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Application of Gamma Irradiation on Manufacturing Changran Jeotgal
(aged and seasoned intestine of Alaska pollack):
Microbiological and Sensory Characteristics
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Abstract

Changran Jeotgal (aged and seasoned intestine of Alaska pollack) was prepared as the same method as
commercial one and irradiated at 0, 2.5, 5.0 and 10 kGy by gamma ray for industrial application. Changran
Jeotgal using 10 kGy-irradiated red pepper powder was also prepared to compare with control (0 kGy).
Commercial red pepper powder was already contaminated at 3.8 X 10° CFU/mL level by total plate count and
10 kGy of irradiation reduced the number about 4 log cycles. Gamma irradiated Changran Jeotgal at 2.5, 5.0,
and 10 kGy showed 3, 6, and 7 log cycles of reduction compared to the non-irradiated control in the total plate
count after 12 weeks of storage at 10°C. Using irradiated (10 kGy) red pepper powder reduced the microbial
contamination significantly by 2 log cycles compared to the control. Sensory evaluation showed that the sample
irradiated at 2.5 kGy was the most acceptable, followed by the sample using irradiated red pepper powder and
non-irradiated control. Thus, 2.5 kGy of irradiation of Changran Jeotgal was effective to improve safety during
distribution and storage without change of sensory quality. Furthermore, using the irradiated red pepper powder
is also recommended for safety enhancement of the products.
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Table 1. Flow diagram for processing seasoned Alaska pollack
intestine (Changran Jeotgal)

Ratio (%) or

Materials or condition . .
processing time

Process

‘ Thawing, Washing ‘ Frozen block

Raw material 100.0

Salting NaCl 12,0

| Dehydration |

Decanting of separated water

Salted material 100.0
1st Seasoning D-sorbitol 3.0
Monosodium glutamate 0.5
‘ Aging | 0+2°C 30 days
( Sugaring I Starch syrup 15.0
l Aging I 0£2°C 24 hrs
Aged material 100.0
D-sorbitol 5.0
Monosodium glutamate 32
2nd Seasoning Sugar 05
Garlic 3.3
Sesame 4.2
Radish 05
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Table 2. Number of total aerobic bacteria of the 1st seasoned
Changran Jeotgal during fermentation period for 30 days
(unit: CFU/mL)

Fermentation period (day)
0 5 10 15 20 25 30
Total aerobic , 40X 10x 20x 91X 3.0X
bacteria 100 100 100 10° 10°

Microbial

<10? <10

Coliform bacteria ND” ND ND ND ND ND ND
UNot detected within the detection limit <10' CFU/mL.
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—8— 0 kGy
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Total aerobic plate count (Log CFU/mL)

Storage (week)

Fig. 1. Total aerobic bacterial count of 2nd seasoned Changran
Jeotgal with 8% of salt content after gamma irradiation and
storage for 12 weeks at 10°C.

HP-10 kGy means that hot pepper powder was 10 kGy-irradiated
and used instead of non-irradiated one for manufacturing the
Changran Jeotgal.
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Table 3. Number of coliform bacteria of irradiated, seasoned
Changran jeotgal with 8% salt content after gamma irradi-
ation and storage for 12 weeks at 10°C (unit: CFU/mL)

Storage Irradiation (kGy)
(week) 0 25 5 10 np-10"
0 27x10"  ND? ND ND ND
2 ND ND ND ND ND
4 ND ND ND ND ND
6 ND ND ND ND ND
8 ND ND ND ND ND
12 ND ND ND ND ND

"Hot pepper powder was irradiated and used for manufacturing.
2Not detected within the detection limit <10' CFU/mL.
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Table 4. Sensory scores of 1rrad1ated and seasoned Changran
Jeotgal with 8% salt content”

Sensory Irradiation (kGy)

parameter  ( 25 5 10 HP-10" SE*
Odor 3.36 3.32 3.20 3.36 3.18 0.190
Color 3.72 3.76 352 3.88 3.72 0.166
Taste 3.36 3.24 3.00 2.88 3.28 0.213

Texture 3.24 3.20 292 2.92 3.20 0.218
Overall 336™% 3727 332" 310° 323" 0.181
acceptance

YSensory panelists (n=10) were individually provided the sample
(about 25 g each) with sensory sheet. Five sensory analyses
were performed during 1 week to 3 weeks (at day 8, 9, 15,
16, and 22) of storage and the data were pooled for statistical
analysis. Sensory scores represented 1, extremely unlike and

‘ 5, extremely like.

