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BEY: B s e S RO Z (8159 DNA Jp 740005k ik SRR MU B I 25 01 13 4y, AR 20 2

By AR EAEEAE 3 0 FIEZE | 4y, AT REAEAT &L DNA (IR, PCR 9717, 7 X059 38 7 Wy b A5 D00 3 45 B RH 07 64 e 41, [ bsf
M GenBank %5 ALK & R AY IL 2 Fhvph i B4 1TS 281, F MEGA 4 355 -] (g K-2-P 5 8, e Jm AL 1TS 8RR 45
KEW. ER: WG T 19 GrkEshi ITS FPEI e, 705 5 B 646 ~ 650 bp, 3¢ 8 [ 646 ~ 650 bp; £ 5 664 bp; 4%
FEE 75 A 659 bp; %) 25 728 bp, 7 GenBank fhiEM}, SRAFEIC S AL LA ITS J3 51 5 i R Ge it (A HEA T (¥ SR 20017 ] LLKS 58
B HAR DDA XA o Z518 < TTS FF 3 REAE L2 4 7 1 PE K LB IR Ol , mT AR A B G 5 R O il 0 20 1 28 T ik o

[REIR] BEITS ¥4 00 T4
R S RMAY) 5 B S Astragalus membrana-
ceus (Fisch. ) Bge. var. mongholicus ( Bge. ) Hsiao
BUIRIETE EE A. membranaceus ( Fisch. ) Bge B 4
WU NGRS 2, Wk T AR AR ) 1k
GRS ECRS, YR R, B A
F KA TR RS . AR EE
WFFER I A 10 FR B PO S LA A
PELNRE R JEB BRI VR . T L AR
FEA RO IR AR I, VR A 246 5 Y o rE 3
PR3N T Z B FF A FNF Y, (A5 17 3 %) 2 pE o Y
WK AR, 3 BEBR T IR B AN, A U]
i O ARG S W LB A LLES Hedysarum: poly-
botrys Hand. -Mazz. ‘45{EE 18 Medicago sativa L. | %j
% Althaea rosea L. | Wi 16 B 5. Oxytropis coerulea
(pall. ) DC. 573 JL. Caragana sinica ( Buéhoz) Re-
hd. FIE M55 2% Malva rotundifolia L. 25 X ol 4y
AR ZETESME b5 B R AR AT, (B7E 245 34 7 T AH
ZEFLIL A SR = B B . DR, MR Y 4]
B RCZGAR T IRBE AN T 252 2 LR
HEria Ea & sE K2 0N Tk 25k, w
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hoo. en; * Ji 3 At HOBE, F N F S T AW BE ST, Tel:
13604726512 , E-mail ; zhoulishe@ sohu. com
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Gy HTAE T R S B R AAAE E MR RCR VR R MR
5 28 NSRS 2R 00 SR A B , A TR
Ak FREAL Ty 2 i S K e, i DNA 43-istf%
FRICHARBA P e e e R 1R, 1 LA
FLEYP EHZHEOR RIS A AR 24 0 S 500 ) g
P TR TBE o ARBFFGE R rDNA-ITS
FPo 225530, %o 8 pE SCHAR A i 21 B SRR A L
28 WEALIR S ARG LA AL OC R MERA DI, i
B TR RS S R Dt A S R R B LAl
1 ke
1.1 7] 2 x CTAB 2, 1 x TAE 2% /i, 30
JIE¥E (Promega /A W] ) , IR 4L £ 4 ( Fluka 22 7] ) , DNA
Taq % 45 Wi ( Takara /3 5] ),2 000 bp DNA Markar
(Takara A7), =W HE. JTOKOEE, RN N
[ o3 At
1.2 {428 PCR{X(fZE Eppendorf, %15 5332)
VKRG (A miR—AEs) T, 215 DYY-12) IR 7
BLOHL(TERE Eppendorf, 8145 5810 R) , $8/MNEERE A4
ST (S Syngene, #15 GBOXHR) , iR & B3R
A (FE [ Retsch, #I-5- MM400 ) , £ 45 8 75 I 15 Uk 4%
(#4°5 KQ-500DE) , & # it (1% Eppendorf) .
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RMEHAAEE . AR REMAT . PSR 1,
AL AN XS LRI H GenBank, W3 2.

Tl SLEARR S K GenBank % 5% 5

Table 1  The sources of Astragali Radix and its adulterants
3, R4 No. P (;"‘%Bg‘?k
R
ST Astragalus BTMGO1 WEd A JX017320
membranaceus
var. mongholicus
BTMGO2 WSSl A JX017321
BGMGO03 SRR JX017322
BGMGO4 NEEETERE JX017323
CFMGO5 NS TRE  JX017324
JEYEHTEE A, membranaceus  SXMJO1 PG R JX017325
SXMJ02 LLPH TR JX017326
SXMJ03 LLPH R JX017327
GSMJ04 HRbery JX017328
GSMJ05 H b vt JX017329
GSMJ06 HRbERY JX017330
CFMJ07 WL TRIE  JX017331
CFMJO8 NS RE  JX017332
FAN:SS Hedysarum GSHQO1 HifrHp JX017333
polybotrys
GSHQO2 HREAR JX017334
LB Medicago sativa  Medicago sativaOl  [N5Edfusk  JX017335
Medicago sativa02 N5 E43k  JX017336
Medicago sativa03  PNEHE3k  JX017337
FjFE Althaea rosea Althaea rosea0l WEEhk  JX017319

