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Analysis of rDNA ITS sequences of Radix et Rhizoma Salviae Miltiorrhizae
and plants of Salvia L.
WANG Hong', WANG Qiang’
(1. Department of Pharmacy, Zhejiang College of Traditional Chinese Medicine, Hangzhou 310053, China; 2. Department
of Chinese Materia Medica Analysis, China Pharmaceutical University, Nanjing 210038, China)

Abstract: Objective To study the genetic diversity of ITS sequences of Radix et Rhizoma Salviae
Miltiorrhizae (RRSM) and plants of Salvia L. and analyze the utility of ITS sequences in molecular au-
thentication of RRSM and phylogenetic of plants of Salvia L. Methods The ITS gene fragment was am-
plified using a pair of primers. The PCR products were purified and sequenced by the methods of Sanger
dideoxy. Results The DNA sequence of 222—224 bp ITS1, 220—223 bp ITS2 gene fragments and 5. 85
rDNA were obtained from 13 samples of Salvia L. The interspecific substitution varied from 0% to
12.16% at ITSI and 0.5% to 13.51% at ITS2. The intraspecific substitution of RRSM is 0% to 0. 9% at
ITS1 and 0% to 0.5% at ITS2. The substitution between group of Salvia L. and outgroup varied from
16.07% to 20.27% at ITS1 and 15.91% to 20.27% at ITS2. The phylogenetic tree based on ITS1 and
1TS2 data was set up. Conclusion The ITS1 and ITS2 gene fragments are highly conservative at intraspe-
cific level in RRSM, while they are less conservative at interspecific level in Salvia I.. They are least con-
servative between group of Salvia I.. and outgroup. Hence, the sequence of this fragment is a good molec-
ular marker for authentication of RRSM and can be used for further study on the phylogenesis for plants of

Salvia 1.
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Table 1 Plant materials used in present study

HOR % HT4 KRB = #
FI1&H A3 S. miltiorrhiza SM1 IHER
1% SM2 ZHESE

5 SMC 1)1l Bk

1% SMS BT &

HiERZ S. miltiorrhiza {. alba SMA B ¥XE

s S. bowleyana SB NIEEX
ZHEREBE S. yunnanensis SY1 =HE#
THRRE SY2 ZMXHE
=EHBREBE S. trijuga ST Z=EkH

BEMNS S. substonifara SS HFILHLM

HHER FHHE S. plebeia SP  IHER
REHHH HAEREE S. prrewalskii SPZ Z@KH
BREEZR #FREX S. chinensis SC HEEE

fort (1.5 mL), Germany Vortex genie 2 (Scientific
industries); Eppendorf Mastercycler gradient; Ep-
pendorf Centrifuge 5417R; DYY— I —5 BIF& R
Bk (JEEA—{28) ) ;Image System SX—100
H#RSE (LEBENELAYHEARABRAED,

Yk EFKRESI4,P1: 188 5'-CGT, AAC,
AAG, GTT, TCC, GTA, GGT, GAA-3'; P2.
268 5-TTA, TTG, ATA, TGC, TTA, AAC,
TCA, GCG, GG-3' (- BHIEAYHEARBFTRAF
4 ) ; 10XPCR buffer, MgCl,, dNTP, Taq DNA
Polymerase, CTAB, Tris B3, s W E -
WAETAYE SHERAEBAN AR K¥EH R
W& HARKH B ik
1.3 #¥ 5 DNA R ES 4l . BUB & vt v 100
mg BT AR 50 mg, IR ABTE G . LA CTAB
WO RF A S DNA BB FHE M RHIMA 20
pL # BB A ZBH1TIRE . & DNA A PCR Pu-

rification Mini Kit (L EFEYTEARAFD
HFT AL .

1.4 ITS X}y Btfy PCR ¥ 3% . 3R FI4m o #) U8
PCR R R % EE KA ITS A B (5'185—3
26S,4% 5.8S HwIGX). 30 pl R ARE 10X
PCR buffer 3 pL, MgCl, (25 mmol/L) 1. 8 pL,
dNTP (2 mmol/L) 2.5 pL, P18S-3' 5 P26S-5' 5|
Y (20 pmol/L) £& 1 pl, Taq DNA polymerase (5
U/pl) 0.2 pL, B %W (DNA 4 70~ 80 ng)
1 pL,ddH,0 # 2 PCR ¥R BIF R 95 C
WiZetE 4 min, 95 C &4 1 min.60 C BK 45 s,
72 'C ZEAf 1.5 min, fF3F 30 WLARE 72 C il 10
min, XM RE, =YE 10 C RIF.

