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Isoenzyme pattern analysis for five kinds of
enzyme in six species of Polygonatum
from Dabieshan Mountain
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Abstract: The isoenzyme pattern of ascorbate oxidase(AOD) , polyphenoloxidase (PPQ), superoxidase(SOD),
esterase(EST),and peroxidase(POD) from six species of Polyygonatum,originated in Dabieshan Mountain in
west of Anhui Province, were compared and analyzed by PAGE. The results indicate: (1) Sixty-six isoenzyme
bands in total for five kinds of isoenzymes appeared in the analysis and three bands among them are special to
Polygonatum. As to a definite isoenzyme, the isoenzyme number,isoenzyme Rf and isoenzyme activity are dif-
ferent for each species, showing great diversity. (2) The result by Fuzzy cluster analysis is coincidence with
morphological taxonomy, and the differences of isozyme bands can be used to identify the six species from each
other primarily., (3) Among six species of Polygonatum, P. zanlanscianense, P, verticillatum, P. cyrtonema
and P, jinzhaiense are more evolutive than P, odoratum and P. zanlanscianense.

Key words: Polygonatum; isoenzyme; fuzzy cluster analysis; distinct band

FI LR REEARNAHRTNENRBAERAR o HBERFRAMER [ LS 025 58, TR
Fo—4AM ERBFETEREYT. AEEkTE SMEENREXFR. BN EEQLES,2004;
KHARMETEA T, B R ORI EN  FBKSE,2004; 7K HF, 2001) 4> D% 7 T B4 47
EHERERGRFLUMENEGCHR, FE8 ARAUATERNRE.DERSHHE, REBRTR

R B M. 2005-10-10  #EE H#A: 2006-02-17
ESTH. ¥%4H B8RP L BT H (00042415 [Supported by Natural Science Foundation of Anhui Province(00042415) ]

EERM. FFERQT), 8, ZRFITAEL, HH. T ENBHAREY SN HESHR.
* 1E R 4E # (Author for correspondence, E-mail; zhoushoubiao@vip. 163. com)


http://www.cqvip.com

396 i - G |

P 0 00 http://www.cgvip.com|

26 %

2. #H¥B (Polygonatum MilL. )Y R L FELE
X, o4GTFeELEH. BTESENSEEMMBE
A ERNEEBEESBHEYNMRNSFE—ES
B (R EDER, 1992; BXIEH,1999; K E
% ,2000) . ASCRAIEMERESTHOMELRE R
C—HEBRRERN T AREAMLR AT NEHRR
HWREAY G IR ELE(AOD) . 2B A LE
(PPO) BB E ALY 1 {L B§ (SOD) .EE B (EST) i &
1LY’ (POD) % [F] T B i #£ 4T L B 4, R R
HY R RGEHRIRREER.

1 MkE7k

1.1 ## 5

BMEFSRENHTE, FHHETLBEHE
# W ERE. RESESINTFTRBMHEAREE
VABYRFZESREERAEREYREFE. #
B E REARREHRNE 1. LB T 2005 4 2
REFREMSH TEYZELREHT, FRLLR

A—1IXE8 T DYY-6B & i 5k {5 DYCZ-28D %4
Bk AE, & MR B i At
1.2 IEBmHEMKH &

LB R A AR T R KW FE K, B
(BRHOBE=, B BKEEET, £FFW 1.0 g, 0K
P L hERURE, A 5 mL & 8B (E 91,
1998) Fli&E B 1 A /P, IKIB BFEE , 15 000 r/min B
A 15 min, R EBFBRF 4CHKFHHHFEH.

