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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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w R EE R A RD; PTC—100™ % PCR
Y1 (3£[E MJIResearch) .

PCR 3 it H 5144 5% [ Operon 2 v A4 7
(1) 10 I TE R AT IRBEAL 519 ; dNTP. Taq /i
6 [ Takara 23 &5 #F VB IEME (b5t E R
BFHEARATD: HLFE21 By MR (S
111766-200601)> W [ Hv [ 24 i A= 49 1) it 4 o
FEREE G (20 em X 10 cm, T S #gvEiL T,
fit5 20070724); L JiE N ik Al (5 1E K i A
/AW TEDIA), K ALK, HAR5m84 4 o Hrél .
1.2 ##

10 LA LS FER T 2010 4E 7 H 4 5l 22 e
AU L AR, TR S KRS R E X
WPARRAE, 22 OB 2% Bt B b 24 b 2 A RSl v
FAMNAEHAREZT N EENED O LS
Pulsatilla chinensis (Bge.) Regel IR AN [ Sk 5y
e S A VRORAT s KSR 105 °C R 5 min,
50 CT & HAAKRENE 1.

2 FEE4R

2.1 BRBEESHMENT

2.1.1  [13kEE DNA$REL R SDS 74T DNA
Fz1 MRERIE

Table 1 Sources of materials

M5 kI ELIe) K
1 WS R/ L 6 R\
2 LR 7 ERUABHZL
3 wEIDELS 8 1 ZR 3 FH R BE L
4 WHE=TIRES ) 9 HHKEFEFHFAL
5 HRCEIERIN 10 ZEABIEIE D

TR, 73 B SRR F 3 g, IR S AR
HRRR I NS EZE vy (25 mmol/L Tris-HCl pH
8.0, 50 mmol EDTA, 0.5% SDS, 0.2% B-3i3& %)
BAWHE, AEEL (5000 r/min, 10 min), HE
WL T 70 C/KHE 15 min IEA RIS =0, R
ISR ST - 0 (24 0 D, B 1 E3)
10 min, SEOHCER . FVEFHEE 1R, B RIS W
IINGEARFA I EE, FhHL DNA, 70% LBt 3
W, DNA YL HARRT )5, TE Sl i, —20 C
TRAEEH

2.1.2 RAPD KR4 5210 RAPD MY [ 55
RZ, W Z0 RAPD § A e ERTE Z AN &
FK N NTP M Mg RSN, LU 10 S,
DNA AHHR, OpeCy H51Y), HATY HERIAL,
FACFA A WK 20 Y G~ W¥ i 5 uL W iE, b
FE 14 uL, 7€ 1.2%35 B B e h H vk, 7E 0.1 pg/mL
WAk ZEE T Y tt 30 min, JHBELR G R G, FF
s LUk 4

*2 BRAEES

Table 2 Combinations of different treatments

5 Mg/ dNTP/ o Mg*/  dNTP/
(mmol-L™") (mmol-L™") (mmol'L™") (mmol-L™)
1 2.0 0.15 730 0.15
2 2.0 0.20 8 3.0 0.20
3 2.0 0.25 9 30 0.25
4 2.5 0.15 10 35 0.15
5 2.5 020 |11 35 0.20
6 2.5 0.25 12 35 0.25

2.1.3 k5 RAPD R4 il 1 mrg,
FE—E RSN, BE% dNTP. Mg WK% (¥
M, BRI, PrERWT R, Y Mg
WIS 3.0 mmol/L B, FiAE dNTP ¥ L4 w4
W I B N ES, TG E ) dNTP
T Mg® W 23514 0.20. 3.0 mmol/L.

2.14 PCR ¥ KRS WE  S1W0HE RN
20 pL JEA R NAR R, HA £ E MeCl, (25 mmol/L)
2.5uLy 10X ZEME 2.0 uL. dNTP (2.5 mmol/L)
1.6 uL Taq ¥ 1 U, 514 (0.2 mmol/L) 2.0 uL.
i DNA 1.5 L, 43 dd HyO #ME . HEIR .
FEIP: 94 CHUARTE 2 min; 94 CAxME 30, 40 ‘CIEK
1 min, 72 CHE{H 90 s, 40 MEFF. e 72 CHEfif
10 min. M 100 N5 1) iiiag i 28 N5 ks e 2
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M-Marker 1~ 12-%-4bFE4H &

M-Marker 1—12-each combination treatment
E1 7FFE Mg™ #1 dNTP ;&E X RAPD #2890
Fig. 1 Effects of Mg®* and dNTP at different

concentration on RAPD bands

SV T8 A% ZFEE T

2.1.5 DNA ¥ #4559 M 100 ASBEHLG 14 ik
28 ANE R, X 10 M PENEEAT RAPD 23041 (R
3D, EBERARI P ILERAG 127 &P s,
86 2 HA ZFEME, 41dr BT 66.7%, “FI5EANT]
Yy () DNA H80Ch 4.54 4. DL RIHLX 1 3
LM LA ZREE L EE (B 2).

