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Correlative analysis between biomass and accumulation of hydrosoluble and
liposoluble components in different cultivars of Salvia miltiorrhiza
TANG Xiao-qing"'?, WANG Kang-cai’, CHEN Xuan?, WU Jian?, YU Bo-yang'
(1. Department of Chinese Complex Recipe Research, China Pharmaceutical University, Nanjing 210009, China;
2. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Objective To obtain excellent cultivars of Salvia miltiorrhiza cultivated in Jiangsu
Province by selective breeding and provide some basic reference for systemic breeding. Metheds Tanshi-
nones (tanzhinone I , and cryptotanshinone) and salvianolic acids (salvianolic acid A and B) in the roots of
the four cultivars of S. miltiorrhiza were determined by HPLC. The total tanshinones and salvianolic acids
were determined by spectrophotometry. Biomasses of four cultivars and correlative analysis between
biomasses and effective components were analyzed with Excel and SPSS software. Results Accumulating
of biomasses of the four cultivars was coincident incompletely. Contents of total tanshinone, tanshinone
I 5, cryptotanshinone, salvianolic acid B, danshensu, and total salviandic acids were different. Correlative
analysis showed that the relativity between biomasses and contents of effective components of four culti-
vars were negative correlative. Relativity among liposoluble components was distinct. Correlation coeffi-
cients between tanshinone I , and cryptotanshinone of four cultivars were 0. 943 (ZY), 0. 942 (DY),
0. 715 (XY), and 0. 960 (ZC), respectively. Correlation coefficients between salvialic acid A and B of four
cultivars were 0. 766 (ZY), 0.416 (DY), 0. 841 (XY), and 0. 618 (ZC), respectively. But the relativity
between hydrosoluble and liposoluble components was not obvious. Accumulating trends of liposoluble and
hydrosoluble components were different. Conclusion Contents of total diterpenoids and tanshinon I 4 in
little leaf cultivars are more than the contents of other three cultivars. The qualities of other three cultivars
are better than the qualities of S. miltiorrhiza recorded in Chinese Pharmacopoeia.

Key words: Salvia miltiorrhiza Bunge. ; cultivars; biomass; hydrosoluble components; liposoluble
components
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1% Salvia miltiorrhiza Bunge W4 2558 bt
RELHBEMEFASHBRE, BT EEREFTTH
JIE R, o B T b R L W &=
#mE, AR ASHHAREBEEFERSHLE
B4 25 AR B 45 7 T, T v L 38t 1% 5 T 6 A 5 A X
B SR RIEBREYY, A s e 2R
BAEE RAMFHTEENAS AHEKIR
L FRIERE, LEHREMHER. £45RES
A SHAERAN R — R, NRZFR S. mil-
tiorrhiza Bunge var. miltiorrhiza BAMJ}+% S. mil-
tiorrhiza Bunge var. charbommellii (Lévl.) C. Y.
Wu fig % S. miltiorrhiza Bunge {. alba C.
Y. Wuet H. W. Li, RRMBFTERESIRPE—
ERFHRXLEHUOHRE, WAL ZENASEE
%S . BEAS ANASHRTASEILMH. £
FZEEULHBF T ONBRE) HITASEEREL
By RATEEHEAS NHEFAS ALK
xtFH2 R g A S AN B AASH/NN R S
WA KBS MR R #IT 2, %A HPLC %l
BT AMERUASHBASEH.ASWIALAS
% FHEM B, FE R A 66 E RN E KBS
MEFBBRYE, N ERBASHEYR S5HBR
43 18]« 7K VA P B 4) 5 B8 U A AR 4o 1B B M R A AT
B, AT R BOE & FILARBN IR S HKE,
1 ¥ URE5HE
1.1 bR HETHIE RS 4 R (R Rk
WKEERABBBEE RS S. miltiorrhiza,
H (e [ 25 4202005 ERRIRB KB A S RE
ZC. M #fH 5 ZY Bt & 12 DY MM B S
XY RE 1f%R D HBTF 2004 £ 3 AFHAMET
LA A A HUANE 2 41 B, 2004 £ 8 A 25 A
FHRAE, BER 20d R 1 KB BREILRIZE
KA I0K, 2HUERBHHE, HET 50 C
TEHEHE.FHTE, GERFT TR, AETRE
MASRREE 3 SH.&H.

