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Abstract

To achieve the low temperature-high density transportation conditions of live fish, the optimal low temperature
of live plaice, Paralichthys olivaceus was investigated by the change of dissolved oxygen in the seax water and
the survival uimes during storage at various temperatures. The changes of serum components (LDH and GPT),
muscle components (lactate and ATP and to related compounds) and breaking strength in the muscle were also

studied during storage at the conditons of stress (5°C-10% and 50% density) and recovery (18°'C-5%

density).

The optimal temperature for the low temperature-high density transportation of live plaice was found to be 5°C.
Serum components of live plaice gradually increased during storage under the condition of low temperature-
high density, and these values then decreased to the initial levels after 6-10 hrs of storage time recovery
condition. The level of lactate in the muscle gradually increased in stress conditions, and then these values also
decreased in recovery condition. The ratios of ATP to ATP and its related compounds {ATP/(ATP+ADP+

AMP+IMP)}

100 in the muscle showed 42% after 18hrs storage in stress condition (5°C

-50%:}). Otherwise, the

ratios returned to their original levels within 6 hrs of storage time in recovery conditions. The level of breaking

strength in the muscle was higher than initial levels up o 12
original levels after 18 hrs storage time in stress conditions (5

hrs storage. but these values were decreased (o the
"-509%).
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Conditions employed for breaking strength
profile measurement of plaice muscle

SUN RHEOMETER

Instcument (Compac-100, Japan}

Sample thickness 10 mm’

Cylindrical plunger 10 mm” in diameter
Crosshead speed | mm/sec

Load cell 10,000 g

Chart speed 6k mm/min

‘Simulated a slice of “sashimi” .
"Simulated the molar tooth.
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Fig. 3. Changes in dissloved oxygen in seawater with non-
aeration during storage at various temperature. The
density of plaice in sea water is 100 g/100 mL (10%).
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Fig. 4. Changes in LDH (lactate dehydrogenase) in serum
of live plaice storage under stress condition [5°C-10%) ()
or 50% (@) density] and recovery condition (15°C-5%).
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Fig. 5. Changes in GOT (glutamic pyruvic transaminase)
in serum of live plaice storage under stress condition [5°C-
10% () or 50% (@) density] and recovery condition
(15°C-5%).
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Fig. 6. Changes in lactate contents in muscle of live plaice
during storage under stress conditions [5'C-10% () or
50% (@) density] and recovery condition (15°C-5%).

of Fmolal frake] Aol whebxivii BLaLsha
1o Wiltenberger et al., 1975).

HE-go] ATP whelizd o] ¥kE Fig 7ol L,er.qm
v} # a0l ATP ke 5.5 pmole/ge] @l o, A&
A A gr12te] Aol Rl e ANE ksiel A
A 18A1 7RO 3.0 pmo]e/gﬂ]]»/ 7 AEed ol ADPE
ATPoL gl & A abv] ghgo] Aias] Srlsbel 2

2

Content (u molelg)

o | 1141 Illll lllll |
0 3 6 8 12 15 18 21 24 27 30

(ATP/(ATP+ADP+ANMP+MP))X100(%)

Storage time (hr)

Fig. 7. Changes in ATP and its related compound and
ATP/total rate in live plaice muscle during storage under
stress conditions (5°C-50%) and recovery condition (15°C-
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Fig. 8. Change in breaking strength of live plaice mus-
cle during storage under stress condition (5°C-50%
density) and recovery condition (15°C-5% density).
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