* 1.4x10* 8.9x 107 0 0
EB ] 3.0x10 0 0 0 0 0
4 3.1x10' 0 0 0 0 0
Yeasts & Molds GR 0 3.0x10° 0 0 0 0 o
4 3.1x10' 0 0 0 0 0
EB 0 9.5x10° 1.5x 10" 0 0 0 0
Coliforms 4 9.2x 10° 1.6x10' 0 0 0 0
GR 0 95x% 10 6.0x 10° 0 0 0 0
4 9.2x 10° 5.8 10° 0 0 0 0

YStored at room temperature in PVC pail.
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Table 2. Comparative effects of electron beam (EB) and gamma ray (GR) irradiation on microbial populations of
red ginseng powder during storage”

. . Energy Storage Period Irradiation dose (kGy)
Microorganism

type {month) 0 2.5 5.0 7.5 10 15
EB 0 4.4%x10° 2.1x10* 1.4x10° 6.0x10° 0 0
Total bacteri 4 42x10° 23x10* 1.5x% 10 5.8x10° 0 0
otal bactena GR 0 4.4%10° 3.7%10* 5.8%10° 2.5% 107 0 0
4 42x10° 38x10 5.6x10° 2.5x 10° 0 0
EB 0 0 0 0 0 0 0
4 0 0 0 0 0 0
Yeasts & Molds GR 0 0 0 0 0 0 0
4 0 0 0 0 0 0
EB 0 0 0 0 0 0 0
. 4 0 0 0 0 0 0
Coliforms GR 0 0 0 0 0 0 o0
4 0 0 0 0 0 0

Stored at room temperature in PVC pail.

FAERe Aol & 509 23 g $F0)
et S AR di¥ Pl E V15 ‘!H’% gL
FAER 2T FAT 5x10° o)stg, AT 54
22 FA=H A by £ ArEx A
A7 8798 & 5 ek

o|ME AR ED

AL ZAbl 2% w4k B FAF Fde] FAlE AL
FEIE v)zs ¥ AT Table 1 9 294 2o}, &7)
297} 10° CFU/g $F0lH™ FAHF-E 5-7.5 kGy

€ AgelA vehd AAd Al 27 B4 F
AL Bde] AN AR A8k & #ol7} glo]
g AFEII} e, o B Adebd et
ARRE oA F83] A4S rHeHel e AeE
AR 2eg Sfjelx Avide] diste] 3
7HEl 7 kGy ©]81*?9] Fabdekell Mz HApd 2AL
714 A8 FUE AFAFE vehlio] AT
9 P AEA FAAE vk drles A7
et 22y A2kl 2Abe Avba Eabehe e ol
=) 2] o] A 7]1A (on/off) o2 7}5-8he] -4 H2

o] Mapd ZAlel| &3] 2~3 log cycles A .2} AHFE s}, Flejo] eksle] T A4E A gel AFAEle B
FE 7HASEen, o]} L MgE I AvkAd AL 7hsstch. webx AAd A CM e BEE =
Toll vl ok o2 $EoR i) o9} 22 Atdu) 9] o]-go] g-7-5lr}.

A A 8 A8 (dose rate)?] Aol
2 U B9 FE ARG, 2 iat 2 ¥
AR & Zhelle & Alo]7) gle Ao vt} 27
257} v S Iopwl WAk R AR/FHel= 25
kGy2] ZAlol| YA T AETA o]3LE et on,
S FATET O & AR S Bel
AA ARl #AIY0] 5 kGy ZAMFAA 25 7
ST ol3tR ehgdrh. o] AR AL AT
AlF7EA] Zulidel ojjt ol GFA e} A ]
53 A Folsdr). 3 AR F v E A&
AHE dobr ] $15te] PVC ol W83l Al-2-ollA
NG AR 23S o 3714 AAFE 7.5 kGy,
Fxjo] 9 hAFTE 2.5 kGy TALFol|A] vl Eo]
ZHE5]A] edgkeh. o] AR FEFHB] 10% |3}
olog 7 & wlgel Filo] Ao B3NS
o A7l

HRALAL 2454

Qi) YA AR e o 5
o] A ukAAlol il Ao & m A& sl
of WRALA 7HeAlS 3eld "art gl gepdd B
A Boll M FAT st Hapad g ghepade) 2h4
A& &4 -v)ms] Bkl Table 3o viehd viel 3
o] wiAlR-wta} ZAbE-abol o] AAbA w} ZhwkA] FAfe|
g 2712958 Fhae] gk 3 7AE A&+ 9
geon, 27 249 vIYE9 FEE 90% APEA 7=
o] H28F ZAMIEKD, valueys Al4ksle HgHE o,
= A gollA] AL 2.85~3.75 kGy, ZubAd& 2.33~
244 kGy HHZ A89 vAE Feof oixle] F
Froll whe) oA of2Z A eyl dubyg o oA E
o] Al kA Alge o=l v gEe] £5e)
T, AR EusiER Ad, A 9 AR,



shEEe] AR A

1365

Table 3. Radiosensitivity of total bacteria contaminated in white and red ginseng powders

Regression equation for log

Sample Radiation type survival curves Dy, value” (kGy)
Electron beam y=-0.09358-0.26369x 3.75
White ginseng
Gamma ray y=0.33453-0.40985x 2.44
Electron beam y=-0.10469-0.35106x 2.85
Red ginseng -
Gamma ray =0.03112-0.42614x 2.33

YDecimal reduction dose for the electron-beam and gamma-ray irradiatied ginseng powder.
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