%2 GenBank FEHAFEAYFIFEE
Table 2 The GenBank number of Oxytropis coerulea and Cara-

gana sinica

BT 4

GenBank %55

GU217599 ,HQ199316
FJ537284 ,DQ338282,D(0914785

Oxytropis coerulea

Caragana sinica

2 ik

2.1 5 DNA $REC BGE &AL, FE B R R A
ol B0 R IS JE AR 2 x CTAB 48 HUH,
FHIRG & FE AR50, IS TS G VR AT, ik
1E 65 CoKi iR 1.5 h, BUR MRS T3 T
VAN A - IO (24 1) W, I #54)
5 min, B L 10 min(12 000 r - min "), B3
WA SERFR R A5 -5 R (24 1) W, %
55 min, = B0 10 min, BERVEW, A &2 57
Bt R AR 2 ~ 3 IR, AR - 20 C kAR HLERE 30
min, 5 ELL 10 min, F_EF, FH 70% £ 8 X ToK
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CBESY IR 2 IR, B S AE 37 CHEAR gk 20 ~ 30
min , (i £, B R AV, INAGE 8 R 28K, (2 %
fift , JAE —20 Cu 4 CrkFEPAAERH .

2.2 GlWiit EPEEHEHEPREEE LY
ITS ( ITS4/ITS5 ), ITS4: 5'-TCCTCCGCTTATT-
GATATGC-3"; ITS5: 5'-GGAAGTAAAAGTCGTAA-
CAAGG-3,

2.3 DNA 88 AR EARBR 20 pL, fdE
10 x buffer ZZ ¥k 2 pl, ANTP 1.6 pL, 54145 0.5
pl, ExTaq fifi 0.2 pL, DNA 0.5 wlL, K B 2£ 18 K
14.7 wlo [N 5508 fEEIREE 95 °C B E] 5 min, iR
KA EE 56 °C, I [A] 30 s, SRR 72 °C, mffa] 1
min,40 s, ZEMRYRE 72 °C ,BHE] 7 min, JEERRECH
35 4, a4 CLRAE

2.4 Wy 23 PCR Y15, PCR J5 ™9y i At o
BREIN A AR A B B EIY, & R
K IE [

2.5 JpANAET BT FREAE Y 24 DSAMRSETT RS
A EEXT 5 #T, BT A DNA 351 CONTIG 44 [ Y5 X6
55, FEHTLAN AR, LS 3k 2 HES1) i i 2 1) 45
B HP 5 F 88 BioEdit 43 Hr 8A4F#:4 750 M itk
B, F MEGA 4 J3 5+ A& 0 TTS [ 41 19 25 H- Pk
(Kimura 2-parameter ), F{-RFI4REEE(N] %) AdEn
BOFEEL (UPGMA 1) 43 B T RE R BW .,
FRGLB M, IFLL Bootstrap £ 1 000 YWRI{FERE/MHT .

3 iR 51He

3.1 WS HIRONAMAY ITS FAFAE ARSI
TS HIRE Y 19 MRS ITS J731,ITS 4275
K BE S 646 ~ 728 bp, 4351 521 B 1 646 ~ 650 bp,
H (G +C)% H 53.08% ~53.10% ; FEIE N
646 ~650 bp, HA1 (G +C) % 4 53.08% ~53.10% ;4T
EEHR 664 bp, i (G +C)% R 53.77% ; 5546 B 1d N
659 bp, Hi1 (G +C) % Fy 48.26% ; B2k 728 bp, H
H(G+C)% H51.79% , XEWFh ITS [FHI4E Gen-
Bank i fh, R4S 05 . WAL A IS 1Y 19
AAMERY ITS J$31 5 GenBank | F #1145 A4 ITS JF
FUXT OIS B0, 58 B RS S BRI Y TS Jp o B A
564 — B, 38 AR SL I T 4 )7 51 R R R A S
K, M EATSH 5 AR ITS [F51 22 R W 3
WS HE 5 FIR O S AP )7 51 24T 112 S e
AR5 G B 98 14~

3.2 W SHIRGM MBS EERE ST H MEGA
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AR a) T 2 R G S RN AL R
T &) 5% [A] ) Fh E] K-2-P BE B, b 3 AR R B R
0.001 ~0.460(5% 3) . HH e 155 B FaAY Rl
[AIK-2-PHEE /1N (0. 001 ) 5 5 AL IR 555 R B P AN 5¢
R AL S AL P B AH AR, IR AN, O 0. 080 211G
5 2 Pl A AL S S O, A 51 0. 153 5 Hi i JL 5 2
ol FE AR AL IR B AR LU SRS JLIE R, 3551 0. 158 5 5648
B 2 P oA s AL B TR —86 3K %] 0. 201548
%y 255 2 Fhi B TR O, A2 T 0. 460,