1.5 PCR =4 ITS K F5#3E : 41k )5 1 PCR
=1 I R B AR . PCR R 1 51 9 B 4R 1
Ko P51 47, R R SUB B 4 1L (Sanger dideoxy) ,
KRR HHRIC, #1T DNA FHIHWE .

1.6 FFHIEMNLAE .DNA FH A HEF A Clustal
X1. 8 B4 52 B HE T J5 B9 7 B8 o T sk AL 12 o
ik MEGA2 (Molecular Evolutionary Genetic
Analysis) , FIBELH RE 2,# 5 DNA 75
BB S AL S G WA 1. LA Kimura-2 SR
AR E, ALsR 631 GR D) FETEREERNE
B b CRABEERERGERH (B 2).

2 ZR5itie

2.1 ITS1 #ITS2 FAIMKESER . RIEREE
PR F B (Monarda clinopodioides M. citri-
odora) BB W TR (Genebank AF369171,
AF369170) i £ rDNA H # F X ITS1 M ITS 2

2 ITS1HITS2 FOIKENERENRELE
Table 2 Length and base contents of ITS1 and ITS2 sequences

— ITS1 ITS2
T/% C/% A% G/% FYVEKE/  T/% C/% A% G/%  RHBKE/bp

SM1 16.1 31.8 19.3 32.7 223 17. 6 35.7 15.4 31.2 221
SM2 16. 1 31.8 19.3 32.7 223 17.6 35.7 15.4 31.2 221
SMC 16. 1 31.8 19.3 32.7 223 17.6 35.7 15.4 31.2 221
SMS 16. 1 31.8 18.8 33.2 223 17. 6 35.7 15. 4 31.2 221
SMA 16.1 31. 8 18.8 33.2 223 18.0 35.6 15.3 31.1 222
SS 16. 6 33.6 18.4 31.4 223 19. 8 35.1 14.0 31.1 222
SB 16.1 31.8 18.8 33.2 223 17. 6 35.3 15.4 31.7 221
ST 16.2 33.8 18.5 31.5 222 19.8 35.6 14.0 30-6 222
SY1 16. 6 31.4 20.2 31.8 223 18.1 36.2 13.6 32.1 221
SY2 16.7 31. 1 20.3 32.0 222 17.7 36.4 13.6 32.3 220
SP 17.5 32.3 17.0 33.2 223 23.0 32.0 15.3 29.7 222
SPZ 15.6 33.9 17. 4 33.0 224 19.7 35.9 14.3 30.0 223
SC 16.1 31.8 19.7 32.3 223 18.1 36.2 14.0 31.7 221
Mocl 7.3 40.5 18.2 34.1 220 17.1 37-6 12.8 32.5 234
Moci 8.2 39.5 18. 6 33.6 220 17.2 37.3 12.9 32.6 234
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ST AMCCTGRCAA AGCAGACCGC GAACACGTGT TTAAUACAGT CUGGTGCGCG COOTGOGG- Y GACCOCCGTC TOGTACTCGA TCCCCUGTCG GULCGCGTCC TCGGRACC-6C GTCOTTCO06 CTAACGAALE CCELLHCGEA ATGUGCAAG

