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HBIR T M F OB RS EIHE,E— K
W38 T A 6 S A R B N & 3R R B R . R
BRERFRAETHFHHREE AEHFEEHE
5. B, LT HKRERERSERE— T
B, MESHRBEHXH.

3.2 ICHTFRROBERER - AHKB/RT ZC
FMTFRARBMOHE LR, B RENNEERE
E.AERBEGO ORERAS OTFTHERITHE,
MERAEHAEER EP(BIHEESdFHKXEDH
BB IORFEMFBLE S0OMBFE XEFEH
TR HE S KRR T S SR E (5
WAMFTRER 1.1~1.5 g, HEEMELAER
it 1.5 em, KB RMRIE 4 #3432 00 8018 A 1R K H
B, R ZC FhFREAMY T S8 X R .
3.3 SEHARhF AR RMEMCE R SRR .
ZEEI AL LT H S SRR A
PR ,6.7 AMIEFE SX.GS LR 7 7.8
BEARBER,.Z8AKRI A LPHNAKEDH
EHE MZCHFEIZHEL LBLHEEL. &

SCRESR K GS.SX MM FAR RN X 2
il HARBRWERERBEER, W ZCHTFERR
WEARHROFSAETHRRT IR,
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B E.BE DIREFEME.BREREILDI TS Salvia miltiorrhiza REBRERREASM 1. MEILE
BARMEW. FEx HMAASAERERES HPLC FE EREFREHL LBENEILDNASAEREKA
AWM BEILERBHEWH. LR @3 E8Z MS.LS.B;.White fISH B FEMN B R EREHROEWN,. 5455
EBAEREKERNERRSNE, FBEMS ELEFRE, RTHRBLBERA BLEBREMNTRAEREK,
BEHBERETEMEI AFEILERSE. MSHERE S HENYZRMMALERN SR EREKER AN
HERERNTASE 1A &8 BN . HER. VB, VB, b —ffat, FILZBE ST, &8 WAET
ASAERERBENELIEFRENMS, ERELBRENGIYLBENASAEREKAKRERBYEREE
EEW.
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Adventitious root culture of Salvia miltiorrhiza ( I )—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 The adventitious roots were obtained through tissue culture by manipulation
of various media, salt intensity, and organic components and the contents of tanshinone I A 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
medium. The reciprocity of five organic components had significant effect on root growth; glycin favored
the synthesis of tanshinone 1 ,; scarcity of one of inosital, glycin, VB,, and VB;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 5; protocatechuic aldehyde

F+% Salvia miltiorrhiza Bunge DA FIRZE A
2, FESREE WIS KB ERREL
B RRITONERRWEEPH BRI EEE
ERRTHASHANAEFHRE N ASHRMER
BERRERB=WHHARA —LRE,HE
XFAREMEGFME BKAERE =R HE &
SU AR FERRIEFEML LBEMANY
HE ISR EREFRHEW,
1 BH5HE
1.1 w4k A6 8 A ZEREIN IBA2 mg/L MK TO. 2
mg/L BA MS WA F R PEFHREZ KRG ST
BRER.
1.2 Kk
1.2.1 BHREMEN S A EREFRBOL N BT
BARAERA 1 g 85 E)EF B MS, B, SH.
White LS 5 Fidf et h 5 5% 20 d, 35 SR E M fm 2
mg/L IBA #1 0.2 mg/L KT, ¥3#H#EKEH pH Y
H 6.0, PEFREEH K 110 r/min, F4LH 3~4 .
1.2.2 HEFREBEMASRERIEFOEE K
#4125 g(EFBE ISR EREMNT 1/2MS(BR I
BAARATEREBRERE, HRLR).3/4MS,
MS.3/2MS.2MS K FE A IE SR 20 d, 3557 B0 2
mg/L IBA 1 0.2 mg/L KT, BB R 2K E 30 g/
L,#%3% % pH M KRFEE D E B MEE 3~4 .
1.2.3 HYANS M FSRERERAOEW 1S
REWBEMT 250 mL =AM PIEFRE 204, =AM
W& % 50 mL %40 2 mg/L IBA #1 0.2 mg/L KT,
3% MR MS 3K, R A LA ERE 1 L
M, 4555 pH M RFEE M L, S 08 3~4 M.
1.2.4 AHBBARBMPENT K R 204)5,5
BIFRERACHRE FE, T 105 CHIEB T4 30
min, RFF 60 CHHEBHT 7~8 h ZEE,HFIA

