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ABSTRACT Effects of growth regulators on growth of adventitious roots and accumulation of steroidal saponins,
such as dioscin, prosapogenin A and prosapogenin C, in cultures of Dioscorea nipponica were determined. The
maximum growth of adventitious roots was observed in MS medium supplemented with 30 g/L. sucrose and 1.0
mg/L NAA. Addition of BA in combination with NAA appeared to be no effective in the growth of adventitious
roots. Among the twenty different adventitious roots formed from different seeds, strain No. 10 was selected
based on production ability of dioscin, and its stability through the successive liquid culture. During the first 4
weeks of incubation, contents of steroidal saponins in adventitious roots were negligible but the contents were
markedly increased at 5 weeks of incubation. Dioscin and prosapogenin C content in IBA-treated adventitious
roots were significantly higher than those in NAA-treated roots. However, content of prosapogenin A was not
significantly different among NAA or IBA level. Results provide that liquid culture of adventitious roots of D.
nipponica have a potential for mass production of dioscin including prosapogenin A and prosapogenin C.
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Figure 1. Chemical structures of three steroidal saponins identified in Dioscorea nipponica Makino.
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0.2 Ve (Figure 2, picture 6). HiFal Hal 2
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Table 1. Effects of BA and NAA on shooting, rooting and callus formation from Dioscorea nipponica seeds

Treatments (mg/L) Shooting (%) Rooting (%) Callus (%)
BA0.0 + NAA 1.0 25.7 34 54
+ NAA 2.0 10.1 4.5 -
BA 0.1 + NAA 1.0 ' 26.5 9.5 3.0
+ NAA 2.0 22.8 6.7 -
BA 1.0 + NAA 1.0 32.7 14.1 6.7
+ NAA 20 10.3 8.7 -

The 100 seeds of D. nipponica Makino were inoculated with three replications into MS medium and incubated at 271 for 6

weeks.

Table 2. Effects of NAA and BA on adventitious root formation from in vitro cultured roots of Dioscorea nipponica

Treatments a dvzl(;ti(c))isn?(;vots N I.Je‘ngth of Fresh weight
(mg/L) (em - root) adventitious root (mm) (mg/flask)
NAA 0.1 22 a 77 ¢ 617.7 b
NAA 1.0 24.7 ¢ 21 b 1,278.0 d
NAA 3.0 70 b 7a 3372 a
BA 0.01 + NAA 0.1 0.0 a 36 b 427.7 ab
+NAA 1.0 13.8 b 24 b 1,035.6 ¢
+NAA 3.0 89 b 21 b 554.8 ab

The 100 mg of sliced roots were initially inoculated into 250 mL Erlenmeyer flask containing 50 mL MS medium with 30 g/L
sucrose. The flasks were agitated at 100 rpm, 27+1T for 6 weeks. Statistic analysis was conducted by DMRT at the 5% level.
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Figure 2. Formation of adventitious root from the roots explants of Dioscorea nipponica by treatment of different concentrations
of NAA. 1, comparison of no-NAA and NAA 1.0 mg/L; 2, NAA 0.1 mg/L; 3, NAA 1.0 mg/L; 4. microscopic views (x 400) of
new forming adventitious roots of picture 4, 5 and 6; 7, culture in 250 mL flask; 8, culture in 5 L air-lift bioreactor.
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Figure 3. The contents of three steroidal saponins, dioscin,
prosapogenin A and prosapogenin C in the twenty different
strains of adventitious roots induced from different seeds of
Dioscorea nipponica.
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Figure 4. Time course changes in contents of three steroidal
saponins and increase of biomass during 5 weeks cultivation of
strain No. 10. The 200 mg of adventitious roots were initially
inoculated in 250 mL flask containing 50 mL MS medium with
30 g/L sucrose and 1.0 mg/L NAA.
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Figure S. Effect of NAA and IBA concentrations on growth of
adventitious roots and production of three steroidal saponins at
5 weeks after cultivation of strain No.10. The 200 mg of
adventitious root segments were initially inoculated in 250 mL
flask containing 50 mL MS medium with 30 g/L sucrose.
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