s
SPZ
SY1
sy2
SC
S
s
SuC
Su2
SMA
S8
P
Nocl .
Moci L CTCCE T
22%
ST
58
sz
M
Y2
st
SMS
RLH
SMC
SM2
SMA
S8
Rid
Mocl
Moci
540
ST
58
SPZ
SY1
SY2
sC
MS
RUH
SHC
SM2
A
SB
SP
Moct
Moci
ST ~CTTTC AT(. TCGTGCTTUT GUGTCGT-TG GTATGGGUAT CCUTAAAC-G ACCCAACGET GT-CGGCATC GCACGACGCC CCACCTTCGA €
sS .
P2
SY1
SY2
'
s
Sui
Sl
S
S
S8
SP
Mocl
Moci
Hi1 RESEREMMSAE rDNA ITS1 3 ITS2 TR F 5
Fig.1 Alignments of rDNA ITS1 and ITS2 sequences of plants of Salvia L. and outgroups
®3 BEEREWMINER (NDAITS (9RFEER
Table 3 Genetic distances of rDNA ITS sequences of plants of Salvia L. and outgroups
ST SS SPZ  SY1 SY2 SC SMS SM1 SMC SM2 SMA SB SP Mocl  Moci
ST
SS 0.032
SPZ 0.046 0.053
SY1 0.064 0.064 0.055
SY2 0.062 0.062 0.053 0.002
SC 0.064 0.062 0.058 0.020 0.018
SMS 0.058 0.065 0.053 0.023 0.022 0.027
SM1 0.060 0.067 0.051 0.025 0.023 0.028 0.002
SMC 0.060 0.067 0.051 0.025 0.023 0.028 0.002 0.000
SM2 0.060 0.067 0.055 0.025 0.023 0.028 0.002 0.003 0.003
SMA 0.056 0.067 0.055 0.025 0.023 0.028 0.002 0.003 0.003 0.003
SB 0.063 0.071 0.056 0.028 0.027 0.030 0.005 0.007 0.007 0.007 0.007
SP 0.081 0.088 0.071 0.077 0.075 0.077 0.069 0.071 0.071 0.071 0.067 0.073
Mocl 0.149 0.138 0.141 0.147 0.145 0.143 0.144 0.147 0.147 0.147 0.146 0.148 0.164
Moci 0.151 0.141 0.143 0.149 0.148 0.145 0.147 0.149 0.149 0.149 0.149 0.151 0.164 0.005
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5 3 M IBIX 18S.5.85.265 MR (B 1), Al A
KB 5. 8S rDNA R EFEHRTF BREBMELR.
Mocl 5 Moci WEEHBRBHEY M. clinopodi-
oides M. citriodora , FEAR LW PAIE RSN ERE. S
BERRERHEYNEEXRARLE 2. HEBEFTI
KE #RERRESRSERMAARE 2 5 1.

46 SPZ

r Mocl
10— Moci

B2 BREZR#EY rDNAITS B4R
Fig.2 Dendrogram based on rDNA ITS sequences
from plants of Salvia L.

BARBERBMHYE ITS] 5 ITS2 Al K
B EBCHEEE,ITST KER 222~224 bp,GC # R
BB 63.1%~66. 9% 5 BALA 42 4, BRRAL
HoaA, HBAA 20.72%;1TS2 KEHR 220~223
bp,GC MRBHH N 61.7%~68. 7%, 5B A
A8 A BREAL A 3 A4, B 23.18% . RERR
HYARFMBMERESE BEFHRP) ITSL N
0%~12.16%,ITS2 K 0.5%~13.51%;: FF B/ A
ITS1 FAIBIZRE RN 0%~0.9%,1TS2 751
WERBAEN 0%~0.5%; REEBAYFE M
EREARNEBMEHERAS 1TS2 WER A
K F ITS1, 80 ITS2 s REKF ITSL, X5 K%
B TFHYAR. MkAXEEFRHOIEBESR
REBALXBEERBRKESR,ITS] FIKENT
REZBHEY .M ITS2 MK TRERERHEY, . £R
H 42 ITS1 IR 16. 07% ~20. 27%,1TS2 FF 3
H15.91%~20.27%.
2.2 ITS1 M ITS2 HEAS A TFEETHENL &
2 M 4 F X 54, RAPD AP-PCR BEREHKER
BL A DNA 4 FhridHE AR, HiX #7574 DNA
BREREBRE TEPAHEPHMA. DNA
FEFE R AR 8T b DNA 53 7o 4 i
B 50 A9 AR AL, BT R R R LI ER
AEE WM, M B BB, & REH TR,

rDNA ITS 238 4F % F FHRTAE Y R s

BEREEZBRAEFEENFFIRICHEARAZ—. &
RBREZFEIATREEREN S AN
ki ERNREERE 13 MRBAHELREE
BEHRHFEI LRSI R, ITS KFHE R
AEE.AAMNBREBREREXBY A M ERT
MEBERERMUA . HERBE.ZHREBE.H
KESE - MEREMNETRERAA, ZHR
BEARMEREMDEERERM A I LR
Gk . LT LUE A BT 5 A 4 E
H—MASHEH SFIEM LRBEA R, RS
VI 72 o 4 P2 0 TTS o 2 — . W T
XFMFHEY HESAER BEHERHBH
DNA FHENREERBRHEY M2 FIRICETT
M. BRTE RGBS ECFEAI GBS,
#BR.HARE. s REESESHBEIENS
G, B B F ST S MR TR 0T
WP REA DNA BREY 5 4 B A ZEE A o sE
R F A, R H e T R 2 0 2 BE R R A AT
W5E B TR 25 M B PR B KK, BEE I ) 1 4,
DNA %@ R, ¥ 2w 4 B AR

