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Abstract

Mpyungran Jeotkal, Korean fermented seafood, and its ingredients (hot red pepper powder, ginger, gadlic, and seasoning
mix) were imadiated with 0, 0.5, 1.0, 2.0, and 5.0 kGy of gamma rays and stored at 4C for 4 weeks to determine
changes in microbiological and sensory characteristics. Water activities of Myungran Jeotkal, hot red pepper powder,
ginger, garlic, and seasoning mix were 0.89 0.56, 0.98, 0.99, and 0.07, respectively. Myungran Jeotkal was observed
to be initially contaminated. Total aerobic bacteria, yeast and mold, and coliform levels were 6.7, 4.3, and 3.6
log CFU/g, respectively. Iimadiation at 2 kGy afforded approximately a 4 log reduction in total aerobic bacteria,
and a 3 log drop in both yeast and mold levels and coliform bacteria (P<0.05). No viable microbial cells were
detected in Myungran Jeotkal after 5 kGy of imradiation (at a detection limit of 101 CFU/g). The total aerobic
bacterial level in red pepper powder was 6.3 log CFU/g and this component, of the tested ingredients, contributed
most to the microbial contamination of Myungran Jeotkal. The initial count of total aerobic bacteria, 6.3 log CFU/g,
was significanly reduced to 4.5 log CFU/g after imadiation (P<0.05). Sensory evaluation showed that gamma inadiation
of up to 5.0 kGy did not adversely affect overall acceptability of Myungran Jeotkal or its ingredients during cold
storage. Therefore, gamma inmadiationwas effective to extend the shelf-life of Myungran Jeotkal.
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Table 1. Water activity(Aw) of Korean fermented seafood
product (Myungran Jeotkal) and its ingredients for manufacturing

Product/Ingredients Water activity(Aw)
Hot pepper powder 0.56+0.005
Ginger 0.98+0.007
Garlic 0.99:+0.005
Seasoning mix 0.07+0.000
Myungran Jeotkal 0.88+0.009

&3)2] A|15¢ A45 (2008)

Table 2. Effect of gamma irradiation on microorganisms of
Myungran Jeotkal during storage at 4°C

Micro- Storage Irradiation dose (kGy)

organisms (Week) 0 05 10 2.0 50

0 67005 3.1:042" 33:004" 23+005° 14+100°

Total 1 66:030" 5.1:051" 46:049° 28:027 28+006°
aerobic . R b e .
bacteria 2 76111 7.0:123 52:069° 442069 35020
4 782019 612021 57:036° 48:021° 37:0.10°
0 43:020" 39+003° 23:002° 13:002° ND"
Yeasts & | 66006 47227 18:042° 09:075°  NDf
Molds o 37:007" 35:0.18° 30:004 L1:004 ND°
4 37:005 332020° 30:003 10:005° ND®
0 36006 27026 242013 11:010° ND®
Coliform 1 37009 32017 31:068° 11:004  ND'
bacteria 9 444055 34:0.10° 23c008° 1.1:005°  ND’
4 45:015° 31:010° 21:004 10:007"  ND’

'Detection limit at <10'.
"Different letters within the same row differ significantly (P<0.05).

ell 2A13HE 7] P& Aok 2l 2F9] 914
4, AR 8 ED As AAo] 9% A4 Fro] Qo]
w9~ _9_?5]—]}”(16) B AFA vl ZAE Ea) gakA

Zol 27) vAE FE FAHOE FaAA, BHAE
;qzm 2 obHA ZXo &A% BhHolgt Al =) s

9, Jo 5(17)9] ATIME P HZAT A B
57143 Ao Bx7l 2719 10° CFUjg 53 lMJJr,
5 kGy 71 ZAL A% 10° CFU/gE YERYI] 2 log cycle
HEo) g &7 vehhe] & A9 fAR 2nE
Bk

Table 3. Effect of gamma irradiation on microorganisms of red
hot pepper powder during storage at 4C

Micro ~ Storage Irradiation dose (kGy)
organisms (Week) ¢ 05 1.0 20 50

0 63£008" 32:045" 342017 32:021" 1.8:040°
Total | 60:004" 55:1.09° 34005 ND*)  NDf
aerobic . ) . | |
bacteria 2 60£0.00" 55:020° 33:007  ND ND
4 61012° 59+0.11° 46t029° 41£101°  ND*
0 53t035" 44036 28:002° 10:000° ND°
Yeasts & 1 43t039" L7+015° 17006 16:0.05°  ND’
Molds 9 42:017° 48:005" 3.10.14° 24:0.10° ND°
4 412010 46:007 3.1:0.11° 21:012°  ND°
0 35:019" 27:0.10° 26:0.11" 15016 ND'
Coliform 1 401059" 35:037° 32:053 18:007 10007

bacteria 9 57+127" 32+043° 381620 32:2.19° 12:004°

4 53:031° 471036" 43007 3.1:026 ND'

"Detection limit at <10,
““Different letters within the same row differ significantly (P<0.03).




