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AR ABEEAE 0.757~0.989, KSR By MEAMZEIL 10~20 % HPTLC [E 5 B LLBcRE fh 255, SR HT LR
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Comparison on genetic characteristics and chemical constituents of Pulsatilla
chinensis from different habitats

LI Li-shun, ZHANG Zi-xue, SHI Wei-jing, YANG Dong-mei, HAN Wei
Anhui Science and Technology University, Fengyang 233100, China

Abstract: Objective To study differences of Pulsatilla chinensis from different habitats. Methods Using RAPD method,
optimizing PCR reaction system, applying Nei method, genetic characteristics were analyzed. HPTLC and HPLC were used to
compare differences in chemical constituens from ten habitats. Results Amplication products of twenty-eight primers have
polymorphism among 100 random primers in RAPD reaction system. The result of genetic similarity analysis showed that Nei’s
coefficient ranged from 0.080 to 0.839, and the average Nei’s coefficient was 0.432. P. chinensis from ten habitats were divided into
groups A and B. HPLC similarity of chemical constituents in ten samples was 0.757—0.989. Content of pulchinenoside B, was
10—20 times different. HPTLC could be more intuitive for comparison among samples. Results of cluster analysis were not entirely
consistent with HPTLC and genetic polymorphism. Conclusion P, chinensis from different habitats have various genetic diversities,
and genetic characteristic show geographical features. Chemical constituents and contents in P. chinensis from ten habitats are very
different.
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DA o ARSI R FH BEHLY 3 2 &7 DNA (RAPD)
SFRRC T, ML A e, it gt
ST, PREAFI L kst 2460, kS
TRGR R RO DNA 731 7KF (1)
WEHE s KM S e 2 vk (HPTLC) .y RUBAH
iy (HPLC) EUAAS ] 7= #h Sk 5540 2% 1 43 1
SKERAT Ba 25 5, 0 A ST R Ah Bk & fe R
A

1 XES5HH

1.1 XFE5EH

LC—20AT M3 #fr 2 £ e R0 (i 4. (H
K EEEAE D, Linomat 5 2 BB S (Bt
CAMAG A#)); TCL Visalizer {# )2 (0 1% pflif% 0t &
4t (Bt - CAMAG A +)); CP225D & K1 (1
[ 28 2 R A 7)) KQ—250DE %78 i i vk
W CRIEA IS R A RD; PTC—100™ % PCR
P4 (Z£[E MIResearch).

PCR #3459 4 %% [H Operon 23 A A4 7~
(1) 10 BRAESERAZ T RN 19 ANTP. Taq
) Takara 22 w5 3 OB HE CILat S GE £
BHEABRAAD; HLFET By MG (it
111766-200601) Tt [ H [l 24 it A= 49 i) ot sz o T
EREER G B (20 cm X 10 cm, 7 Sl 1),
ft'5 20070724); LN kAl (S E R )
/3] TEDIA), K NABAK, AR5 K 43 B 4l
1.2 ##

10 LA SLERES T 2010 4E 7 H 2 5 A 22 8se
ARHX L AR, TR A S RIS g el X
BYAMRAR, 22 BURM 2% Bt £ 5l 24 b 2 B RSl v
FAMNEHARET N EREMED O RS
Pulsatilla chinensis (Bge.) Regel AR AN, 13k Fy
MR SN A VRORAE s SRR 105 °C R 5 min,
50 CTeH . BAkIEILE 1.

2 AEEER
2.1 BERBEESHMEST

2.1.1  FERETE DNA I R SDS V41T DNA
Fz1 HRERIRE
Table 1 Sources of materials

% 5 kW EIRE) kW

1 RSP AN 6 2tk N A
2 R AHET 1L 7 s2e N EEANIE

3 TP 8 L ZR 3R P BE Ll
4 AR =0 U 9 MR AL
5 LRUE I F 10 CRURBHF k1

FREL, A0 M A SRS 3 g, AR R IR
HRRTE D NS I ZE v (25 mmol/L Tris-HCI pH
8.0, 50 mmol EDTA, 0.5% SDS, 0.2% B-#iJk Z %)
TREWIE, AUREL (5000 r/min, 10 min), H( L
W, T 70 C/KW 15 min IEA I B %0, KRG
IMNZEARR A -5 0 (24 1 1), B LN
10 min, SOHCEF. FVEFHEE 1R, B EIEW
IINEEARFUR R RE, PR DNA, 70% LBt 3
%, DNA JIUE HAR T )5, TE Z2Pifis g, —20 C
FRIEEH

2.1.2 RAPD /AR 520 RAPD WV IFIH 2
RZ, WK RAPD A EAE S EN A+
FP 24 NTP At M R EY, LU 10 B4,
DNA M, OpeCy M54, HEATH MK RIAL,
FARPRAH A W 2.0 PGP n 5 uL IR, B
FE 14 pL, 76 1.2%Z5 I8 B e -h F Kk, 76 0.1 pg/mL
RAL ZBEh et 30 min, FIBER R RGche, Jf
O R HL R 4 R .