3G RO ] g A B e
Table 3 The genetic distances of Astragali Radix and its adul-

terants
S| 1 2 3 4 5 6 7
1 -
2 0.001 -
3 0.158 0.158 -
4 0.080 0.080 0.148 -
5 0.153 0.153 0.137 0.146 -
6 0.201 0.201 0.172 0.199 0.196 -
7 0.460 0.460 0.448 0.460 0.426 0.449 -

L ST 2. BEIEHIC; 3. #xgL; 4. BEAERRE; 5. 41
W 6. BTG 7. B,

BTMG02
GSMI06
SXMJ02
BGMGO3
65/ BGMG04
CFMGO5
SXMJO1
17/|GSMI04
GSMI05
22/l cFMJ08
100| SXMI03
CFMJ07
100 BTMGOI

100/ GSHQ02
GSHQO1

100 C. sinica F1537284
100! . sinica DQ338282

M. sativa 03
IOO" M. sativa 01
46! M. sativa 02

Althaea rosea 01

0.05

NI#

I: Oxytropis coerulea GU217599
81 100— 0. coerulea HQ199316

48 ‘aragana sinica DQ914785

3.3 mrSHEMMARGZLEMNHE HTRA]
BRI /D R 3R G0 15 2 %) i A R e W) ) 52 i), AR S
FRAE ITS FE AR AF R FH NJ 325 f1 UPGMA 32 4351l 4
BTRELEEM(E 1), 2 5k R A Kimura2-
parameter EE% y %%*ﬂ%ﬁ“iﬂ@ ﬁfﬁ‘gﬁﬁ E %/ﬁ
(bootstrap method ) #5546, FLFE4T 1 000 IRAEER, LA
WM gt 2 B XS5k, mE 1L A LLE
B IE G NI YR EEST  R G HET TR AEAT LA 1 4
K4, % 1 K4k BGMG04, GSMJ06, BGMGO3,
CFMGO5 , GSMG04 , GSMGO5 25 A [l = b 5% 1y 5 FE o
RS R LA SRR AR S 56 2 KA LRI i,
Horfr 2 MLEAMERE T —,3 NG LA AR R
TE—E, 55 3 SR AE E As 5 4 dl &2, Horp7E
RGN 4r 3 ERTLLUE Y, A8 S B B RS 43 S AH
FRar e EBAEE TS S MY LT — 2 i
H5E R R, B JLAZL R 2 YR
SR LR RGO R WL EGT L, i RARTER
HKoPral LUK s S5 HOR D i 20 SR IE E AE W 5
25 BRI AL G AT N T . SRR ITS 7
FIRT DL T % 0 i 5 HAR Oy, 1TS [ 30 43 7 vl
DA R B 5 HAR D i S 8 e T A T B

CFMJO08
BGMG03
CFMGO5
SXMJO1
65| SXMI02
GSMJ04
BTMGO2
GSMJ06
GSMJO0S
BGMG04
100 SXMJ03
5| CEMIO7
BTMGOI

o8 Oxyiropis coerules GU217599
[00[(). coerules HQ19931699

100] GSHQ02
GSHQO1

100

7 Caragana sinica DQY14785
4|99 t C. sinica F1537284
100L ¢ sinica DQ338282

M. sativa 01
IOOlM sativa 02
79! Medicago sativa 03

Althaea rosea 01

0.15 0.10 0.05 0

UPGMAHf

Bl JET ITS PP AR A B 6 5 HAR Dh it i) NJ A1 UPGMA
Fig. 1 NJ Syetematic tree (left) and UPGMA Syetematic tree (right) based on ITS sequences of Astragali Radix and its adulterants
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Molecular identification of Astragali Radix and its
adulterants by ITS sequences

CUI Zhan-hu''? | LI Yue'?, YUAN Qing-jun', ZHOU Li-she ** , LI Min-hui'***
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Science, Beijing 100700, China;
2. Baotou Medical College, Inner Mongolia University of Science and Technology, Baotou 014060, China)

[ Abstract] Objective: To explore a new method for identification Astragali Radix from its adulterants by using ITS sequence.
Method : Thirteen samples of the different Astragali Radix materials and 6 samples of the adulterants of the roots of Hedysarum polybot-
rys, Medicago sativa and Althaea rosea were collected. ITS sequence was amplified by PCR and sequenced unidirectionally. The inter-
specific K-2-P distances of Astragali Radix and its adulterants were calculated, and NJ tree and UPGMA tree were constructed by
MEGA 4. Result: ITS sequences were obtained from 19 samples respectively, there were Astragali Radix 646-650 bp, H. polybotrys
664 bp, Medicago sativa 659 bp, Althaea rosea 728 bp, which were registered in the GenBank. Phylogeny trees reconstruction using
NJ and UPGMA analysis based on ITS nucleotide sequences can effectively distinguish Astragali Radix from adulterants. Conclusion :
ITS sequence can be used to identify Astragali Radix from its adulterants successfully and is an efficient molecular marker for authenti-
cation of Astragali Radix and its adulterants.

[ Key words| Astragali Radix; ITS sequences; molecular identification
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