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Abstract

Storage stability was evaluated in terms of microbiological and organoleptic qualities for the bo-
iled-dried anchovies which were packaged in a laminated film(nylon 15um/polyethylene 100pm), fol-
lowed by gamma irradiation and subsequent storage for one year at ambient and low temperatures
(5~10°C). Radiosensitivity of microorganisms contaminated in the samples was higher in the order
of sanitary indicative microbes, halophilic bacteria and yeasts/molds. Five kGy ~irradiation combined
with air-tight packaging were effective for keeping the microbiological quality of stored samples
for one year both at ambient and low temperature. Whereas, immediately after 10 kGy-irradiation,
organoleptic qualities such as appearance(browning) and taste palatability were significantly reduced
(p<0.05) as compared to the control. The marketable shelf-life of boiled-dried anchovies was more
than six months at ambient conditions and over one year at low temperature when 5kGy—irradiation
combined with air tight laminated-film packaging was applied.
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Table 1. Changes in microbiological qualities of gamma-irradiated anchovies packaged in a laminated film

(NY/PE) during storage at ambient temperature

. . Irradiation Storage period(months) )
Microorganisms Unit
dose(kGy) 0 6 12
Total aerobic bacteria 0 6.2x10° 7.0%10° ND CFU/g"
5 9.1 x 10° 84x10° 36x10*
Halophilic bacteria 0 5.4x10° 6.2x10° ND
5 6.1%10° 2.4x10° 3.1x10*
Yeasts & molds 0 47x10° 46x10° ND
5 25% 10 9.7x10! 76x10°
Coliforms® 0 3.7x10° 4.0x10° ND
5 0 0 0
Fecal coliform® 0 45 45 ND MPN/g®
5 0 0 0
Fecal Streptococci® 0 14,000 15,000 ND
5 0 0 0
Entrococcid® 0 12,000 12,000 ND
5 0 0 0

*CFU: colony forming unit "MPN: most probable number

‘Sanitary indicative bacteria were examined for retail samples, ND: Not determined
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Table 2. Mean sensory score and F-value by the analysis of variance and Duncan’s multiple range test for
boiled-dried anchovies immediately after gamma irradiation

Organoleptic Irradiation dose(kGy)

F-value
parameters 0 25 5 10
Browning 5.75° 5.00% 5.13% 463° 473
Rancid flavor 550 475 5.00 438 278
Taste 563 5.13%® 5.25% 475° 400

1)Sensory evaluation was conducted by eight members of panel using scoring difference test and sensory scores were :
6, excellent ; 5, very good ; 4, good ; 3, fair ; 2, poor ; 1, very poor

**Mean scores within a row followed by the same superscript are not significantly different at the 5% level using
Duncan’s multiple range test

Table 3. Mean sensory score and F~value by the analysis of variance for organoleptic properties of boiled-dried
anchovies packaged in a laminated film(NY/PE) and stored for 12 months"

Organoleptic Ambient temp. Cooling (56~10°C) F !
~-value

pararmeters Control 2.5kGy 5kGy Control 2.5kGy 5kGy

Browning 2.28° 3.25% 3.50° 488° 488 474 11.31

Rancid flavor 2.63° 3.13® 338 4.65° 4.60° 4.70° 41.00

Taste 3.25° 3.38%® 3.75° 4.43° 4.46° 463° 10.16

1)Sensory evaluation was conducted by eight members of panel using scoring difference test and sensory scores
were : 6, excellent ; 5, very good ; 4, good ; 3, fair ; 2, poor ; 1, very poor

®Mean scores within a row followed by the same superscript are not significantly different at the 1% level using
Duncan’s multiple range test

Sensory score

4 _ U A AU o] F B e Aol s} vhebitr] Alztated
63 Amblent temp. Cooling (5-100) 1270 o] Foll = T TAFo] HA 4 W], AL
5" F ERT0l 44~47 9 B5HH L 1 24
o W} ek xE]e W of ge] el oh(Fig. D). &
e rwarvor | D ATEE EAL AR 5Ky o192 Zaehed 4
° T+ Paper box 5 Ky oo Aol 147 AAT I B5H FASHE 24
4 o NYPE fim, contol o 2 A5 AALmel wet el Ao} heisk
1 TONPEAMSKGY 1 25j(p<0.0D), AeAZAANE AETEH ZAZZ
S F2 X7t QA H A kg ot A& Aol A& 5kGy &
0 2 4 6 8 1012 0 2 4 6 8 10 12 P = 3] Pz 2
o T2 O v o] AZZ R} 1% $EN FBG BEH B4

< e sitHTable 3).

