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Dynamic variation of biomass and content of polysaccharide and alkaloid
in protocorm like bodies from Dendrobium officinale at different light
intensities and incubation time

XU Bu-qing, CUI Yong-yi, GUO Cen, XIA Guo-hua
Basic Experiment Teaching Center of Forestry, Zhejiang Agriculture and Forestry University, Lin’an 311300, China

Abstract: Objective To explore the dynamic variation of biomass and content of polysaccharide and alkaloid in protocorm-like
bodies (PLBs) from Dendrobium officinale at different light intensities and incubation time. Methods Taking MS as medium, with
light intensity single-factor test design, the biomass was determined by drying method, polysaccharide by phenol-sulfuric acid
method, alkaloid content by acid dye colorimetry, and the data used SPSS 16.0 software analysis. Results The results indicated that
the biomass content of PLBs from D. officinale was higher under the light intensity = 2 000 Ix for 40—50 d incubation. PLBs from
D. officinale needed to maintain the most effective in strong production split under the light intensity of 2 000 Ix for 40 d incubation
and the maximum biomass was 0.74 g. In this condition, PLBs could keep the strong split, the maximum polysaccharide content was
the highest 16.88% under light intensity 2 000 1x for 30 d incubation. Light intensity at 500 1x for 30 d incubation was beneficial to
alkaloid content, the maximum was 0.028 0%. Conclusion Different light intensities and incubation time have significant influences
on the growth of PLBs from D. officinale, and the accumulation of polysaccharide and alkaloids. Suitable light intensity and incubation
time have very important practical significances to produce medical ingredients of PLBs from D. officinale.
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Table 1 Dynamic variation of PLBs biomass from D. officinale at different light intensities and incubation time

PLBs ¥ / g

TR / 1x
10d 20d 30d 40d 50d
0 0.27£0.0001cA 0.3010.00052 cC 0.431+0.014 bC 0.5010.00091 abC 0.58+0.0085 aB

500 0.20%0.000035 cB 0.38+0.00033 bBC 0.5410.0083 aAB 0.58+0.0032 aC 0.6710.049 aAB
1000 0.2140.00019 cB 0.3540.00017 bC 0.5610.00065 aAB 0.5910.025 aBC 0.6510.0011 aB
2000 0.27£0.000039 dA 0.4510.00079 cAB 0.5310.00046 bB 0.74£0.020 aAB 0.77£0.049 aAB
3000 0.2810.00034 dA 0.5240.00064 cA 0.55+0.0076 cAB 0.6610.00029 bB 0.73£0.0063 aAB
4000 0.28+0.000097 dA  0.41%0.00042 cB 0.610.00023 bA 0.75x0.011 aA 0.861+0.032 aA

NG REROR LA FRIN (0 0 A i R VEZE . KNS P REROR DU BN AR i i E 22 5, RPN E W 220w, TR g 2

5 (P<0.05), KA

Lower-case letters mean the significant difference at different incubation time, capital letters mean the significant difference under different light

intensities, same letters show no significant difference, while different letters show significant difference (P < 0.05), respectively, same as below
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Table 2 Dynamic variation of polysaccharide content in PLBs from D. officinale at different light intensities and incubation time

PLBs Z i /%

JEHESRE / Ix
10d 20d 30d 40d 50d

0 6.06 cC 8.05bC 10.29 aC 7.99 bD 10.07 aB

500 6.90 dB 8.18 cC 14.58 aB 12.91 bAB 8.69 cC

1 000 8.24 cA 10.80 bB 13.81 aB 9.97 bC 10.42 bB
2000 4.98 dD 8.69 bcC 16.88 aA 9.46 bC 9.84 bB
3000 6.38 dC 10.74 cB 13.04 abB 13.87 aA 12.02 bA

4 000 6.96 dB 14.77 aA 14.39 aB 12.29 bB 10.80 cB

R3 TREEBIBEFEFRAE T SRR AR PLBs £ MW EMEIEEK

Table 3 Dynamic variation of alkaloid content in PLBs from D. officinale at different light intensities and incubation time

PLBs EWE / %

JEIERIE /1x

10d 20d 30d 40d 50d
0 0.0103 cB 0.017 6 aB 0.0151bD 0.009 8 dD 0.014 5bB
500 0.012 7 dA 0.0150cC 0.028 0 aA 0.0127dC 0.020 0 bA
1000 0.010 8 eAB 0.015 8 cBC 0.023 5 aB 0.019 7 bA 0.0134dB
2000 0.008 0dC 0.015 9 cBC 0.026 4 aAB 0.009 4 dD 0.019 0 bA
3000 0.011 4 dAB 0.019 8 bA 0.020 5 aBC 0.0145cB 0.0104dC
4000 0.011 2 cAB 0.011 6 cD 0.019 5aC 0.0132bBC 0.004 0 dD
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4 FEKBREMERAE TERAM PLBs S8
Table 4 Polysaccharide yield in PLBs from D. officinale at different light intensities and incubation time
— PLBs Z ¥/~ & /mg
10d 20d 30d 40d 50d

0 16.4 dB 24.2cD 44.2bD 40.0 bD 63.0 aC

500 13.8¢C 31.1dC 81.6 aAB 74.9 bB 58.2¢cD

1 000 17.3 ¢B 37.8dB 78.7 aB 58.8 cC 67.7bC

2 000 13.4¢C 39.1dB 89.5 aA 70.0 cB 75.8 bB

3000 17.9 dAB 55.8 cA 71.7bC 91.5 aA 87.7 aA

4000 19.5cA 60.6 bA 87.8 aA 92.2 aA 92.9 aA

£S5 FELERIBBEFIZFAE T K AR PLBs £4H~2
Table S Alkaloid yield in PLBs from D. officinale at different light intensities and incubation time
— PLBs k=& / pg
10d 20d 30d 40d 50d

0 279¢B 52.8¢cC 64.9bD 49.2dD 84.1aB
500 254 ¢B 57.2dC 151.2 aA 73.6 cC 134.0 bA
1 000 22.6¢C 55.2dC 132.0 aB 116.2 bA 87.1cB
2000 21.6dC 71.6 cB 140.0 aAB 70.0 cC 146.3 bA
3000 31.8dA 103.0 bA 112.8 aC 95.7 bB 759 cC
4000 31.2dA 47.6 cD 119.0 aC 99.0 bB 34.4dD
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