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W E:BN WHREHFEHR LBEMENLDN B S Salvia miltiorrhiza FEBEKBREASE LA HFEILE
RABKERH. FE FAASASFERES HPLC FEL . EREFEME BBRENFIOMASFERELKM
ASBIJELXBRYER LR  Eid %% MS.LS.B;.White fi SH K EM AR EREHNEWH.54%
BAEREKERNERRANR REMS hELERE. UEEFELBERA REBREMNTAERERK,
BiBERESSH I AFILEESR. MSERE S #ENYZHANHEARNASRAEREREBRKIER;
HERFATASE I ORI ASINE . HEM. VB, . VB {p—ot , FILRBEABRBZH. 48 HET
ASAERBEEFNEREREAIMS, ERELBEANENDLEMNASTERELARERBYARAR
E3-2: R ’

AR S, BHEME,; BBRFE; ASWIA FILER
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Adventitious root culture of Salvia miltiorrhiza ( 1 )—Effects of various media, salts

intensity, and organic components on adventitious root culture of Salvia miltiorrhiza
GUO Xiao-hong, GAO Wen-yuan, LI Ke-feng
(College of Pharmaceuticals and Biotechnology, Tianjin University, Tianjin 300072, China)

Abstract: Objective To study the effects of various media, salt intensity, and organic components on
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the growth of Salvia miltiorrhiza adventitious roots and the synthesis of tanshinone I, and protoca-
techuic aldehyde. Methods
of various media, salt intensity, and organic components and the contents of tanshinone I, and
protocatechuic aldehyde were determined by HPLC. Results The effect of media MS, LS, B;, White,
and SH on adventitious roots of S. miltiorrhiza was observed. Adventitious roots grew better under high
salt intensity while secondary metabolite biosynthesis was accelerated under low salt intensity in MS basal

The adventitious roots were obtained through tissue culture by manipulation

medium. The reciprocity of five organic components had significant effect on root growth; glycin favored
the synthesis of tanshinone I 4; scarcity of one of inosital, glycin, VB,, and VBq inhibited the synthesis of
protocatechuic aldehyde. Conclusion MS Basal medium is used for adventitious root culture. The results
show that salt intensity and organic components have significant effects on adventitious root culture of S.
miltiorrhiza and secondary melabolite synthesis.

Key words: Salvia miltiorrhiza Bunge; media; salt intensity; tanshinone I 43 protocatechuic aldehyde

% Salvia miltiorrhiza Bunge DA FIRZE A
4, FERREE SRS UMK ERBEL
AYL REIT O ERRNEEFL . BANEEE
BERARTASHASEFHR . IASHARMER
WEFRKERB-WHARRA —LRE-T,HL
RFREREFEBK AR ™ U0 RE &
LU AT IERAIEREMHR EBENENY
AN AS R ERIEROEW,
1 #RS5HZE
1.1 st AR e R in IBA2 mg/L 1 KTO. 2
mg/L fEE MS Bk FREFEFERE KRB
BRER. \ '
1.2 KFE
1.2.1 BHFEMHEMASREREFOLE W BT
SREMRA 1 g HEE)HEM P MS,Bs, SH,
White LS 5 F i se Eh 3k 5% 20 d, 8 SR M 2
mg/L IBA 1 0.2 mg/L KT, ¥ ZXEa pH 1
K 6.0, BKEEH K 110 r/min, G MEH 3~4 R .
1.2.2 HEFELBEMNFSAERERKO LW
#1.25 g(BRB)ASREREMD 1/2MS(BR
WO RATLRERRER ¥, KRLF).3/4MS,
MS,3/2MS.2MS &35 20 d, R EM M 2
mg/L IBA #1 0.2 mg/L KT, ¥ HE &k E 30 g/
L, 3535 oH A K d i b, S b5 3~4 .
1.2.3 HHYAHMABREREFOLW: 5
AEREMB 250 mL ZAHPHEFR 204, =AM
A &% 50 mL &0 2 mg/L IBA 0. 2 mg/L KT,
3R MSIEFE . ANAIPAMERE 14
B4 pH B RFE RN L, B4 3~4 M.
1.2.4 AYBSRBAME L H# 204 5,4
MHEBREREAERHETR,HT 105 CHETH 30
min, K5 F 60 CHEHBRHET 7~8h ZEFH, FBRA

