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Effect of Phosphate on Growth and Polysaccharide
Production by Suspension Cultures of Protocorm-like
Bodies of Dendrobium huoshanense
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Abstract The effect of inorganic phosphate on cell growth accumulation of polysaccharides together with nutrient utilization was
investigated in suspension cultures of protocorm-like bodies of Dendrobium huoshanense . Thirty-day-old cells were transferred
into liquid medium with the inoculum density of 100g/L cells. The results indicate that the optimal concentration of phosphate in
medium for cell growth of protocorm-like bodies of Dendrobium huoshanense was 2.5mmol/L and biomass was 496.5g/L.  fresh
weight . Phosphate was a limited factor for cell growth and there was relationship between the levels of intracellular phosphate
and cell growth. 2.5mmol/L of medium phosphate was beneficial to the absorption of carbohydrate and nitrate source.
0.312mmol/L of medium phosphate was better for accumulation of polysaccharides and production of polysaccharides was 2.22

g/L at 36 d.
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2
2.1
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1.1 1
33.3 ~ 100g/LL
MS *® 30d
MS 133.3g/LL

KNO; 30mmol/L. MgSO; 7H,0
1.5mmol/LL CaCl,- 2H,0 4.5mmol/L

3%
1.2
30d 60mL
pH 5.8 250mL
100g/L 110r/min 25+2 C 100g/L 100g/L.
14h/d 40 1
W/m> 0 0.312 0.625 1.25 2.5 Table 1 The effect of inoculum densities on growth
5 Ommol/L 6d 1 36d of protocorm-like bodies of D. huoshanense
Inoculum densities/ Increase in ~ Growth rate/
20 30 40 /L cell mass/ g/L pd”! o Ld
50d 33.3 178.4+1.6 0.050 + 0.001 6.8+0.08
33.3 66.7 100 133.3 166.7g/L 66.7 344.6+9.2 0.048£0.003  9.6+0.20
1.3 100.0 365.0+3.6 0.042+0.001 10.2+0.12
133.3 337.4+3.2 0.035+0.001 9.3+0.10
166.7 305.0+6.2 0.029+0.002 8.5+0.18
2 50 ~ 60°C
3 95 % 80%
8 2 20 ~ 40d
Savage - K 30d
- 30d

10 11
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2 2.3
Table 2 The effect of cell physiological time on growth )
of protocorm-like bodies of D. huoshanense
Cell physiological Increase in cell Jd-1 Growth rate/
time/d mass/ g/L t o L. d 0.312 ~ 2.5mmol/LL
20 333.7+£6.7 0.039 +0.001 9.2+0.07
30 363.3+3.3 0.042+0.001 10.1+0.10 6d
40 326.3+2.0 0.039+0.003 9.1+0.42
50 280.1+6.7 0.033+0.002 7.8+0.28 10% ~ 15%
ATP 85% ~ 90%
2.2
1 6
7
5.0mmol/L Curtis
0.625mmol/L
15
3
2.5mmol/L
36 d 496.5¢/L.

5007 —m— 0mmol/L
1 —e—0.312mmol/L
4001 —A— 0.625mmol/L
1 —v— 1.25mmol/L
—&— 2.5mmol/L.
—+— Smmol/L

Cell fresh weight/(g/L)

200 |
100
0 2.4
0 6 218 24 30 36 3
Cultivation time/d
1
16
Fig. 1 Kinetics of growth in suspended cultures of protocorm-like
bodies of D . huoshanense at different initial phosphate concentrations 47% 60%
5 A
~ 4 -
= b
= e
: g
£’ z
£ kS|
g 2 =]
= 7}
3
= g
0 T T T T T T
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Cultivation time/d Cultivation time/d

—m— Ommol/L; —8—0.312mmol/L; —A— 0.625mmol/L; —v— 1.25mmol/L; ——2.5mmol/L; —+— 5.0mmol/L

2 A B
Fig. 2 Kinetics of extracellular A and intracellular B phosphorus levels in suspended cultures of protocorm-like bodies

of D. huoshanense at different initial phosphate concentrations
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Residual sugar/(g/L)

Medium nitrate/(mmol/L)

0 6 12 18 24 30 36
Cultivation time/d Cultivation time/d
—m— Ommol/L; —8—0.312mmol/L; —A— 0.625mmol/L; —¥— 1.25mmol/L; ——2.5mmol/L; —+— 5.0mmol/L

3 A B
Fig. 3 Kinetics of sugar A and nitrate B consumption in suspended cultures of protocorm-like bodies of D . huoshanense

at different initial phosphate concentrations

2.5mmol/L —m—Ommol/L
= | —®—0.312mmol/L ———
B% 96% B 008 A 0 625mmolL > —
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g ¥— 1.25mmol/L \ A
E + e
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Q
2.5 E 004
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5
Fig. 5 Kinetics of polysaccharides content in medium in
suspended cultures of protocorm-like bodies of D. huoshanense
at different initial phosphate concentrations
—ME—O0mmol/L
3.09 —@—0.312mmolL 3
—A—0.625mmol/L
—mE—O0mmol/L 2.54 —¥—125mmol/L
—®—0.312mmol/L —&—2.5mmol/L
201 ® —A—0.625mmol/L 5.0] —+—5.0mmoliL
18 4 —¥—1.25mmol/L ’
—&—2.5mmol/L

16
14
124

—+—>5.0mmol/L

Polysaccharide yield/(g/L)
"
1

Polysaccharide content/(mg/g)

10
8 0.5
6 -
0.0 T T T T T T
41 0 6 12 18 24 30 36
24 Cultivation time/d
0 T T T T T T 6
0 6 12 18 24 30 36
Cultivation time/d Fig. 6 Kinetics of polysaccharides yield in suspended
4 cultures of protocorm-like bodies of D. huoshanense
Fig.4 Kinetics of accumulation of polysaccharides in cell in at different initial phosphate concentrations
suspended cultures of protocorm-like bodies of D . huoshanense
at different initial phosphate concentrations
6 3
2. 5mmol/L 18d 36d
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Yp/s
0.312mmol/L, 24d 36d 0.312mmol/L
Y.
2. 5mmol/L
3
Table 3 Effect of initial phosphate levels on cell growth and polysaccharide synthesis in suspended cultures of D. huoshanense
Growth rate Utilization/ %
Pi/ mmol/L - Yos Yo
i/ mmo p/d /oL d s C NO, N PIS
0.000 0.020 + 0.001 3.2+0.14 0.49+0.02 56 +0.04 60 +0.02 0.109 = 0.002
0.312 0.028 + 0.001 5.2+0.10 0.59+0.01 80+0.05 79 +0.06 0.122 +0.001
0.625 0.034 +0.002 7.7+0.34 0.67+0.01 94 +0.01 89+0.04 0.070 + 0.004
1.250 0.037 £ 0.001 9.0+£0.32 0.77+0.03 99 +0.06 93+0.03 0.032 +0.002
2.500 0.039 +0.001 9.3+0.42 0.79+0.02 99 +0.01 96 +0.02 0.031 +0.003
5.000 0.037 +0.001 9.0+0.15 0.77+0.01 98 +0.02 93+0.01 0.034 +0.001
2. 5Smmol/L
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