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Construction of aseptic cultural system of Salvia miltiorrhiza and determination
of active components by HPLC analysis
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Abstract: Objective The regeneration system of Salvia miltiorrhiza was constructed and contents of active components of the sterile
materials were determined, so as to provide the basis for the rapid propagation and secondary metabolism regulation of S. miltiorrhiza.
Methods The optimum hormone ratio for inducing callus was screened by orthogonal test. The buds and roots induction were
conducted to estabilish the tissue culture system. The contents of effective components were evaluated by HPLC analysis. Results
The suitable medium for callus induction was MS+6-BA (2.0 mg/L)+NAA (1.0 mg/L)+2,4-D (0.5 mg/L). The preferred enrichment
medium of adventitious bud induction was MS+6-BA (2.0 mg/L)+NAA (1.0 mg/L). And rooting medium was 1/2 MS+NAA (0.5
mg/L). Seven active components in aseptic seedlings, callus, and regenerated seedlings could be detected with significant differences in
different aseptic materials (P << 0.05). The contents of rosmarinic acid and salvianolic acid B were higher than the others. Conclusion The
culture system of S. miltiorrhiza was successfully established, and vigor regenerated seedlings were also obtained. The accumulation of active
components in the three sterile materials showed difference, laying a foundation for further study in S. miltiorrhiza.
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5 J994) H Amersco AF]; HEMAE (Hy0,,
20180110)  ZEE (L5 20170808) Iy H Kid:ThH K
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FRAE]D ; Waters2695 =1 R0 AH it X (£ [E Waters
NFE]D) , Waters 2998 PAD £l 2%, Empower 3 &
AR GB204 BT HT R (AL 32 R HT
HIRATD ; KQ-200KED #i A& HENL (TLI5E
WA PRAT) ; GZX-9140MBE HE 3G XT84 (-
HBHEAARAFD .
2 FE
2.1 FEEEEER

P2 MR 75%CBEHTE 30 s, JRHKMHE 3
s 10%i FALE IR 10 min, o /KRG 3 1K,
PeMp T MS [ R R,
22 FAEApARAER

P 6-BA. 2,4-D. NAA 3 P K H AR
B IER S (R 1), HEMASH R EGAR
FFERAEFRAS 1 ANHBSTEE T
FEAW) 2 4AE BTN 0.5 em® K/NIAMELE, $25
TEHAWERN MS BASFRE E, SR 10 M,
6 MBI, ot eR. EE 3R HiRK
EIRE 20 C, JEHRRAE 3 000 1x, YL 8 h, B
% 16 h.
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Table 1 L9 (3°) orthogonal test for S. miltiorrhiza callus
#/(mg' L")

AF 6-BA(A) NAA(B) 2,4-D(C)
1 1.0 0.5 0
2 2.0 1.0 0.5
3 3.0 1.5 1.0
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Table 2 Budding hormone ratio of S. miltiorrhiza callus

BE/(mg L")

AbER

6-BA NAA
1 1.0 0.5
2 1.0 1.0
3 2.0 0.5
4 2.0 1.0
5 3.0 0.5
6 3.0 1.0

ANEFIR, B2 A, Ki9%30d, &tk
FE, BHE 3R BFRFMRE “2.27 T,
24 FESEREBERRS

FF2.37 T PG A LB R A, 4R 2~
3, FFEF R 2~3 om, W H BAELRRE, ik
FE&H 12MS+NAA 0.5 mg/L B E T AR R
Fr. MHMIFERME, R HEET THER
MS 5FR%Er, R 5 NAEHI, IR 4 4N
R, ¥FE30d, Giibfiims. HE 3R, IR
%AER “227 TR,
25 BIHSHINE
251 BN SE TN, AR, &
SEEGE A N S C13(250 mm*4.6 mm,
5 um) EEERE; R H 28 (A) -0.2%BER /K (B)
Mk, BEEEVER (0~10 min, 5%~14%A; 10~12
min, 14%~17%A; 12~16 min, 17%~19%A; 16~
20 min, 19%~25%A; 20~35 min, 25%A; 35~
45 min, 25%~75%A; 45~55min, 75%~90%A;
55~65 min, 90~5A) . fMIPEK 286 nm, i
30°C, AR E 1.0 mL/min. HEFEEN 10 pl.
2.5.2 WRRSIEWHS  RBERITS R HER
BTERMR . RIEFIR. FHHIR By FHHIR A FH&0
10 0 HE I B, R SE B N 2 FE 43 )R 0124,
0.180. 0.097. 0.912. 0.256. 0.146. 0.186 mg/mL
(R0 FE o i 25 YL o i s 2 0o TR ot i 25 0K 1.0
mL, HEERRE 10 %, 15 20HHRR R R A X
PR . 4 °CIRAF, %
253 MREAIETSIS  BOCRE . ‘227 BUR A
ZRMHS. 247 TUNEAN, WHEMRT,
MR AR G506 , FSERRE 1.000g, BE
FEHETLI A, SN 10.0 mL 70% i, 87 Ak
45 min (I 500 W, 4% 40 kHz) , A 70%H
P I Bl 2% 1 5 B, 10 500 t/min 2540 12 min, B E
TEW 3T 0.22 pm TALIERR, FRA

254 BMERRFHE FHEWE “2527 MRS
SR SR 24 4. 64 8. 104 15, 20 pL, W5EJF
TS 4390 LA IS A R A B D R AL B
(X) , WEHBCRMAE (V) , ZSHlbrtEiizk, 45
REHLHERRRAF. LMEREATFE. LPEJEE
HRRH (R WE 3.