28 1. BASER.ASENRLBBWA T

HAJEYH BB ER,AHRB AL HEPES
MRBELETRAENY.
1.2 X8 5B : Agilent 1100 7550 A8 £ 3 X
(% B Agient /4 &), ALLTECH f& % %
(250 mm X 4. 6 mm,5 pm), UV—754 43368
(LR ENSARARD BB G, KNP
KO EEBR oyt e, RIUEE S IR BE Ryt ol K R
K.

1 ASK4MmEEAD
Fig. 1 Four cultivars of S. miltiorrhiza
£1 AN IHEBNETENE
Table 1 Main characteristics of four cultivars

of S. miltiorrhiza

K5  H#HH HH¥E FEMPERIE
IC ABFER  Salvia miltior- HERBRE, EHWHEWEEK, ot
rhiza KRR 5s~7 Mty Ent , EEHE
BRe, M s~9 A0 AT
ERAFENE

DY BnBfAE S. miltiorrhiza EHRBF  EHBLEHREK, 0 H
KB EFECRE LY 5~9
A.10 A EWAKE
XY MHBAE S, miltiorhiza MHRABEES,HH/M, K 3~5 (D
cv.  silces- MM EEECBRR.EHS~9 A,
tris 10 A TR ERAFHHEE
Y $MAAS kEH RGN, ERRLENRE M AY
%%ﬁvﬂ'#‘] 3~5 /l\'ﬂ'dtﬁﬂiﬁ
REQEY5~9 A 10 AR
AHE

var. char-

bommelli
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B B &GS E (P EZ #2005 FR— A2
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: ﬁ
!L i
U
20 0 5 10 15

0o 5 10 15

D !

I‘ h
N A
0 5 10 15 20 0 5 10 15
t/min

A-f12®M 1. B-BRASE CHSE D-FIMEB
A-tanshinone I o B-cryptotanshinone C-danshensu
D-salvianolic acid B

H2 ASRSNRRZHN HPLC
Fig. 2 HPLC Chromatogram of component reference

substances in S. miltiorrhiza
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1.3.2 A28 1. 58428 HPLC /RlEHE .
HERBFISE IAXEMK 510 mg EF 25 mL
BIEP R R R B E N 16. 32 pg/mL HIEWB;
MBS S 5.30 mg TR R ABEKE R 42.4
pg/mL MER. FFIRBRFISE 1. BHK 5.8.10.
12.15.20 pL #E4E, DR BN BRAR LR, B E AR
PBIRBIREMR R Y, =69.156 X, —4. 774 3,r=
0.999 9 (n=3), &M E X 0.08~0.33 pg; B
FESRBHW 1.2.5.8.10 pL #EE, DR AR B
Ay, B TE P BARBARE RN Y. =222. 16
X,—0.796 6,7=0.999 9 (n=3), RHUETE K
1.02~4.08 pug,

1.3.3 &M HPLC MK . BERRAS
XS 2.64mg BT 10mL BIEH . MAFEE
RHIER, BB 2.5.8.10,12.15 pL 4, DLERE
R AR EEF AR EIREREK N Y=
95. 667 X,+125.87,7=0.999 7 (n=3), &R i H
3} 0.53~3.97 pg,

1.3.4 FEB# B K HPLC IR & - M HE KRR
1.00mg A BXMBHEET 5 mL P, MA
5% PREER.GFEEZZE, 4RI 2,.5.10,
15.20.30 pL 8, LUK BB (mg) HEI4L
b, E B A RIRBRRERL Y, =710 723 X+
14.36,r=0.999 9 (n=3) , REFEE N 0. 4~60 pg.
1.3.5 F128 1. 5515 F 8% SRS 2% -
WEBUR B E K 16.32 pg/mL HFHBSE 1. X H
oW 4y BT R R B Kk BN 1.632, 3. 264,
6.528.9.762.13.056 pg/mL B W, 7 754 &S
A4 Y6 i 270 nm A6 W E KR OG AR, DLR
BEREAIBELE MAEEI P LR Y=
0.013 54 X;+2.446 1X107*(»=0. 999 9).

