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Abstract

To improve the storage method of Kimchi, optimum ripening Kimchi for an irradiation
treatment(the time of around 0.3% in total acidity of Kimchi) was irradiated by doses of 1, 2,3
kGy with Co-60 y-radiation and stored at 10°C. Total aerobic bacteria increased in the beginning
of storage and then decrease slowly as the number of total lactic acid bacteria increased. Total
lactic acid bacteria initially loaded by 10® cells/m/ in Kimchi shortly after irradiation reduced to
104-10® cells/m! with 1-3 kGy doses and decreased gradually through the whole storage period.
The initial load of yeast, 10° cells/m/, increased steadily during Kimchi storage and led to more
than 10* cells/m/! after 30 days of stcrage. While it maintained tha the load in 2-3 kGy irradiated
groups after 30 days of storage was less than that at the beginning of storage. pH, acidity and
volatile acid in the nonirradiated group were 4.0, 0.7% and 0.06%, respectively at the 15th day
after storage, but at the 30th day after storage, 2-3 kGy irradiated groups showed different values,
4.1, 0.58-0.63%, and 0.04-0.05%, respectively. The texture(firmness) of Kimchi reduced along
with storage time, and 2 kGy irradiated group proved most favourable in its texture during
storage. In the sensory evaluation of Kimchi, nonirradiated group was inedible after 15 days of
storage, whereas 2-3 kGy irradiated groups could proling the storage-life of Kimchi over 2 times
compared with the nonirradiated Kimchi, showing the good sensory quality even after 30 days of
storage.

Key words: Shelf life of Kimchi, Co~-60 y-radiation, total lactic acid bacteria, acidity, sensory
evaluation
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Table 1. Combination of raw moterials for the Kimchi
preparation

Raw material Weight%
Korean cabbage 86.0
Radish roots 5.0
Green onion * 3.0
Salt 2.0
Red pepper powder 2.5
Garlic 1.0
Ginger 0.5
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ANGE ¥ S48 AP4S, pH, TET U B
A4 52 Aol TA s SHTE ARSI =) 2 4
Yol A= FAH ZAA] 48] doj s wae) AYe
el dte okt )4 AElel A AR 0,3%Y = 2
2 A A% 2 Ho1 2 dysich 84 Ut 45
1 Ao = 204 nylon 6/60x polyethylene 3 32
A7t F2 FEHDL Qo BuiE 5ol WF 9
BT ZRo] HEa o)A WHEAN & 3R
o] ot AEe A FpAE Azl deky B A
Yolld= 4219 2 958 PVC 8718 AH&3hd
AAE 1/4 214 Y3 FYo| 427x g2te} 2019
A& AT e WoR Faje AT st
A vlax g 58

AR ALY o8t AR

EF 10,000 Ci 2 Co-60 7o ZAA 4L o]
S5te] Aolq A7H% 400 kGy o) MFEE 1, 2 3
kGy & #7% 2A4NR 20}, 24} A o) 23} sl
10Col sk Agol A-garich,

0|4E WSAY
2E o) dE A2 WY PA 10ml & #shod 33

Weo 2 Sysign,

3714 MAF. Pederson 5™ we| utet
TGY agar(Difco Lab,)ol A 20mi/I ¢ 7%
HEgez 30+1CoAAN 1-297F N Fs T A5t

A #MAHF:  Lactobacillus Selection(LBS) agar
(BBL Lab, )& ©}-8% pour plate method 2 30+1°C
ol 2-3U7t e oFat T AEslgl o,

Y 9 F3e]: Yeast extract-malt extract
(YM) agarel IN-HCI-E& #§3>] Aol 0, 7% (v/v)
H7bstel pHE 3, 7-3.88 ZHE § Payoe 25+
1CoAlM 7-1094 7h wh ot ¥ ASag o),

HAAgd L. Desoxycholate agar(Difco Lab.)&
#1824 pour plate method & 37CollA 1-24 7t wjjok
T F Aol A A ohe,

Ol581x SAAIH
7 e) 4gN % A7) 7ol T o) Bary S
el 2E AP 33 giow se=sic

pH &4 : pHe A 43%FE HAsted pH
meter(Corning pH meter, Model 5)& o] g3ta 4
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blender £ clistn YT FH+E 78] o3
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ct,

