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Abstract:

rosmarinic acid (RA) and related enzymes in Salvia miltiorrhiza suspension cultures. Using verpamil (VP, a calcium

We studied the influence of the concentration of Ca®" (0~50 mmol/L) in culture medium on the synthesis of

channel antagonist) and ionophore Aj;;37, we studied the mechanism of secondary metabolites of Salvia miltiorrhiza
suspension cultures influenced by the concentration of Ca®" in the culture medium. The synthesis of intracellular RA in
6-day incubation was significantly dependent on the medium Ca?" concentration. At the optimal Ca®" concentration of
10 mmol/L, a maximal RA content of 20.149 mg/g biomass dry weight was reached, which was about 37.3% and 20.4%
higher than that at Ca®"concentrations of 1 and 3 mmol/L, respectively. The variation of the activity of PAL and TAT, two
key enzymes of the two branches of RA, could be affected by the concentration of Ca®" in culture medium. The change of
their activity occurred prior to the accumulation of RA, which suggested both of the key enzymes be involved in the
synthesis of RA. Meanwhile, the enzymatic action of PAL was more distinct than TAT. The treatment of VP and Aj3;g7,
respectively, indicated that the influence of RA affected by the concentration of Ca®' in the culture medium was
accomplished by the intracellular Ca**, and the flow of Ca®* from the extracellular to the intracellular environment could

also participate in this process.

Keywords: Salvia miltiorrhiza, rosmarinic acid, calcium ion, phenylalanine ammonialyase, tyrosine aminotransferase
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Fig. 1 The standard curves of RA.
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Fig. 2 Effects of Calcium in different concentration on
the accumulation of RA in S. miltiorrhiza cultures.
Different lowercases on the histongraphs with the

different pattern indicate the significant differences
(P<0.05).
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Fig. 3 Time course of PAL (A) and TAT (B) activities after Calcium treatment. Different lowercases on the

histongraphs with the different pattern indicate the significant differences (P<0.05).
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Fig. 4
accumulation of RA in S. miltiorrhiza cell cultures.

Effects of verapamil and As,3;;z; on the

Different lowercases on the histongraphs with the different
pattern indicate the significant differences (P<0.05).
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Fig. 5 Time course of PAL (A) and TAT (B) activities after Verapamil, Calcium and ionophore A,35; treatment.
Different lowercases on the histongraphs with the different pattern indicate the significant differences (P<0.05).
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b PRV BE RGBS T PR, DB A ] S
K5 TAT HAEALBEJE 10 h i P0G P A A
(AL AR XA, 22 Je SRR ] P
JoHA 54k  PAL Il TAT 45— ) 4 B0 1T fiE
RPN R 8RBT oG R, 54
T B U s e P R gy 2 R B fEAR IR 1 d U
BRI A D Bk ARG I, HE R Ca®
AbFE 10 h 5 B PAL Al TAT 3451 ; 7EAb RS
) 1~6 d, PAL A WA —IG1k, TAT 1%
BRHRKRAE, 5B PAL Ml TAT 54 %EFIRA
WG R, HREFBRYEGREEYS PAL
MR,

RPN Ca* S ) 200 e & A 8 T 48
ML E B A S i 412 — 4, M Ca™ Wk
AR A5 R ) A B AR SR B A G . MEAh Ca®t
AT DA I S N Ca® i R 0 T R A 4 40
(AR BRI , X — i B TR DA T
AR ENESL, Yoe SUHERT, Mash Ca® U
AT R % S - B R AN Cat R E T
&, I HizA b S b AS 24 Rb, LR R
ARG o i — 2B S AL FE T, P Ca®
e FESE N AN Ca® IR TS IR AY . Zhao 01K
BRAS B5 F- 3R Ags gy AT AR B D R LR 5 5
A i S5 VG AR AN B A8 B- DA 1) 5 18, S

S A5 JOT SR 5 38 A1 7 R0 T AR A o 1R
PERERKSE , UL AN Ca® LA HE T - WA By
ARG AET, 78 3 mmol/L HEF,
FH 0.1 mmol/L ) VP AbBE, 7 LAt & ARk ik
FRAH S, [ PAL 1 TAT 1% Pt 34 i S5 FAG
XIS Ca® N T et 5 TR kTR A
WEEEE . 5 0.1 mmol/L #Y VP 5 1 umol/L Ay
Ca” /i Anygy BEAALTR, RIL VP X kLT
B A IR A 025 92 i, PAL RN TAT i Pl
AR, SMRLRELER., WK ca®
WIATRES 5 T PSR SR Al 2R B R 5 Y
P AN Ca¥WE R 3 mmol/L T E
10 mmol/L i, 0.1 mmol/L Y VP AbFH X} 3k % 7
R LA AR E F [ RE IR B L D0 B e ik R oh
B Cca’ i HEAHLRIESE T A ca® i, ki
FRAREE M NS AE SR = T, S TRk
FIR G AR R

25 FRTR, & LU Y Ca¥ AL BRI AT L i R
E PSR A T A R TR AR A R R, T
H X AR FE A FH 3 B2 38 4o 52 ) 2K 25 A R 5
AR OCHERG PAL W& PR SCILMY o35 S8 M B R
B Ca™WREE, HhN T AR FRMMEANE Ca®
W25 T PAL (3G Ak, #E MRS 7 P25 4
it 2 3 A R 1 A 0
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