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Effect of salicylic acid on cell growth and polysaccharide
production in suspension cultures of protocorm-like bodies
from Dendrobium huoshanense

Bo Wang, Lihua Pan, Jianping Luo, and Xueqiang Zha
School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China

Abstract: Polysaccharides from Dendrobium huoshanense possess immunostimulating activity, antioxidant activity and anticataract
activity. In order to produce the active polysaccharides from Dendrobium huoshanense through cell culture, we investigated the
effects of salicylic acid on cell growth, accumulation of polysaccharides and utilization of carbon source in suspension cultures of
protocorm-like bodies from Dendrobium huoshanense. Although salicylic acid slightly inhibited the cell growth, it was beneficial to
the utilization of carbon source, thus leading to significant increase in the contents of polysaccharides. The highest polysaccharide
production occurred on the medium supplied with 100 pmol/L salicylic acid. After 18 days of culture the production of
polysaccharides reached 3.129 g/L, which was 1.63 times that of the control. Further, we established the kinetic models describing
cell growth, polysaccharide production and carbon source utilization based on Logistic equation, Luedeking-Piret equation and
Luedeking-Piret-Like equation. The calculated values from the kinetic models showed a good fit to the experimental values,
suggesting that salicylic acid could be an effective compound to enhance the production of active polysaccharides from protcorm-like
bodies from Dendrobium huoshanense.
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Fig. 1 Effects of salicylic acid on cell growth in suspension
cultures of protocorm-like bodies from D. huoshanense. —o-,
—m—: 0 umol/L; —o—, —e—: 50 umol/L; —-A—, —A—: 100 umol/L;
—V—, —=¥—: 150 pmol/L; blank symbols stand for cell fresh
weight; black symbols stand for cell dry weight.
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Fig. 2 Effects of salicylic acid on polysaccharide production
in suspension cultures of protocorm-like bodies from D.
huoshanense. -o—, —m—: 0 pumol/L; —o—, —e—: 50 umol/L; —A—,
—A—: 100 pmol/L; —V—, —¥— 150 pmol/L; blank symbols
stand for intracellular polysaccharide; black symbols stand for
total polysaccharide.
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Table 1 Effects of salicylic acid on kinetic model parameters of suspension of protocorm-like bodies from D. huoshanense

Salicylic acid (pmol/L) i (d7) Yerx (8/2) Y (8/8) Yers) (g/2) m, [g/(g - d)] m; [g/(g - d)]
0 0.1294 0.1271 0.7612 0.0812 0.0007 0.009
50 0.1276 0.2117 0.7225 0.1106 0.0012 0.008
100 0.1260 0.2525 0.6951 0.1426 0.0010 0.006
150 0.1240 0.1685 0.6648 0.1089 0.0008 0.004

F2 LUESKRBEMILL

Table 2 Comparison between the experimental value and calculated value

Experimental value of C,/Calculated Experimental value of Cp/Calculated Experimental value of Cg /Calculated
Salicylic acid value of C, value of Cp value of Cg
(pmol/L) . LS O .
Mathematical Standard variance Mathymatical Standard variance Mathematical Standard variance
expected value expected value expected value
0 1.018 0.0051 0.988 0.0061 0.982 0.0041
50 0.986 0.0061 1.036 0.0078 0.989 0.0069
100 0.991 0.0039 1.022 0.0029 1.008 0.0058
150 1.026 0.0049 1.019 0.0059 1.031 0.0072
s
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