2.3 1TS1 #l ITS2 EREBEREY RRFHIF
B R I IR S R BT R 1R B
BEFEXRR . EHAMAHRINEFED S, XL
BEBPXBHTHBEFRENFEEEHE.ERE
AR, BARBMARYE 1TS1 & ITS2 W FIE AT L
BHEENREFEL AFERAXH M ERHK
EER.ZHMEREFA TR Bt REH
EZEERRFMTTF G X TN BGEREEE
B, BFEEMREER 4 48 B MASERR
shABELEMAR 2 F i 1TSL A ITS2 K BUF 51
HWETHASSTFRGEH—N] RER (B 2). 7
B, EEHEGBRREERSMLT2HE . £BA—
BEMEAREBERN BAXBEEER 24
A%, —XHFIS4 Sect. Drymosphace #7125 H
HF5 B S . cHREE, REEAR Ser. Japon-
icae MR E, A B4 Sect. Notiosphace HJFH
B — XM BRI 4 Sect. Eurysphace H R
B . J}5 4 Sect. Drymosphace fj =M REBH &2
HSEB.EPHBEEXESRXHREHT AP
EHREE . EXASERAEREN X 5HA
REME., AHEM N RENSHEERERWET
SRR — A BLN] RERER B R —HK4
EWAERFS X F  ARAHANEXRAER— 53,
MERBANAEEREN] RERN ST XEEY S
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THHEAGHTER SRR =R ERERD, &
REE—E, HRAIKALEM BRI 5HEER
ENETES., CREBEZHSHE PN Ser. Japoni-
cae, EFR K RIEASHA . RN ASHNEHE
REERN—F . BREERN 97 H—X AN
TRAFENSHAN - HRERALEAL, R
B TR BITRG . R MW E RS M S
HEESREASASHRBHRETE, Bh—
Y. HERERAZ, WIEEAR, ZEmILES?
SH ERBHE. B IMRESEEHX FREAMN
ROERIE, SHFEREFER. ZHREBERE
.4 1 om AGRBES EREHFHERKKX,
&Y?ﬂ%éﬁ%»%%ﬂ’%*ﬁ%ﬁﬁ%'—?i%ﬁﬂ%ﬁﬁ
EERIEFIS A, X 3 M —X N RER

WaRBERRBM T ERDTRXEHRTRHANTE, R
A—EMRR¥EX. B TEEHE-TRKHE
LK RELITS BT U B T REEREY
BIEHE R —DITE BHHOURSE 1TS FFI5 5 R
REBMAXRRAGLEMN, EFA G H b
DNA 2t FBAEH EREHRBLL

B i BHAZETHREEEERARNESE &
HERENB LB FERBAREAERL,
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HPLC fingerprint of Rumex gmelini from different habitats
WANG Zhen-yue!, ZUO Yue-ming', KANG Yi-hua', LI Rui-ming?, CUI Hong-hua®
(1. College of Pharmacy, Heilongjiang University of Traditional Chinese Medicine, Harbin 150040, China; 2. Tianjin
Tasly Pharmaceutical Co. , Ltd. , Tianjin 300402, China; 3. College of Chinese Materia Medica, Guangzhou
University of Traditional Chinese Medicine, Guangzhou 510405, China)
Abstract: Objective To compare the HPLC fingerprint of Rumex gmelini from different habitats by

RP-HPLC (DAD). Methods

In this paper, 12 different samples were studied. Separation was performed

on an Planetsil C;; column, with mobile phase consisting of methanol and 0. 1% phosphoric acid-water and
with gradient elution at the flow rate of 1. 0 mL/min. The UV detection wavelength was 254 nm, column

temperature was 35 C, and the analysis time was 50 min. Results

The results showed that this method

has a good repeatability and the ratio of common peaks’ area of different samples had some difference. Con-

clusion
specificity.

This method can be used to establish the chromatographic fingerprint of R. gmelini with high

Key words: Rumex gmelini Turcz. ; fingerprint; HPLC; gradient elution
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