KOREAN J. SOC. FOOD SCI.
Vol. 12, No. 3, August, 1996

=21 Weakfish? M2XA=S Mo LU Microflora) His}

Changes in the Viable Counts and Microflora of
Oyster and Weakfish during Cold Storage

Chan-Sung Park
Dept. of Food Science, Kyungsan University, Kyungsan, 712-240, Korea

Abstract

Opyster (Crassostrea virginica) and Weakfish (Cynoscion regalis) were stored at 6, 0, -4 and -20°C for up to
45 days and examined for changes in microflora. Aerobic plate counts (incubated at 21°C) were performed at
selected times during storage and 495 isolates (255 isolates from oyster and 240 isolates from Weakfish) were
randomly selected from the plates during the storage. Before the storage of the fishes, viable counts of oyster
were 4.9 10° CFU/g of meat and those of Weakfish were 1.5X 10* CFU/cm’ of skin. Microflora of oyster be-
fore storage, the major isolates identified as Pseudomonas spp. (67%) and Vibrio spp. (20%). Pseudomonas
MI/IV-H and Flavobacterium/Cytophaga were predominant genus in the microflora of oyster during cold
storage at 6, 0, -4 and -20°C. The composition of the microflora of Weakfish before storage, Acinetobacter
(40%) and Moraxella (33%) were the major species, with Pseudomonas and Vibrio constituting a small per-
centage of the total isolates. The microflora shifted to predominantly Pseudomonas spp. during storage at 6, 0
and -4°C, making up from 60 to 100% of isolated strains. During frozen storage, the percentage of isolates
identified as Moraxella increased to 40-60% of the total isolates. During cold storage, halophilic bacteria
(Pseudomonas W/IV-H and Vibrio) were predominant in oyster while nonhalophilic bacteria (Pseudomonas
III/IV-NH and Moraxella) were predominant in Weakfish. Vibrio spp. were higher in oyster than in Weak-
fish. Listeria spp. were not isolated but unidentified B-hemolytic bacteria were islolated from both of the
fishes during cold storage.
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Table 1. Viable cell counts of oyster during storage at 6, 0, -4 and -20°C
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Temp. 228 0 4 8 15 25 45
6°C 4.9x10° 27x10 4.7x 10 2.0x 10° - -
0°C - 2.1x 10 8.7x 107 1.6x10° - -

-4°C - 1.9x10° 6.1x 10 7.8x 10 6.3x10° 45x10°
-20°C - 1.6x10° 5.5x10° 1.8%x10° 8.5x10° 5.9x10°
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Table 2. Changes in the numbers of isolates from oyster during storage at 6, 0, -4 and -20°C
Temp 6°C 0°C -4°C -20°C
Bacterial genus
Days 0 4 8 15 4 8 15 4 8 15 25 45 4 8 15 25 45
Pseudomonas 1/11 O 0 0 o 6o 0 o o 0 o0 0 0 0O 0 o0 o0 0
Pseudomonas III/IV-NH 3 0 0 0 0 0 0 0 0 0 0 1 o 0 0 0 0
Pseudomonas NI/IV-H 7 7 2 9 11 10 13 12 14 14 15 13 6 10 13 12 4
Vibrio 3 3 2 2 1 0 1 0 0 0 0 0 2 0 0 1 1
Moraxella 0 0 0 0 0o 0 0 0o 0 0 0 0 0 0 0 0 0
Acinetobacter 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Flavobact.-Cytophaga 0o 0 2 2 2 3 1 2 1 1 0 O 4 3 0 0 3
Micrococcus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Staphylococcus 0 0 0 o0 0o 0 O o 0 0 0 0 0O 0 0 0 O
Unidentified 2 S5 9 2 1 2 0 0o 0 0 0 1 3 2 2 2 7
Table 3. Viable cell counts of Weakfish during storage at 6, 0, -4 and -20°C (cellfcm” of skin)
Temp, ——L2ys 0 4 8 15 25 45
6°C 1.5%10* 4.7x 10 2.3%x10° - - -
0°C - 13x10° 23%x107 1.0x 10° - -
-4°C - 2.0x10° 8.5x10° 8.5x 10/ 2.8%10° 3.7x10°
-20°C - 3.6x10° 1.2x 10" 1.4x10° 2.2x10° 3.1x10°
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Table 4. Changes in the numbers of isolates from Weakfish during storage at 6, 0, -4 and -20°C

Temp 6°C 0°C -4°C -20°C
Bacterial genus

Days 0 4 8 4 8 15 4 8 15 25 45 4 8 15 25 45
Pseudomonas I/I1 1 1 3 3 5 3 1 1 6 2 6 2 0 0 0 5
Pseudomonas 11I/IV-NH 0 10 8 7 5 9 8 11 9 7 7 0 0 0 0 1
Pseudomonas 11II/IV-H 0 0 0 0 0 0 o 0 0 0 0 6 0 0 0 o
Vibrio 1 1 0 0 1 1 0 1 0O o0 0 0 0 0o 0 0
Moraxella 5 2 1 5 1 0 S i 0 1 1 6 8 9 7 6
Acinetobacter 6 0 0 0 0 0 1 0 0 0 0 2 0 0 0 1
Flavobact.-Cytophaga g o 2 0 1 0 O 0 0 1 90 2 2 1 10
Micrococcus 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 2
Staphylococcus 0 0 0 0o 2 1 0 1 0 0 0 0 1 2 0 0
Unidentified 2 1 1 0 0 1 o 0 0 4 0 3 4 3 6 0

Table 5. Numbers of suspected isolates of Listeria monocytogenes from the fishes during storage at 6, 0, -4 and -20°C

-4°C -20°C

15 4 8 15 25 45 4 8 15 25 45

Temp. 6°C
Fish sample
Days 0 4 8 15 4
Oyster T2 2 1 0
Weakfish 2 2 0 - 1

0 1 0 0 0 0
0 o 0 0 o0 0 T 0 0 0 2
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*Colonies were isolated Oxford medium agar (OXA), yielding black with a black halo.
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Table 6. Total isolates from Oyster and Weakfish dur-
ing storage at 6°C, 0°C, -4°C and -20°C

Weak fish Opyster
Bacterial genus No. of No. of
isolates isolates
Pseudomonas /11 39 16.2 0 0
Pseudomonas N/IV-NH 82 34.1 4 1.6
Pseudomonas NJIV-H 0 Q 172 674
Vibrio 5 21 16 6.3
Moraxella 58 242 0 0
Acinetobacter 10 4.2 1 0.4
Flavobact.-Cytophaga 10 4.2 24 94
Micrococcus 4 1.7 0 0
Staphylococcus 7 2.9 0 0
Unidentified 25 10.4 38 14.9
Total 240 100.0 255 1000
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