ERTFHEHFHERMKETELARN. THRE
BRE=GKB-EHB/EMNE.BMLEHEHF
ERAHEAPEEFERSBUEASTI,
BOKEMIIERBRABUERILABENE . HEN
A¥ R A HPLC 3%, S BT AT E,
AT R 2 Bk B BE-K (8 ¢ 2) F0 H BR-0. 5% HAC
(15 : 85) HATHEB YL, A BRME N 1 mL/min,
S8 I, AFELEBABSaPEGREDH R

B B iR .
%1 HHYaASLE

Table 1 Disposal of organic components
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“+” means adding components to original media, “—” means

not adding components to original media
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ARELESFMS EFEPASRERTHEHHA
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EHASE L BB FILRENBAXNER,
SH ## £/ TERRHNASE 1A RRILKEYN
B SEEBRERERERAREABYHNE, &

AMS hEAFFE.
%2 BREMEMNASTERIEHNES
Table 2 Effects of various media on adventitious

root culture of S. miltiorrhiza

BAERE  FhRR/mg Mg/ or 1 BLRE
wgeg™)  (ugeg™h)
MS 245.204+1.98 2.9740.11 10. 14 179. 85
Bs 167.77+3.21 1.781+0.16 47.57 99,57
SH 151.054+1.17 1.5240.08 47.49 229.95
White 141.53+5.42 1.2910.13 34.42 87.92
LS 116.004+2.73 1.0040.06 31.12 61.94

2.2 BFELBENASAEREROKENB

TEYERKEE R ELRRENSAEMRER

ERABBH IS 1A FIFEILFE B E 5N
FI HERBENEMASARERERK BRI,
HEFEHNERECMSOMEARERERK, Hh3/2
MS W FRESHGEEDRKME, b 4.7 5. K
BENMASE I MBELABERYEREEA,
1/2MS i 28 1, MEILEBBEBBRKE, 4
B% 82.03 1 611. 51 pg/g, REAEFEM 6.5 1%
M1 F.BEELBERNAERBASEREBL,BE
BHEBECMS)NASE I, FIELRXERX
EF#.

%3 HEEMNASFERERNER

Table 3 Effects of salt intensity on adventitious root culture of S.miltiorrhiza

thek g SHRk/g FHE#%/mg Wk /G &ML/ (ugog™ FILKEE/(pg g™
1/2MS 3.0440. 31 245.431+22. 69 2.2440.23 82.03 611.51
3/4MS 3.3040. 22 257.40426. 52 2.45+0.09 63. 45 471. 40
MS 4.16%0. 09 313.40118.01 3.2440.15 12.58 150. 31
3/2MS 5.3940. 98 506.53+38. 18 4.7040. 26 9.35 47.25
2MS 4.9740. 36 331.374+17. 96 3.56+0.24 72.10 242.37

2.3 BHIYBS M ASFERERMKERBY
A RAEW AP X PSR RS m R
4, 5 AN ZRMMEERYFAEREKER
KAYEA . S5 A EDAD TR 1 AR LG, 3 SR 2R Gk LR L A
M. VB, 2 VB, P —Fp, A0 6 K iR # A E
BAEK, HPURRD VB HRBF AERTHE
BRERXHEK 1. 46 4585, REt O H A A E
C BEKZRETEA. BREPELAMAIY

A2 12), REMRAEKTERZH, HAE KRR -

# 0. 39 f%. HEFEFRMA—FMA YA ERE

KEHRTHBA, HEFE2AMAENYL. HEF
EP O HER KR O, FIBHE 1, ARE
ZH;RRAMBERBIAREMNASEH I, THER
(91. 83 pg/g) , RN (27. 58 pg/g) Yy 3. 31 4%,
AHAREREASE L HER. ETRILZEY
&1, R HEm e =318 D) 261. 80 pg/g, A5t
H8(105. 80 pg/g) Y 2. 47 £&%; R ME R, KL% B
BRETELARME VY ; 5 55 PO LR, H
M. VB,. VB, X —fnf, FILEBA RS ZH,

