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This experiment was designed to evaluate effects of freezing and frozen storage on survival of

sanitary indicative bacteria in seafoods.

Culture of bacteria such as Escherichia coli type 1, Citrobacter freundii typel, Klebsielle aerogenes

type ] and Streptococcus faecalis was inoculated into homogenates of pollack, shrimp, and sardine frozen
in a contact plate freezer at —40°C and chest freezer at —20°C, stored at —20°C, and then survival

of the inoculated bacteria was determined over a period of 95 days.

Coliform group was highly sensitive to freezing and frozen storage showing survival of about 2%

after 95 days of frozen storage at —20°C, whereas Streptococcus faecalis was relatively resistant with

20% survival rate,

The sanitary indicative bacteria count was rapidly decreased in the early stage of frozen storage

revealing 90 to 95% loss of coliform group and 40 to 70% loss in case of Streptococcus faecalis after 10

days storage.

In determining recovery rate, most probable number (MPN) method gave more reproducible recovery

of the tested strain than did the selected agar plate method.
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Table 1. Characteristics of the used coliform
bacteria isclated from waste water

EC broth Methyl Voges- .

44.5°C Indole red Proskauer Citrate
E. coli + + + — —
C. freundii - - + — +
K. aerogenes — — — + +

Table 2. Characteristics of the used S.
facecclis isolated from waste water

Test Result n Test Result
Acid from Hydrolysis of

Mannitol + Gelatin -
Sorbitol + Starch -
Arabinose — Hippurate +
Glycerol + Esculin +
Melezitose + Arginine +
Melibiose —

2. B% Hik

1) KIBRES HEllz
KIBERREE AP H A (197009 ik #el 3

Table 3. Composition of azide esculin (AE)
agar medium

Polypepton 10 g
Yeast extract 5 g
NaCl 5 g
K,HPO, 4 g
KH,PO4 1.5 g
NaNj; 0.5 g
Esculin 1.0 g
Ferric ammonium citrate 0.5 g
Agar 1.5 ¢
Distilled water 100 ml
pH 8.0
Polypepton, yeast extract, NaCl, K,HPO; and

KH:PO, are dissolved in 500 m! of distilled water,
to which 10m! of 5% NaNj solution, 107! of 5%

ferric ammonium citrate solution and esculin are
added.

Then the solution is adjusted to pH 8.0. On the
other hand agar is dissolved in 500 m/ of distilled
water. After mixing the two parts, the medium is
sterilized at 121°C for 15 min.
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Table 4. Comparison of bacterial viability in most probable number (MPN) by freezing

method
Inoculated Before freezing Immediately after freezing
Strains Sample ~——————— In contact freezer(—40°C) In chest freezer(—20°C)
Bacterial Bacterial Survival  Bacterial Survival
count/100g count/100g rate(%)  count/100g rate(%)
Buffer solution 2.4x10° 2.4x108 10.0 4.6x108 19.2
E coli Pollack 1. 1 x 101 2.4x10° 21. 8 2.4x10° 21. 8
: Shrimp 9.3x 108 9.3x107 10.0 9.3x%x107 10.0
Sardine 2.4x%x10° 9.3x108 39.0 8.3x 108 34.6
Buffer solution 4.6x 108 1.1x 108 24.0 9.3x107 20.2
c dii Pollack 2.4x101° 4.6x10° 19.2 9. 7% 107 19.2
- freundii Shrimp 5.2x108  9.2x107 17.7 1.0x 108 19.2
Sardine 7.4x108 2.8x108 38.0 2.5x108 28.3
Buffer solution  4.6x 10° 1. 4x10° 30.4 1.1x10° 23.9
K. aerogenes Pollack 2. 4~10° 7.8x108 32.5 6.7x108 27.9
) £ Shrimp 6.7 x 108 2.6x108 39.0 2.5%x108 37.3
Sardine 8.3x108 3.5x108 42.2 3.6x10® 43. 4
Buffer solution 9.3x108 2.8%x108 30.1 4.3x108 46.2
S. faecali Pollack 2.4x101 1. 0x 1010 45. 8 1.2 %101 52.7
: ’ Shrimp 4.3x10° 2.0x10° 46.5 1.8x10° 50.0
Sardine 4.3x10° 2.4x10° 55.8 2.2x10° 51.2
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Table 5. Survival counts of sanitary indicative bacteria in fish muscle homogenates
during the frozen storage pericd at —20°C

Storage time (days)

Strains Inoculated
sample 0 3 5 11 25 95
Buffer solution 2.4x10% 1.9x108 1.5x108 1.4x108 9.4x107 4.6x107
E.coli ] Pollack 2.4%x10°  1.1x10° 9.3x108 9. 4x108 9.4x108 4, 4x108
: Shrimp 9.3x107 1.8x108 1.5x108 1.5x108 3.5x107 3.7%x107
Sardine 9.3x108 4.3%x108 2.4x108 2.4x108 4.8x107 4. 8x107
Buffer solution 1.1x10% 4.6x107 2.4x10° 9.3x10¢ 9.5x10°¢ 4.6x10¢
9 9 8 8 7 7
C. freundii Poll‘ack 4.6x%10 2.3x%x10 9.3x% 10 2.4x10 9.5x10 7.5%x10
Shrimp 9.2x107 4.2x107 2.1x107 4,2 %107 2.9x107 1.5x107
Sardine 2.8x108 1.5 %108 1.5x108 4.6x107 1.5x107 7.5%x108
Buffer solution 1.4x10° 6.4x108 4.3x108 2.3x108 3.7x108 9.3x107
e Pollack 7.8x10%8  3.9x108 4.3x%x108 4.3 %108 9.3x107 4.1x107
. aerogenes | .
Shrimp 2.6x108 2.1x108 2.4x108 4.6x107 1.4x107 6.4x10¢
Sardine 3.5x108  2.4x10° 3.4x108 4.2x107 9.1x10° 9.3x10¢
Buffer solution 2.8x10% 2.4x10% 1.1x108 9.5x107 1.1x108 1.1x108
S. faecalis Pollack 1.0x10%0 1.1x10% 1.1x108 1.4 x10t° 1.1x101 1. 1X 101
' Shrimp 2.0x10° 2.4x10° 2.4x10° 1.4x10° 1.5%x10° 1.1x10°
Sardine 2.4x10° 2.1x10° 2.1x10° 2.4x10° 2. 4x10° 2.1x10°
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Fig.1. Change of sanitary bacteria in phosphate
buffer solution during the frozen storage

period at —20°C,
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Fig.2, Change of sanitary indicative bacteria in
pollack muscle homogenates during the
frozen storage period at —20°C,
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Table 6. Ratio of sanitary indicative bacteria counts detected by the methed of selective

agar plate vs MPN

Ratio

Strains Inoculated Before Days of frozen storage at ~20°C
sample freezing 0 5 11 25 95
. Buffer solution 85 31 15 8 5 3
E. coli pollack 80 35 24 16 8 7
.. Buffer solution 89 32 18 10 10 5
C. freundii pollack 83 40 32 14 12 9
Buffer solution 95 35 21 16 13 12
K. aerogenes  piilack 93 48 35 18 16 16
. Buffer solution 98 89 85 88 85 78
S.faecalis  pollack 105 95 88 92 96 83

Ratio: Cell count on selective agar plate %100

MPN
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