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Effect of different culture conditions on protocorm-like bodies of Dendrobium
candidum in bioreactor culture
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Abstract: Objective To explore the effect of different culture conditions on protocorm-like bodies (PLBs ) of Dendrobium candidum
in bioreactor culture. Methods Inoculation quantity, ventilation, sucrose concentration, and light intensity were taken to carriy out the
single factor experiment design. Biomass was determined by drying method, polysaccharide content by phenol-sulfuric acid method and
SPSS16.0 software was used for data analysis. Results Under the bioreactor culture, the nutrient media components for the proliferation
of PLBs of D. candidum and accumulation of polysaccharide werel/2 MS medium supplemented with 1.0 mg/L NAA, 5% coconutmilk,
and 3% sucrose, 6.0 pH, was benefit for the proliferation and polysaccharide accumulation of the PLBs. The culture conditions such as
inoculation with 40 g/L,, 15 pm pore porous nozzle, aeration volumes by 1.0 and 0.5 L/min used alternately, and photon flux of 2 000 Ix
could improve the proliferationg coefficient and polysaccharide contents of PLBs. Conclusion Different culture conditions have the
significant effect on the growth of PLBs and the accumulation of polysaccharide. Suitable culture conditions have the very important
practical significance to the biomass of PLBs and main medicinal ingredient production of PLBs.
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Table 1 Effect of different inoculum densities on biomass and polysaccharide of PLBs of D. candidum in bioreactor culture

e /(gL BiarJa it i /g FRIG T /g 183 A A ZHE 1 %
20 35.60+3.23 dD 3.87£0.052 cC 4.45+0.050 bB 28.72+1.13bB
40 88.961+3.48 aA 9.10£0.024 aA 5.5610.063 aA 34.04+1.45aA
60 84.00+4.04 bB 8.261+0.029 aAB 3.50£0.042 cC 19.10£0.86 cC
80 68.78+1.74 cC 7.16£0.0114 bB 2.15£0.038 dD 16.87£0.94 cC

INEFRERIR P<0.05, KEFREER P<0.01, TH

Lowercase letters indicate P <0.05, uppercase letters indicates P <0.01, same as below
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Table 2 Effect of different aeration volumes on biomass and polysaccharide of PLBs of D. candidum in bioreactor culture

3Bt/ (L-min ) BiFRIa e /g BRI /g VBN ZH /%
0.5 81.92+0.69 bB 9.0140.017 bB 4.124+0.039 bB 26.53+1.23 aA
1.0 102.56+£2.83 aA 11.284+0.052 aA 5.4140.059 aA 25.12+1.06 aA
L5 69.28+1.87 cC 7.6210.032 cC 3.3340.042 cC 21.98+1.75bB
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Table 3 Effects of different concentrations of sucrose on biomass and polysaccharide of PLBs of D. candidum in bioreactor culture

BEREREE /% B R /g

WIS TR /g

BT AR E ZHE /%

1 59.20+1.63 cC
3 100.87+2.78 aA
5 83.20+1.34bB

5.981+0.036 cC
10.09£0.097 aA
8.491+0.082 bB

2.70£0.019 cC
5.30+0.043 aA
4.20+0.032 bB

26.77£1.52 bcA
28.861+2.34 aA
23.53+1.84 cA
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Table 4 Effects of different photon fluxes on biomass and polysaccharide of PLBs of D. candidum in bioreactor culture

HRERE /Ix W /g WHRETE /g B IR ZHE /%

0 50.02£0.87 cC 5.0+0.051 dC 2.50£0.016 cC 20.294+0.97 dD

500 60.04£0.73 bB 5.840.062 cC 3.00£0.024 bB 24.58 +1.56 bB
1 000 65.50+£0.95bB 5.940.085 ¢cBC 3.28+0.031 bB 23.814+1.33 beBC

2 000 82.70+1.61 aA 7.44+0.072 aAB 4.1440.028 aA 26.88+0.86 aA

3000 78.661+1.79 aA 6.610.059 bB 3.931+0.042 aA 23.04%1.60 cC
4000 83.26+2.77 aA 7.5£0.091 aA 4.16£0.034 aA 24.394+1.38 beBC
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Fig. 1 Dry weight (A) and polysaccharide contents (B)

of PLBs of D. candidum in bioreactor culture
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