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Abstract

This study was conducted to investigate the effects of gamma irradiation on the shelf-life extension of semi-
dried squid (Todarodes pacificus). Semi—dried squid was stored at 10°C after gamma irradiation with doses of
0, 3, 5 and 7 kGy. In microbiological aspects, non-irradiated semi-dried squid was rapidly deteriorated during
storage, and molds and yeasts were detected in a selective medium. The total viable cells were reduced with
the increase of irradiation dose, and a dose level of 7 kGy was considered optimum and effective dose for the
preservation of semi-dried squid. Increase in the content of volatile basic nitrogen was reduced by irradiation
treatment depending upon doses. Thiobarbituric acid values were not significantly different in all samples
regardless of irradiation. Sensory qualities of irradiated semi~dried squid were acceptable.
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Table 1. Proximate composition, water activity and pH of gamma-irradiated semi-dried squid

Dose Proximate composition (%) Aw i
kGy) Moisture Crude protein Crude lipid Ash b
0 405+1.2" 195+04 28.4%1.0 23+04 0.93%+0.03 6.11£0.12
3 41.3*+1.3 19.8+15 204%1.0 21107 0.92£0.04 6.13%0.15
5 414*15 189*+18 302x1.2 24*04 0.93%£0.02 6.15+0.13
7 403*19 19.7£0.9 294%1.0 23+10.7 0.94%£0.03 6.34=0.11
YMean+SD.
1e+8
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Fig. 1. Changes in total viable cells of gamma-irradiated semi-dried squid in vacuum (left) and aerobic (right) packaging

and storage at 10°C.
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Table 2. Growth of molds in irradiated semi-dried squid in different packaging and storage at 10°C (CFU/g)

Packaging - Irradiation Storage period (week)
ging (kGy) 0 1 2 3 4 5 6 9
0 NDY ND 16x%10 3.2x10 7.1%10 34x100  72x10°  1.8x10°
Aerobic 3 ND ND ND ND ND ND ND ND
5 ND ND ND ND ND ND ND ND
7 ND ND ND ND ND ND ND ND
0 ND ND ND ND 1.2%10 25%10 6.3%10 1.0x 10?
3 ND ND ND ND ND ND ND ND
Vaccum 5 ND ND ND ND ND ND ND ND
7 ND ND ND ND ND ND ND ND

UND indicates not-detected at less than 10 CFU/g.

Table 3. Growth of yeasts in irradiated semi-dried squid in different packaging and storage at 10°C (CFU/g)

. Irradiation Storage period (week)
Packaging " yGy) 0 1 2 3 4 5 6 9
0 NDV 78x10>  80x10° 15x10*  31x10°  52x10° 10x10°  32x10°
Aerobic 3 ND ND ND 10x10°  22x10°  70x10°  10x10°  12x10°
5 ND ND ND 85x10 14x10°  52x10°  83x10° 1.8%x10°
7 ND ND ND ND ND ND 16x10°  30x10°
0 3.0x10 47%10 30107  37x10>  94x10°  40x10*  46x10° 11x10°
Vaccum 3 ND ND ND 40X10  B7x10  24x10°  80x10°  44x10°
5 ND ND ND ND ND 15%10 6.2% 10 1.1x10°
7 ND ND ND ND ND ND ND 23%10
UND indicates not-detected at less than 10 CFU/, g.
A7 9F ol 1.0xX10° CFU/g 2 & vreh}, 47 7ke) Pak=| 3|t 7| A (VBN)BI BakAst
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7.8%10° CFU/g, A% 95l = 32X 10° CFU/g>- 2 byt
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ol 2§t £ Aol WAE A ¥kl 7TkGy ZAFTE XY
P EATFAN E AR 27 e AR doirt A4 6F
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(18-2D)% o1& AAstz 9l

= £ A5 10°CoAl A A3+ VBN
228 73 Fig. 29 2ok 3Heka 24 A
Az ¢ A o]2] VBN §Hek-S 4.26~451 mg
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o] F ol tha F71te A ¥ B ZutA Aol A VBN
g 2rb7t JAEE Ao eyl o 74 A AHA|
] 2 Q&0 2 <l VBNe| $7lH & AL vIAE 23
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Fig. 2. Changes in volatile basic nitrogen (VBN) content of gamma-irradiated semi-dried squid in vacuum (left) and aerobic

(right) packaging and storage at 10°C.