F2 BAEEES

Table 2 Combinations of different treatments

Mg/ dNTP/ Mg*/  dNTP/
TR) » N » »
(mmol-L ") (mmol-L ) (mmol-L ") (mmol-L )
1 2.0 0.15 7 3.0 0.15
2 2.0 0.20 8 3.0 0.20
3 2.0 0.25 9 3.0 0.25
4 2.5 0.15 10 3.5 0.15
5 2.5 0.20 11 3.5 0.20
6 2.5 0.25 12 3.5 0.25

2.1.3  [13k% RAPD #R R&04L 0 HT mlEl 1 o] 4,

FEEMIREVE R, B ANTP. Mg® WKk 1
I, PREEEGRET L, PR Y Mg
WREHIL 3.0 mmol/L I, FAE dNTP K EHe =iy 4
W R I A N as, e E i dNTP
Mg W 2354 0.201 3.0 mmol/L.

2.1.4 PCR ¥ kR 55k 51wk RH
20 pL A WAR R, o4l E MgCl, (25 mmol/L)
2.5uL. 10X ZZ K 2.0 uL dNTP (2.5 mmol/L)
1.6 L. Taq % 1 U, 514 (0.2 mmol/L) 2.0 pL.
FBR DNA 1.5 uL, HAH dd HyO #hE . IR
FEy: 94 CHIARTE 2 min; 94 CARME 305, 40 ‘CIiEK
1 min. 72 ‘CIEfH 90 s, 40 MEH. o 72 CEH
10 min. A\ 100 45 [ TIEH 28 N WP~ Mkac £
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M-Marker 1~ 12-F-4b R4 &
M-Marker 1—12-each combination treatment
1 7F[E Mg* #1 dNTP JRE X RAPD 889800
Fig. 1 Effects of Mg®" and ANTP at different
concentration on RAPD bands

AP T B AR Z FEE T .

2.1.5 DNA ¥4 M 100 ASFEHLE ik
28 ANE R, X 10 AN FPRNEAT RAPD 20 #T (3R
3D AEAERARI LIRS 127 &P =,
86 2 A ZHEME, 41di BT 66.7%, ~FHEEANT]
Yy BT DNA ECH 4.54 4. UL [RIBIX (1)
Sk RE L 2R R (2.

2.1.6  FUEREMEES T AF 10 #EEAkSH 10 A4
DNA Ff 5 i 8 s vk s 30 S 2 A8 8 H 3T
ik BRI AT (D B3O8 (00 idsk.
HRAE Nei 117 1 SRR i 18] £ 5 B3 A M oL R 55

%3 28 RAPD 31¥17E 10 LAk HHRMT R
Table 3 Amplification of 28 RAPD primers on ten batches of P. chinensis

E1/ Rk ZERARE 1% 519 IRk LEUNE 1%
Ope A, 3(2) 66.7 OpeE, 2(2) 100.0
OpeA, 3(2) 66.7 OpeE; 5(4) 80.0
OpeAy 6(4) 66.7 OpeE, 3(2) 66.7
OpeC, 43) 75.0 OpeE, 44 100.0
OpeCy 9(7) 77.8 OpeE), 3(2) 66.7
OpeCe 3(1) 333 OpeE;¢ 9(5) 55.6
OpeC; 5(4) 80.0 OpeE;g 4(3) 75.0
OpeCiy 303) 100.0 OpeEg 9 (6) 66.7
OpeBy; 44 100.0 OpeDy 43) 75.0
OpeB; 43) 75.0 OpeBg 503) 60.0
OpeF; 7(5) 71.4 OpeD, 3(2) 66.7
OpeB, 4(2) 50.0 OpeD, 3(2) 66.7
OpeBs 3(2) 66.7 OpeC, 4(2) 50.0
OpeB, 43) 75.0 OpeEy 3(1) 333