1.3 Bk RERE

FRAEEWR PAGE BB EK . EARNEE
RIERIKTE 0~4C#47; A Tris-Gly (pH8.3)
RIKE M BR B 30 oL, WA 3 15 mA/
R, 4 BB LI 30 mA/ B R ARBERE 1 om
AHE LK, HTRE MBICRREER. §MHE
HES Bk REMEE MK L, BRI SR —
BHIE. BFETIEHRE %S5 E . PPO FI4 %
ZB — BRI 65 3% POD SR FH B BR BR 5 e ok
£;A0D FIHi LM 5 2,6-— & By & By (DCPIP) 3
Jefs ;EST MM EME 5 RFEK Y6 %;S0D AR

R1 AMN\EHAMREYHHRE

Table 1 The origin of materials of eight populations from six species of Polygonatum

®a REHX EEFE BR REA HHEEE RE
Species Locality Habitat Alt. Collector No. Code
EAT(P. odoratum) A X B FE Tiantangzhai  #F under forest 800 Shao.].ZHEERZ 9850603002 P1
EA4T(P. odoratum) B A 542 Baimajian Mk edge of forest 1000 BRFFRZ 04011 P2
LT K (P. cyrtonema) A KBt FE Tiantangzhai  #F under forest 700 Shao. J. ZHHERZ 9850403007 P3
ZIEH K (P. cyrtonema) B A 522 Baimajian & edge of forest 1000 BRERZ 04015 P4

BT K (P. jinzhaiense)
KERK(P. filipes)

# 1L K K (P. zanlanscianense)
B3RS (P, verticillatum)

X #FE Tiantangzhai
X # 3& Tiantangzhai
X # 3& Tiantangzhai
A 2R Baimajian

%% edge of forest 850
HF under forest 1000
#F under forest 750
#F under forest 1200

Zhou S. B RZE
Zhou S. B. i e R 2 9850504005  P6
Shao, J. ZHERE 9850203009  P7
BERE 04012 P8

9850304003 P5

WM (NBT) 508 — F BB g 2k (PMS) 3R £
(EH#1{=,1998),
1.4 RHEES S

STEE B B ERXE  HESEZ R
EHEMMUARE S, RAKMREMHABXR RE%E
BT o R4, 2000, BHEKXES . IR
AR R TR s EER A wH.

2 HER5RH

2.1 SEE L E(PPO) By il

1 BAKEEE 12 £BH,. 2 EERNF
K. REFE 0,071 0~0.134 0 Z A K18 HEKX,Rf
F£0.226 1~0.381 2 Z A AMER . N MEKEE

0. 0700. ]
0. 1000~Npm] oot
0. 1110
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0. 226
0. 2760.
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Fig. 1 The PPO zymogram model of eight populations
from six species of Polygonatum
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oL, B3 A 30 B 8 A R, YO B B AT B9 BB TR 4 P7
1 P8 By EHE AR .
2.2 84k E (POD) B il

ME 2 B d L, ZEHERA 12 KW, 4R E=A
K, B4 XA RI<0.284 9, A HEHIIA 5 &
H AR IE B 2 B R K, JUR#R R B Y PR SR B SR 3
AR, POD B T EE P ERRWEF, K
Fr Rf=0.174 2 #1 0. 215 1 ) 2 & B8 R IL R EH,
AN N R BAEY POD MAFAERSH . Padir KX
PPS5PS&A2E&FW. REWFEKHA S FKW,RIE
0.614 1~0.747 3 ZJ8] , #p R 55 . P6 5§ P7T K
REAERH. FEMEIEER EEERAERER.,

o. 2151§
0. 2634~
0. 2849—

0. 4387
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o. 5557\

0. 6689 0F=  pesny
0. 7258§ .
0. 7473—1

0.1194

o. 1742\1
T
—

pi” P2 P3 P4 P5 P6 P7

B2 AMABBEMERY POD R ITEERHE
Fig. 2 The POD zymogram model of eight populations
from six species of Polygonatum
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Fig. 3 The AOD zymogram model of eight populations
from six species of Polygonatum