WA RWKE N 264 pg/mL KFHS R X B
WA RERKEN 6.6.13.2,19.8,26. 4,
33.52. 8 pg/mL WIIEV,TE 754 AT WA LB
it b 281 nm 40808 8 AN RO BEAE , DA B K BE
AR, B EE NN BRMEI LR Y,=0.071 98
Xs—3.945 6 X107*(r=0. 999 9). PLHEE 5B
MERSTHR,

1.3.6 HAHES ASMI.RBASEH.EASEH
M FHE R B B9 12 BU% B (P B 25 38 ) 2005 R (—
BOAST TR, BHAESBRI 10 pL 38, #F 5
B %A 3, 15 E 8RBk B SCIR Y 7 ik AT
R,

1.3.7 HXHSH: KA Excel #1 SPSS 844 #1417
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Fig.3 HPLC Chromatogram of S. miltiorrhiza samples
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Fig. 4 Changing of dried roots weight of four cultivars

of S. miltiorrhiza
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2.2 ASARAEBNFASEERY AR 2T
UBH A MRMNIBE L. BASEAEASEH
M B4 B R R R B R AR —REM L KR B R
M5/ RASHFASHERSBEEEYHRE
8H 25 HAISE  AMEAS 5HHRASHERK
EMEBZE 10 A 10 HRIE,. X5 4 HERHTS
MAKAEIBEA B, HHH RS 58HR
P& AKX B AT 8E, £ 10 B THRE#EKE
#o BB A E IR, WA SRR 5/t B
SAKEPEEMNERK. MELEASHASE 1.,

BASES TERHEXEI T R SREXN,. T
SRS S5RASHE TEMHERES X
HEFAMRY, WS TEHHXRRB KK 2
IZC, M ZME TEMXREBAHME XY.F
ES5AZ0 1, BASEORANTEZ X
ABUNEHRAR.FAZRIASTERANTEN
MARBU ZC BR MBASWEBREUASRKE
BX.

F&H ERMERBA AP RE, P —%K
AR SWERS  FASW I AR EENEA
BB Z— R E G HOFH ST 85 2
BIRZ—. BAZBEIASHH - EBEHBR
Gt RSN T B , XF B B LT 25 B bR BERR
r B R 4 SR A R A AR PR 5 AR SR AT LA

£2 4HTRXYVASHYRSHEHEL (1=2)

Table 2 Content changes of active components in four cultivars S. miltiorrhiza (n=2)

0,
BEXR RHE i ) RRAB %

BRI [SPRE 3.0 BASE B R AImMB BABM

ZC 08—25 0.548 3 0.379 6 4. 608 3 1. 011 3 12.459 9 21.112 0
09—19 0.373 0 0.210 2 4.159 1 1.327 4 14. 410 9 21.502 4

10—10 0.353 4 0.181 4 3.2607 0.879 0 10.028 9 16.022 8

10—30 0.334 6 0.139 8 2.887 3 0. 826 4 9.096 1 15.330 6

11-21 0.3217 0.137 3 3.033 4 1.084 8 10.7315 16. 098 7

12—10 0.224 6 0.117 8 2.636 1 0.772 7 10.103 4 15. 008 1

DY 08—25 0.389 5 0.135 2 3.778 6 1.084 8 12.874 8 20.758 8
09—18 0.372 2 0.122 9 3.589 3 0.699 8 12.807 7 20.871 2

10—10 0.510 6 0.209 0 5.608 1 0.737 0 7.446 4 15. 246 4

10—30 0.351 2 0.142 7 3.1551 0.962 9 11.127 8 17.661 2

11—21 0. 250 0 0.072 4 2.869 0 0.894 2 11.162 9 17.547 4

12—10 0.2310 0.097 0 2.758 7 0.802 3 10. 065 4 16.382 5

Y 08—25 0.305 7 0.117 9 3.2617 1.387 2 12.699 1 19.000 8
09—18 0.282 8 0. 090 4 3.272 6 0.937 9 11.415 2 17.514 4

10—10 0.398 4 0.197 5 3.603 1 0. 856 4 8.029 8 17.255 9

10—30 0.223 3 0.0730 2.659 6 0.663 5 9.083 4 14.874 4

11—-21 0.1701 0.048 9 2.430 6 0.724 2 8.5119 15.245 0

12—10 0.180 9 0.078 9 2.394 9 0.746 6 10.711 9 15. 487 2

XY 08—25 0.812 2 0. 606 3 4.641 4 1.039 0 12.475 8 22.691 2
09—18 0.686 3 0.593 7 4.969 7 1. 352 6 13.878 2 25.272°1

10—10 0.419 6 0.410 2 3. 809 4 1.123 0 11.761 8 24.702 8

10—30 0.336 7 0.385 6 3.5790 0.8219 10. 629 7 19.323 6

11—-21 0.588 0 0.290 4 3.5931 0.988 9 11. 458 4 20.798 5

12—10 0.546 5 0.2811 3.692 5 0.919 9 12.653 8 20.463 2

%£3 AN, BASESEYRARNEXRY
Table 3 Correlative coefficient between biomass and

tanshinone I , and cryptotanshinone as well

B5r FASEIAASHIAXTE BASE BAZSEXTE

Y —0.540 0. 339 ~—0. 445 0. 073
DY —0.625 0.594 —0.501 0. 393
C —0.704 0.939** —0.753 0.933**
XY —0. 461 0. 779 —0. 866 0.724

