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Bf A SAERNEERBRFRBTRENR. FE - FHE T RERERE R E pH &/ 1Y

ERYFESEZHETFRHASTERNEKRRRERB D ERARH. ER-EEERRBEENYND, 12
AERMEEREHKES SN SR 23 BEAEL, FILXBEREFRTA, HPURM0 - L7'H
REWER R ;3 FR 2 pH 6.5, 5.5 (806.0), 5. 8 HABIBAFTASARRNER S8 I, M6 WAFILKE
HIE R MEREN 2. 5% 8, PSR B AR MR FE AR N MS SR B PN 0.5 mg - L™ KT BRA A TS
B AFULREES R, &R MR 5 pH M B MY E K YR EFEL WS AERMERAK

R HE o
[X@iA] 5, 78R HEER  WERRN

[RESES] S567 [XEkRIAM] A [XERS] 1001-5302(2006) 17-1409-04

1% Salvia miltiorrhiza Bge B BEH B EXEB

LAY, URMRZEAZ, MELEHKH
RIFHEL, FHHRER T EE=RSPEHARE
RWTF=Y RAE A0t A M5 BRI, AT LRty —7=
YER S, ALEHR TERASAEREKME
WERB=Y RN —LEE, W RRRE 5
¥ pH BHE YL KYENERRARGEHESN
BR, A AR SR ERETRAERB=HE K
BE T HIS BRI
1 M5
1.1 8 bR N ZEM N IBA 2 mg - L' KT
0.2 mg - L™ {37 MS Bk FE P YR LR
F1+% S. miltiorhiza NEMR. FHS8 1 34 B (HE
B 0766-200010) | JE JL 25 BE X BB 5 (32 110810-
200205) ¥3% B = E 25 5 A Pl R E B,
1.2 {{#F LC-10ATVP EEBMAAIEN(HAS
/A F], N2000 3% T 4Ev4) ; METTILER TOLEDO
Delta 320 pH i ( ¥ B #-FLH Z XA A H]) 5
HY -6 SUZR ML (SIEMET SR E ).

[KFAH] 2005-10-10

[E€ME] EXK 863 Ui B (2003AA272040) ; HR P EHE
BRSBTS %7 (04-052P10)

[EWRMEE]  * BICE, Tel: (022) 87401895, E-mail: pharmgao
@ tju. edu. cn

2 FE
2.1 HURFIASREREKEEAERER S
Brm ORBEREERE Y 1.25 g(HE)F}
SR EREEF B RE R BB R 45k 20,30,40,
50,60 g« L™'f MS 535k HiMIBA2 mg « L',
KT 0.2 mg - L™, 3534 KE AT pH 2 6.0,
ANREEES ~4 M, B TFRIK(EEN110r - min ™) b
HARNIESE 20 d, BFEMRAE R (26 £0.5) C,
ERAFFEREREN ST ERMAERRS &
BHIE, OHEFRE pH 4 1.25 g(HE) SR
EMIEFF] MS #5555 h Wi fi IBA 2 mg - L™ KT
0.2mg - L™, KERIEFHE pH 4+ 51#AF] 5.0,
5.5,5.8, 6.0  M16.5, 8/ b33 ~4 #E, B3 &4
FO, OEME - BARERWASLTEREHT
MS R FE3 b Bfm IBA 2 mg - L™',KT 0.2 mg -
L™, BMES5H 2% ,2.5% ,3% ,4% M 5% , 3%
FEAKERE pH 7 6.0, BHREHRO. @OEY
ARYIE: A 1.25 g(HE)ASAERERNE
MS 3EFEs P 5% 5 IBA 2 mg - LT 5 AR TR
WHEER KT (0, 0.5,1.0,1.5,2.0mg - L") PR
KT0.5mg+ L' 5REREREH IBA(O, 1.0,
2.0,3.0,4.0mg - L") XN ASAERHERKER
RAE R, S R E K RIS pH 81 6.0, 35
FEMHRDO,
2.2 FEBREYEMNE HEFREBIOASA
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FEREY, FHIBRR A RENIESRE, BT RVG#T
REMHE, BRIHENSERE THRET,
HSETE 105 C T4t 30 min, # HEE R KiE; B 60
CTFH3I~4h FHTREEERE  HKETE, HITE
HWKE: TERHEKE = (REMNBFER - &/
B)/#ME, SKE = (NS E - TE)/Ik
R E,
2.3 FISEI MFILXEBERENETE A2
ILASENE . HKR0.3 g £ATENASERE
W, IR, BT 100 mL RE=FMMHH, A 50 mL
FEE, J A $R I 30 min /5, K B BUR AT a0
BAGERRBET, REVATFBEER HBZE2
mL B, P RER B R 28, FH 0. 22 pm L8
Bt g, B R, B R AIGHE Agilent
Zorbax C i3 (4.6 mm X 250 mm, S um) ; i Zh A B
BE-7K(4:1) ;5% 1 mL - min ™' ;BB 270 nm;
iR 30 C,

