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Abstract  Biodiversity has continued to degrade in the 21
century due to global warming occasioned by destruction of
the environment around the world.. The Nagoya protocol
places Korea in a unique position to effectively develop and
protect its domestic genetic resources. Microalgae under
study in this research contains large amount of antioxidant
substances such as beta carotene and astaxanthin, that can be
used as biological resource owing to the large amounts
of biomass that can be secured through photosynthesis.
However, it is difficult to preserve it since cryopreservation
method used for long-term preservation is yet to be developed.
A basic study for long term cryopreservation was carried out
on Nizschia frustulum and Nitzschia amabilis which belong
to marine diatoms. As cryoprotectants (CPAs), glycerol,
DMSO, and methanol which penetrate into cells were
prepared at 5%, 10%, and 15% concentrations each, in case
of methanol, it was tested at concentrations of 5%, 10% and
12% by its nature. Two kinds of microalgae, N. frustulum
and N. amabilis, were diluted with 10%, 10 and 10*cells ml *,
respectively. The highest survival rate was shown at12%
concentration of methanol, and the figures were 6.94 +
0.31% in N. frustulum and 8.85 + 0.16% in N. amabilis. As
a result of 3 weeks cultivation of thawed microalgae after
freezing, the result is shows that N. frustulum increased
about 10 times faster and N. amabilis increased about 12
times the original concentration.
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Table 1 List of micro algae resources to be frozen in UTEX

Class Saltwater strains  Freshwater strains
Bacillariophyceae 13 2
Chlorophyceae 11 337
Chrysophyceae 0 4
Cryptophyceae 2 0
Cyanophyceae 11 59
Euglenophyceae 1 5
Eustigmatophyceae 0 2
Florideophyceae 1 0
Green Alga 0 4
Prymnesiophyceae 1 0
Xanthophyceae 0 26
Unknown 0 9
Total 40 448
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Fig. 1 Two-step freezing procedure used in the experiment for
marine micro-algae cryopreservation. Stepl; Cryobials were
placed in a prechilled freezing container (NALGENE “Mr.
Frosty”) for 1.5h in a -80°C deep freezer. Mr.Frosty provides
the critical -1°C/minute cooling rate required for cell cryo-
preservation. Step2; They were quickly transferred into a LN,
(liquid nitrogen) storage container of -196°C
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Fig. 2 Frozen process for long-term preservation of microalgae. (A); 1 pl of the culture solution is dropped on the plankton counter
and the number of cells measured using a light microscope. (B); Dilute the cells based on the concentration set for cryopreservation.
(C); Prepare cryoprotectants(CPAs) using a filter or autoclave according to the nature of the CPAs. (D); Add and mix 1 ml of each
prepared cell and CPAs into a cryo vial to make a final volume of 2 ml. (E and F); The vial in the Mr. frosty (pre-cooled to 4
degrees) freeze to -80 degrees in a deep freezer for 1.5 hours. (G); Immediately freeze vials in cryobox pre-soaked in liquid nitrogen.
(H); Carefully insert the cryobox into the designated location on the LN, container. Replenish liquid nitrogen while periodically
checking for lack of liquid nitrogen. (I); When thawing, take out the cryo box from LN, and thaw it in a 37°C water bath
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Fig. 3 Effect of various cryoprotectants (CPAs) at different concentrations on the viability of Nitzschia amabilis and Nitzschia
frustulum after cryopreservation. Control cells were cryopreserved using F/2 medium instead of CPAs. The concentrations of
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difficulty of dissolving in F / 2 medium. In the bar graph, 5% dashed line, 10% oblique line and 15% (Methanol was 12%) staircase
indicate preservative concentration. (p<0.05, One-way ANOVA, tukey-HSD)
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(D — Dead cells and degraded cellular constituents; L— living cells)
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Fig. 6 Analysis of cell morphology after cryopreservation using trypan blue staining. Nitzschia amabilis and Nitzschia frustulum were
mixed with 12% methanol and stored in LN2 for 48 hours. Immediately after thawing, it was directly stained with trypan blue (D

— Dead cells and degraded cellular constituents; L— living cells)
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