Table 4. TBA values (OD at 538 nm) of semi-dried squid in different packaging and storage at 10°C

. Irradiation Storage period (wk)
Packagin
aine (kGy) 0 1 2 3 SEM”
0 1.25% 150® 147 1.70° 0.041
3 1.45% 1.59% 161% 1.78° 0.085
Aerobic 5 158" 1.69 1.62° 1.65 0.024
7 ) 1.58™ 1.60° 2.09% 2.11° 0.029
SEM” 0.03 0.064 0.031 0.101
0 147 151° 157 1.50 0.030
3 1.317 1.65° 1.44 1.50 0.087
Vacuum 5 145" 1.60% 157 154 0.077
7 178 1.62™ 1.42° 147 0.078
SEM” 0.068 0.031 0.108 0.066
**Different letters within a same row differ significantly.
“'Different letters within a same column with the same packaging differ significantly.
YSEM: Standard errors of the mean (n=8).
Table 5. Sensory evalution of gamma-irradiated semi-dried squid in different packaging
Packaging Irradiation Sensory garameter
(kGy) Apperance Odor Chewiness Taste Tenderness
0 7.99% 7.85 7.32 7.01 8.35
3 8.47° 6.88 7.85 7.21 7.65
Aerobic 5 4.59° 5.06 7.65 7.06 7.90
7 3.96° 6.68 6.04 6.77 6.90
SEM" 092 1.00 091 0.99 001
0 6.30° 9.76" 6.62 7.14 7.21
3 8,54 6.80° 8.47 8.74 8.67
Vaccum 5 1097 444° 6.94 6.98 801
7 9.06™ 5.34° 7.09 6.61 7.80
SEMY 0.84 0.93 0.93 0.85 0.90

*PDjfferent letters within a same column with the same packaging differ significantly.

USEM: Standard errors of the mean (n=8).

L
lo
bt
314
Ry
i
ki

AEHE).

=gl o, 24 Alsd Aolrt A vehdx] ol 5
kGy B2 7hviAl Z2AbE v} 8 o 718 91(4,20) ol A £} 3Fe)
TBAZ} o e gko] gl= Ao 2 Al 18 7kGyE =



474

AHE 1 EATY TBAZFE A4 $A15 40

SN E3
#5397t Az, ek A QR HAZ 2 Ao
A FAAA Z &Abelu Aol Iz, EATE Aol
U HTable 5). 22t FAH L2 AHE o, 7| 247
A& 9 BA 0, 3kGy7t 5, 7kGyRel fro oz $-9| &
vhehd wbd, AFE AT E AR SAL fo) A A
o] € R4, B2 5kGy ATl AR} vlEALT
2ok fedo g 998 dehinh 283 JA A s w2
AT 2AFR 992 vehlth o] A% G E B S
(817,219l 4 9} zFo] ZHmbad Z Aol o7 ZAH (o], off-
odor)] WAL B TAFNAN FL HFE W Ao Bt
feh 2} o)A wnd BAFe7] 8 ATl s ek
ZAP A AW E ol A o2 Yeh ), et 241

0]

. o
]
olr

l

ol Ao AL AA A e YO AL S sl ot

SERE EEE TR U EESCEEEE B
Gehs Aoz ¥, hebd 24 487 2439 o
A7} B astchn g,

2 AFE Az 2402 A7 A4S 9 ZekA
ERNHEC R }—z-»g—gf B7kst7] Q8 A Ak wha

Z ANE Fr 2 #ste 0, 3, 5, 7 kGy & ZAFRH
Fol 10°Col A AAsAA Aol A4t v A2 A
Zq oA B ZALTE A7) 7F B FE5A F9) 7} 219
Hglow, Aedul2) g 143 AAtel A FFo|9} Bur} A
A Az 24 F2 2dvl A= s gich 7ot
A 22 Y E57} astglon, iz 2ol nE
2 91814 & TkGy °)4be] Aol 275 gich VBN FaFe
A F 2G| 2715 S el Zobo} Al e A
o2 eyt 24 A5 TBAZS 2E A2 T4 #}o]
74 fgiek. ek zabel 9@ FEA A Fol: HAHA
ersgket.