FILFBESENE FBRASAER0.3g, &
F 150 mL B, A 50 mL KB FK, ik

Bl 2.5 h, B E i, BB, AT K ZEEZRE
EBHS0% #8848 h f5 , i I8 KR RIET . &8
Y R EARR B E2 oL B3P, A BRER
ZIBE, F 0.22 wm fFL U8 B U, 150 S i A o
o IS &M A%+ Agilent Zorbax Cj3(4. 6 mm x
250 mm,S pm) ; FEHAH FEE-0. 5% HAC(15:85) ;3
¥ 1 mL « min~" ;W4 280 nm; kLR 25 C,

3 FRE50

3.1 EEREREXNASAERERKREASE,
MFJLRESRENEM MWER1HTUES,BE
FERERER M, S A EREAFEERK
jad, 20 g - LB, ISR ERMBRMEE N
3.05;7660 g - L™'AF3A % 8. 0, RATHE Y 2. 58 £%,
FERE BRI H 20 ~60 g - L', B AEME R R VK
EHAE, S RERTASE T NEREEREE
AL, P20 g - LR AISE L W& REE, M
FOLZBER S BN R MRk, YR A30 g - L7
o, FLKE MR R BRE, N 0.22 mg - g7’

F 1 FEREWENSAERER AR S BEERE (n=5)

i3] A TE #HE FkE - FBEI, FILFEE
/g« L~} /mg /mg /mg /% 3 /mg - g~ ! /mg < g”!
20 64.7 £3.81 262.6 +18.6 4.33+0.29 93.9+£0.96 3.05+0.07 0.012 0.18
30 58.9+£2.59 325.9+£4.97 5.03 £0.32 93.5+0.35 4.53 £0.02 0. 006 0.22
40 61.9 £3.32 376.9 £14.7 5.10+0.23 92.6 £0.21 5.09 £0.07 0.002 0.15
50 59.9+£0.96 482.8 £29.7 6.04 £0.60 92.0+0.23 7.06 £0.14 0.002 0.15
60 58.3+3.86 526.8 +46.6 6.14 £0.31 91.1+0.25 8.04 +0.10 0.001 0.13

3.2 pHEXMFASAEREK RS, AR ILE
BEEREEW mR2 AIH, Y pH BYEA(S.0),
ERASAER RIS E R A ERAE KA
ZETWH, XN, SRR EE L&D,
3.3; 43R A pH 5 6.5 B, S A ERMAK
TBOLERST, E3E57 20 d &, SR SR A ECh

5.1, ¥4 pH 24 5.5 #16.0 i}, ISR ERH SIS,
R B, 0 0.033 mg - g7 o HEEFREAMH
pH 2y 5. 8 i}, JRUL2E B8 iy o Bt 40 e 5, 9 0. 22
mg g™ 4 pH 1 6.5 B, FF B AR 4 KK UL &
4 (HRHFTFSERL AR L2 5 5 B2 B8R, X
$0.003 mg - g ' 0. 10mg - g™’