2.1.6 KBRS X 10 #iEskE 10 A
DNA A5 g g s vk S 30 S 2 80 8 H 3T
ik BAMERIIY AT IE (D 508 (00 idsk.
R Nei 7 2 0H SR b 18] F6) 7 B34 AR LR )

%3 284 RAPD 3|497E 10 It A LS H M EER
Table 3 Amplification of 28 RAPD primers on ten batches of P. chinensis

E1/] EIL ki g ZEARE 1% gl EIL ki g ZERHEIE 1%
Ope A, 3(2) 66.7 OpeE, 2(2) 100.0
OpeA, 3(2) 66.7 OpeE; 5(4) 80.0
OpeA, 6 (4) 66.7 OpeE, 3(2) 66.7
OpeC, 4(3) 75.0 OpeE,; 4 (4) 100.0
OpeC, 9(7) 77.8 OpeE,» 3(2) 66.7
OpeCs 3(1) 33.3 OpeE 9(5) 55.6
OpeCy 5(4) 80.0 OpeEs 4(3) 75.0
OpeCyo 3(3) 100.0 OpeE o 9 (6) 66.7
OpeB, 4 (4) 100.0 OpeDg 4(3) 75.0
OpeB; 4 (3) 75.0 OpeBs 5(3) 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; 4(3) 75.0 OpeE, 3(1) 33.3
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2 10 #tE k%5 OpeE,s 3| E421R DNA 4 1& =4 &% 0.00 0.50 1.0
Fig.2 Amplication profiles of OpeE,¢ primer of ten batches AL R 2

of P. chinensis with different DNA templates

F=2M,/(my+my) (FERRAURE, M &nFf
fnxs y AR BUB A, mBoRx B A B, my R
ANYRE S BEED AR IR 28 BEBLE 9 T A 1R 127
MRAPDARIC, 31 T 4RI Nei Figt & AH B &
HOEME, (EObHenl BT R (3D,

3 10 FREIEFEEEIE X5 DNA SR LS HRELE
Fig. 3 DNA polymorphism cluster analysis dendrogram

of ten different genotypes of P. chinensis

A LA AN DR R (AR AU R B oA P S A ABLR
H0 0.432 BT SRR AL 2 W) FR) 35S 22 FETERS
AR o 10 HEAFIRIE R F LS R 2 I AL
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B R A BEAE 9. 1. 4. 85 4 I,
B U5 3. 5. 6. 7. 2. 10 5 6 PMIEHA, 4354k
FoTsn, HAR 10 MERILES EEH B 2R, HI
BEARBLR B Ok, I AR B —E
{1
22 BRBUERS R
221 BERASEEEIEIE I SRS TR A
EAE 10 H, K3 1.00 g B 30 mL =B,
IR 10 mL, %598, HAELE (DhE 250 W, i
40 kHz) 30 min, J§7%, JEit, JEME 25 mL &
M, /b PR A SR, el IR —
s, I ERRERZE, wY, .
222 PRV EIE RS A SRS ST
By XIS 1.25 mg, B S mL 0 BB 0.25
mg/mL [¥] 13K E 21 By Wil
223 HPTLC 70H1 K 20 emX 10 em &=3EK G
MEM, 105 °C NGk 30 mine SRH A B RASE
ORI SRE, 595 6 mm; AR AN SFER R 5 0L,
XRS5 10 pL, fUTRl—WEEAR e REFFAINIE T
FE-BETR-/K (411 :2), LATEIF 8 cm, HUH, By
T WE 10%0iIR ClEAML, B 105 CHUER, REs
B SO 2 U R G50 T 366 nm. PG IR (&
4), FFERE 10 AF=Hb kS SR, %A (D
B (0) 5%, KM Ntsys 2.10e #3477,
HENTAGZE AR R 1 (B 5D

AR 00 P AT IR 10 AN
SLETA 2 B 25 s B R4 7 IR 98 A5 L LB IR

A

El 4 366nm (A) FIEX (B) TALSSHHEERIEE
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
AL
5 10 MRREFHE %S UPGMA BRER
Fig. 5 UPGMA cluster analysis on P. chinensis

from ten different habitats

WA —EER, W RESNT, R A
7£ 0.467~1.000, 5. 6 5 AL REIE 1.000.
SE AL R ECA 0.839; HPLC & %30 ol AR AL i
B, 1 B BORRLRE A eh A7 B AL RS AR 0.757 ~
0.989; 1M F L2 1 Bs IEAHZ 10~20 152 %,
T 10 A7 AR S E  IE  ER S R
By AR BRI ZE 52

2.2.4 HPLC Kyl {440 Shim-packCyg (4%
(250 mmX4.6 mm, 5 um); VEIAHA LHE-/K
(28 1 72); AR 0.8 mL/min; & Y%K 201 nm;
FEIR 40 C.