AFTE

zAtel 2

2 ATE Hebr) e ¥ AL TR QAT AEAA ] A 9
o2 Sasgon, A A=A

Ho
e

1. Yang SY, Lee NH, Hong SP, Bang HA. 1999. Effects of
propolis treatment. on the guality of dried squid. Korean J
Food Sci Technol 31: 356-360.

10.

11.

12.

13.

14.

15.

“16.

17.

18.

19.

20.

21.

. Tsai CH, Pan BS, Kong MS. 1991. Browning behavior of

taurine and proline in model and dried squid system. J Food
Biochem 15. 67-71.

. Cho KH, Lee JW, Kim JH, Ryu GH, Yook HS, Byun MW.

2000. Improvement of the hygienic quality and shelf-life of
Kwamegi from Cololabis seira by gamma irradiation. Ko~
rean J Food Sci Technol 32: 1102-1106.

. Kim DJ, Lee JW, Cho KH, Yook HS, Byun MW. 2000. Quality

properties of gamma irradiated Kwamegi (semi—dried Col-
olabis seira). Korean J Food Sci Technol 32: 1128-1134.

. Thayer DW. 1994. Wholesomeness of irradiated foods. Food

Technol 48: 58-67.

. Byun MW. 1998. Status on food irradiation in Korea. Food

Sci Ind 31: 19-24.

. WHO. 1981. Wholesomeness of irradiated food. Report of

joint FAO/IAEA/WHO Expert Committee. Technical Re-
port Series-659. p 34.

. IAEA. 2000. Irradiation of fish, shellfish and frog legs. A

compilation of technical data for authorization and control.
Technical document-1158.

. Holm NW, Berry RJ. 1970. Manual on Radiation Dosimetry.

‘Marcel Dékker Inc, New York.

AOAC. 1984. Official Methods of Analysis. 14th ed. Asso-
ciation of official analytical chemists, Washington, DC.
Dymsza HA, Lee CM, Saibu LO, Haun ], Silverman GL,
Josephson ES. 1990. Gamma irradiation effects on shelf life
and gel forming properties of washed red hake (Urophycis
chuss) fish mince. J Food Sci 55: 1745-1748.

Byun MW, Lee KH, Kim DH, Kim JH, Yook HS, Ahn H]J.
2000. Effects of gamma radiation on sensory qualities, mi-
crobiological and chemical properties of salted and fermented
squid. J Food Prot 63: 934-939.

Japanese Ministry of Hygiene. 1973. Food sanitation indices.
1. Volatile basic nitrogens (in Japanese). p 30-32.
Turner EW, Paynter WD, Montie EJ, Bessert MW, Struck
GM, Olson FC. 1954. Use of the 2-thiobarbituric acid mea-
sure rancidity in frozenepork. Food Technol 8: 326-330.
Civille GV, Szczesniak AS. 1973. Guidelines to training a
texture profile panel. J Tex Stud 6: 19-28.

SAS. 1988. SAS user's guide. Statistics. 6th edition. SAS
Institute Inc., Cary, NC, USA. .

Hammad AAI EL-Bazza ZE. 1988. Molds contaminating
smoked herrings and their -control by gamma irradiation.
Az J Microbiol 4: 10-18.

EL-Mongy TM, EL-Fouly MZ, Hammad AAI, Matar ZAL
1996. Irradiation for shelf-life extension and improvement
of the hygienic quality of fresh, semidried and dried Tilapia
nilotica fish. Egypt J Food Sci 24: 119-134.

Gore MS, Sawant PL, Kumta US, Sreenivassan A. 1970.
Dehydro-irradiation process for tropical shrimp. Food Te-
chnol 24: 1163-1169.

Maha MI, Sudarman H, Chosdu R, Siagian EG, Nasran S.
1980. Combination of potassium sorbate and irradiation
treatments to extend the shelf-life of cured fish products.
In Combination Processes in Food Irradiation Proceeding
of an International Symp. Nov., Colombo, Sri Lanka, IAEA,
Vienna.

Hammad AAIL El-Fouly MZ, Geggawy AH. 1988. Keeping
quality of high dam lake bolti fish and elimination of food—-
poisoning bacteria contaminating it by gamma irradiation.
Assiut J Agric Sci 19: 171-180.

(2002 29 99 A5+ 2002 59 2 )



