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Cryopreservation of Spirulina

LIMi WANG Su-Ying© DONG Shi-Rui

(Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science,
Tianjin University of Commerce, Tianjin 300134, China)

Abstract: [Objective] This study aimed to establish the cryopreservation technique of Spirulina that
with low temperature tolerance and research the preservative applicability of this method to the
different Spirulina. [Methods] We screened out the low temperature tolerant Spirulina by iodometric
method. This paper used the single factor analysis and orthogonal experimental designed method to
optimize the conditions to the cryopreservation technique of Spirulina with low temperature tolerance,
and then used this optimized method to preserve the eight different kinds of Spirulina. [Results] The
result showed that the FACHB-351 Spirulina was the best one to endure the low temperature, and the
optimal cryopreservation conditions were obtained as follows: using the 10% sucrose solution as the
cryoprotectant, putting the algal cell density of 1.0x10” CFU/mL in the 4 °C refrigerator liquid and
cultivating for 72 h, mixing up the algae fluid and protective agent after precooling at 0 °C for
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30 minutes respectively, and then preserving it in the liquid nitrogen after the mixture liquid stayed at
0 °C for 3 h. This experimental result indicated that FACHB-350, FACHB-1070, FACHB-902 were
no-resistant to low temperature and lost cell activity with the survival rate of 0% after preservation for
six months, the rest five kinds of Spirulina could resurrect during a certain period of time for the
growth of normal. And the FACHB-351 showed be the highest survival rate 39.33%. [Conclusion]
This study established the cryopreservation method which was suitable for the preservation of good

low temperature resistance Spirulina.

Keywords: Spirulina, Low temperature resistance, Cryopreservation
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Figure 1 Low temperature resistance test for the
experimental algals

Note: F is shorthand for FACHB.
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Figure 2 Effect of different protective agents on viability
of the Spirulina
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Sucrose.
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Figure 3 Effect of different algal filament density on
viability of the Spirulina
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Figure 4 Effect of different cold acclimation time on
viability of the Spirulina
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Table 1 Factors and levels of orthogonal test for freezing procedures

K A B C D
Ii | ClEediny ] 0 °C {5+ R HJ (] —20 °C {5+ B B[] —80 °C {5 B H [
eve Acclimation time (h) Stay time of 0 °C (h) Stay time of —20 °C (h) Stay time of —80 °C (h)
1 48 1 0 0
2 60 2 0.5 0.5
72 3 1 1

R2 REEBFEZRERITRERSH

Table 2 Results and analysis of orthogonal test for freezing procedures

AhE Qll4tﬁ¢ I‘Eﬂ. 0°C %%’Eﬂ‘lﬁl —20°C EE%?EQ‘ [i] —80°C Ea’éﬂﬂ“ [ BER
Treatment Acclimation time Sta;; time of Stay tolme of Stay tolme of Survival rate (%)
(h) 0°C (h) =20 °C (h) —80 °C (h)
1 1 1 1 1 66.13
2 1 2 2 2 46.83
3 1 3 3 3 53.02
4 2 1 2 3 51.03
5 2 2 3 1 69.70
6 2 3 1 2 51.54
7 3 1 3 2 52.03
8 3 2 1 3 55.75
9 3 3 2 1 76.11
ki 55.33 56.40 58.67 70.65
3 57.42 58.28 57.99 50.13
ks 62.15 60.23 58.25 54.13
R 6.82 3.83 0.68 20.52

x3 REEFERRITAZEDNR

Table 3 Analysis of variance of orthogonal test design for freezing procedures

LS Sl I B ¥75 0 F{H B
Variation Sum of squares Degree of freedom Mean square F value Significance
EJM*’_EQLIEH, . 220.033 2 110.017 65.249%* P <0.01
Acclimation time
o, (B, B ik
0°C {’.?Ea i 65.976 2 32.988 19.565%* P <0.01
Stay time of 0 °C
— o B, B it
20 C el 2.079 2 1.039 0.616 P >0.05
Stay time of —20 °C
_Q0) °C {2283 ik
80 C PR TE] 2129.292 2 1 064.646 631.420%* P <0.01
Stay time of —80 °C
=]
%ﬁ . 30.350 18 1.686
Deviation

Note: Foos5(2,18)=3.55, Fo.99(2,18)=6.01; **: There are significant differences.
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R4 EMBREFRFEREREFEEE, %)

Table 4 The experimental results for cryopreservation of algae (survival rate, %)

i AflE] Time
Algae species 24h 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month
F-810 69.92 4227 41.66 4131 40.52 40.03 38.41
F-793 65.18 4538 43.49 40.76 38.72 36.09 35.11
F-351 75.79 50.91 46.30 42.68 41.43 40.20 39.33
F-1070 40.84 10.47 8.93 6.77 0 0 0
F-794 68.77 42.11 40.54 39.08 3521 32.14 31.32
F-902 37.24 9.15 7.11 5.43 0 0 0
F-971 59.04 30.05 28.39 27.13 24.39 22.54 21.13
F-350 43.65 7.81 4.40 0 0 0 0
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