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Determination of Shelf-life of a Packaged Paralichthys Olivaceus
for Super-chilled Distribution

Soo Jung Yang and Jongkyoug Kim*

N-Logis, Korea Conformity Laboratories

Abstract

Maintaining steady and low temperature during distribution process is a key technique to inhibit microbial

growth, one of the most important factors in determining the shelf life. It is possible to provide high-quality fresh products
to consumers only when precise and adequate temperature control is guaranteed throughout the entire distribution process
for fresh seafood. This study investigated the shelf-life of packaged fresh flounder (Paralichthys Olivaceus) in order to
learn the feasibility of super-chilled distribution of fresh seafood. To estimate the shelf life, weight, number of bacteria
such as E. coli, pH, sensory test and volatile basic nitrogen were investigated. As a result of the study, the difference in
shelf life of 6 days at the super-chilling temperature (0+1C) and 1 day at the general refrigeration temperature (8+2°C)
(based on volatile base nitrogen) showed the market possibility of super-chilling distribution. Through additional empir-
ical studies such as packaging methods and economic feasibility, it is expected to promote commercialization of super-
chilling containers and packaging system developed in the future and secure customer reliability.
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Refrigerated product to keep below 10°C

@ Processed fish meat products (excluding
sterilization, moisture content less than 15%)
Sterilized soy-milk products

(except pH 4.6 or less)

Seasoned salted fish

Processed tofu (excluding sterilized/moisture
content less than 15%)

®

OI®)

Products at a specific temperature range

@ Fresh/smoked salmon: below 5°C
@ Refrigerated meat, packaged meat, processed
meat: -2~10°C or less

(poultry meat and ground meat -2~5°C)
@ Refrigerate/freeze animal ingredients. Olive oil
raw material etc. : below -10°C
@ 10°C or less for packaged raw oysters

Fig. 1. Distribution temperature regulation excerpted from Korea
Ministry of Food and Drug Notice No. 2019-56 (2019. 07.02.)
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Fig. 2. Temperature range of typical food distribution in Korea
% Note: Re-illustrated based on the Joo & Lee (2008) and Korea
Ministry of Food and Drug Notice No. 2020-117(2020.12.01.)
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Table 1. Test sample and testing conditions

Prod- | Storage Packaging

IJAn example of test sample
uct |temperature | method xamp p

8+£2°C
(Low tem-
perature incu-
bator)

EPS tray+
ox1°c  |PE wrapping
(Super-

chilling stor-

age)

IFlatfish|

@520 102 132 (3h
XLy ——

Super-—chilling refrigerator

Fig. 3. Refrigerators used for experimentation.
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Table 2. Quality indicator and limit for the packaged raw flatfish

Quality indicator Quality limit

Number of bacteria below 100,000 CFU/g

E. coli count below 10 CFU/g

Staphylococcus aureus count below 100 CFU/g

Calculated value according

Volatile base nitrogen
to storage temperature

pH As a reference

Sensory evaluation Average 3 or higher
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Table 3. Bacteria counts of flatfish stored at different temperature conditions

. Time, Days
Storage condition
0 1 2 3 4 5 6 7 8
Refrigerated at 8°C 510 820 7,200 3,100 390,000 N/A* - - -
Super-chilled at 0°C 510 110 280 1,300 1,820 2,200 4,300 7,200 51,000

* Tests were stopped from day 5 due to overgrowth of microorganisms
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Fig. 4. Changes in bacteria counts of packaged row flatfish stored at different temperature conditions.

Table 4. Calculation of volatile basic nitrogen according to storage temperature
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Storage condition Regression equation

Calculation

Quality limit

Refrigerated at 8°C y=10.8952x + 16.1307

y=0.8952 x 3 +16.1307

13.45

Super-chilled at 0°C y=2.0055x +20.3664

y=2.0055 x 3 +20.3664

14.35

Table 5. Apparent comparison of packaged row flatfish stored
at different temperature conditions

Table 6. Results of sensory evaluation of packaged row flatfish
stored at different temperature conditions

Storage
time, day
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0 - 5.0 5.0 5.0 5.0 5.0 5.0
0°C | 45 4.5 4.5 4.5 4.5 4.5

! 8°C | 45 4.5 4.0 4.0 4.0 42
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Fig. 5. Results of sensory evaluation of packaged row flatfish stored at different temperature conditions.

Table 7. Calculation of shelf-life of packaged row flatfish

Shelf-life (Day)
Quality indicator Quality limit

Refrigerated at 8°C | Super-chilled at 0°C

Number of bacteria below 100,000 CFU/g 3 >8

E. coli count below 10 CFU/g >6 >8

Staphylococcus aureus count below 100 CFU/g >6 >8

Volatile base nitrogen (Calculated value according to storage temperature 1 6

pH As a reference -

Sensory evaluation Average 3 or higher 5 7
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