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Preservation of Fried Fish Meat Paste by Irradiation
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Division of Food Irradiation, Korea Advanced Energy Research Institute, Seoul

Abstract

Radurization effects on fried fish meat paste with Co-60 gamma irradiation at 0 — 5 kGy
and physicochemical aspects of the stored samples at low (3 * 1°C, LT) and room (10 — 20°C,
RT) temperatures were investigated. The initial microbial loads of the samples were 2.2 x
10%/g in total bacterial count, 2.8 x 10%/g in yeasts & molds, and 1.0 x 10?/g in coliform

group, respectively.

An irradiation dose of more than 3 kGy was shown to be effective for

the radurization of stored samples and there is no apparent difference between air and vacuum
packaging groups. The chemical components related to the quality underwent similar changes
in the nonirradiated and irradiated groups; however, as the storage timewasprolonged the

quality of nonirradiated samples rapidly deteriorated. Textural parameters of the samples
were little affected by the applied doses, and sensory evaluations showed that 3 kGy irradiation
was the optimum dose level to extend the shelf-life of fried fish meat paste up to 2 times at
RT and 3 to 4 times at LT, respectively compared with the nonirradiated control.

N B
44k @AES i A% lwd Aud AAEE
olgsted MZRA ATAFOBA CFT 4FE UE
%02 48Y 4 e B ohzt AWAFL2 A
=4¢ Avx Yok
44 HEEF AABS A4 ¥ 5% Wl
AvAl o 448 e chosel o AAAE

o] ol shujsh, 53 $elueel ol % AF
29 4ol ofed e AL AP Aoy
AAE oo ZA AdHm ek

Fuol A A4bsin 44 ANEF o] FFE E
Fl A WA el ez Taslel A& Ex HE
$51 glou sl4A uEel Bt TAMe| god
23R Hei%e ALl ALAEA hgol 7
A4 10~1496 Ak glet®

¢

A
T

A
9\111:

o

Jo

of X
)

s

A74

752 AlZAAd A shdde Sy =gl #
Aaole] o] FL AT FHAFHA At 4
TS $L AE Fevl et 24 R {FEFAA
Ao edE e 4A HASY, =T Clostridium
botulinum (120C el A 4 -EHe2 £3) Wz &
woll 4 AlF3HA| js|ojof et

o] Zo| o152 A FARE] A4 Holl
g Aaes g9 Tahbde] AddT0g a2 F4
AVFo] Aol wo| ol gSm ubab Aol ok F
AR EYPo-nSo| AEHT ot o] g A7 o
QoA FHH Wgols FTulalde ofA

o}
i 1

=
AFE

A
glf

S3e
A4 8] o] goll W AMAHQ AT AR A
AR glet

aeld & ATE ol FAHoE Aol Fais
o} (FAO/IAEA/ WHOZ 542 ¢34 zeb4dd 10
kGy o)3t2 Z4tx oy AEE ARstcln F<l)

O.

rlo



Vol. 17, No. 6(1985)

4437t 2 Yasin Y Lok ohveh (AT, 73

ME5 227.5) ' 19859 7Y 229 v FDAdI4 %
HAD7 9] trichinae M AE st 1kGy 7H=le] A
glg &7t shHomth Sa FuelHE ofv] AE e
W oAy (S8 M1L717F5, 1985 6. 29) o] F
23 gl ubabddol o9 AEAA} S o) F 3l
A5AES f4AH /3 A2y HAE FHoz
Al == 9+

e % Uy

Aol 488 5L AFcd $EHZ de
H7AQ453 9% AFT(DE HAZ(F) )24 2
AL AR (27, Aol ZAF)74%, Y 8% &
H¥ 3%, Su-f 8% MrAZA Ad 2.3%,
Ev A4 1%, £2494 0.1%, L2904 2§ 0.1
%, TFEA 1.15%, AH4sl24 GEF 0.15%, F
2k 0.2% 3 2-& 2%E st el =z} of
SFAE - AN - F- A A -EH(FAEA+ ) - 4
H-SA-da-24- 4F3A3E A Azsgled,
EAgY L Felotnje / Eelddal A AAE
AH88ke] JdATFA (14X 18em) 9 AR ¥/ R AF
T Aeo ek

YARM Z=AF R OHT

Az 2l whabal Zabes Alg AEF 29 ojvlel 10
kCi Co-607ubd ZAMA| AL o]4dte] Agol4 <7
o 0.2kGy e Agg24 0, 1.5, 3.0 2 5.0kGy £
A7 e 5 3x1Te ALt 10-20Te] AL
Agstd A Agol A-gagich

ol dyE dA

Ame u4E cds AREF 4KHUEE dotR7l
et Az T WAL F EYsh 3¢RLER
Agstd. 24T APHA EF9dovg o/ g3tdd
3, A% 9 Fsto]: potato dextrose agar (Difco
Lab.) & A&3lgon, siaarE-2 desoxycholate
agar (Difco Lab.)oll 23 E&FHabyt¥ e ae} &1
&alck

ke 2 % pHEH
Azel ¥, ZAW, Zowd, 233 A0ACH
]

guoe oshel $AshYL, pHE A Sg& wol&
4 Somio} % T &

o4l Eaol SR 3T FArE 47s

TBA-it2| &%

AL 5 AR o] AEFE Yot $lde Tur-
ner 59 9| whdjol =lel x|ubAe] 4bsiEe]  A4As
malonaldehyde$} 2-thiobarbituric acid®| #44k-32
538nmoll A wl A Aekstel ]2 1,0008 & malonaldehyde
2k (mg) &2 JebRgich