HP-10 kGy means that hot pepper powder was 10 kGy-irra-
diated and used instead of non-irradiated one for manufacturing
the Changran Jeotkal.

¥Standard error (n=10).

“Different letters within a same row differ significantly (p< 0.05).

Z,

o

A33tg o, 10 kGy R 2ok A 337155 o]
o] AxF okl FAAZ T A o] E Kol ¢t}
Z27He 59 10 kGy 2] ZHetd AR} v 2ALE
10 kGy Zhobd 2AME 227122 A=W ofd A3A
o Asse A2 vebdh 25 kGy FHebAd 2ARF
Zhetd i zALE mE 10 kGy Fvbd 24 ZE7RZ
Z5 A g9} & Aol & BolA Wkt T Al oA
FTHT A 10 kGy Aeba 2414 33 Aol = o g
ot vtz 227hE 2T ol v]3te] Y7kt 75
5 vehd Aoz nejalel 294 ] 3 xel & 25kGy
Zebd 2A7 & A3 e E vl e ogez 3t
b v 2AL 2o} aFLE AR AEEe AR
vebgiel Ak zhe) vﬂ?ﬂ F4 Frhs g e &
A 7|5 R &3l AR A 2AME7) mA% =
ARk e a]lel] IS vlxA] ghglew w3l vz
AbToh vl ste] 25 2 5 kGy bl AT SAA R
felAde] gle A2 viebydth Kim 521 Hd 10 kGy
77].;(],] 71—n}.x{ z/\]._. oA 0124_4 _\4,,4;_41 3L 2) o]] _rr_,]z«l el
G e FX] ekghov] Ao Arlake] M & G Fr}
T AL e A A QA e A LE 24
< 2t AL W™ A 45 A FAHA L Al
2| &3 71 E A v 2 w #5 FA-o] A
el grE AEFS IS oty AEXA

-

2 ﬂllo 2o dl O o N
mlo l‘lf V=4

Q o
i =

i AR A2A] Al Ak 4 A4
BF AZ g A Azd Pd 2

0 % 10 kGy 2 b 2Atsha v *E%f‘if& 2 A F
< B 2@ 2271 EE A 22

2
2 dli
N,
it
o
o
nNo
o

w91 e

_12‘.

454 671

AT FARE Az o AxE ofd ARAZ F
AEQ® vl 2t ch Alg 2E718E o7 3.9%x10° CFU/
mLe] 5714 Pl 245 vebliglon 10 kGy® et =
ALZ 9F 4log cycled] ZHFEAFE B 4 ot g A=A
72 Az F 25,50, 10 kGy] Aok &A= 12582 10°Col
A AAy F 27} e 3.6, 7 log cycled) 2 EE 714 g0
o, 7&7195 10 kGy 2 ZA}ste] Alzd ol ARAZE
o 2 log cycle®] ZHHAH}E Mgkt A A3 25
g 5kGy 2AFFE £33 7| 2ol A vl ZARES} -
Aol7l g Aoz vehgt) wela] AZRE o d Azl 25
kGy«] 7Lu}_k] Z}\}.}:. ooh.::} zla}ﬂ 7‘:_}_,] %io}z—] AJ_. 7}] A /\]

e ZopAols wH 257HFel b 2ALE 944
i} 2o A DTS AbA 2 AR ey,

2 9

1. Lee WD. 2001. Recent development of jeotgal (traditioinal
Korean fermented seafood) and its future. Food Ind Nutr
6. 23-27.

2. Kim DS, Kim YM, Koo JG, Lee YC, Do JR. 1993. A study
on shelf-life of seasoned and fermented squid. J Korean
Fish Soc 26: 13-20.

3. Uno T, Hiroshi T, Kim KK. 1972. Studies on the fermented
fishery products— I . Effect of alcohol on the flavor, taste,
and shelf-life of “ika-shiokara”. Monthly Report of Hokkaido
Fisheries Experimental Station 29. 23-217.