2.3 IR M B 1L & (AOD) By il 9 47

AOD BR41ME A —F IEBR R EALEER, WA 3
AEHER 4 B, AHERIR, BKHRI
F£0.130 2~0.266 7 [A] , H ALK 6 &4, BN EHE
WHEELSAR ., HA Ri=0.156 3 BB 1 HIR
X 1.00, RABHEY AOD [ TEH R IEREH .
HB X 8 RE 7E 0. 458 3~0. 645 8 [H], B A 451 B
W. ANMEIBIEE, ERERX,P3.P5.P6 RE K
WHoP1A 2 %&PEW, P4 FHMANMEERSE 2 KBRW
BB, HANMZENBIEEREKR. P3 S
PUEHEN AEBEZRENEBTERRAMNR

AEKEHE, BHORLFERKER,
2.4 GEER(EST)E T g X E

AAMEELHE TIHTRAREE,.ILH 16
W, AR RE. REXH R 7 0. 490 3~
0.771 3 [8], 4 8 #&BH , FE R P EHH, MEEIEH
ERBRABAREMT LA BEXM R &
0.071 8~0.311 8 [&] , L 8 %&iHf. MIMKEBIEE,
MR HBRWEPSME P3.P4.P6 =R & H
KREMESERPHRBFH. XA ESTRTEN
REERRBEEARN PN RIZEERKNESR.
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Fig. 4 The EST zymogram model of eight populations
from six species of Polygonatum
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Fig. 5 The SOD zymogram model of six
species of Polygonatum
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BS3th 12 #BH, AR P BEAFR,
B X # R /NF 0,192 9,{LFEFETF P3.P5.P6 =
MK, HE R PR A RE£E 0. 285 7~0. 335
TZE, TEREEERIRMNERBY. RERKH RS
£ 0.435 7~0. 476 8 [8] , j&% P1 Sy Lo MR ERA 2
~3&EH. AN AEMEEE,.PL BigREHE, R
A—%NTHEFROBRMHE,P6 A 9 KEBH,
P3 5 P5 #A 7 KEEH , BN HEES AR E £ R4

3 W#

3.1 TR TR R FE
MNHGEEMERXERE 66 KW


http://www.cqvip.com

398 W OHE Y

P 0 00 http://www.cgvip.com|

26 %

(EST:16 %, AOD: 14 %, SOD, PPO,POD %& 12
). HPE=Z4FREEHEBILAERNSFMEEN
(POD:2 %,AOD;1 %;SOD,EST.PPO £ ¥ & H
R . MEAEEZRNBH N ST R, E5XRE
86%.

MAAHE G B BB 30CE , AP TEg+,EST
WEHREE, A\ HEMRILER 66 FEH HKA
POD,SOD.AQOD, i PPO #yE§#H B/ 5, A\ H &
It F R 36 KEAHF .

F2AN/\EREEEEDIME IBRAMRMERR
Table 2 The matrix table of similarity coefficient
of five isoenzymes of eight populations from
six species of Polygonatum

P1 P2 P3 P4 P5 P6 P7 P8
Pl 1.00 0.72 0.33 0.32 0.56 0.39 0.45 0.42

P2 1.00 0.45 0.46 0.51 0.33 0.44 0.36
P3 1.00 0.67 0.53 0.63 0.44 0.47
P4 1.00 0.47 0.45 0.48 0.44
P5 1.00 0.61 0.62 0.58
P6 1.00 0.54 0.57
P7 1.00 0.82
P8 1.00

MNEREWE, LFPFE T8 $, POD M EIE
BB, A\MRERILER 47 &4, Kb 28 ZHBRHES
IR IRIE RS R WHRM 59. 60, KKK
AOD.SOD.PPO, BB EH R FH KR EST, A KM
HER 66 &H R SHBRWE 15 K, NHHHFL
W 22%.

