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Quality and Shelf Life of Sliced Smoked Salmon Packed
in Modified Atmospheres during Storage at 10°C

Yutaka MINEGISHI®, Yasuyuki TSUKAMASA®, Kiyotaka MIAKE"®,
Tsukasa SHIMASAKI®, Masaaki SUGIYAMA®, Mikio TANAKA**, Haruo SHINANO***

Sliced smoked salmons were packed under the four atmosphere conditions of air (air
pack), N, 100% (N, pack), CO;+ N, (30:70) (CO; pack) and vacuum (vacuum pack) and
then stored at 10°C for up to 30 days. Microbial count, microflora, sensory evaluation and
chemical properties were examined. The microbial counts on air-packed salmon reached >
10 CFU/g after 10 days storage, however, those in the three other types of packing were
less than 10" CFU,/g after 20 days of storage. The period of edibility for salmon in air, N;,
CO. and vacuum packs with sensory evaluation were 10, 20, = 30, and = 30 days,
respectively. As for texture, salmon packed in CO, kept better than that in a vacuum pack.
Microflora was overwhelmed by Enterobacteriaceae on and after the 10 days of storage when
air packed, 20 days of storage in CO, and vacuum packs, and on the 10th and 20th day
in N; packs, Lactobacillus bacame, ephemerally, predominant on the 10th day in CO, packs.
This is probably due to the slight decrease in pH caused by the adsorption of carbon dioxide
to the surface of smoked salmon. TBA values of in air-packed salmon increased remarkably
on the 20th day of storage, however, those in three other types of packing did not increase
so dramatically during storage.

Keywords : Smoked salmon, Modified atmosphere packaging, Carbon dioxide, Microflora,
Enterobacteriaceae
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Table 1 Morphological and biochemical characteristics of genera and number of strains isolated
from smoked salmons stored at 10°C under different gas packaging treatments

Genera

Characteristics M A F P \'4 E Mi Sta Str

o)

Shape*! R R

Gram stain - - -

Pigment - - +

Motility - - -

OF test (glucose)*? - 0O/- 0/-
Catalase + + +

Oxidase + - +

Reduction of NOy +/- - - +/-
Production of lactic acid - - - -
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Samples Number of strains

Air pack
0 day
10 days
20 days
30 days
100% N, pack
0 day 13 13
10 days
20 days
30 days 21
CO::N;=30% : 70% pack
0 day
10 days
20 days
30 days
Vacuum pack
0 day 1 1
10 days 13
20 days 0
30 days 0
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36 0 0 0
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- O O
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0 0

M, Moraxella ; A, Acinetobacter ; F, Flavobacterium ; P, Pseudomonas ; V, Vibrionaceae ; E, Enterobacteriacea ;
Mi, Microccocus ; Sta, Staphyloccoccus ; Str, Streptococcus ; L, Lactobacillus ; C, Corynebacterium ; Y, Yeasts ;
U, Unidentified

+, Positive reaction ; —, Negative reaction ; +/—, Positive or negative reaction
*'R, Rod ; S, Sphere
*2 F, Fermentation ; O, Oxidation ; —, No reaction

Forty colonies were isolated from the psychrotrophic plate incubated at 20°C for 72hr of each sample.
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uation of smoked salmon stored at 10°C
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Fig. 3 Changes in sensory scores in color and appearance (A),
odor (B), texture (C), and taste (D) of smoked salmon

stored at 10°C under different gas packaging treatments.

Symbols are the same as in Fig.1. n=38.
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Table 2 Headspace gas analysis in the packs during storage at 10°C

Type of packaging

Headspace gas components
Storage period (days)
0 10 20 30

Air pack

N: 100% pack

CO,: N2=30% : 70% pack

N. (%) 803 818 835 784
CO: (%) 03 0.6 80 216
O, (%) 194 176 85 00
N: (%) 998 995 997 998
COo: (%) 0.1 0.4 0.2 0.1
0. (%) 01 0.1 0.1 0.1
N, (%) 685 743 733 741
CO. (%) 314 256 266 259
0, (%) 01 0.1 0.1 0.0
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Fig. 4 Changes in the proportion of ATP-related compounds
of smoked salmon stored at 10°C under different gas

packaging treatments,
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Fig. 5 Changes of TBA values of smoked salmon

stored at 10°C under different gas packag-
ing treatments.
Symbols are the same as in Fig.1.

TCA-soluble materials

bl BEALEELLIEL, N GERBIT
CO. T TidrRiBaiAE @ 1.5mg.~100g i
5308BIKIRZEhEN32HL04.3mg/
100g N EHFHhis ERNEBD Shi,
AE—Y—vORLicoOWVWTIZ, HE
B E N 2ABRAFEOMCEBHELEREL,
EHRICShER D B T &R L1,

3.8 TCAR[BHMRTF FROZE(L
RO < 75 FROZ{L% Fig. 61
Rltc, RT7F FRHBET 2D, BHHE
EMERBNICHRT S SoFr7—-Hick
3bDEEXIONZH, CO,AERDRE~
I —VDRTF FOEKRINBOR LD
LB - 1=Did, CODPICHREH L TpHHEE
Hflicy 7 b3 L EBELTVWE DD
HEXHh 3,
HEGHEELI2Ee— 24—y OlEE%:
mEE¥2HHT, TREREEEOHEE
T 7%, MRS L UEEFE, o-HES
#EX & CO. AERNBIFRETHH. BRD
RTOD% CO, BEXNEMED . FRRICN,

2000

(ug tyrosine equivalent/g)

0

| J

1
10 20 30
Storage period (days)

Fig. 6 Changes of TCA soluble materials of
smoked salmon stored at 10°C under
different gas packaging treatments.
Symbols are the same as in Fig.1.
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