“*0.01 KELHXHERE LERED

* *Correlation is significant at 0. 01 level (2-tailed)

BERARHEERTHRS AR FEAR. &
BB 8 % B B P S B T LUK (R S 8 3R R
B T4 (MSCs) HSAMETHAM. Bty
WASARRFLETHASE I E5RASEE
HAZMEEB TASHRE SN EE. A%
BWREE. M RAZHAZSE I S5BASHE
RERNLREAZHI.WEUERTHM 3
R, X5 MRS HRAEXN AR —EK
KERFEK KRR FEROLERK, W
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JRBE RS EZEPTROKEHRST, RS
e BB .
2.3 ABARKEKFBBRISRS T FBRE
B 5B WEBS AR RAHFE R, 4 FiR
BRZHASE IR B 5 5B B R [ &
RBKER -, X ZC 5 XY MBKMENH
#£9H 18 HEIRE,M ZY 5 DY WS KMEN 4B
8 H 25 HHlfE. TESMAKMHEIEMM (RO 4
REVTEMASEAXRARBRKRKE ZY,
B —0.820, M TESHASEMTERFWHREL
BKHIMZ ZC 1 DY, 4354 0. 954.0. 955,

x4 ASK . ABEB SEYROEXRE

Table 4 Correlative coefficient between biomass and

danshensu and salvianolic acid B as well

B ABR ABEXTE AMMB ARMBXTE

Y —0. 820 0.766 —0. 685 0.852~

DY —0.335 0.954" " —0. 365 0.925**
/o —0. 306 0.955" —0.452 0.993"*
XY —0.479 0.899" * —0.453 0.929"

*0.05 KFLMXHBE. 0.0l KFLHXHEE (WER
W), F#MA
* Correlation is significant at 0. 05 level, * * Correlation is sig-

nificant at 0. 01 level (2-tailed), following table is same

REEABRERAN BRI, H*¥ 4
R B3, 4-—HEEIAM (B3, 4-dihydroxy-
benyllatic acid) , 2 & F By BRI H AL ¥4 . FT
BRBAZLSFRASES 40 TWHERSE ST R .

6.00

TEXT T2 MK R RS B B BB AR i 36 9% B 8 S ik
HTHASREIUBAFLY SR KBERSR
AWERZ—, AR EARA L HLEASHTS
RN BRMLHFAE—ENER., BREH#TASH
mMEFTFHROLBEPNLYEASREN—1HE
BRETHFUANASHREF R EFREFLT
BRI . FHERBR B M2« b B 25 ) (— %) 2005
FERFASTTFF M — KBRS R AR
FARMASHFBKBHRRBEE, FREE L
AHARK. REdMAREEAS OB RS
BB R B M43 1T, AXEE B FH S MK B A
Hh ERZEnt BEPET LA B, X 5 H AR R 4 8
BFRAMAE.
2.4 PASAREBHEFASES EABRRERS
ML ST BY R B B ST B AR 0.1 #
FIRIEEE (B 6), NEIPALLEE 121 4 F%
HYSFASER ST BERER—BH,DY % 10
AEAfH—-I8EHE.ZY £ 10 A LAHBEF -1
BREMNE.M XY 5 ZC HENHEAT -1 EST
REHBEE . X5 4 HEBHASHERREAE —E
X R,DY f1ZY WAKBIE XY 5 ZC #if, =
EHHMYET ZC, B %% 10 A 4 F 34
RELHAHBMHERS,. B 11 AFTHHBER
SILFEABE M ZC f XY ARG .

L FRBSHEFRBRERSHELBER

—— SIERIL,  —X—FEK
500 F —a— BASM  —¥— FHRMBXO0. |
’ \ —A— BITER  —e— BMMX0. 1
4.00
xR
[ﬁ | A—(\\b—ﬂ
H '/._.\.,o—.
® 200} “o—o—0-¢ ._.\./0—0\. “0—0\._._.
100 e & e %
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ENCEP S a
He6 4MARAVUASHAERASHKERLI T (n=2)
Fig. 6 Revised contents of active components in four various cultivars of S. miltiorrhiza (n=2)

— B HP XY MEFABRRERINEMEAR
LB E—~ TR —FE %, A 3 F2KR
REHESIBBRER S W ELE/N, B RE 1L A
FTREAF - ITHNERNER.

