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CRYOPRESERVATION OF MARINE GOLDEN- BROWN ALGAE ( CHRYSOPHYCEAE)
USED AS AQUACULTURAL DIET BY ENCAPSULATION-DEHYDRATION

WANG Q+Hua, LI He', ZHANG Er-Dong, GAO Yaw-Ping , LI Da-Peng”
(School  Life Saences, Liaoning Normal Uhiwarsity, Dalian, 116029)
“( Department of Biological Engineaing, Dalian N ationalities Unwersity, Ddian, 116600)
“( Instite f Oceanology, Chinese Academy ¢ Sdences, (Qingdao, 266071)

Abstract Three golder brown algae ( Chrysophyceae) , Pavlova viridis, Isochrysis zharjiangensis and I. galbana
3011 used as aquacultural diets, were preserved in liquid nitrogen using encapsulation- dehydration. Algal cells in the
early stationary phase were used for cryopreservation. Harvested cells were encapsulated in 3% Ca- alginate beads
with 30 %o NaCl, about 2 million cells in one bead. Beads were desiccaed with silica gel then diredly immersed in
liquid nitrogen. Cell viability afier thawing was evaluated by its chlorophyll content. The main factors influencing cell
viability, such as dehydration rate, water content of beads, recovery methods dter thawing, were studied. The re-
sults were as follows.

Effect of dehydration rate: Various dehydration rates were atained by regulating the weight of silica gel in Petri
dishes. At different dehydration rates, all the three algae obtained highest viabilities at the dehydration rate of
— 0.9% water content/ h. Cell viability was low at either high or low dehydration rate. This is perhaps related to
their own tolerance against desiccaion and freezing. Some reports showed that several green algae also achieved high
viability at the dehydration rae of — 0.9% waer content/ h using encapsulatior- dehydration. It is possible tha the
dehydration rate of — 0. 9% water content/ h is common to many marine microalgae.

Effect of water content on cell viability: Water content of plant material is the key fador influencing cell viability
using encapsulation- dehydration. For every alga species, the optimum water content of beads before being freezen is:
P. viridis 35%, 1. zharjiangensis and I. galbana 3011, 30% . The highest viability of P. wviridis reached
74.4% when it was dehydrated to its optimum water content. As for other two algae, their highest viabilities were
15.3% and 17. 4% respedively. Some research on green algae reported 40% optimum water content. This re-
search, however, showed the optimum range of water content for the three golden-brown algae is between 30% and
35% .

Effect of recwvery methods afier thawing: Afier thawing, three recovery methods were used before re- cultivation.
The highest viability of P. wviridis was obtained when beads were inaubated in culture medium for 48h in darkness at
22°C. The other two algae, the optimum condition is in a gas phase with 75% relative humidity for 12h in darkness
at 22 °C. Various researches have shown that recovery methods depend on algae species.

In this study, cell cryopreservation viabilities of P. wiridis, I. zharjiangensis and I. galbana 3011 could
reach a maximum of 74. 4%, 15. 3% and 17.4% respectively.

Key words Encapsulation- dehydration, Cryopreserva ion, Water content, Dehydration rae, Recovery method