4. Uno T. 1973. Studies on the fermented fishery products-1I.
Effect of carbohydrates and monoglycerides on the shelf-life
of “ika-shiokara”. Monthly Report of Hokkaido Fisheries
Experimental Station 30: 23-25.

5. Uno T. 1974a. Studies on the fermented fishery products-
M. Effect of maltitol on the shelf-life of “ika-shiokara”.
Monthly Report of Hokkaido Fisheries Experimental Station
31: 22-26.

6. Uno T. 1974b. Studies on the fermented fishery products-
V. Effect of lactic acid on the quality of “ika-shiokara”.
Monthly Report of Hokkaido Fisheries Experimental Station
31: 23-27.

7. Kim YM, Lee W], Jeong YM, Hur SH, Choi SH. 1995.
Processing conditions of low-salt fermented squid and its
flavor components-2. Effect of temperature, salinity and pH
on the growths of bacteria from isolated low salt fermented
squid. J Korean Soc Food Sci Nutr 23: 631-636.

8. Kim DH, Lee KH, Yook HS, Kim JH, Shin MG, Byun MW.
2000. Quality characteristics of gamma irradiated grain
shape improved Meju. Korean J Food Sci Technol 32: 640~
645.

9. Lee HS, Lee WD, Koh BH, Lee MS. 2000. Preparation of
squid-Jeotkal with pasteurized red pepper powder by ohmic
heating. J Food Hyg Safety 15 13-17.

10. Lee KH, Ahn H]J, Jo C, Yook HS, Byun MW. 2002. Pro—
duction of low salted and fermented shrimp by irradiation.
J Food Sci 67 1772-1777.

11. Kim DH, Kim JH, Yook HS, Ahn HJ, Kim JO, Sohn CB,
Byun MW. 1999. Microbiological characterisitics of gamma
irradiated and low-salted feremented squid. Korean J Food
Sci Technol 31: 1619-1627.

12. Kim JH, Ahn HJ, Kim JO, Ryu KH, Yook HS, Lee YN,
Byun MW. 2000. Sanitation and quality improvement of



678

13.

14.

15.

16.

17.

Z2AF 725 -

ot

salted and fermented anchovy sauce by gamma irradiation.
J Korean Soc Food Sci Nutr 29: 1035-1041.

SAS Institute Inc. 1989. SAS User’s Guide. Statistical anal-
ysis systems institute, Cary, NC, USA.

Steel RGD, Torrie JH. 1980. Principles and procedures of
statistics: A biometrical approach. McGraw-Hill Book Com-
pany, NY, USA. p 186-187.

Lee SH, Lee HJ, Byun MW. 1997. Effects of ozone treatment
and gamma irradiation on the microbial decontamination
and physicochemical properties of red pepper powder. J
Korean Soc Food Sci Nutr 26: 462-467

Kwon JH, Lee GD, Byun MW, Choi KJ, Kim HK. 1998,
Chnages in water activity and fatty acid composition of
dried red pepper during post irradiated period. Korean J
Food Sci Technol 30: 1058-1063.

Kang HZ, Kang TJ, Kim HJ, Choi OS. 1994. Improvement
of processing condition for keeping quality of fermented

18.

19.

20.

21.

9% - o)A - WS-

shrimp. J Mar Sci Yosu Nat’l Fish Univ 3: 97-104.
Ahn HJ, Lee CH, Lee KH, Kim JH, Cha BS, Byun MW. 2000.
Processing of low salted and fermented shrimp using gam-
ma irradiation before optimum fermentation. Korean J Food
Sci Technol 32: 1107-1113.

Park MY, Lee, MS, Chang DS. 2002. Safety inspection on
Jeotgal, salt-fermented sea food. J Fish Sci Technol 5:
43-47.

Kalchayanand N, Frethem C, Dunne P, Sikes A, Ray B. 2002.
Hydrostatic pressure and bacteriocin-triggered cell wall
lysis of Leuconostoc mesenteroides. Innovative Food Sci
Emerging Technol 3: 33-40.

Kim JH, Lee KH, Ahn HJ, Cha BS, Byun MW. 1999. Effects
of gamma irradiation on microbiological and sensory qual—
ities in processing low salted and fermented squid. Korean
J Food Sci Technol 31: 1050-1056.

(200341 39 259 A< 20032 69 14 A=)