Fig. 1. Changes in organoleptic properties on overall 2= o 3] & I 1
palatability of boiled-dried anchovies during = FDe ABAH A %%:Y:O]]H 292 23
storage as influenced by packaging methods H Age ALdlA 4~67/04, 5°Cell A& 8~10704,
gnd gamma 1rrad1atlog. lent:5 i 283 -3°C o) st A& 1270 Y o] A 247t FHAlE 4

ensory scores were : 6, excellent; 5, very good; } } .
4, good; 3, fair; 2, poor; 1, very poor. e FAE ARG 3l 2 A Ase) f

ARgE W gol gl et A7 F AP A AEIHAE
e AA717e] ARz B5HA] F43] #4315 A SR A77) YA E B4 lAERY S T
HEARE EAANA FAGC] FFo) WY T2 23 A 9] o] go] Fadtel, A A F A
ARAF 670 Al AFHAE A3 AR} 2 FAGAA AL e AT AF7)

=¥ TRAAA | EA3 SkGy9] FFehdE = wel g4% a7s )

A Alge SR H R 604 o4 FARAIE 7L
SRt AE Az, FF Bl B8 A BA Q o
W7 BRI 2 AA AL AARFTA = A
6N Y7t A = Al bl f-2lHal Alels) gl Ao TAMAHA ATE 9)3ko] A3 E(nylon



okl &AL P9 v Qe 8 Wt FALEA 287

15um/polyethylene 100um)2. 2 A5 A 8ol Zhu}
A& A o} A2 A2 (5~10°C)el 197 AR
sA v ESH 9 #5A E4E ot 2
HAo] LA v ALY HALA AL AR E 1)
AE>TAAAT>ER W FFol9 o2 elyde
o 5kGy M99 Zubd FAle A& Y AL R
P AETEH E4E 1 o)A A& 5 sl ok A
FA N 9l A g Auek(z)st vt 7134 L 10
kGye] ZA % AL 2F Bt $o 4 0.2 28
AoHp<0.05). HYHE FAANEE bkGy 2Aehe
23 Aol 137 AAete] e A FAL A
FLEHE $oAa o)} vhelyto v (p<0.01), A
2ol A& 670Y o)Ak, Ao E 1 o)A} AFEA &

27 Fh5ehgch

e

v |
[L

1. IAEA : Clearance of item by country. Food Irradiation
Neuwsletter, 19, 2(1995)

2. AT BARAE A zA R g FANA,
RABR] R 74 #1995-34('95. 5. 19)

3. i F FYHLAE | EAled B (1988~ 1994)

10.

CAFE, o E HE S, 2 ARLE W 2

o] A x| 9] vl Y& Y A5 FAo) vlA= 4
FFAEFNA - HAA R, 10, 103(1995)

- W35, AYS AYY A AR g 2y

o] ZE A9 o}s}EbA FA o WX = g IS
A - kA 33 A, 10, 97(1995)

. Kwon, J. H.,, Byun, M. W., Warrier, A. S., Kamat, M.

D., Alur, M. D. and Nair, P. M. : Quality changes in
irradiated and nonirradiated boiled-dried anchovies
after inter-country transportation and storage at 25°C.
J. Food Sci. Technol., 30, 256(1993)

. American Public Health Association : Compendium

of methods for the microbiological examination of
foods. Speck, M.(ed.), APHA, Washington, D.C., p.
75(1992)

. Harrigan, W. F. and McCance, M. E. : Laboratory

methods in food and dairy microbiology. Academic
Press, London, p.139(1976)

. Thatcher, F. S. and Clark, D. S. : Microorganisms in

foods, Their significance and methods of enumeration.
University of Toronto Press, Canada, p.234(1968)
Larmond, E. : Methods for sensory evalution of food.
Canada Department of Agriculture, Publication 1284,
p.27(1970)

L ZAA, 9, AR T, A PN Aty

ol P12l £Aub o) < g, =4 #9328 %), 19, 195
(1987)

(1996 149 179 A4)