#=3 TR HAR R AL TR

Table 3 Regression equations and linear ranges of seven

constituents
5% Bl 7 Bl ug R
5% Y=2577.92 X+2093.99 0.45~~4.50 0.999
e Y=65705.94 X—3024.60  0.90~9.00 1.000
FBR R V=67 14146 X—4343.19  034~3.44 1.000
WIEER  Y=4387987X—217774  046~~4.68 1.000
FBEB  Y=571476 X—623.45 0.16~1.58 0.998
WA Y=7302.58 X—963.74 0.15~1.54 0.997
FBEN,  Y=5253247X+194754  0.56~5.60 1.000
255 REHEEEE HU “2.5.27 IURIRA XIS

W, LR 6 I BEHERE 10 L, IERFIZER.
BTERMR . WIERR . RIERER . FHRER By FHBIR A
PSR 1, MUEAREME, 1HHA RSD 40318
1.01%- 0.43%- 0.57%- 0.98%- 0.42%- 0.66%- 0.30%
BIINT 2.00%, R RE T R UT

256 FEMRLE BTSSR EE, 50T
B0, 20 4. 8. 12 16+ 24 h 3L 10 pL 5E,
LR ETEIEHEAN, (15EH RSD. FF&%. AR,
WNHERR . RIEFER. PHBIR By FHBIR A FHS0
Iy, RSD 73514 1.39%. 1.73%. 1.43%. 1.21%.
1.95%. 1.85%-. 1.26%, HI/NF 2.00%, IR
SIVAVRAE 24 h NEESE

257 EHEMWAR BULHEBETEBR K 1.000 g,
WERRE, L6, 1% “2.5.27 Wi R FATHI
FHER I, R, M i A, TR
W RES . PESER. FIEER. iR . Kk
FIR FHRR By FHWRIR A FFSER 1, P&
I HH) RSD 43 A8 1.25%+1.13%- 1.32%- 1.15%.
1.08%- 1.39%. 1.44%, FRFATTIEMEE MR
258  IOFEEICERIRLE  HUOCE W TR RS
1.000 g, FEHEFRE, # “2.5.37 TNk PATHl&
2 RS IE, M ERR REE, 5—0
TN SRR O 00 o A PR BB B VR il
HERE, MR AR, TR R IR IR
S PERR. UNHEER . REHIR. FHER B.
MR A FESE 1, P ECRS 518 99.70%-
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2.6 HUEAIE
HRARXITEFES R, AHFR, FIEX,
SPSS24.0 HHATSLIRHIR ST B T 250 W
T =5 FIME RN By AL
AT = AR A B R A
TR =1 PR WA SR

DRIEMEA G, K 4 458 KY, FSHAERX9
FhysFREE FIREE R B, (i FREMEs
EEAWHEER. 4 7 FSURRL, H3X
87.2%, FGHLAFESM. B, P 9 FEBUR
7%, SR 35.0%, IMEAREIEZEIET, #
grre b B B A

x4 TRMEMASEGALFSRNOEM (n=3)

Table 4 Effects of different exogenous hormones on callus induction of S. miltiorrhiza (n = 3)

Jhpi A B C sl EE TR %
HE 1 HH2 HE3

1 3 3 1 68.3 73.3 66.7 69.4
2 1 2 3 38.3 35.0 41.7 38.3
3 3 1 3 58.3 65.0 56.7 60.0
4 1 3 2 56.7 483 45.0 50.0
5 2 3 3 533 61.7 533 56.1
6 3 2 2 71.7 81.7 78.3 79.2
7 2 2 1 85.0 83.3 93.3 87.2
8 2 1 2 78.3 80.0 76.7 78.3
9 1 1 1 35.0 31.7 38.3 35.0
T, 123.3 1733 191.6

T, 221.6 204.7 207.5

Ts 208.6 175.5 154.4

BEHE A, B, C,

x5 ASRMRBERESRNAESNT

Table S Variance analysis of S. miltiorrhiza callus induction

TREWE  PHFM HEE K FE BEKE
A 1 900.89 2 950.44 15.62 *
B 204.83 2 10241 1.68
C 495.14 2 24757 407
WE 121.73 2 60.86

[l — R AR LB EFREREE (P<0.05)
* represent the significant differences among the different treatments
under the same factor at P << 0.05

TENMER (£S5, 6-BA FEIKENSTS
M S RA DL (P<0.05) . 24 6-BA i
WEER 2.0 mg/L, W RESREERE, PHBFERN
73.8%; H1T NAA 5 2.4-D REWREX SIS i
SRR, BRI SRR S KPR
NEAIKT, A ABYCye I, FEEH A @44
FHFWEN6-BA 2.0mgL) +NAA (1.0mgL) +

