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Analysis of genetic diversity and affinity relationships among 13 species
of Dendrobium Sw. by RAPD
WANG Hui-zhong, LU Jiang-jie, SHI Nong-nong. YING Qi-cai
(Key Laboratory of Hangzhou City for Biochemistry and Molecular Biology . Hangzhou Normal College,
Hangzhou 310036, China)

Abstract: Objective Genetic diversity and affinity relationships among 13 species of Dendrobium Sw.
were analyzed. the result laid a solid foundation for the better use of this resources. Methods Random
amplified polymorphic DNA (RAPD) technique was used to analyze genetic diversity, and the dendrogram
was constructed by UPGMA. Results Ten RAPD primers were applied to do random amplification. A
total of 188 DNA bands was detected, 180 among which were polymorphic, the average rate of
polymorphic bands was 95. 74 %. The result of cluster analysis by using UPGMA method showed that 13
genotypes could be classified into three types in genetic distance 0. 63. This outcome was corresponding to
the result by using traditicnal classification. Conclusion Tt is concluded that RAPD markers can be used
on the studies of genetic relationships and classification of species of Dendrobium Sw. sensitively.
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FRHEOMN AL LEMBELAR K EEH/EEE
WS FER AHRERNRARALULERSE
BENAGEEREETESSAMASME TR
FE0 7, BT RAKIER S LB T o K
FrRE e SR P TR E — R T ATBR G
EHE FRIE —FE/ARN, HBEERE -2
WL FEA®ESRF BTSN A FXHE L
W, THAEEBAERMNEG TR, HiBER
B MY . B2 BTFESSEFTEUSY
HEEYENEERE RN AT LE L.
FEi, BN EEAEE, BT RERE.

HEEEEFEMEE,.DNA S TRtk REER
BEE U DNA 8 LRI MY R 5D HE.
EENAATEN. HEE R EENEHEA BT
BE. R P H B4 Firid bt B8
W R )

XA THR s E AR 7E A BHUE H B Fh 5 8 B B
R,EPNCH—SRE. B35 HH RAPD
Rt EpEEY AT T EEH DNA 25504,
WA 2R R B A 1 %o s Bk B A A A
RSy, B EHSUREm AR R HEAB 37 #
P B LT B (DNA ITS ot 1z
SRS PCR % 21314 XY I1301S # XYIBO1X, &t
ot AT TRREIE DNA 2y R Rl Li SR
JE A SSH 2435 #1 DNA S REE X 2RO BB 3
MRS E . Lau FHRGE 16 D ARFKA F
B ITS 2 FFEHE 12. 4% ER, @ 5k ZRE Y
DIEMGHZ A EHA 20. 8% R 188U BT FI A
F.HARITS 2 EATUBATYNAEHAMNNE
. BILPERA AFLP EAX AR 4 #ig i
T THEZHEES.BEEEARTH THHA#
DNA 8RS .

B DNA S THREHEARTEANBHRDEES
FEeH— SR HE B EHRS TSI T4
BEEYHEMFEAREH L+ TER.ERE
RBEBIRICEANSE LY. FREHENA
BHEHE 28GR % WE RAPD TF5TifE . A 890690
i) B | Fl RAPD (BE L & 8 £ & 4 DNA, random
amplified polymorphismic DNAYH R F 5% 4 8 B
PR REEFE WEREXRARL BVBE TS
KRG NEHFTRAN A BFEIRERS.

1 #HEREE
.1 ME . TRARMIIBRMELE BERFE
BE Y TE A RN U I A B

F1 HHEE®
Table 1 Materials tested in experiment
®my b5 R SER s M4
1 EEAMGE.RD 7 WHAHMD. crepidatun
Dendrobium loddigesii 8 iEA s D cryatallinum

BRAEAB D theersiflorum ) 9 EIEAMCIE.HBED
EEAE D guangaiense | 10 M LB D hancockii
BEAE D primulinem 11 AR D wilsonii
R TIE D, chrysorozum || 12 BB AR D, officinale
6 BIELOE D hercoglossum|| 13 BEROM D, fulconeri