2.5 FAZHWREBS E B AR LT - 0 & B
oM RMERAT AT (R B), HE R E 6 47, B4
REVH) 4 FpLA B HA R B — B AR,
Bl A etk 19 7T 2 R 2 A2 ) B A SR M B A, B 8 R
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Table 5§ Correlative coefficient among components

in four cultivars of S. miltiorrhiza

L% 881 BASE AR JABEB
Y JfiBMia - 0.943**  0.468 0. 002
[S8a% 3. ] 0.943" * -~ 0.326 —0.140
8% 0. 468 0.326 - 0.766
FIM® B 0.002  —0.140 0. 766 -
DY #iBWIa - 0.942** —0.124 —0.346
BASN 0.942* * - —0.169 —0.552
PAE S 1 —0.124 —0.169 —- 0.416
AM®EB  —0.346  —0.552 0.416 —
IC ABMIa - 0.960* *  0.333 0.101
fBASE 0.960" * - - 0.291
ASEK 0.333 0.296 - 0.618
FI%# B 0.101 0.291 0.618 -
XY #AS81a - 0.715 0. 548 0.829*
RfLM 0.715 - 0. 662 0. 804
X 3 0. 548 0. 662 - 0.841*
MM B 0.829* 0. 804 0.841* =

MAZEI.5RASHEEAHNMEXRE TN
0.943 (ZY), 0.942 (DY), 0.715 (XY). 0.960
(ZO) , T & K RUKG K IS PR BR K L4 TR MO A K R
B4y HIk 0.766 (ZY),0.416 (DY).0.841 (XY),
0. 618 (ZC), Tii P4 K 2 B 43 18] A 48 26 1k I 4% 25,
HASHHHLRSRIFEERRNESR . BRRZE
R KBHESEEERSNEKERZER - EHH
8 ZC M XY MBS ERESH 25 H
RijE, MEKBERS W HMAEIA 18H,DY 5§
ZY WREE R ¥ BLFE 10 A 10 B, WK S R
SN BTERTHAR 8 A 25 H

BRE RS 5 AR EEDEANE BB
BRERHFEN . BREESYHERARELEY
R BEEED, BEREAVNEDEREERKX
B —REEYLENKREHREZHPRRRE
2,58 — %W B 1993 4E Rohmer £V E 1 K BB
MR/ PR MR RR, — RS NEE
HYEANRENESAER/ AR HEEREE
B ASHEKEERNBRRERS SEBE ZHEX
BAESABEAFEER, BERA RS
TR, B K 28 B 43 18] i 55 KAt 3R A i () i
BAER, WERKAEHABEMREN ZY 5 DY
RK MR 4 B BB ) R AR KB O E R A
BT XY 5 ZC MKW B4 B K E N 37
HATE— S E R . XS RNAE R RS HT S
B B9 I B B %t 4 Fh SRS 3t b B4 B9 OB 4 AT
THW . KB B BERTHEASEERS B
EH-CBRNARMBRERS H 4 HLMUASH -

HoHMABRBOFE—ENER. ASERTZ
WERE RS R LW F AR, R EERERE
3 5 UK A AR B R 5 T B R 26 A 4 o B R 2K
Ay, FEH EFRA T LAA R B T A E R
KI5 FAR A A B B A F] 5 R 8 72 58 A
B T B A TS 8B BORS  BARE AR
0 SR LUK B A3 MO K B AR 5 R I 4y
FrfF BARHAT R AR R

2.6 FHBH 4 HEBKYBRYPAHER , B IHEX A
RIS 2 f o B R 4T 40 A7 B 7™ 48 1R BR L& B R R
AR ARSI, XX E S ASRELB R
BEMAA-SHEX EIAREHN, 4 AR
ZHIEBEERS GIE8 1O 5KBHERS FTBR
B) ¥ 6Bk Bl 25 2 )2005 R —HWER. X5
LHEEMIS ORI BA B RES57}
SRENAGTRNERFE—EXRMTEHE—
H BT L5, B AT P S AU TR At
I PR L 77 » [5) Bef 3E ¥4F 25 1 7R)  JRORE , BE P A R
IR NGRS 8 X, A S ST EH RS
BBt 55 0 50 0 LUK P 4 R L N 05
SR EASEHBRE N TRENASHE,H
P R P L AR 4R 24 A0 B SR BT R
RUEFM IR Y E L BRI,
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