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Sudy on the cryopreservation of Japanese flounder ( Paralichthys
olivaceus) embryos by a programmed freezing method
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ABSTRACT Study was carried out on cryopreservation of Japanese flounder ( Paralichthys
olivaceus) embryos, aiming at optimizing the programmed freezing method. Through toxicity
tests of cryoprotectant in Japanese flounder embryos, methanol (MeOH) and propylene glycol
(PG were found to be lower than other cryoprotectantsin toxicity to embryos. Furthermore,
the mixed cryoprotectants, viz. 20 % 25 %PM (PG+ MeOH) , was even weaker in toxicity ,
compared to sngle cryoprotectant. In the cooling process, it was better to adopt 2 /min as
the velocity of descending temperature beforeicing, and then usng 8 / min. until exposng to
liquid nitrogen, with reaching - 45  being preferable. By usng the optimized descending tem-
perature process, 5 embryos survived in 26 flounder embryos at tail-bud stage undergoing cryo-
preservation with 20 %PM solution, and 7 survived in 45 with 22 % PM P solution.
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Table 1 Cryopreservation results of P. olivaceus embryos
Cryopro- Number Number of Sorage time Number of Number of Surviva
Embryos stage . ) .
tectants of straws embryos inLN2/h abnormal embryos  survival embryos time(d)
20 % PM 5 26 17 0 5 2 7
(Tail-bud)
22 % PMP 9 45 17 1 7 2 17
(Tail-bud)
(2) , Stoss  (1983) 0.3
0.35 /min , -20 , 6.4 %
(1997) ’ ’
(1994) ( Hypophthal michthys) (Aristichthys nobilis)
(Ctenopharyngodoni del | us) (Megalobrama amblycephala Yih) (Oryzias|atipes) ,
0.2 0.5 /min - 40 , 20 % ;2
/ min -40 10 /min -19% 90 % Hagedorn (2004)
, , , (2 4 /min) - 30 10 min,

20 % 35 %, -8 /min - 30 10 min, 92 %,
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k i 4

1. x40 ,2. x40 ,3. x40 4. x40 ,5.

1 x60,6. 2 x40,7. 5 x40.,8. 15 x 40
1. Survival cryopreserved tail-bud embryo x 40, 2. Tail-bud embryo at the later stage x 40, 3. Embryo at the movement
stage X 40, 4. Embryo at pre hatching stage x40, 5. 1d larvae ater hatching x 60, 6. 2d larvae ater hatching x40, 7.
5d larve ater hatching x40, 8. 15d larvae after hatching x 40

Plate Survival cryopreserved flounder embryos ater thawing with hatched fry

(3) : :
(Cabrita et al.

2003) (Liuetal. 1999) (Janik et al. 2000) (Hagedorn
1998) , )

, (Salmo gairdneri Richardson) (Salmo trutta
Linnaeus) (Oncorhynchus kisutch) (Oncorhynchus kisutch) (salvelinus
f ontinal us Mitchill) (Cyprinus carpio Linnaeus) (Aristichthys nobilis) (Megalobrama anr
blycephala Yih) (Oryzias | ati pes) (Misgurnus anguillicaudatus) (L abeo rohita)

(Catlacatla) (Cirrhina mrigala) ( Paralichthys olivaceus) (L ateol abrax japonicus)

(Chen et al. 2005)
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