2 HEFREE pH M FASARERA K RHA SRS & B (n=5)
" EME TE B HkE —— TIBEI, RILZREE
/mg /mg /mg /% / mgg”! /mg -« g”!
5.0 73.8+0.69 . 315.2+6.77 4.79 £0.15 93.4+0.11 3.27 £0.03 0.015 0.16
5.5 74.8£1.72 337.4 £17.7 4.92+0.20 93.0+0.12 3.51+0.03 0.033 0.2
5.8 74.9 £0.77 414.8 +21.8 6.69 +0.43 93.8 +0.07 4.54 +0.04 0.006 0.22
6.0 74.7 £2.29 377.07.5 5.70 £0.14 93.4+0.04 4.05 +0.06 0.033 0.12
6.5 72.6 +3.18 452.6 +22.6 7.38 £0.14 93.9+0.3 5.23£0.11 0.003 0.10

3.3 BMEMNASTIERERNEW KRR
RAFEREFR N 2% 0, FHS A 2 AR B 52 0 it
BB A 60.9 mg(TE) , B 151.5 mg(F
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2.5% ~5% ,BEE R BRI, SR EREEE
BAKTE A, TERAP N 5% B, H A BUA
1.5% .

3.4 HEYERYFEXMNASAERERLEASEI,
MFILFRESBRIER BRI FALIEN, 4
IBA fR4F AL (2 mg - L71) B, KT 5 & o 9 2 4k
MBS ERKE KA RKEER, BA EAME—
EAERYEN, ISR ERNEAGRERES, N
4.2 f5; %0 0.5 mg - L' KT 0, PH R FEH0R D,
H2S5 MG MTASEWII, B BERB, £ KT K
0~1mg L™ B, FHSE I R BEEE KT &

$0.19mg - g™ WINT 50 LK. KT JREWRE
st EF A SEI L HERESBUR M TR, KT &
B ERRAX FILRBRESBNERA TS
B, AIEE, % KT 40.5 mg - L8, JRLZKEERY
R BEBIRKE, H0.20mg - g7',

%4 AT 76 KT [RHER2E (0.5 mg -
L") At B IBA FREWE B8, FI 31 e R
R EEmES. BA REREMEAERT LS
BRI, FPR LB & B LU 8RR B A ¥ im IBA
F, AN EAR PSS ERIL, AR LSRR B B Bk
B KAH, 53514 0.064 mg - g7 F10.32 mg - g7,

BWER TR LA, B 0.004 mg - g7 30 4 g
#3 KT REREXNISAERERBARI & BOFWH (n=5)

MY EKET EfE TE BE BKE B, FILZREE
YEBEH /mg - L-! /mg /mg /mg /% /mg - g~! /mg - g”!
IBA 2 61.4 +1.00 317.7 £6.9 4.32 £0.31 92.6 £0. 11 0.004 0.11
IBA 2 +KT 0.5 61.2+2.27 215.5 £3.37 2.87 £0.02 92.5+0.18 0.042 0.20
IBA2 +KT 1 58.4 +1.67 250.1 £2.21 3.42£0.05 92.7 £0.06 0.19 0.09
IBA2+KT 1.5 58.4+0.72 270.3 £14.6 4.01 £0.38 93.210.28 0.007 0.08
IBA2+KT2 61.1+2.22 277.3£15.6 3.99 £0.42 93.0+0.63 0.007 0.12

#4 BA SRR K BHHRAE ROBW(n =5)
YR e TE BH Bk FHl, FILERE
Y ECH, /mg - L' /mg /mg /mg /% /mg g~ /mg - g”!
KT 0.5 61.7 £2.15 126.0 £13.3 1.80 £0. 14 93.0+0.16 0.064 0.32
IBA 1+KTO0.5 60.1£0.92 199.5 +16.9 3.310.47 93.6 £0.27 0.012 0.11
IBA2 +KTO0.5 61.2 £2.27 215.5 £3.37 2.78 £+0.02 92.5£0.18 0.042 0.20
IBA3 +KTO0.5 59.9+1.66 262.9 £20.6 4.12+0.23 93.6 £0.36 0.005 0.11
IBA 4 +KTO0.5 60.7 +0.89 305.5 £21.4 4.86 £0.36 93.7 £0.06 0.008 0.12