ERTHEREHITERLERR HEAKXN. THE
BKE=GKE-ZEMHE)/EME.EIMLEHENAR
ERGHERTBMEFRRSBUESH L,
B OKERBIIEERSBMERILRXENE . WEH
STk A HPLC 3%, & BT R T 0 E,
S3H7 R 43 B Ok B RE-7K (8 ¢ 2) Fn B BE-0. 5 %G HAC
(15 : 85)HATHHUEM AR E N 1 mL/min,
SW 1 AR LZE R0 R G e o 25 0 A Y

e B iR At
1 HwasLE
Table 1 Disposal of organic components

LE|FS N e HER VB, VB
1 + + + + +
2 - + + + +
3 + - + + +
4 + + - + +
5 + + + - +
6 + + + + -
7 + - - - -
8 - + - - -
9 - - + - -

10 - - - + -
- - +

!
|

12 - - - -
“+rRBIMABRESFREAS, " FERAMA

“+” means adding components to original media,

“—” means

not adding components to original media

2 HR

2.1 BFEHEMEMASAERERMKRERB™
WA BRI 5 FEAEFEMNTS A EREF
MmN 2.5 FIEREM ISR ERE R KR W
ARELHFMS EHFREPFASRERTRBHHESG
WA AP 2. 97 5, LS BFBPIRERTHAN
REHE/A . X FRAERBYHBREHMS Hi5F
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EPAZB I NWERK, FILRABRHEHYEE,
SHEFEBIATERENASE I, FEILEBY
B SEERBAERAERKERMKRENRBYHE, %
P MS BEAEFE,
22 EXEMNANASTERKEFNHENR
Table 2 Effects of various media on adventitious

root culture of S. miltiorrhiza
AEMI1A/  FLXE/

BRERE THE/mg HKE/AF

(ugeg™ (g™
MS 245.20+1.98 2.97+0.11 10. 14 179. 85
Bs 167.77+3.21 1.7840.16 47,57 99. 57
SH 151.05+1.17 1.5240. 08 47.49 229. 95
White 141.5345. 42 1.2940.13 34.42 87.92
LS 116.00+2.73 1.00+0. 06 31.12 61. 94

2.2 BREHBEMNTSAERERLARAER B
YA RREN  ERRERBENASAEREK
BHAEZRGFISE 1 A MFE LR & 50w i
3 BERBENMINAS R EREKERE M,
HRESMILBME CMSMHAERAERK, H3/2
MS it FRRBHEEGEHCAPIB KA, 4.7 %, i
BEXMNASEWI MFEILEBERYHFRHAER,
1/2MSE A28 1, MBEILEBREBASEXE, 4
B 82.03 #1611.51 pg/g , RERIEIREM 6.5 £%
M4 1FE MEELRBEEMERESBRE L, HE
BHEBRECMONEASE I, MEILEABER Y
EF.

£3 BBREMNASTERBROEN

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

A BEE/ e THE/mg MR/ FrBMA/(ug g™ JR)LIKEE/ (g s gD
1/2MS 3.04%0.31 245.43122. 69 2.24%0.23 82.03 611.51
3/4MS 3.3020. 22 257. 40+26. 52 2.45+0.09 63. 45 471. 40
MS 4.16%0.09 313.40%18. 01 3.2440.15 12. 58 150. 31
3/2MS 5.39+0. 98 506.53+38. 18 4.70+0. 26 9. 35 47.25
2MS 4.9710. 36 331.37+17.96 3.5610. 24 72.10 242.37

2.3 HYRA N AERERERMKERBTY
B BRI FHLRA N SR ERE R IR
4, 5 HENYZRPAELERN TARERERKER

KAER. SRR ARTE 1 A0 L, B RGO ULAE A

@\VBI EE VBe ¢1£ﬁ—ﬂ‘,$%ﬂlﬁfifﬁﬁi£$%
AR, LR VB, 8RB, RERTRE
WK EREY 1. 46 MK . R HERN A E
WReEKERBEFIEY., BEREFZLEAMEINY
(4b3 12), RERE K EZ M, A KRN 3 H
R 0. 39 £, HEFED RIMA—FH VYR ERE

KEHEF B BEFREAMENYH. B
P UBAOHERGE O, AS@ 1. AR™&
ZH;REAMBERGIARSENASHIL THRE
(91. 83 ug/g) » ML (27. 58 ng/g) 1 3. 31 1%,
HHEARERAASEHI A WER. ETEILRER
&R, Rk AR it 7= 338 M B) 261. 80 pg/g, KXt
BR(105. 80 pg/g) B9 2. 47 £ RSN AER, JF LK EE
BE TR mENY ; E55 P U ULEE. H
HM.VB, . VB, o —fpad, FILEKEA RIS ZH,
UGt UEER =R TR BE .