1.2 Fik

1.2.1 EFEZDNA BB HEHFT-70 CHEH
ME#1 g RBEEMHE A S ml CTAB BB &
I (100 mmol /L Tris-HCI, 20 mmol/I. ERTA,
1.4 mol/L 20i%i & Z 8 ,2% CTAB), 65 CiKig
30 min; MASEBEH-FIREECL : DIREL
WEFRMASEHRSNE. 88 1hal 20 O
W RAEEYEEERINE . 5 A Eppendorf &4,
JIA TG0 L BEEVE 3 1K 77 288, KT DNA T
IEMAER TE FrHEER, BMA RNase A, 37
C 15 min; SRR ER-FH- 7B 245
DVEDG FNBESHE - S0 LEHET
Eppendorf & H . LA 1/10 & E#) NaAC (3 mmol/
L. pHS. D) __fFHEMAMIAKLE. B, —20
CHCE T h L, ORI, B 7020 LB
DNA fE 2~3 W R TFEET 400 eL TE (& 1
mol/L NaCl}E @ F:EHE LA, K15 DNA
TUREIE T 100 pl. TE, F 0. 8 Vo B RG 8 BE e i ok ke
R B F N UV-2401PCCE ) R 45 36 B B H 1
M A A HHERH B2 JTER BRAERY
DNA 1 Ao/ Ao ERBHE L.7~1. 9,0 EQ
HEHEL RNAELA BT LERE.EHERE
RAPD F R Xt DNA RBER,

F2 HEHHEFESADNA HESTINER
Table 2 UV Analysis of optical density DNA

and concentration of materials

1 e W e

M Ay Azzo Agge/Aggs HEEH/ (g ml™H
1 0. 322 4 D193 0 1. 67 805
2 0. 23561 0.135 1 1.74 58K
3 0.143 7 . U84 0 1.71 359
4 0. 280 4 0-155 6 1. 86 723
5 0. 275 6 0. 148 2 1. 85 489
8 0.220 6 0.123¢ - 1.78 352
7 0. 229 8 0.133 6 1.72 374
8 0.157 2 0. 083 8 1. &8 303
4 0. 216 2 0.128 ¢ 1. 89 540

110 0. 184 3 0.104 7 1. 76 460
11 0.154 2 D082 4 1. 87 383
12 . 357 8 0. 206 7° i.73% 844
13 0,204 3 ¢.120 2 1. 70 310
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1.2.2 RAPD J7ik . % DNA 3% # B8 80~100
ng/pL, BN RAPD M MK . Tag W E L E 4
TEMIERARABSERL A RAPD R E&KFER
# 3. RAPD KW EF:94 CAH 1 min,36 CEH#
1 min,72 CEEAPR N 2 min,35 MMEHF.
%£3 RAPD ¥y HREHR
Table 3 RAPD Amplification reaction system

[ B/ ul
10X 4 i 2.50
GNTP (10 mmol/L} 0.23
MgCl, (25 mmol/L) 1.50
Tag (5 U/ul) 0. 20
DNA (80~—100 ng/pl.} 1. 00
EVE 8 18.35
314 1. 00
AHE 25. 00

PCR ¥ M&ERE . MAER L RS
(Vag ' Vigger=5:1B5., T L2XEREE
e o, 3 . i e A B A 500 ng/mL RAZEE.
Bk & {100 ViEFR. LIKETE] 2.5 h, K EE
G FE ZF—90 BE M R 5 /M5 5 £ W%, A Epson
MR,

1.2.3 RAPD BEHLEI 310 bq EEHBRBEMN
S ERETHEY TEEARSARAFAS R,
S20—S119,3: 100 4~ RAPD 5{41. FI—## K5
100 3535, ZR R HWH S RFUTRRAR
HHEIY . AR - ERRFEET E.FED L

SR ERFNEIY 101 MK 4,
:4 104 RAPD S|rMERFFES]
Table 4 Name and sequence of ten RAPD primers

NPERE PRI -30 ek FEFICE-3)
550 GGTCTACACC 851 AGCGCCATTG
553 GGGGTGACGA 859 CTGGGGACTT
565 GATGACCGCC $69 CTCACCGTCC
571 AAAGCTGCGG 580 ACTTCGCCAC
890 AGGGCCGTCT S92 CAGCTCACGA

.24 SESWHE Rk EETREY FIEBE
BHATHETHEI AW, BB
itk 0. F NTSYS 34 R hdm At 75
A UPGMA Bt TR B ERLH.