10
2
— 7
. 6
5
3
—
L —
9
2 10 #EK% OpeE,, 511 R EIHEHR DNA 4 174 E1% 0.00 0.50 1.0
Fig.2 Amplication profiles of OpeE ¢ primer of ten batches AL I B

of P. chinensis with different DNA templates

F=2My/(my+my) (FFRAFHILLRI, My ke
Shxe yIAT B, moemkE T B my %
TRyRER T BRI | He A28 /NBEHL 3 IR 11127
ANRAPDFRIE, {1 T BARH INei R (AL
ORI, 2EILIERE R SRR (3D,

3 10NFRIEEE R RS DNA £ SR LS HEE
Fig. 3 DNA polymorphism cluster analysis dendrogram

of ten different genotypes of P. chinensis

R LA A S DR R R AR AU R B0 A P S A ABL R
9 04320 VL] SR IE R R [R) )5t A% 22 AR
AAE o 10 HEAFKRIL I FEL SR B A
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B W RZEEE. A BEHUFE 9. 1. 4. 8 5 4 DNEEHIAY,
B U5 3. 5. 6. 7. 2. 10 5 6 PRI, Horsss
Hnran, BAR 10 MBS BB ER, (A1
WAL R B RO, I HAE IR A B —
(X 3k
22 BRBUFRS LR
221 GBI A SRS TR
PEZE 10 H, KFRE 1.00 g & 30 mL =Mk,
DIOHEE 10 mL, #52E, HEAAR (ThE 250 W, 4
# 40 kHz) 30 min, J&#%, 8, JEME 25 mL &
e, /> B A A SR, BRI A —
s, N ERRE R LR, A, B
222 RGEMIOEI S RS A kS BT
B, XF I 1.25 mg, & 5 mL S0 I EE K 0.25
mg/mL ) L5 B By Wil o
223 HPTLC 77 KA 20 emX 10 em F38kER G
WM, 105 °C R4k 30 mine SR A Bh A S
HERWE %S SRE, W98 6 mm; RS SAEE N 5 L,
YR 5y 10 uL, AT Rl—WEEAR B JRIFAIIET
FE-FEIR-/K (401 :2), FATHEIT 8 cm, HUH, By
T W 10% MR LR, B 105 CHUEN, Wis
BE SO I s SR BUS R G50 T 366 nm. G (K]
4), FRF 10 AP SR I 4, %A (D
B (0) sk, RH Ntsys 2.10e #1720 Hr,
NI AR SR R T R (1 5D

N S s R T IR 10 SR
SLET A By 45 IR B R4 TR B8 45 L BB IR

A

-
—

s 109 8 7 6 S S 5 4 3 2 1 8§

4 366nm (A) FIEX (B) TALSSHEHEGILE
Fig. 4 HPTLC chromatograms of P. chinensis at 366 nm (A)
and under white light (B)

0.66 0.74 0.83 0.91 1.00
AR Y
El5 10 MRE~#E %S UPGMA BELER
Fig. 5 UPGMA cluster analysis on P. chinensis

from ten different habitats

WAz, W RET, AR B A
7E 0.467~1.000, L 5. 6 5 AL REIE 1.000.
SR AIALL R E Ol 0.839; HPLC K4 38 ik AHABLEE o
B, 1 2 HORARLRE A b 47 B AL B AR 0.757 ~
0.989; 11 k5 1 By B HAH 22 10~20 £ 2 2,
FKH 10 /7B AR G S S I SR AT
By ) EAFE BRI 22 52

2.2.4 HPLC Kril'® (73 261 Shim-packCg {51l
FE (250 mmX4.6 mm, 5 pm); FEIHN LSE-/K
(28 1 72); AL 0.8 mL/min; A Y%K 201 nm;
FEIR 40 Co

(1) bRk hZREn ] HOR HE S B HERE 44
8+ 12 16+ 20 pL, W LWEff, LA kS a1y
By HEFE SR AR (X0, WETHBUAI LS (V), 2
HIbRAEHZE, SRR Y=62 491 X+42.02,
KRR r=0.9999, K 1~5pg LMLR R,

(2) KE# RS R B IR S 10 uL,
TENBAHETEA, ~PATIE 5 7%, 6 BT TR
RSD 4 0.74%, KWK E R

(3) T PEREe RS RIS 10 pL,
EANBAH TS, e, SRJET 4. 64 8. 12, 24 h,
FWE VIR, diRRH, BN TE 24 h TE 45 548
E, FESRFIETT By TR RSD 4 0.85%.

(4) FEIMRE K 10 SR,
Fou) B SR8 T VR AR B, S 4y, HERE, RRIR 10
ul, THEESKEEAF B, &, EILPERL, RSD
) 0.88%.