HUN Soids BY
A2 AAEE 43t 218t Weber-Wilson 7
Gujrog ol geked AAMe Lashac,

Texture &3

b 24 A129 textureol vlAle diE AE
%t7) ¢18ke] Rheometer (RUDJ-DM) & 41838l 3
stedch

BsH Yot

AR A2 FFd FAE FToloh AgAQ A%
22 F¥8d 54 JBAE AgE LAsds o
A REHAL 5, NFrhid, Foh; 3, dBdleh;
2. vhmch; 1, ofF vmrp"z FAshoich

a0 9 2
£ AFdl g AR x4 &% 61.61%,

d
Z2u7.26%, WA 10.64%, 3% 2.43% F
318 18.06 % vt

u

o|ME HTEN

7t FAT

el Bl R ZAF Wbl iy A4
A xH2E A F4gE Ase Fig. 13 2ok

A8 27 FAFY FE 2.2x10°/g BEAA,
3kGy oj4re] ztobd 2424 1.5log cycle A58 7
Fol 7A5atdn Agszte] Ay #e} AFL 2
Al ZAsgEd, ol T WAL Aol vid AL
Aol 4 "askdel ¥ 24T A4S AeAFeA
= A% 59Fd 1.4x107/g IEUR X-H?:I-l?‘gr,\]/q-1
= AR 1095 4.8x10%/8 olgles 3kGyeold &
ATl e A2 3BYAAE 10¢/g 020l 45 A
wenh AdeAAdAE A4F 5~7dAN F2F
o AlF ZA4dE Jehigch ¥ ErlxAst
2y vAddde FEHA Aole AL
2R Tl AREA] ulsl FrLge] AT
Foll tha asAe|gou Asizke] Zsbgell =2t

Ay

W o



Log count / g

476

Log count / g

2% 435 €S- ol0]7 ¢34 Eherslx

v ¥ 1] v L]
b 9r k h
3T 0 kGy x OKGY
1 8l /B 1.5kGy
§ w I
N 3.0kGy
- 2 6 J
5 5.0kGy
(8]
- 5\- ’
oo
3
4 4 .
4 3L -
| 2L
L
i | | { $ 1 + + + b
0 5 10 20 35 0 5 10 20
~ Days in storage Days in storage
Fig. 1. Effect of gamma irradiation on total bacterial number of fried fish meat paste during storage
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Fig. 2. Effect of ggmma irradiation on number of yeasts and molds of fried fish meat paste during storage
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Fig. 3. Effect of gamma irradiation on number of coliform group of fried fish meat paste during storage
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Table 1. Changes in pH of gamma-irradiated fried fish meat paste during storage

WF4 Eshetslx)

Storage Storage conditions
period Low temperaturc (3 + 1°C) Room temperature (10-20°C)
(days) 08 1.5 3.0 5.0 0? 15 30 5.0
0 6.84 6.85 6.87 6.86 6.84 6.85 6.87 6.86
(6.83) (6.84) (685 (685 (6.83) (6.84) (685  (6.85)
5 6.86 6.87 6.86 6.89 6.58 6.61 6.80 6.88
(6.84) (6.82) (6.84)  (6.84) (6.63) (6.70) (6.81)  (6.69)
10 6.80 6.82 6.84 6.86 6.15 6.35 6.40 6.55
(6.81) (6.80) (6.81)  (6.80) (625) (6.40) (648)  (6.52)
20 640 661  6.64 6.55 B _ B _
(658) (664) (6.70)  (6.58)
590 600 622 6.21 B B B
(6.04) (6.12) (630)  (6.27)

2 Irradiation dose (kGy).

Number in parenthesis designates a value for vacuum packaging materials.
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Table 2. Changes in volatile basic nitrogen content of gamma-irradiated fried fish meat paste
during storage
(unit: mg%)
Storage Storage conditions
period Low temperature (3 + 1°C) Room temperature (10-20°C)
(days) 0a 1.5 3.0 5.0 0 15 30 5.0
0 24 2.5 25 2.7 24 2.5 2.5 2.7
2.49) 2.49) 2.9 (2.6) 2.9 249 Q49 (2.6)
5.0 5.2 6.4 7.9 7.4 6.9 6.1 6.6
5 (5.0)  (5.1)  (6.0) (74)  (7.0) (7.0) (6.2 6.4)
10 7.2 7.0 7.1 8.0 18.6 15.7 14.6 14.9
69 (68 (1.0 (7.7)  (17.9) (15.0) (147)  (14.3)
10.7 9.9 79 8.4 N _ 3 N
(10.9) (10.2) (7.8) (8.6)
23.6 12.1 10.7 10.3 N 3 3
(21.49) (126) (12.0) (10.1)
3 Irradiation dose (kGy).
Number in parenthesis designates a value for vacuum packaging materials.
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Table 3. Textural parameters of gamma-irradiated fried fish meat paste®

Irradiation ~ Hardness  Adhesiveness . Elasticity Chewiness
dose (kGy) (kg) (cm?) Cohesiveness () (kg.mm)
0 0.20% 0.01b nil 8.76 £ 0.11 1490 £3.00 24.85 £6.01
1.5 0.20+0.02 nil 8.78 £ 0.36 15.04 £2.00 23.43 £4.51
3.0 0.19 £ 0.01 nil 8.36£0.10 14.83 £1.65 22.70+2.84
5.0 0.16 £ 0.01 nil 8.55+0.40 15.00 £0.06 19.87 £1.10

3 Samples were tested immediately after irradiation using a Rheometer (R-UDJ-DM) with

the following conditions: Plunger ¢, 10mm; clearance, 1.0mm; sample height, 4mm,

chart speed, 12mm/min.

b Mean * standard deviation.
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Sensory scores are rated using a scale of 1 to 5: where
S, excellent; 4, good; 3, fair; 2, poor; 1, unacceptable
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