2,4-D (0.5mg/L) .
3.2 BEEEFARNEN

16 “2.27 TR Sae it FE R ILAE AL B 7 4% AF
N B S EACE T HARE S, T H A
RIMHIMKEL A, WA 2R . A 2F st
e RGN, BRAAE 2 LA, RS miasise
FIRAY, HIESEARES. A 4 EHRE
BN 100%, A A HEA 2F R /ME IR WAL FE 6>
AbFE 3> KhFE S>AREE 1, AN 86.7% 46.7%-
30.0%A1 13.3%. PRt @ 234 2 SRR L B
NALFE 4, B 6-BA (2.0 mg/L) +NAA (1.0 mg/L) .
MR FREE N 1/2MS+NAA (0.5 mg/L) , 45
Bon, B L4 2 3] DATE b A B 2%
PERAR, ERFN 100%. KR ZEER T 1
WME MS b, HAFEELHN 91.7%, KE R
i, EUHNSHAWERER. ASEHGHN
AT WL 1.
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0.05) (& 6) . MK 6 AJLLEH, AFRTCHEME
BT R R, BRI PR A KR
R EIR S B, HRB S ARA RS E
i, HP PR B i E U (41.176 1£1.5614)
mg/g, NTH N 2 5. mHSN 6 1% Hikh
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MG 85 B H LR & A L FE S, Bk
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|
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22 s e T
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IFHSE 2-MHERR  3-FERRR 4K ER SR B 6t
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5-salvianolic acid B 6-salvianolic acid A 7-tanshinone Il
B 2 EaxBm A) . A2XEE B) - BpHEER ()
& HPLC 2 4f
Fig.2 HPLC analyses of mixed reference substances (A), S.
miltiorrhiza aseptic seedlings (B) and calli (C)

D-AZF 2
A-One month aseptic seedlings B-Leaf explants C-Calli at 30 d D-Budding callus E-Rooting plantlet
AEexEE. HRMER. BHEARREER

Fig. 1 Aseptic seedlings, petiole explants, callus and regeneration seedlings of S. miltiorrhiza

E-/EAR 4

F6 BRAETEXEMBPEELEN (x2s5,n=3)

Table 6

Content of components in different aseptic

materials (x +s,n=3)

Dﬁ%ﬁ\ﬁ/(mg- gfl)

R el W

5% 03504£00500b  0.1297+0.0162¢  1.0556+0.045 1a
PIEEE  0.1198+0.0144b  0.0428%0.0023¢ 0293 6+0.0112a
M#R 233972021980 0.5072+0.0047¢  13.520 1£0.384 0a
WIEFR 20538 610.560 1b  29.299 6+0.793 52 14.210 810.622 5¢
FHRER B 1973361343050 7.5166+0.8090c  41.176 1+1.561 4a
FHER A 591091119652 0.8484£0.118 b 0.627 9£0.036 42b
FIBE,  0.127620.0104b  0.4299£0.0091a 0534 6+0.0359a

FAT IR — B R R R AR NS FREORZE R 22 (P<0.05)
Different letters in the same line represent the significant differences
among different treatments under the same factor (P < 0.05)

EER SRR, TR B IR, R,
4 Ve

I EHESE T AR RE ) E R
FEZMT ., AEBREE RANRE R . AR KR
YRR R E S AR EERER, =&
& CYEC LR A 0SS A BT . FES AR
MR SR RBMERB L CA M. X
P48 gt L S B AL R Y, 6-BA
(0.5mg/L) +24-D (0.5mg/L) N4ZEMHREFES
%M, NAA (0.5 mg/L) +6-BA (1.0 mg/L) Nk
FE AL R4, 12MS+NAA (0.5 mg/L) N
AR RN, FFSH A MS+6-BA (1.0
mg/L) +NAA (0.1 mg/L) ¥9%3k Fig 572 H.
7£ 12MS+NAA (0.2 mg/L) +IBA (0.5mg/L)
B AR ARSI R 1E A8 e i i S
P 03E B R A AN 6-BA(2.0 mg/L)+NAACL.0
mg/L) +24-D (0.5mg/L) , WIAHLEER LG, I
F6-BA (20mg/L) +NAA (1.0mg/L) LLK 1/2MS+
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EWHAERE, FEB AR ZEE SR H S kIEE
Q& e T EL v T A R A S
0.2 mg/L BA REWSIEHE RS & MR R ARG 9%
60 d et st & amm! . AR TS
HPLC ik R, FEXFS T EM R T B8R 5)
RN, SRR T AR AN . AR
N, EEETRER A, S S R RIE R N
AW PR B N =F 2 i, PSR i
B2\ BIERIER S PY 2 s AE 3 AR S RN
YR AT > To B 1 > G4, RFEIE MR
N AR B IR R A, W EmARS
FAWARR SR, B YRR T B S
FF SR EFIR RA R A RS TR 1 BF 7 B A 5
fitt, ATHFREESS KRR A= S TT K -

SE R
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