M UL L A Fh R TES A9 4 AT 3R T LA 1, B —
R TEEM 5 » A= 7 R E B & Ak iE L R R 7ER
WHAR BN EE, SBHFNBIEEUARZ
BRSO BN EBRE SREFNILAIRK
NHEEMFEER; ZETER-TMMIRBEREH
B F—MEBHNESERLFEER . ARHGE—
¥R TR,

32 RAIBEERENASSH

321 RESH HEYMHNARZRTIBRT KL
KRBT, LEARARBEE . [ TE S
RRARLL , DR T BT LA A I B R UL 2 AT R B ST
MESERSHLELR (EH{,1998; Liu XW %,
2004 ; IS, 2000) R T BIF MM . 44
SCE M E T EEET BR 6 66 SREFH , T E X SRR A
HEMHEUAREGE 2), BRI RAMEMUXE R-E8E#E
BHATEMERE, KL RWE 6 fia. £ A1=0. 82
P75 PEGHILER SR EBREREN I

XK 7E A2=0. 72 B ,P1 5 P2(EAT A.BYEA D 2;
¥EA3=0.68 B,P3 5 PA(H LM A BB
HEM=0.61F,P5 S P(ERERSKER
OREIVE., RBELRGEEXESENEGRT
BBk ER%,2000), AR TES SR
BE¥SRNER A IO UERRGE S L
BREZ—. M TOERIEBLITERESES¥ES
RERAF—BHHL. TELHEHE HTREFHM
HBhhsaEIE.
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Fig. 6 The Fuzzy cluster dendrogram of five isoenzymes
of eight populations from six species of Polygonatum

3.2.2 MBS MU EEETH, SHABEY
BARANE—MENEIEHREESR, TUERE
RENBRAEX S . L SOD R H|, 4= s # 8 &Y
A4, ORRHE Ri=0.336 7 HHM K PL,Q
#E&H RI=0.314 3R PS #1 P8, K& F
Rf=0.336 7 K& P5, A& HF Rf=0.336 7 {4 & P8;
Q#FAEH Ri=0.314 3 BH 4 52 P3.P6 f
P7,H3&H Rf=0.3357 50.285 7 2 P6, 3
A Rf=0.3357 R P3,{{E Rf=0.2857 R
P7, REHIENER, TULERTRAM A ASFMHE
WX ATFR, B FELEBM U E T ZERE
& FREAMEERLEITS O, RBEEEHRK
THERARE—FFIT.
33EIMEEBRENASEL
“‘MIMBEHMABIHEI” (Garva %,1977),
CHERAERIEAHF LU ERRGEH A IHL
WENHSUBEES, B, WERBREX
EEERKNAHERBEEYNANE LHOET S
BW(FEDALUFE . P3.P5.P7T. PRI L HIE A
EFEFRF WIS R BB MR THEH RS
Bl 29 %&.30 %&.30 .31 %&, 1 P6 5 PI(EIKAF
BEW - EMT A58 25 %M 26 X, FEABER.
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Table 3 The statistics of five isoenzymes band of six
species of Polygonatum from Tiantangzhai

Pl P3 P5 P6 P7 P8 &it R

5
SOD 1 7 7 9 3 5 32 2
POD 5 6 7 4 6 7 35 3
AOD 6 3 4 3 6 7 29 2
EST 7 10 7 7 10 6 47 1
PPO 7 3 5 2 5 6 28 1
& i 26 29 30 25 30 31 181 9

BB RS TR  EE O ML R R

MBERR, ERAMHRY, /M . KREXHS
HBEFEHEE. SERBAYERTREEES,
1994) B 75 i A9 E 4L B S5 — B RO WI L 300 . 50 vt
BHRERT REALRE, E . KEAHERERR
AR,

MK 3 AW F W, BEE(EST) A TR £ R F #
HY R AR EETRL, SHREE ML EEE X
10 %, AT Y ES W S H0E 47 £, 8 T H A O A
BB, B Garua HFHM R, £ XHHIFTH
AR TET, RITAVEEER LB EE,

B|7 AfAREBEHEMHY SOD.PPO.EST.POD.AOD [{ T##K PAGE HEi%
Fig. 7 The zymograms of SOD,PPO,EST,POD,AOD of eight
populations from six species of Polygonatum by PAGE
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