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Abstract: Conditions of tissue culture for Anoectochilus roxburghii were optimized to maximize the content of
effective substances in the plantlets. The tissues were cultivated in test tubes containing a basal medium of MS—6-
BA2.0mg+sL '"+NAAO.2mg+ L '"+KT1.5mg+ L "+agar7 g+ L '+glucose 25 g+ L™"'. Effects of various
organic additives, activated carbon additions and light exposures on the accumulation of polysaccharides and total
flavonoids during the growth periods of the plantlets were studied using a L9 (3') orthogonal experimental design.
It was found that the treatment effects were in the order of: light > additives > activated carbon. The average
increases on the target substances by the blue light exposure were significantly higher than those by the white or red
light (P<C0.05). The increases by adding banana mud to the basal medium were significantly greater than the
addition of either apple juice or carrot juice (P<C0.05). And., the gains by inclusion of 1.0 g « L™" of activated
carbon in the medium were significantly higher than those at 1.5 g « L' level (P<C0.05). Thus, it was concluded
that an optimal production of polysaccharides and flavonoids in the plantlets could be achieved by a combination of
the following ingredients in the medium under blue light;: MS+6-BA 2.0 mg « L' +NAA 0.2 mg « L™ '+ KTI.5
mg + L™ ' +agar 7 g+ L™ +glucose 25 g + L™ +banana puree 100 g « L' +activated carbon 1.0 g« L™,
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Table 1 Levels of orthogonal test on varied conditions for in

vitro cultivating A. roxburghii tissue
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Table 2 Results of orthogonal test

e e B EERIRAS EZ2 EZ i WG WA SIS RIEES BRSSOy
Jny w1l/%  ®m2/% w3/ % /% B 1/% w®2/% ®3/% /%
1 1 1 1 19.12 18. 22 18. 56 18. 63 1.52 1.56 1.48 1.52
2 1 2 2 22. 54 22.48 22. 36 22. 46 1.61 1. 68 1. 64 1. 64
3 1 3 3 19. 16 18. 40 18. 28 18.61 1.48 1. 46 1. 44 1. 46
4 2 1 2 19. 46 18. 86 18. 42 18. 91 1.54 1.52 1.58 1.55
5 2 2 3 18. 22 18.48 18. 26 18. 32 1. 46 1. 50 1.46 1.47
6 2 3 1 17. 86 18. 42 18. 24 18.17 1. 40 1.38 1.54 1. 44
7 3 1 3 17. 24 17.16 16. 92 17. 10 1.38 1. 34 1.36 1.32
8 3 2 1 17. 88 17. 86 18. 20 17. 98 1.32 1.28 1.35 1.36
9 3 3 2 17. 24 17. 46 18.10 17. 60 1.43 1.38 1.37 1.39
K1 59. 70 54. 64 54.78
K2 55. 4 58.76 58. 97
K3 53. 68 54. 38 54.03
ky 19. 90 18. 21 18. 26
ks 18. 46 19. 58 19. 65
ks 17.56 18.12 18. 01
Rl 2. 34 1.46 1. 64
M1 4. 62 4.39 4.32
M2 4. 46 4.47 4.58
M3 4.07 4.29 4.25
m 1.54 1. 46 1. 44
ms 1.49 1. 49 1.53
ms 1. 36 1.43 1.42
R2 0.18 0.06 0.11
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Table 3

Effects of major factors on polysaccharide and total flavonoids content in A. roxburghii

EZ R E RN i )

AR B Gk 32N Oy 22 03 B

F-J7 # A H Ji#% F p 7 A H Ji#% F P
eIk 25. 056 2 12.528 33. 359 0. 000 0.162 2 0.081 43. 524 0. 000
T 1 12.021 2 6.010 16. 004 0. 000 0.012 2 0. 006 3. 359 0.055
NIEY] 14. 141 2 7.071 18. 827 0. 000 0. 059 2 0.030 16.013 0. 000

PR 7.511 20 0.376 0.037 20 0. 002
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Table 4 Estimated marginal means induced by light exposures, additives and AC
JE B wnyr/ (g LY W/ (g L7Y
"ot ot o SR ERER IE N 0.5 Lo L5
LM 19.90240.204 18.469+0.204 17,5620, 198 18.26240.204 19.65840.204 18.013+0.204 18.218+0.204 19.587+0.204 8.12940. 204
WA 1.54140.014  1.4874+0.014 1.35740.014 1.42640.014 1,52840,014 1,43140,014 1.476+0.014 1.48740.014 1.43140.014
x5 AEEXLRSELER
Table 5 Multiple comparisons on exposures of different light sources
HEZME (D T o 1% 22 BEEP)
(D Y6k (D e

20 S ZH TR ZH T
ok Mot 1.4333* 0. 0544 0. 28889 0. 02031 0. 000 0.014
EA 2.3400* 0.1844~ 0.28889 0. 02031 0. 000 0. 000
=P ok —1.4333"* —0.0544 " 0. 28889 0. 02031 0. 000 0.014
a9 0. 9067 0. 1300 0. 28889 0.02031 0. 005 0. 000
2106 ot —2.3400* —0.1844* 0. 28889 0. 02031 0. 000 0. 000
Hot —0. 9067 —0.1300" 0. 28889 0. 02031 0. 005 0. 000
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Table 6 Multiple comparisons on additives
WEZE (D B R 22 BEEP)
(DE Iy (O E e
2 S8 4Ll ZH S B ZH KL H
R 0 R —1.3956" —0.1022" 0. 28889 0. 02031 0. 000 0. 000
B Mt 0. 2489 —0.0056 0. 28889 0. 02031 0.399 0. 787
F PRI 1.3956" 0.1022" 0. 28889 0. 02031 0. 000 0. 000
HE M 1. 6444 0.0967" 0. 28889 0. 02031 0. 000 0. 000
B Mt 0 —0.2489 0. 0056 * 0. 28889 0. 02031 0.399 0. 787
FHER —1. 6444 —0.0967" 0. 28889 0. 02031 0. 000 0. 000
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Table 7 Multiple comparisons on activated carbon additions

(D75 4 52 (D 35k 5 WE2EE (D s 1 22 BEMEP)
/g L7 /g LD L 4% B L4 BB L4 B
0.5 1.0 —1.3689* —0.0022 0. 28889 0.02031 0. 000 0.914
1.5 0. 0889 0.0444~ 0. 28889 0.02031 0. 761 0. 041
1.0 0.5 1.3689* 0.0022 0. 28889 0.02031 0. 000 0.914
1.5 1.4578* 0.0467* 0. 28889 0.02031 0. 000 0.033
1.5 0.5 —0. 0889 —0.0444* 0. 28889 0.02031 0.761 0.041
1.0 —1.4578~ —0.0467 " 0. 28889 0.02031 0. 000 0.033
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