£4 HFHARIMNASTEREFHES

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

EFE 8RR/ F R /g KR /45 ABMIA/(ugog D  BILKRE/ (uge g™
1 4.8010. 47 324.50+£12.14 4.5410. 46 27.58 105. 80
2 4.731£0.15 330. 80+6.05 4.561t0.19 57. 36 12. 32
3 5.3310.26 363.40+11.51 4.99+40. 51 58. 02 261. 80
4 4.381+0.19 312.23:411.27 4.09310. 44 5.32 55. 46
5 5.1210.52 353.10+7. 36 4.95+0.23 59.11 80. 67
6 6.60+0.07 454. 451+ 4. 31 6.62+0.13 48. 04 59.12
7 3.93+0.24 285.77+3.89 3.85+0.11 80. 42 60.19
8 4.22+0.34 295.70+9. 85 3.90+0.28 91. 83 62. 56
9 2. 46+0. 29 189.97+2.69 2.14+0.17 90. 37 51.79

10 2.57%0.22 182. 80+ 4. 14 2.111£0.09 86. 57 74.24
11 2.9710.21 214. 65110. 01 2.7240.15 45. 87 84. 80
12 2.1610.19 160.121+1. 20 1.75+0.19 32.09 66. 57
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HMYALEFPEANEFEEIEXIETE
PLERF AR, MS EFETIERER, BT
EMEBE, AERELEE, CHEARERKE
BE. TR EEYARNEFER, T EMNATHE
YA R TR A RS IR BOR R AT, LS BiF
RTEMS S FWATMRMK. B BFEEER
KA RENRBRESM, AT N FHEYHI R
AEMY WAL AREF. SHEBEFERT R
hERREREANERE HPEZNBERA
NH,H,PO, #4t, White fEFRE XV EEMK. EHF
AEREFRES ATREA LR 5 L RERPER
FERER EREAMS EHREREFMTFASAER
# K ,SH B FEEF TWRAERBYE B, /TR %%
FrELE R B YR B AP L B AR R A A L.
ARHERERTEFYNEFREME R
E. IRRR, BEEBESHAMRAERBE, AT
BT AR R TE A, TR A A
TRESRTIEFEPLIERERNIEIRENS
BEUEEBEENASAEREKMA BB
B W, SR EN 3/2MS BFERBETFAERAE
¥, MREE 58 B (2 A R &
HMYREBRAZGT . AIYRSRERES &
AR B LR 5 0, T 3% 5 B B R R A B DA B R
AFEEEREERLTHEER HRHE LA
RATREASMREFHAER, EHFEP LT
—FFILAEERRNEAER. —BAAH VB, B—F
DFMESS ., ARREH, AFEMH SR, A€
BAKRET R, AATERERIRNERE

KPR —-EFEM BEREABE S VB HLFE
A . @it HPLC I WSE T S8 1 . AR LSRR, K3
HERERESISE 1. 0960 5 FF 8T RDHE
R B {2 2 S LR M Y 6 L R 2 UL I 3 D U
JLZEEES .

HYAREFRP RTEEERSENAILY
KRS FHIYRBRECREBERNFE EE
H7E DA BB 98 o B RS [ A AL 4 o e o
FHEA R KA BUR S B BB, WA T 57 2% B
AR EILFRKE.
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# E.AM By—-E¥HIT) HFHAKR.THAIINPERE B LEEFEAMMERWBLRE. 7
F BHTHHEABES HPEKATYTYRREERE LRAGRSARAMSAEF BT E. HR  SMEER
BEF L MS+6-BA (4~5) mg/L+NAAO. 2 mg/L HFHERE. AZUEFRPEKANYRKEEE N NAAO.2
mg/L+6-BA2 mg/L Bt AARTEHARFE U L, FEARKRAEF. &t RAT AFHERATH
TEENREER, VRPAFEAAX-EEAHRERBERERE.
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