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ABSTRACT—To improve the storage method for Kimchi, optimal ripening Kimchi was irradiated
with doses of 1,3,5 kGy Co-60 gamma radiation, followed by the microbiological, physicochemical

and sensory evaluations during storage at 5°C.

1. Total aerobic count increased in.the beginning of storage and then decreased slowly as the num-

ber of total lactobacilli (anaerobe) increased. The above total aerobic and lactobacilli were re-
duced by 1 to 3 log cycles with irradiation and at the 90th day after storage the number of total
lactobacilli remained 1.30 X 108 per m/ in 3 kGy irradiated group. Irradiation treatment at 3 kGy
sterilized coliforms and molds contaminating the sample as the level of 2.0 X 104 per mi and
5.4 X 102 per ml, respectively and no apparent growth was observed in both control and 1 kGy
irradiated groups after 20 days of storage. The population of yeast, 3.5 X 103 per m/ initially, in-
creased steadily during Kimchi storage and at 90 days of storage the number was shown to be
5.6 X 10 per ml and 6.5 X 102 per m/ in control and 3 kGy irradiated groups, respectively.

. In the physicochemical changes during Kimchi storage, pH, acidity and volatile acid of non-irra-

diated control at the 45th day after storage were 4.0, 0.7% and 0.066%, while those of 3 kGy irra-
diated group were 4.2, 0.59 and 0.06% at the 90th day of storage, respectively. The reducing
sugar content of all stored samples changed inversely total acidity content, indicating irradia-
tion delayed the changes of them. The amount of ascorbic acid decreased gradually with the
storage time and irradiation dose increase. Textural parameters of 3 kGy irradiated group were
superior to those of other groups at the latter stage of storage.

. Sensory evaluations showed that 3 kGy irradiation was the optimum dose level to extend tile

shelf-life of Kimchi more than two months as compared to control.

Keywords(J Kimchi fermentation, Microbiological, Sensory evaluation, Ionizing radiation.
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Table 1. Combination of raw materials for Kimchi pre-

paration

Raw material % by fresh weight
Korean cabbage 85.0
Radish roots 5.0
Green onion 3.0
Salt 3.0
Red pepper powder 2.5
Garlic 1.0
Ginger 0.5

8.S. Kang, J.M. Kim and M.W. Byun

pouch& AH&3td 1/43714 3-}7] kit
HRIARM ZAtof 2i8t M7xE] ¥ XE-—uA A =
Abe A2 E A9 15k Cif CO-60 Fvkal =244
Al o] &3lo] A2oA (5~T7C) A7k 400Gy
o dekg2 1, 3, 5kGyE A 2AM|Zed, =
AL AlgE ulzARTeE 3 511 AHE WA
ol) AAstu A Adlol AREshalct,

oJME M Alg—2E ndE Ade Y A
o} 10m/E FHdte] oz FPsiodct, AAA
A% 34 AATe WsE Pederson 509
uldloll uwlzl tryptone-glucose-yeast extract
(TYG) agar% °|-23 HIbHoz 30+1CeIA
1297 wiokdt & Agsida, AAATS
lactobacillus selection{LBS) agar(BBL
Lab, )& ©]23 pour plate methodZ 30+1C
oA 1-297F viokd}t 3 A4kt

g3 7 F%to] &2 yeast extract-malt
extract(YM) agars o]$3le] 1N-HCIE vl
7] Aol Wk 0.7% (v/v)E AH7hsled pHE 3,
7-3.8% Z2A% & mupdozg 25+1Col4 7-10
Azt wiodgt ¥ Agsieion, AT desox-
ycholate agar(Difco Lab.)& Al83 pour
plate method® 37CelA 1-297F wiokat & A
Aol Aehg Algsialdt,
ojatEt =M AIE-—7ZA AEAE W AAY]
Zhol] W& o)3kehdl &4 wishel T A|H-L 33
nHEo 2 4gEgnt,

HAAE 248 2% A5 727 100g4 A&
3] #3}e] waring blender® % =tz LA
o] ZH4E Tlel AR F, G dAFRS
phenolphtalein 4|2k A& 0,1N-NaOH=
HAs}o] lactic acide] T %= eI, #
WA f7|ARS 7 H] 100g‘-“ Z alf gl T Ak
o] FFH4E Thele 37| FRHEeE FREE ¥
4 200m/E 2ot phenolphtalem A A opE A
%, 0.1N-NaOH% #HA3}d acetic acid® &
F %2 AEsA

Hiz-lo Z1x|l AA S o] pH meter
(corning, model 5)& °l&3le] FAsioix, &

At Az Somogyi Ww oz AHwstu
glucose ko= Al ew], Ascorbic acid
o] A g2 2 4-dinitrophyenylhydrazin(2, 4

The Korean Journal of Food Hygiene, Vol. 3, No. 4



Preservation of Kimchi by lonizing Radiation 227

-DNP) =fell'® ujebr] Aapsla, A& 100g7%
total ascorbic acid®| & mg%E el
ZAxzA e W3l =5 FAHs] Asted 7
o UEAZHE S5cm FHE dASHA Axbsha
Rheometer(I & T Co,, Japen)& A3l
penetrating 183 833},
BsHA-Z A BeArbe 3 AlEHeE 10
B WA 24S At A mfe] Fo
oF 22 54 7|3 Hx AL AAede, o]
o] 5 HAL 5 o £}, 4, £} 03,
shet 2, vhwch 1, ofF w2 H}r}slgd
2

Z3 3 13

olME MK AlF— (1) 3714 AAlTe w8
AR ZAReL 2R WA A A 5714 Al #
3= Fig. 19 2ok, w2 A3 374 AlE
5 4,5X10*/m/ =AW o] YFE ZJ|ol&
VA F7He 2o whAbd =4 AL 12X
107/mi{Z 72| 3log cycles 715t} 1, 3,5
kGyS] Ak ZA R A 6,5X108/ml, 5,4Xx10%/
m/, 1.1X104/ml& 77} 1-3log cycles A= 4
TR, 54 10474 vlzAbF-9F AR
25 3714 Aty FUHE Bt 54 109 o
FHEE BE Al i) il Ao
ulet 5714 Al Aol AA|so] AA 60U
= 10°%-10*/mi2 Zras|len, o2 o|FHelE o}
Al Frhsle 7gko 2 v zAT-9} 5kGy RARE7H

Irradiation time

]

7]
T

S

0 - Control

L o- o1 kGy

o - 03 kGy

‘ —:5 kG): 1 1 L 1
0 10 20 30 45 60 90
Storage time(days) at 5°C

Total aerobic bacteria
counts (Log No./ml)

{\~]

Fig. 1. Effect of gamma irradiation on the total aerobic
bacteria during Kimchi storage.
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Fig. 2. Effect of gamma irradiation on the total lacto-
bacilli during Kimchi storage.
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Fig. 3. Effect of gamma irradiation on the coliforms,
yeast and molds during Kimchi storage.
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Table 2. Change of firmness during Kimchi storage by
gamma irradiation?

(unit: kg)
Irradiation Storage time (days)
dose (kGy) 0° 30 60
Control 1.605 1.405 1.128
1 1.500 1.426 1.203
3 1.527 1.419 1.215
5 1.483 1.387 1.124

¢ Fermentation at 5C

% Immediately after gamma irradiation
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