2 £8 :

2.1 101HENS I XM AME 3 HEYERS
DNA #4312 B0l & &) 99 10 5] By 0 it 41
DNA #HfFRHLY ¥, 8D 188 W . HPEHH
HHISOE.ZSHANEN 5.T1%, M
DNA ##94>F K/ E 100~2 000 bp, RFE 5, LH
Rt 4+ M ESHBRITNS DT BN FER,

BH 1.
£S5 10PHHASIDHERERBHT AR
Table 5 Amplification results of ten random primers

on materials in Dendrobium Sw.

i TR EHWH FREMHEE/ N
50 10 9 90
51 21 19 40, 48
53 20 20 100
58 20 18 90
65 20 20 100
89 23 21 91.30
71 14 13 92. 86
80 18 18 100
90 18 19 100
92 23 23 100
M1 23456 174 380910111289 13M
565/

M1 23.456.1?-1 38910111289 13M

M1 23456 174 38910111289 13M

$90 1

M1 23456 174 38910111289 13M

M-1 kb DNA ladder 1~13-{HMHHT(E D
M-1 kb DNA ladder 1—13-experimental
sample numbers that are same as in Table 1
1 3149 $65.580.590 1 592 { N
Fig. 1 Amplificatlon results by primer 565, 580,
590, and $92
2.2 AMREIN DNA BRIFFER  TRFTEK
MURBER R 6,0 A UPGMA BEEE, i8R
FEWE 2, EMPRL 0. 63 4, T4 13 Fit b4
NI EK, IR - BHROM.ZEAHUE,
RED . MEEH.GEEGH.TROB . AHGH.
MEAM ATHREAH . EEAMGE . BLD
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Table 6 Genetic similarity between species on basis of RAPD markers

1 2 3 4 5 7 3 5 10 11 12 13
I 1. 000
2z 0.242 4 1.000
3 0.1764 0.3373 1. oW
4 0.391 7 0.3095 0.321 8 1.000
5 0.3517 0.2820 0.172 8 0.292 6 1.000
6 0.3711 01794 0.296 2 0.2439 0.315 7 1. 00¢
7 0.3400 0,296 2 0.238 0 0.2823 0.177 2 0.303 7 1. 000
g 0.181 8 0.2500 0.216 8 0. 2142 0.307 6 0.1558 0. 246 9 1. 000
9 0.183 6 0.227 8 0-2195 0.2168 0.103 8 0.1794 2500 0,253 1 1. 000
10 0.206 8 6.3088 0.3098 0. 1388 0.242 4 0.3333 0. 2608 4.3%1 7 0.3157 1.000
il G.1012 0,1000 0.222 2 0.0937 0.1034 0.2068 0.2622 0.066 6 0.101 6 (. 2500 1.000
12 0.1666 0.2567 0.1750 0.271 6 0.346 6 0.0800 0.1794 0.2857 0.2631 0.1846 0.140 3 1. 000
13 0.1411 0.2727 0.2318 (257 1 0.1875 0.2187 0.2985 0.2121 0.3384 0.2820 0.173 9 0. 190 4 1.000

13

H2 RAPD fRiZ¥R2M UPCGMA RXH
Fig. 2 UP'GMA Dendrograms generated
from RAPD markers
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REVERT g m,
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Application of chemical pattern recognition to quality control of Radix Paeoniae Alba
FENG Xue-song', LIU Ya-ru', ZHANG Ke-rong®, GUO Xiao-ming', LIU Jun-ting'
(1. Department of Pharmaceutical Analysis, China Medical University, Shenysng 110001, China;
2. Lollege of Pharmacy . Shenyung Pharmaceutical University . Shenyang 110016, China»

Abstract: Objective With generalization and steadiness, a new evaluation model by Integrating Non
Linear Features extraction algarithm with artificial neural networks (ANN) used [or pattern recegnition of
quality centrol of Radizr Paconice Afbu was proposed in this paner. Methods The HPLC data from 29
samples with different quality were proceeded with nonlinear kernel principal component analysis (KPCA)
and an mmproved Back propagation algorithm of ANN. The extract characteristics was fed into BP neural
networks as input elements for pattern recognition. In the meantime, the processing data. the optimal
numbers of hidden layers, the numbers of hidden nodes, exciration funcrions, and over-fitting, ezc. were
discussed wholly so that standardization networks was designed without jamming. Results As recognition
ratio was 100%, the pattern recognition of quality control of Radir Paeoniae Alba was established
successfully by trained networks and predicted results. Conclusion Integrating KPCA algorithm with
ANN Jor pattern recognition of quality control of Rediz Paeoniae Alba has been proved to be available.

Key words: Radix Paeoniae Alba; quality; HPLC; kernel principal component analysis (KPCA)
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