(5) It ¥ 10 SRR AR
AT S A s 3 NN f2 1) 1 Sk S 2 By 6 LA
W, 4% “2.2.17 Wik, Rk 5 NE,
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THEOIRE R o 45 R RS 21 By 1 iR
4 99.5%, RSD 4 1.12%.

(6) MBIZHE S ARSI EH By EllE W
“2.2.17 WKL AELL @A, HERE S
L, SR FE 5 28 M Gy e I O P 1A AT B
(1 23R SURITEARBLEE v S8 A R, ¥ 10 A4
P R B R SN, Ao R, 22
BRIE, fiielLie, 15 RO A BB,
[ RV EA RS R SRS R By R (R 4D,
g LI 6.

3 it

BB T ARCEOR, PR B 2 S
(AFLP) U1, RAPDII. oy 3 fi 1 5 & P 8l A i
x4 10 M TFEFHEXSHEMUENELXSEH B2

Table 4 Similarities and contents of pulchinenoside B,

in P. chinensis from ten different habitats

4 5 FUS LS 21 By / (mgrg )
PR s
1 0.782 0.757 470
2 0.938 0.976 48.48
3 0.922 0.860 50.50
4 0.967 0.984 43.61
5 0.949 0.989 63.76
6 0.949 0.989 64.87
7 0.958 0.945 63.41
8 0.773 0.763 46.08
9 0.785 0.757 3.21
10 0.950 0.902 72.05

N

435 870 13.05 1739 21.74 26.09 30.44

*

435 870 13.05 17.39 21.74 26.09 30.44

t/ min

*RF R H By
* pulchinenoside By
Ele6 *Hm (A) S#m (B) # HPLC &
Fig. 6 HPLC chromatograms of reference

substances (A) and sample (B)

(ISSR) VI, st (ars) MO HISeF51
P2 ArE (SRAP) M fipEE R (SSR) M
A5 ot I Wl SR FH 31 25 AR BT S DR AT 5 o AH
X T A JLRN 2 T FRiC , RAPD bR & 76 25 HI R )
it b 265 5 AT T 45 e % (020 TR ic B R, RAPD
£ 1990 4E Williams 25178 PCR JEfitf_F % e &
(R —Ff 43 FARIC T 15 o & AT LLEEST MR B AT A 2
TAEYPE TS OUT, ML AL fe gUE e,
TGt o AT, T ARSI H AN [ b ol T D s 22
S, IR AR 2> 23R4 DNA 2 T /K I E S,
X TRl SRR AR 4 R A OC R IR ST AT
FE L. RAPD M A2 SEIG MR T A 1 R &
1 IOORE ST R BRI 2% A2 (1 5 ), 7 9 8 (50 7T A
AR, LSRR 6 35 A% 2 R A I 8 %
S, BRIA) SR 25 2R IR 0T 5 s P 23 A 47— 5 (K AH
KMk

VBUAH €0l R 22 0l AR S0k v 2 0 e
SE M IR . RS2 R A HPTLC 7]
MR 10 A= M2 ooy AR, R 4 R R
e —sk % . KA NTSYSpe K  # 47
UPGMA B0 Hr, @b 2 il 2 B8 3500 i g 7Y
Kl . Sk H HPLC ¥, Z KAk i, 201 nm T,
T I 5 I 5K, A BT . 10 A7 Rl a3 A
BUEAE 0.757~0.989; HKE L1 By & 3.21~
72.05 mg/g, FHAKF RS By it KHFIL 20
5, ZRARK.

25 AR AR P ) S R R R AR

e, B2 JEBEIAL AR S IREE b & R AR R AR A
ISR kU N T S D R =
J 3 TR 2L R R AL 1 L R A R AT AR
KA o 2 o e A X 1 A 3k 4, a8tk
AEARLE FI Ak 27 1 23 AHABLE 200 LU A B2 30T 5 B 2 X
LR N S Sk AT AR AR ZE R, Ak
SR AR 1Sk S BT By MR E 2
ZE5t.

PSR AR EF R IOE AR 2, 113k SR
2P A R AT AR OGSOk . ASHIEST AT A ST 3k A
SRR AT, IEBERI 2 7K AR 7R AN ]
FEH SR R A SE TR S 2 . O A kS
SRS RS A S S T VR . BAR (kAT
JefE 7 A RAE, ST, AR R IE
NG Sk AR P~ T L S R R IR, A FE
HE— 5T
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