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1. FFA ZJU0L15 REFAEFREK S\ RIERT R M1-3 BIXZ ERAES
Figure 1. The optic micromorphology of parent ZJU0115 and its spheroplasts S and candidate mutants M1-3.

ZJU0115 and M1-3: Bar=100 um; S: Bar=10 pum.
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* 1 EERTE M1-3 REFEAR ZIU0115 HFSEFE
¥

Table 1. The morphological parameters of candidate
mutants M 1-3 and its parent ZJU0115

Strains  Helix number  Filament length/um  Pitch/um
ZJU0115 10.0+0.8A 700.7+81.6 A 72.1+29A
M1 3.4+0.5B 374.8451.0B 122.2+6.3B
M2 6.0+0.8C 373.1+57.7B 70.9+1.1A
M3 5.8+0.8C 304.6+43.8C 54.0+2.3C

*: The data is average of 100 replicates. In the same column,
values with different superscripts mean significant difference at
0.05 level.
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* 2. BRERTAH M1-3 REFEAR ZJU015 EIT] HiFE I E =K
Table 2. Production traits of candidate mutant M 1-3 and its parent ZJUO115 in large-scale cultivation

Strains ZJU0115 M1 M2 M3
Consumption of diesel 0il/100 kg Spirulina sludge/L 45+0.3A 47+0.4 A 4.6£0.2 A 45+0.4 A
Dried powder/100 kg Spirulina sludge/kg 5.7+0.4 A 10.8+0.3 B 11.3+0.3B 9.9+0.2B
Production of dry algae powder/[g/(m?-d)] 6.5+1.4 A 51+16B 6.7t1.2 A 53+15B
Polysaccharide content in algae/% 6.4+1.9A 6.2+t1.6 A 6.5t1.2A 6.9+2.1 A
Protein content in agae/% 57.2+3.6 A 56.6£2.9 A 57.8+3.2A 56.7+2.5A
Extracellular polysaccharide content/(mg/L) 3.7+t0.6 A 25+0.4B 2.6:0.5B 2.8+0.8B

*: The datais average of 16 replicates. In the same line, values with different superscripts mean significant difference at 0.05 level.

actamicro@im.ac.cn
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Figure2. The scanning and transmission el ectron microscopic morphology of ZJU0115(HD) and its parent.
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Figure 3.
ZJU0115(HD); 2: ZJU0115; CK: control.
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Selection and ultrastructure and RAPD analysis of a new
Spirulina platensis strain with high-efficiency dehydration
performance

Chenchen Li*, Fanyue Wang?, Zhiping Wang", Qigi Lu', Ziyuan Chen®

! Institute of Nuclear Agricultural Sciences, Zhejiang University, Key Laboratory of Chinese Ministry of Agriculture and Rural
Affairs for Nuclear-Agricultural Sciences, Hangzhou 310058, Zhejiang Province, China
% College of Environment, Zhejiang University of Technology, Hangzhou 310014, Zhejiang Province, China

Abstract: [Objective] Breeding a new Spirulina strain with high-efficiency dehydration performance, and
effectively reducing the energy consumption of dry powder production. [Methods] The spheroplasts of Spirulina
platensis strain ZJU0115 that is widely used in large-scale cultivation, were prepared by tissue homogenate
breaking and centrifugal sedimentation. They were treated by 0.6% EMS for 30 min and 2.4 kGy ®Co gamma rays,
and then screened by Zarrouk’s medium containing 0.02% xanthan gum, cultured by the single filament separating,
detected of water-holding rate in algae sludge and extracellular polysaccharide (EPS) content in filtrate. [Results] A
mutant named ZJUO115(HD) was obtained. The yield and contents of protein and polysaccharide in ZJUO115(HD)
were similar to that in ZJUO115, but the sludge water-holding rate and EPS content of ZJU0115(HD) decreased by
5.9% and 29.7% respectively. Ultrastructure analysis showed that the filament surface of ZJU0115(HD) was
smoother and had fewer milky-white adhesives considered acidic polysaccharides than that of ZJU0115. And the
polyphosphate granules in ZJU0115(HD) cells were significantly smaller and more dispersed. Moreover, RAPD
(randomly amplified polymorphic DNA) analysis indicated that the amplifcation bands of primers Sy revealed
significant polymorphisms between ZJU0115(HD) and ZJU0115. [Conclusion] ZJU0115(HD) has good production
traits and stable high-efficiency dehydration performance in industrial cultivation. In particular, nearly 50% of the
energy consumption of its sludge drying could be saved. The new strain will help promote the current Spirulina
industry to a new stage of high efficiency, energy saving, green and environmental protection.

Keywords: Spirulina platensis, high-efficiency dehydration performance, mutant, breeding, ultrastructure, RAPD
(randomly amplified polymorphic DNA)
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