Table 4. Effect of gamma irradiation on microorganisms of garlic

during storage at 4C

i iEdy

)

Micro  Storage Irradiation dose (kGy)
organisms (Week) 05 1.0 20 50
0 176004 15:050° 14#0.10° ND* ND®
Total 1 40:030° 30:080° 14:010° ND' ND*
aerobic . ) . . ‘
bacteria 2 43t026' 35+010° 27+010° 27:0.15 16+0.52
4 424014 34%0.10° 26%0.1F° 26017 154035
0  16:080" 13025 ND ND ND
Yeasts & 1 25t0.14° 23t019° 10:035" 10:007° 13005
Molds 9 344016" 34033 33+024" 15:0.11° 1.5:0.40°
4 33003 33:0.10° 30:003° 14%010° 12+0.13°
0 143044 14:010° 12:004° ND ND®
Colform ! 12:0.12° L1:004 11:002'  ND’ ND’
bacteria 9 [5:008"  NDP ND? NDP ND®
4 15:016 ND° ND® ND® ND®

UDetection limit at <10,
“Different letters within the same row differ significantly (P<0.05).
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Table 5. Effect of gamma irradiation on microorganisms of ginger
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Yeass & | 43%071° 35:030° 23:021° 22:0.16" 15%0.10°
Molds 5 58+128" 40+065" 22:0.18 11007 ND*
4 60:106° 43:015° 22:0.14° 11:004° ND°
0 54207 25:036" 18:009°  ND' ND'
Coliform | 68%003' 27:0.04 17:037  ND' ND*
bacteria 9 72+059" 28:004° 20:006°  ND° ND*
4 69:003" 27:002° 20£00%*  ND* ND
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Table 6. Sensory scores of gamma irradiated Myungran Jeotkal
during storage at 4C'

Storage sensoty Trradiation dose(kGy)

period

(week) ~ parameter 0 05 10 20 50
Color 5410732 541073 544073 544073 52%0.67
Odor 56053 53071 53071 53071 57071

0 Taste 54073 5.6t0.53 562053 57071 561053

Off-flavor 5.6£1.13 57100 57100 561101 5.8+0.97
Texture 574071 561073 561073 561073 5.610.73
Acceptability  5.6+0.88 5.7:0.71 5.7:0.87 561073 5.8+0.83

Color 531046 531046 531046 521064 5.1:0.64
Odor 49£125 48£128 54£092 531104 5.1+125
Taste 49£1.13 481071 43104 444092 431104

Off-flavor 50£200 501200 54£207 54£207 54207
Texture 49+1.13 441106 54£207 4.0:141 4.0£141
Acceptability 4.8+1.04 4.8:0.71 391146 431l16 4.1f 125

Color 554121 42+140 55144 46150 49+1.14
Odor 531149 504148 5.1£122 514122 47127
Taste 49130 49114 49£145 42%133 47£1.27
: Off-flavor 49166 4.6£1.75 4.61.86 4.6£1.86 4.5£1.81
Texture 54£129 47£156 49£158 471149 47:1.68
Acceptability 54150 47135 5.1£151 494130 4.9+151
Color 541126 54%126 55118 54£126 524092
Odor 54117 554097 54£1.07 544107 55¢1.18
A Taste 56117 55143 51152 50£141 5.0£1.76
Off-flavor 491202 49202 49191 5.0£2.05 52+1.93
Texture 55118 54£143 54£143 53£170 53£1.70

Acceptability  5.6£1.17 5.5t143 52£155 524155 5.1:1.66

"Detection limit at <10".
““Different letters within the same row differ significantly (P<0.03).

'Sensory analysis was performed using 9 point hedonic scale (strongly unacceptable,
1; strongly acceptable, 9) with 11 sensory panelists. For off-flavor score was used
3 1, no off-flavor, 9, very strong off-flavor.

Mean + standard deviation.
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