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Table 1 Calculated values of the observed thiele
modulaes, effective factor and intrinstic
oxygen uptake rate for each aggregate
size

d/mm ¢ ] R*/ x 107 *kg-{m*-s) !

1.8 29 0.069 5.6
3.4 26 0.077 5.8
5.5 24 0.083 5.8
7.4 28 ¢.070 6.0

The variation of the observed oxygen up-

Fig.2 Effective diffusivity of oxygen in CCA ag-

gregates as a function of aggregate size
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Table 2 Calculated values of the maxium aggre-

gate diameter for which the concentra-

tion of oxygen remains greater than zero
throughout aggregates

d/mm 1.8 3.4 5.5 7.4
o e/ U 0.11 0.12 0.37  0.42
d’ pu/ M 4.3 1.9 1.1 0.95
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Fig.3 The relative viability of cells within differ- indicated by arrows

ent sizes of CCA aggregates
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Study on Oxygen Transfer Characteristics Within the Compact Callus
Aggregates of Rhodiola sachalinensis

Xie Jian Xu Jianfeng Feng Pusun
( Institute of Biochemical Engineering, Dalian University of Technology, Dalian 116012)

Abstract The effective diffusibility of oxygen in compact callus aggregates ( CCA) of Rhodiola
sachalinensis was extremely small, varying from 5.0x 10 " 10 1.0 10~° m?/s and increasing with
the aggregate diameter. The calculated results indicated severe oxygen limitations occurred in CCA.
However, the direct determination of the viability of the cells demonstrated that CCA contained a
high fraction of viable cells. It was suggested that the tissue differentiation or plasmodesmata within

CCA may provide channels for improved transport of oxygen and other nutrients.
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