(1) PR iRt B RS B HERE 44
8. 12 16+ 20 pL, Wl SLWEMIAR, LA kS 21
By BEREE AR bR OO, WEHB ISR (V), %
bR 2, RN Y=62 491 X+42.02,
MR ZRE r=0.9999, KW 1~5pg LM RRRI .

(2) KE#% RS R A A S 10 L,
ENBAHETEA, ~PATIE 5 I, 0 S T AR 1
RSD 4 0.74%, XKHWIRSZ & RIf.

(3) FasE Ml B R S 10 uL,
HEANBAR A, WE, SRJ5T 4. 6. 8. 12, 24 h,
FWGE 1K, REW], KA TE 24 h IE 45 548
S, FERFTETF By BIUETIARY) RSD 4 0.85%.

(4) FEIMRLE  RPSFRE 10 SRR,
et BRI 28 T VR oy AR B S A, RERE, BRIR 10
pL, TFE KSR By s, EIMERL, RSD
) 0.88%.

(5 it ¥ 10 SAE AR
AT H S 43 A NG R 10 113k 35 21T By X I
W, $% “2.2.17 W%, TRk 44 N lE,
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THEOIFERICR o 45 R RS 21 By (2 [mfieR
4 99.5%, RSD K 1.12%.

(6) MPBIZHE Y ARSI R By BllE W
“2.2.17 TIHEREL AELL BT, S S
uL, SR 5K 24 M2 B 2 1 B T AR A AR
) (b 2R gU B A URE oF S AE A R, ¥ 10
PSR R S, Ao R, 42
BRIE, (i Lie, 15t BoR A SO,
F BT RV SRR T SRS By (R 4D,
ik e LI 6.

3 Wig

FRh o AR, R B 2 A
(AFLP) I RAPDI. py i ff 0 2 52 )% 41 b id
R4 W0ANTEFHEXSHRUENBLSEE B, E

Table 4 Similarities and contents of pulchinenoside B,

in P. chinensis from ten different habitats

G 5 %mwﬁ Fk S8 By / (mg-gfl)
SFHH A
1 0.782 0.757 4.70
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

*

B
435 870 13.05 17.39 21.74 26.09 30.44
t/ min
#1136 H 21 By

* pulchinenoside By
6 XHm (A) 5%m (B) B HPLC
Fig. 6 HPLC chromatograms of reference

substances (A) and sample (B)

(ISSR) PV py s mlpg X (ars) MO k156 551
YL AN (SRAP) M i EEF5] (SSR) M2
S5 4 I Wl SR FH 21 25 RS P T S DT 5 o AH
X T oA JURH 23 FhRIC, RAPD FRic /& 7625 JH A
it b 65 5 AT 43 B %2 (020 TR ic H R ). RAPD
#1990 4F Williams 25172 PCR JEflf_F & e
{1 —Fh o FArAC ik o 8 ] LAZESH R B AT A 43
TR OL T, AL AL Fe SR 0
TGt o AT, T LA H A [ b ol i ) s 22
5, PR RS> 2R DNA 4 T KPR
X F Rl AR AR 4 S S A DG R ST AT
FEE . RAPD 43 HT A2 SEEG M BT AL 1 R &
S OURE S0SE R IE 2% A (R 5 ), 7 98 ) (50 7 ME
TR, (LS R (¥ 3815 2 FE AT 0 2 22
S, MOBHA SR 2050 RN 5 B A — 52 I A
KMk

YA €0 T R 7 2 0 T AR S 2 e
S F o) AT BES T ik . ANSEEG SR HPTLC k7]
B LR 10 AP~k 22 1oy AR IR, 6 4 R R
e — sk B gt . SRH NTSYSpe #& ik 47
UPGMA HE3Hr, AL 24 i 28 2 03 B g 22
Kl . Sk H HPLC ¥, Z KA i, 201 nm T,
T U iR S SR K, A BT o 10 AN b £ 1 1 A
BUETE 0.757~0.989; [LE 2 By i 3.21~
72.05 mg/g, ZHE L F KA By K FIX 20
5, ZHRK.

W2 R A AR T T RS R R R
ok, 2 JE BRI AL RV S IR B & R AR AR A4
PN Z R AR szgh g kW], Akt
B3 2L ORI ALy 1 i G e R T A R AT AR
KEIFATNE o 2 B e 2 b X A A Sk 4, ik
AL Ak 27 13 43 AHABLVE #B LU A J230T 5 B s b X
5 NS0 Sk A R, b
%A B AL R 1Sk S5 2 A By M EAB AT B B
ZENt.

FELS AR T RIOE AR 2, kS IR
SRt R AT AR SCHR . AHIEFT AT R 5T 3k
e bR IC %, IWERER 2K LR R AN
P SR AR 2 SE TR S . O Sk EIE
SR AU RS (WA A VR R . AR Pk
JEAE T AU REE, SHEIAARR, AR RIE
IO Sk B AE AR P S R R IR, A FE
HE— B WF5E
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