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Effect of Diluents for Cold Storage of Olive Flounder
(Paralichthys olivaceus) Sperm
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The effects of diluents composition on cold storage for olive flounder (Paralichthys olivaceus) sperm were
examined in terms of the swimming speed of sperm, the percentage of mobile sperm, and fertilization
rates. The following results indicated that cold storage methods with fresh conditions could be employed
in olive flounder milt preservation. The preserved sperm of olive flounder that was diluted 1:10 with artificial
seminal plasma Il (ASP II) and Stein's solution (SS) at 0 C remained motile for 30 days. The most effective
condition for cold storage was ASP II and SS at 0C for the sperm, although there is no significant difference
statistically. No difference in the fertilization rate was found between fresh sperm and the preserved ones
with ASP [, II and SS at 10 days post-storage.
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Table 1. Constituents of diluents used in cold storage

ASP | ASP Il SS MFR
KCi (g/L) 1.55 0.87 0.40 0.60
NaCl (g/L) 6.52 8.24 7.50 13.50
CaCl; (g/L) 04 0.54 - 0.35
MgCl (g/L) 212 0.13 - 0.02
Glucose (g/L) 0.24 0.02 1.00 -
NaHCO3 (g/L) - - 2.00 0.03
pH 7.9 7.79 8.21 7.70
Osmolality (mOsm/kg) 295 293 291 444

ASP 1, artificial seminal plasma I, ASP II, artificial seminal
plasma II; MFR, marine fish Ringer's solution; SS, Stein's
solution.
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Table 2. Properties of milt and seminal plasma of olive

flounder (Paralichthys olivaceus) (Mean+SE)

Properties Values

Spermatozoa concentration (><109/mL) 1.30+£0.17

Spermatocrit 912

K* (mmoliL) 11.6+0.3

Na® (mmol/L) 1413

CI" (mmol/L) 123+1

Ca (mg/100 mL) 9.7+0.4

Mg (mg/100 mL) 3.3x0.3

Glucose (mg/100 mL) 2.410.2

pH 7.79+0.09
Osmolality (mOsm/kg) 29542
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Fig. 1. Changes of swimming speed and mobile sperm
percentage of olive flounder (Paralichthys olivaceus) sperm
stored at 0°C with four diluents. ASP I, artificial seminal
plasma I; ASP 1l, artificial seminal plasma II; MFR, marine
fish Ringer's solution; SS, Stein's solution; UM, undiluted
milt. Different superscripts indicate significant differences
between sampling times (P<0.05).
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Fig. 2. Changes of swimming speed and mobile sperm
percentage of olive flounder (Paralichthys olivaceus) sperm
stored at 2C with four diluents. Other details as for
Fig. 1.
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Fig. 3. Changes of swimming speed and mobile sperm
percentage of olive flounder (Paralichthys olivaceus) sperm
stored at 4C with four diluents. Other details as for
Fig. 1.

Fertilization rate (%)

0°C 2T 4°C
Storage temperature

Fig. 4. Variation in fertilization rate of olive flounder
(Paralichthys olivaceus) sperm stored at different water
temperature with four diluents. Other details as for Fig. 1.
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Table 3. List of diluents for cold storage of fish sperms
Fish Diluents References
Atlantic cod MME DeGraaf and Berlinsky, 2004
Atlantic salmon MCM Truscott et al., 1968
UM Stoss and Refstie, 1983
Black sea bream Plasma Lim, 1998
Bluefin tuna Mounib's medium Doi et al., 1982
Brown sole SS Chang et al., 2002
Carp um Billard et al., 1988
Chum salmon UM Jensen and Alderdice, 1984
Grey mullet Plasma Chang et al., 1999a
Grouper Extender 251, 198 Withler and Lim, 1982
Haddock MME DeGraaf and Berlinsky, 2004
Japanese eel Isotonic KCI Ohta and lzawa, 1996
Marbled sole 1% NaCl Chang et al., 2002
Milkfish Serum Hara et al.,, 1982
Olive flounder SS Chang et al., 2002
Paddiefish NaCl _ B.rown and Mins, 1995
100-150 mM glucose, 20 mM tris Linhart et al., 1995
Rainbow trout Fluorocarbon McNiven et al., 1993
UM Stoss et al., 1978
River puffer 0.3 M glucose Chang et al., 1999b
Shovelnose sturgeon 100-150 mM glucose, 20 mM tris Linhart et al.,, 1995
Starry flounder SS Chang et al., 2002
Tiger puffer MFR Chang et al., 1997
Tilapia EC Harvey and Kelley, 1984

EC, egg yolk-citrate with sucrose or glucose; MCM, modified Cortland medium; MFR, marine fish Ringer's solution, MME,
modified Mounib's extender; SS, Stein's solution; UM, undiluted milt.
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