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Effects of Short-term Continuous Shear Stress on Cells
Growth and Recovery of Laminaria japonica
Gametophytic Cells in Photobioreactor

HUANG Na CHEN Si-Ye and QI Han-Shi "

200240
Center of Cell Culture and Bioprocess Engineering  Shanghai Jiaotong University — Shanghai 200240  China

0 ~ 10001/ min Laminaria japonica 0 ~ 60h
23.5d
90r/min 2.36mg/L 270 ~ 10001/ min
1000r/min 18
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Abstract  Laminaria japonica gametophytic cells were cultivated in a photobioreactor under continuous shear stress 0 ~ 10001/
min in 60 hours and the following static cultivation within 23.5 days. The content of chlorophyll a reached the maximum value
of 2.36mg/L at the end of continuous shear stress when the agitation speed was 90r/min while the chlorophyll a chl a

concentration decreased quickly and nitrogen and phosphorus were released under high shear force 270 ~ 1000t/min . The cell
injury ratio at 1000r/min was as 18 times as that of the control. During the recovery course gametophytic cells showed
themselves distinct recovery capability at all agitation speeds. Furthermore the content of chl a is a more exact index as biomass

than dry cells weight DCW . Besides cell injury ratio the liberation of phosphorus demonstrates the cells injury.
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Fig. 1  Effect of agitation speed on content of
cellular chlorophyll a in continuous shear course
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Fig. 2 Effect of agitation speed on nitrate
concentration in continuous shear course
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Fig. 4  Microscopic morphology of cell clump
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Table 1 Effect of agitation speed on cell injury ratio
Continuous agitation
Agitation speed/ r/min time/d 0 0.5 1 5 2 2.3
Control 0 3.85% 3.15% 3.08% 4.07% 2.65% 3.54%
90 2.48% 4.34% 3.84% 4.65% 6.95% 8.07%
120 4.04% 5.46% 5.711% 7.34% 11.48% 13.61%
150 2.51% 4.89% 5.76% 12.47% 17.78% 22.38%
180 3.16% 4.94% 8.82% 13.37% 21.94% 28.49%
270 2.07% 6.79% 12.48% 19.37% 26.49% 43.31%
600 3.98% 8.61% 17.68% 24.59% 34.19% 50.62%
1000 2.67% 9.79% 23.52% 37.64% 49.17% 53.97%
5 2.5d
S <
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