B SR AR & B A Y A SR AR
KER KAERBTYERE, EAS BT MM
HFE NS B P, A B R RO R YR B (60 ¢ -
LYAMTFREMAR ! ALREN, MIEE
HIRERR B E (60 g - L) AR TX SR ER
A, TIRRARR B B o B N ) T I AR ™=
BE . FHEM I FIF LR & & 2 I 7E R i 20
g L7130 g - L' M X BIR K. HA%E
AREMAERMABUR B S &, B R
B30 g« LT BENATE,

Figv 4 pH R AR Y X B T B RO T B2
WA XY B TR RN , S TR L) 2 AR R
WARBFIH AR . ALK Y pH KA,
ER BB ERMPE KRR ENRHBZET
i ATRBRIANH pH MR T S A ERM HE
THIRA, AT PSR E R BB TR L A,
BT A KA RS ER™ . LRERH

UFISAERE KR (pH X 5.8 F16.5 61),
HASEI N &ERK. XAAIASEKSRS
WL, R B REAT R R, BRI A X .

EMRYIGE THEYHARE R G4 KR SR
B, ARG K AE ALY . AL BT R0 4T
BREREMBR DI (2%) , A ERERBITE
A, T ELTE 1 A 35 3% J5 38 b 1 7 ) A B A
MR BEMRT LN (4% ~5% ) EREDE
FATAR FIBAEREKENE , WA AN
BAR; MM RE H (2. 5% ) , IS A ERAHEHE
BEEE, N4 5%, BEHEFPOERTELU
HyLE R,

Kochiro g8, 7E B3 HEHHEMO0.1 ~1.0
mg+ L' IBAMIE TSR ERMAER, HEHET
FIEMMNA . ALIERIY BA REFAZN,BE
EKTHREBEWREMNE M AW, mEETHH
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Studies on in vitro culture of adventitious root in Salvia miltiorrhiza

CHEN Wei', GUO Xiao-hong', GAO Wen-yuan', CHEN Hai-xia', HUANG Lu-qi’, XIAQ Pei-gen’
(1. The College of Pharmaceuticals Science and Technology, Tianjin University, Tianjin 300072, China;
2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
3. Institute of Medicinal Plant Development, Chinese Academy of Medical Science and
Peking Union Medical College, Beijing 100094 , China)

[ Abstract] Objective; To study the culture of adventitious root of Salvia miltiorrhiza in vitro systemically. Method ; Effects of
sucrose concentrations, medium pH, inoculum size and plant growth regulators on adventitious root growth and secondary metabolites
production in S. miltiorrhiza were investigated. Result; With the increase of initial sucrose concentration, adventitious root growth
rates increased and tanshinone II , content decreased, while content of protocatechuic aldehyde showed a broken line change and its
highest production was obtained under 30 g + L™" sucrose in the medium. As for the effect of medium pH, medium pH of 6. 5, 5. 5
(or6. 0) and 5. 8 was favorable for adventitious root growth, tanshinone II , and protocatechuic aldehyde synthesis respectively. Fur-
thermore, adventitious root growth, rate was greatly increased when inoculum size was 2. 5%. MS medium added with 0. 5 mg - L™
KT was much favorable for tanshinone II , and protocatechuic aldehyde accumulation. Conclusion; Parameters including sucrose con-
centrations, medium pH, inoculum size and plant growth regulators have distinct effects on the in vitro culture of adventitious root
growth and secondary metabolites synthesis of S. miltiorrhiza.

[Key words] Salvia miltiorrhiza; adventitious toot; in vitro culture [RERE HFT
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