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Preservation of Washed Fresh Ginsengs by Gamma Irradiation
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Division of Food Irradiation, Korea Advanced Energy Research Institute, Seoul, Korea

Abstract

The washed fresh ginsengs packed with air, vaccum and nitrogen gas were irradiated
at the levels of 1,2 and 3kGy gamma radiation and then stored at 4~5°C for 90days
to investigate the effects of gamma radiation on microbial inactivation, eelworm disi-
nfestation and physicochemical changes. After a 90 day storage, 2~3kGy irradiated gr-
oups showed 20% of weight loss and 10% of rot while non-irradiated group 100% and
209 or more, respectively. Also the irradiated groups showed somewhat lower values
of specific 'gravity, color density and hardness immediately after irradiation, thereafter
higher value of them with storage time than those of non-irradiated group. The irradia-
tion increased the yields of ginseng extract and crude saponins but no effects on the
proximate composition and TLC and HPLC patterns of saponin. The food-borne micro-
organisms decreased in viable cell counts by 2~3 log cycles with 2~-3kGy radiation
and the eelworms were completely disinfested with 1 kGy radiation.
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Fig. 1. Rotting rate of irradiated fresh ginsengs during storage at 4~5°C under air, vacuum and
nitrogen gas



— 290 — BRE(BEGE $£29% (1986)
30 ¢ Air T Vac. . N,

. Fresh weight loss (%)

Storage (days)

60

Fig. 2. Changes in fresh weight loss of irradiated fresh ginsengs during storage at 4~5°C under

air, vacuum and nitrogen gas

ik,

I
1 olsteiy =4

D s Bl BA 2 23yl =8 X
9] ¥sigL Fig. 194 Ao EBRHEE =449
Well F4354A Az27Hw Tzt Ao A
7 60l oF 40% HHHgm A 90 AelE
100% = gleh. =3t ERES 1 kGy BAES
FERGE) A AT AIdE dEbigiev 2,3
kGyHE A= A 604 10%, A3 9040
20% PIste] g FlEE wgivh o& Table 5
ol 4] KEES] wpabAl Rl o3 vl E] BEK
R FRS 4XT Y AddlAe A

=
=

e

&2 w8 AF W FAxF AT o4
Bl go] el =3 KES 6EHROE Kkt
A gz s Bt Felgs £ 499
AAnct o Y 5 g Ao 4R

2) BESME . WA B A whE ke
8 EER#MbE Fig. 29} 2t} Adid oz 37
7be] Azle) wel Fkgbago] SvtE o, F
BytE e 1kGyBSHEE 274 909 20% A =9
kg el Wi 2, 3kGyBHEd A s 22 4
71l 10% RSkl v g gekdd 39w,
A BE Aol kit Felgd f4
3 A3FE vehigish

3) ulEwi3}l: Table 13} zo] Wl BHEE:
SERSHES =8 KE wFe] tts ETHYo

Table 1. Changes in specific gravity of irradiated fresh ginsengs during storage at 4~5°C under

air, vacuum and nitrogen gas (unit : %)
Radiation dose (kGy)
Storage §
period 0 1 2 3
(days) :
Air Vac. N, Air Vac. N Air Vac. N, Air Vac. N,

0 1.39 1.39 1.39 "1.30 1.30 1.30 1.31 1.31 1.31 1.29 1.29 1.29
30 1.12 1.17 1.17 1.13 1.15 1.14 1.12 1.13 1.11 1.07 1.09 1.08
60 1.03 1.05 1.03 1.07 1.09 1.09 1.07 1.08 1.07 1.04 1.07 1.05
90 — - — 1.03 1.04 1.03 1.03 1.05 1.04 1.03 1.05 1.03
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Table 2. Changes in color density of irradiated fresh ginsengs during storage at 4~5°C under air,
vacoum and nitrogen gas (unit : 0.D at 425nm)

Radiation dose (kGy)

Storage —_
period 0 1 2 3

(days)

Air Vac. N, Air Vac. N, Air Vac. N, Air Vac. N,

0 0.073 0.072 0.072 0.096 0.095 0.095 0.096 0.095 0.094 0-098 0,096 0.097
30 0.087 0.081 0.083 - 0.099 0.101 0.101 0.098 0.102 0.101 0.103 0.102 0.102
60 0.109 0.100 0.101 0.110 0.103 0.104 0.111 0.105 0.106 0.114 0.108 0.109
90 - — — 0.121 0.114 0.116 0.123 0.113 0.115 0.127 0.115 0. 117

Table 3. Changes in hardness of irradiated fresh ginsengs during storage at 4~5°C under air,

vacuum and nitrogen gas (unit : kg)
Radiation dose (kGy)
Storage
period 0 1 2 3
(days)
Air Vac. N, Air  Vac. N, Air Vac. N Air Vac. N,
External tissue
0 0.70 0.76 0.74 0.68 0.76 0.68 0.62 0.75 0.67 0.60 0.73 0.66
30 0.68 0.75 0.72 0.62 0.69 0.65 0.60 0.69 0.64 0.58 0.67 0.62
60 0.49 0.53 0.52 0.59 0.62 0.60 0.58 0.61 0.61 0.54 0.59 0.57
90 — — — 0.53 0.58 0.56 0.51 0.57 0.55 0.49 0.54 0.52
Tnternal tissue
0 0.61 0.66 0.64 0.55 0.60 0.57 0.53 0.59 0.56 0.44 0.51 0.47
45 0.45 0.48 0.47 0.44 0.48 0.46 0.42 0.45 0.44 0.39 0.42 0.41
90 — — — 0.40 0.44 0.42 0.40 0.43 0.41 0.35 0.39 0.37
Table 4. Proximate composition of irradiated fresh ginsengs (unit : %)
Radiation . Crude Crude  Total  Reducing Crude  Ext.  Saponin yield/
.((ilg(s}iz) Moisture protein  lipid sugar sugar ash yield ext. yield
0 71.51 4.17 0.28 20.47 0.21 1.07 3.78 4.44
1 71.84 4.38 0.27 19.81 0.30 1.08 4.12 5.48
2 72.93 4.38 0.26 18.89 0.50 0.99 4.18 5.65
3 - 72.88 4.68 0.29 18.59 0.39 1.08 4.53 5.70
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Table 5. Effects of gamma irradiation on the growth of microorganism in fresh ginsengs during

storage at 4~5°C*

(unit : cells/g sample)

Raéiiation Total bacteria Mold & Yeast Coliforms
ose
(kGy) 0 days 90 days 0 days 90 days 0 days 90 days
0 4.6X10° 9.5Xx107 1.2x10* 9.0Xx10° 9.0x10° 8.9x10°
1 2.4x10* 8.5x10° 2.3%10° 4.2x10* 6.6x10° 1.1x10*
2 7.7X10? 1.9Xx10* 1.0X10* 6.3x10? 1.1x10 2.1x10?
3 1.0x10? 1.4X10° 1.0x10* 1.0x10? — -
* The air-packed samples were investigated.
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