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This study was undertaken to get basic data for the cold-waterless transportation of live
fish. The optimal cold temperature of plaice, Paralichthy olivaceus was determined by
checking the changes of dissolved oxygen and ammonia in the sea water and the survival
times during storage at various temperatures. After determination of optimal temperature
for transportation, the changes of serum components and muscle components of live plaice
were also carried out during storage at cold(5¥)-waterless conditions and the recovery
conditions(10% density at 15C).

At higher storage temperature, decreases in dissolved oxygen and the increases in
ammonia in seawater were observed. In addition, the survival time was short at low
temperature(0 T and 30).

Almost all of the serum components(hemoglobin, glucose, LDH, GOT and GPT) of live
plaice gradually increased during storage in cold-waterless conditions, and then those
values decreased to the initial levels after 3~10hrs storage in conditions of recovery.

The concentration of ATP in the muscle steadily decreased during storage in cold-
waterless conditions. The contents of ADP and IMP seemed to be directly related to the
extent of ATP breakdown. ADP and IMP thus showed a gradual increase during
storage.

The level of lactate in the muscles gradually increased during these storage times, also.
On the other hand, the levels of those components in the muscle entirely recovered to
their original levels within 3~6hrs storage after they were returned to conditions of
recovery.

The ratio of ATP to the ATP and its related compounds{ATP/(ATP+ ADP+ AMP+IMP)
X100} in the muscle showed 45% after 18hrs storage in cold-waterless conditions.
Otherwise, ratios returned to their original levels within 3~6hrs of storage in recovery
conditions.
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Fig. 1. Changes on dissolved oxygen in seawater with
non-aeration during storage at various tempe-
ratures.

The density of plaice in seawater is 100g/1000m]
(10%).
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Fig. 2. Arrhenius plot of dissolved oxygen decreases
at various temperatures.
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Fig. 3. Changes on total ammonia in seawater with
aeration during storage at various temperatures.
The density of plaice in seawater is 100g/1000m!
(10%).
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Fig. 4. Changes on hemoglobin content in serum of
live plaice during storage in stress conditions
(5T, waterless) and recovery conditions(15 €,
sea water).
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Fig. 5. Changes on glucose content in serum of live
plaice during storage in stress conditions(5 €,
waterless) and recovery conditions(15C, sea
water).

HolZ9] glucose(Fig. 5)v A 22mg/100
ml9 & Jehlisler, AL - T A 7|0F
MAsl Sotete] 18A1RF Foll 154mg/100mio] &
YEMIT, 15C A & 7tgd F73]
Astsle] oF 3A17kEo) 2o A HAFFOH,
hemoglobin®t} 3Ee| Hale A7ro] Utk St-
ressAlol HAZY glucose FEQ ZFlol tidte]
Birnbaum et al.(1976) % Hayashi and Ooshiro(19
70w ¥4l 548 A adrenalin®] #e} F8]5 o] 1
AZ9] glucoseE glycogeno. 298] A dol Axiy
o, Z%%2359] glycogendlA glucose22 3E
ZZ3tn 340, &, Ottolenghi ef al (1982) ] st-
ressAlel AL ERE insulin®] #H]7F oA Fo]A
Ygo] A5 Busti itk

ol Fo] FASFLAA(LDH) S 24 (Fig. 6)
£ AA 2o FA3] F715te, 18A1FEd = o
33000128, 15C F2 A 9] B FZHNA o 2
AlZbSoll Az 7R AsHEET o] ek Zo] A
AAzo dAFe LDHY F7le 8%
ZgEoz Yt Wardle(1978)
5 5ol 9% stressAlol adrenalin®l
st "o &0 RF FA Fo o
Ak 25 dEolAY Ed olF e A
glycogen®] #7]1F E3 o 93dle] fite] A4
EZAA G B

o)

i

N
el
g Ao > 7

to rir ot ol



golg] ¥4 £4 FX AL 9% 712F AT
4000 50
Stress condition Recovery condition Stress condition Recovery condition
3500 asr
a0t
= 3000
: —
5 % 35
ﬁ 2500 2 30
% [
2 2000 E
e} G
= £ 2
E 1500 E
g g 15
= 1000
10
500 5
o — 1 1 " It 1 1 1 1 G i L 1 i 1 1 " 1 1 " 1 n 1
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30
Time (hr) Time (hr)

Fig. 6. Changes on LDH in serum of live plaice during
storage at stress conditions(5C, waterless)
and recovery conditions(15C, sea water).
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Fig. 7. Changes on GOT in serum of live plaice during
storage in stress conditions(5C, waterless)
and recovery conditions(15 C, sea water).

Fig. 8. Changes on GPT in serum of live plaice during
storage in stress conditions(5C, waterless)
and recovery conditions(15C, sea water).
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Fig. 9. Changes on content of lactate in live plaice
muscle during storage in stress conditions(5 €,
waterless) and recovery conditions(15C, sea

water).
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