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Cryopreservation of Porphyra laver

-~ Masahiko Kunimoto'* and Hitoshi Kito i

Porphyra farming is one of the most important aquaculture in Japan. Ten billion

“Nori sheet” have been produced every year. However, almost harvested Porphyra
have been processed to dried sheet only. It is very difficult to’keep a good quality of
fresh Porphyra for a long time, even if it was frozen. Because cells in Porphyra laver
dead by freezing and successive cryopreservation. Dead laver lost a unique texture
and flavor. Therefore, we search for the freezing and cryopreservation conditions ‘to
keep a living laver for several months. Two important facts were known to survive
the laver cells under freezing and crypreservation process. Firstly, laver must be
cooled below 1.0°C per minute. Secondly, laver must be cryopreserved with
cryoprotective additive such as a 20% D-glucose solution. Both this cooling rate and
cryoprotectant were necessary for cryopreservation of living Porphyra laver. A life
and death of laver was discriminate easily by the observation of the cells using a mi-
croscope. Plasmolysis was observed in the déad cells. Plasmolysis caused by freezing

or cryopreservation did not recover after thawing and successive incubation.
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Fig. 1. Freezing injury in Porphyra laver.
Injured part (A-C) of thawed laver was
changed to purplish color.
Also, injured cells produced plasmolysis.
Cells in survived part (D-E) did not produce
plasmolysis.
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Fig. 2. Cells of dry laver(A) and returned laver in
ES medium(B).
Laver dried to 9.7% moisture content in re-
frigerator for 7 hours at 5°C.
At this moisture, plasmolysis did not pro-
duce.
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Fig. 3. Cells of dehydrated laver in glucose solu- ‘
tion.
Cells of dehydrated laver in 0, 20, 40 and
70% glucose solution were showed in photo—
graph A,B,C,D, respectively.
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Fig. 4. Cells of returned laver in ES medium.
Cells of laver returned in medium after de-
- hydration in 0, 20, 40. and 70% glucose solu-
tion were showed in photograph A,B,C,D,
respectively. -
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Fig. 6. Effect of cooling rate and cryoprotective additives on survive of laver.
Lavers were frozen at 0.5°C/min with 0-60% glucose(A) solution and 0-60% proline solution (B).
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Segment 0 1 2 3
Set up temp. -1 -1 -35 -35
Set up time 0:22 0:05 1:08 1:00

Fig. 5. Program time chart for Porphyra laver
freezing.
Segment 2 was altered to change the cool-
ing rate.
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Fig. 7. Cells of thawed laver after cryopreservation
for 30 days with glucose.
Lavers were frozen at 0.5°C/min with 0(A),
20(B), 40(C) and 50%(D) glucose solution.
After 30 days cryopreservation, cells of
thawed lavers were observed.
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Fig. 8. Cooling of laver blocks in commercial refrig-
erator.
Laver was packed in 6.5 cm dia. cylinder
shape films with 20% glucose, and placed in
refrigerator.
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