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Table 1. Influence of indole-3-butyric acid (IBA) on root formation in in vitro shoot of Salvia miltiorrhiza *

IBA (mgL™) Rooting (%) * Roots per shoot”
0 37.5¢ 6.3d 29+036¢
0.25 52.5%11.1 ¢ 3.8£0.48b
0.5 75.0£ 5.0a 48+035a
1 65.0+ 290 45+024a

* Twenty shoots per treatment were tested and the data was collected after 4 wks of culture. Means + SE within a

column followed by the same letters are not significantly different at the 5% level by LSD test.

2. BRI SR R S S i A

Table 2. Influence of container closure on root formation in in vitro shoots and survival rate in plantlets of Salvia

miltiorrhiza *

Treatment * Shoots production Rooting (%) * Roots per shoot * Survival rate (%) %
AF6 36+04a 76.7+5.77b 3.1£025b 27.8+72b
AF2+DP4 35+02a 90.0+4.30a 44+033a 80.1+£53a

“ In vitro grown shoots (about 1.5 cm long) were cultured on half-strength MS medium containing 0.5 mgL™" IBA and
3% sucrose for 6 wks. Means * SE within a column followed by the same letters are not significantly different at the
5% level by LSD test.

Y AF6: using 2 layers of aluminum foil as container closure for 6 weeks; AF2+DP4: Using 2 layers of aluminum foil
as container closure for 2 wks, replacing with 3 layers of dispense papers for another 4 wks.

* Thirty-six shoots were tested per treatment and the data was collected after 4 wks of culture. Roots shorter than 0.5 cm
in length were not scored.

¥ Survival rate was recorded 4 wks after transferring into potting mixed substance in growth chamber for acclimation.
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Fig. 1. In vitro shoots rooting and ex vitro plantlets acclimation of Salvia miltiorrhiza plantlets in field. Rooting of in
vitro shoots of Salvia miltiorrhiza after culture on half-strength MS medium containing 1 or 0.5 mg L™ IBA for 6 wks
(A); Plantlets, on half-strength MS medium containing 0.5 mg L™ IBA, containers capped with 2 layers of aluminum
foil for 2 wks (AF2) then replaced by 3 layers of dispense paper for 4 wks (DP4) (total 6 wks incubation) (B); then
acclimatized for 4 wks (C), Bar = 2 cm and 12 wks (D), Bar = 5 cm. Micropropagated plants of Salvia miltiorrhiza
growing at the Institute farm for six months (E), Bar = 10 cm; and the aerial and root parts of harvested plants (F),
Bar=5cm.
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Table 3. The linear equation, coefficient of determination (R?), and retention time of tanshinones analysis by
RP-HPLC method *

Tanshinones Liner equation R? Retention time (min)
Tanshinone I y =3.00x107 x + 1.99x10° 0.949 13.63 + 0.009
Tanshinone ITA y =3.73x10" x — 2.10x10* 0.995 22.47 £0.022
Cryptotanshinone y=3.17x10" x — 1.58x10° 0.996 11.38 £ 0.006

“ Samples were separated by C18 column with methanol: tetrahydrofuran: glacial acetic acid: H,O = 21.5: 37.5: 1: 40 (v/v)
as mobile phase.

Fe 4~ DS AR R IR B | B 2 T A T
Table 4. Tanshinones content of aerial parts and roots derived from field-grew in vitro micropropagated plant of

Salvia miltiorrhiza and Radix Salvia (market product, roots of Salvia miltiorrhiza)

Tanshinones content (mg g”' dry wt) *

Samples
Tan I Tan ITA Crypto Sum
Field grown plant
Aerial part nd 0.02 +0.002 nd 0.02
White roots 0.45+0.025 0.18+0.012 0.29 +£0.115 0.92
Red roots 1.45+0.020 0.27 +0.001 0.13 £ 0.021 1.85
Radix Salvia 0.39+0.017 0.44+£0.017 0.37+0.017 1.20

“ Field-grew in vitro micropropagated plant of Salvia miltiorrhiza which had grown in pot for 3 months and following
6 months of culture in field.

Y Three injections (10 pl each) were tested for each sample. Means (Mean + SE) within a column followed by the
same letters were not significantly different at the 5% level by LSD test. nd = not detected.
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In Vitro Plantlets Acclimation and Tanshinones Analysis of
Salvia Miltiorrhiza®

Uei-Chern Chen 2, Chin-Yi Tsao ? and Chi-Ni Hsia *°

Abstract

Chen, U. C,, C. Y. Tsao, and C. N. Hsia. 2007. In vitro plantlets acclimation and tanshinones analysis of
Salvia miltiorrhiza. J.Taiwan Agric. Res. 56:21-30.

An efficient micropropagation protocol for producing high quality plantlets that are easy to
acclimatize in field was developed for Salvia miltiorrhiza. In vitro grown shoots induced rooting (90%)
after culturing on half-strength Murashige and Skoog’s basal medium (1/2MS) supplemented with 0.5 mg L™
indole-3-butyric acid (IBA). Culture vessels were capped with aluminum foil for 2 weeks, and thereafter
replaced with 3 layers of dispense paper for 4 weeks (AF2+DP4) were better than controls capped with
aluminum foil for 6 weeks (AF6). Rooted shoots were transplanted into plastic pot containing a mixture
of BioMix: vermiculite: perlite (1: 1: 1 ratio) (v/v). For acclimation, these pots were covered with
transparent plastic bags and kept in a growth chamber under 14 h light at 22°C and 10 h dark at 18°C for
4 weeks. At 4 weeks of observation, these conditions resulted in the highest survival rate of 80.1%
compared to AF6 treatment (27.8%). To compare, tanshinones contents (tanshinone-I, tanshinone-IIA and
cryptotanshinone), the bioactive compounds in Salvia miltiorrhiza were estimated in the aerial parts and
roots between in vitro micropropagated plants and market crude drug of S. miltiorrhiza by high
performance liquid chromatography (HPLC). The quantity of tanshinones in red roots of in vitro
micropropagated plants was measured as 1.85 mg g”' dw about 1.5-fold higher than market crude drug.

Key Words: Danshen, Medicinal plant, Micropropagation, High performance liquid hromatography
(HPLC), Secondary metabolite.
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