A 714 ZA] 1008 A okt 3 QA
o FRTE M 757 SRHeE FREa 25
200m/! -& ‘ol phenolphtalein A4 o}-& 48, 0, 1N
-NaOH & A3 3l9 acetic acid S &Fo2 A&stgl
th,

#4979 Y ascorbic acid ¥ 822 Somogyi
HYNg o}& glucose FH2Z AP o, asc-
orbic acid & 2, 4-dinitrophenylhydrazine uhy®
o2 A F A8 100g 3 total ascorbic acid & %
+ mg%E vetdch

Ax ) zA2A 1 759 YERE¥E Sem FHE
dA s deska Rheometer(1&T Co., Japan)&
o|-&5}le, Rheometer probe #5 clearance 0, 5mm,
chart speed 120mm/min, table speed 33mm/min,
measuring load 4kg 9] #7122 penetrating A8 -&
T3 sl ot
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Fig. 2. Effects of gamma irradiation on the total

lactobacilli during Kimchi fermentation. Packaging 1:

PE-laminated Nylon 6 pouch, Packaging II: PVCiplasticized cylindrical container).
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Fig. 3. Effects of gamma irradiation on the coliforms, yeast and mold during Kimchi fermentation. Packaging
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I1: PVCiplasticized cylindrical container!.
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Fig. 4. Chonges in pH during Kimchi fermentation by gamma irradiation. Packaging I : PE-lominated Nylon
6 pouch, Packaging II: PVCiplosticized cylindrical container],
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Fig. 5. Changes in total acid content during Kimchi fermentation by gamma irradiation. Packaging I:PE
~-lominated Nylon é pouch, Packaging Il PVClplasticized cylindricol containerl.
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Fig. 6. Changes in volatile acid content during Kimchi fermentation by gomma irradiation. Packaging I: PE
~laminated Nylon 6 pouch, Packaging II: PVCiplasticized cylindrical container.
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Fig. 7. Changes in reducing sugar contne during Kimchi  fermentation by gamma irradiation. Packeging 1: PE
-lagminated Nylon é pouch, Packaoging I1: PYClplasticized cylindrical container).

7} ATz A2 F7ke) Aol WAt Fasted AFF 22
el 2AY 12 113-9.6%, =34 I+ 11310
59% #H9z 2 aojrt Pgurh W¥HA2E ascorbic
acid & MM ZApel WY o2 deA gom e,
LAYy Ane 2 Seang) el o FAF
ARGl N vhebyt A akeh fabakgl o

Az W P ARl QoA A T

45} AR EA nAE AP & 29 Zoh PAH =
A4 AE 4 Zobel gak P2 dRE (firm-
ness)- ThE s erh AR J1zke) AFHL wlZa
o) 2A0] o 4A AHRAYTE ¢ F ATk ARF
1007 ¥ 1 BE 2 kGy ZAE sl 24T f4
3} #x % Mozt A% 20974 FH & 2 kGy ZAT
A A opEe 24 SAE ol B ARE T



A9 AR AFL A4 Gamma A 24} 117

Packaging |
Irradiation time

5)

Ascorbic acid (mg %)
o

Packaging i
irradiation time

AW\

A A ' A

o 35 10 15 23

3 0 35 10 B 22 30

Fermentation time (days) at 10°C
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Table 2. Effect of irradiation on the changes of Kimchi
firmness during fermentation®

trradiation Fermentation period (days) at 10°C

dose (kGy) 0 10 20 30
0 1.59 1.42 1.15 0.97
1 1.59 1.43 1.21 1.09
2 1.54 1.42 1.24 1.14
3 1.51 1.40 1.19 1.03

al The firmness was measured periodically at room
temperature ond expressed as kg unit
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Fig. 9. The result of sensory evaluation for the overall acceptability durmg Kimchi fermentation by gamma

irradation. Packaging 1 : PE-lominated Nylon é pouch, Packaging 1II: PVC(pIoshozed cylindrical container).
Sensory scores are rated using a scale of 1 to 5; where 5. excellent, 4: good, 3: fair, 2: poor, 1: unacceptable.
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