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Abstract

The effect of gamma-irradiation on the microbiological and general quality changes of the Chungkukjang was
studied. Chungkukjang was prepared, irradiated at 0, 5, 10 and 20 kGy, and then stored at 25°C for six
weeks. The results showed that the vegetative Bacillus cell was decreased by 5 log cycles with dose of 10
kGy with 1.78 kGy of D,, value. Also, Bacillus was nearly eliminated by 20 kGy and that survived 10 kGy
gamma irradiation was decreased significantly with the duration of storage period. The formation of NH,-
nitrogen and NH,-nitrogen, acidification and browning were repressed by gamma irradiation. Therefore, it
was considered that the Chungkukjang treated with gamma irradiation maintained better quality than that of

the control with storage.
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Fig. 1. Growth of the Bacillus cells in Chungkukjang
processing during fermentation at 38°C for 45 hr
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Fig. 2. Effect of gamma irradiation on viability of a
Bacillus cells in Chungkukjang
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Fig. 3. Changes of the Bacillus cells in gamma irradiated-
Chungkukjang during storage at 25°C for 6 weeks.

O : non irradiation, A : 2% ethanol treated, [ : 0.1% sorbic
acid treated, @ : 5 kGy, & : 10 kGy, M : 20 kGy

L PN ERTE IAIM FolAlE Ao UdBA
Ued @ B Q7 ol A YR F Bacillus
2] Gl i-Eo] F7] 4o YAAA M (Fig. 1) %
HEe Az EAsP7) W] Exlo] wldld Ziu}
Aol gt AgHAe] A Aoz HMEHNAR AW,
o] 23} HhAlAe] w|gEe] HE A AR
o) 9% AL oJsle] Yehizs ulgdEo
AAEa Qle FHe] vlAEe didt B =
A AAseY F8% 98E 3 SRR
G25E A8 3R A o] ERAYSF Wl
Aol gsle] AZFM A EE Sede] AA
o]l AXA =i Aoz u|PEL] Mo 2 ¥
A& UeilE ez duA UESM, ARl 4
o] A7IHR ¢AY ArtEdEE 3% WY W &
=2 FrEEE 10~20%8 dol AVEE 9 AR
o widle) PEFAHEI AR o w2 G2

8= 2], AR, Bacillus, AT 5 ¥
g )BTl oEted AU AY] RE=R ARFH
B2 Bacillusll &3 @7|7e] AR AxFHE AT
o)l wlsled &, olnjicAl, f7]4b Fol HekEAl A
AEe 1 gk "4 o o3 M E4d
AZA Bacillus®] D,Gke] Robdl R M2 A4y
A QR o) ® TR Afel Hlsle] R ¥
T MAR e HetA xAje] AH s Il
AL EAFT AR ARBAL de A==
HAFE 5 .

ZAebd e FAE A=A BE F Bacillus®] A%
wWals Al we} f2)Fel xelE Jehlisis
(Fig. 3). A3 BEZZ 9| Bacillus®] AHE



Zed ZAL 3] HEA

899

Table 1. Changes of amino nitrogen (NH,-N) and ammonia nitrogen (NH,-N) in gamma irradiated-Chungkukjang during

storage at 25°C
Sample Storage period (week)
0 i 2 3 4 5 6
NH,-N (mg%)
0 392 485 601 721 886 942 965
Radiation dose 5 383 407 544 626 702 713 766
kGy) 10 377 406 415 457 453 495 532
20 385 390 394 421 459 454 475
Ethanol 2% 364 386 417 443 468 501 506
Sorbic acid 0.1% 379 395 428 476 495 514 527
NH;-N (%)
0 0.241 0.315 0.362 0.372 0.407 0.443 0.450
Radiation dose 5 0.233 0.285 0.304 0.314 0.367 0.368 0.372
(kGy) 10 0.216 0.232 0.254 0.288 0.305 0312 0.324
20 0.228 0.229 0.244 0.242 0.263 0.283 0.285
Ethanol 2% 0.247 0.242 0.271 0.264 0.287 0.303 0.309
Sorbic acid 0.1% 0.226 0.235 0.256 0.271 0312 0319 0.325

Table 2. Changes of pH, protease activity and browing pigments in gamma irradiated-Chungkukjang during storage at

25°C
Storage period (week)
Sample
0 1 2 3 4 5 6
Protease (IU/g)
0.96 0.99 1.14 1.17 1.19 122 1.21
Radiation dose 5 0.94 0.95 093 0.90 0.88 0.86 0.86
(kGy) 10 0.98 095 0.94 0.93 0.85 0.85 0.81
20 0.96 097 0.93 0.92 092 0.84 0.82
Ethanol 2% 0.78 0.79 0.78 0.74 0.71 0.72 0.67
Sorbic acid 0.1% 0.96 0.96 092 0.93 091 0.88 0.86
pH
0 7.80 7.81 7.71 7.53 7.24 6.92 6.89
Radiation dose 5 7.80 7.76 7.78 7.64 745 7.13 7.02
kGy) 10 7.77 7.81 7.80 752 7.50 724 7.01
20 7.78 7.78 7.79 755 747 7.31 7.04
Ethanol 2% 7.79 7.82 7.76 7.50 744 7.15 7.02
Sorbic acid 0.1% 7.56 7.50 7.31 7.25 7.24 7.02 6.95
Browning (O.D. at 450 nm)
0 0.88 1.06 1.28 1.36 140 147 1.55
Radiation dose 5 0.87 0.89 0.97 1.10 122 1.33 1.38
(kGy) 10 0.90 0.94 1.01 1.03 1.18 1.29 1.33
20 0.90 0.95 0.94 1.05 1.14 1.26 1.27
Ethanol 2% 0.87 0.92 1.06 1.09 1.22 1.30 1.37
Sorbic acid 0.1% 0.91 0.93 0.98 1.11 1.15 1.20 1.20
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