DA Bm = R TR AEE.
x4 BHUBSHASTRRERHER

Table 4 Effects of organic components on adventitious root culture of S. miltiorrhiza

iR 8RR /g F R/ mg KR/ 15 ABMIA/Gugog ) LK/ (uge gD

1 4.80+0. 47 324.50+12.14 4.5440. 46 27.58 105. 80

2 4.73140.15 330. 80+ 6. 05 4.56+0.19 57. 36 12.32

3 5.3310.26 363.40+11.51 4.9940.51 58.02 261. 80

4 4.3840.19 312.23+11.27 4.09+0. 44 5.32 55. 46

5 5.1240.52 353.10+7. 36 4.9540.23 59.11 80. 67

6 6. 6010. 07 454.45+4. 31 6.6240.13 48. 04 59.12

7 3.9340.24 285.77+3.89 3.8540. 11 80. 42 60.19

8 4.2210.34 295.70+49. 85 3.9040. 28 91.83 62. 56

9 2.46+0.29 189. 97+ 2. 69 2.1440.17 90. 37 51.79 ’
10 2.5740. 22 182.80+4.14 2.1140.09 86. 57 74. 24
11 2.9740.21 214.65+10.01 2.7240.15 45. 87 84. 80
12 " 2.1640.19 160.12+1. 20 1.75+0.19 32.09 66. 57
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HMYHAAEFPERANEFREFEXIETE
PLEL R R AE, MS R THEBET . HET
EMEBL, FREAEOER AREEARRERE
BeE, BT LA R M A B SR ESR, T A T
YRR SRR A A SR BRI LS
B7EMS S EER FHETREY. B HHREFHE
¥R MR BB, ERTF YRR
AARHYRALER BRIER., SHIFRERT R
BEFREREEENERE RNPEABERA
NH,H,PO, #{it. White HETH LB, BT
AR SRR, AR A ER 5 MR
ASBRER, ERERHMS EHRERATASAER
A&, SH $HEEA FRAERMY & B, THER &%
FEBRRWENT HEEERERERBD AR,
ARAMSBRFREEFRYNBETFRENEE
E. RER.BEERESBARAEBEE, A
S sk A T BURE A0 ALK 08 RS
LHELREEFEPENLRERTIEREN S
BE,ULEBEEMNASAEREKNERAS
BB, EEEY 3/ 2MS HELEEETFARAERE
K, MR R 58 A (R KA R A R o
HEYREEREZGHT ENORIRKERS
fFRI8E I LAV B T B SR A B AR L S DL R R
ERERESRLFHEER AREE LEEAR
BT REASREFMAER, EEFEP LT M
—FRILF A RREEM ., —RIAR VB, B—F
DEHRASE, RBFREE, AFENE E®RE, R E
BAEKRETRA BHTERERERERE

KPR-EEMEREHBE L VB WAFHE

H ., @i HPLC S E M S8 12 FFILKE, KA
HEAMREBRERAASE I OS50 BFEPROH

. R B FRILIRB A AR G4 LB B 3 bR

JLERBES .

EYMALERS BTERERSENALY.
KA ANV EEREORERBEENNE. EH
BEUBERBEhERETARAA N REBREX
PSR ERERMA BRI B % w1, I i =
ENHENDRBEARERE.
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}K%#’l’ 1'1‘*17 };15#‘2, K%#”
(1. BEASRESEGHE%5, BEX 4007165 2. R KY B4, EX  400716)

B E-H Bv—EXETAFHER.LAFENRERA BRENEFRHAFMERKBLAE. K
% BN THHEEES BEYAKATYRAREE ERAGRARABTAEFMBNE R, &2 SMLAH
# S MS+6-BA (4~5) mg/L+NAAO. 2 mg/L 3 ENEH., HAFEFPAKIEY YR KR % E D NAAO. 2
mg/L+6-BA2 mg/L BERAARFEFIIFAMU LT A HAKRRERT. 48 RBELAEFHEATH
FEENREEH . ARPAIFEANAR-BEHH RRRBEHRE.
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