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Abstract: Two species of Chinese medicinal plants, Salvia miltiorrhiza Bge. and Polygonatum si-
biricum Red., were collected from Suining region of Sichuan province. The plants were disinfected with
0.87% hypoclorite under different time and treated with the methods of organic law and homogenate
law, respectively. Then endophytes were isolated in the media HV, G,, S amended with which use dif-
ferent concentrations of potassium dichromate plus malidixic acid as inhibitors. The method of isolating
endophytic actinomycetes from the medicinal plants was optimized. Fifty-two endophytic actinomy-
cetes with different colony size, shape and color were isolated and purified. Twelve representative
strains were chosen for genetic diversity study by 16S rRNA PCR-PFLP. Five clusters were abtained
based the 16S rRNA PCR-RFLP pattens which indicated the high genetic diversity of the endophytic
actinomycetes in medicinal plants.
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e, FECRRAE= S R, A B 1Y
PUERIWB . PR T M X A R A
ZREME, MATE TS O E A 25 AT (R G
heGR Y. B RTA SET 25 R PN AR TR A T A
FEE WARE

1 HRETE
1.1 #HiEYS5ERE
HHRAHI Y K (Salvia miltiorrhiza Bge. )l )}+2:
(Polygonatum sibiricum Red.), % Hi%& T & JEX .
Brg bk HV B S BEFRAED) g e -
SR B R AL Rk R IR B B R A,
1.2 PCR ¥ 1854
16S tDNA PCR ¥ 3§ 5] ¥ (PA, 8-27f: 5'-A
GAGTTTGATCCTGGCTCAG-3'; PB, 1523-1504r:

5-AAGGAGGTGATCCAGCCGCA-3") i I iff 4 T
AN AR
1.3 HEHRHEREZENS B

FREUT S MERE BRI . 25, 4% 5 g, HITEK
VeLTsle)E, fEME G T IR B, (1) &
W 10, FZRIE K b A Y 2R 1w P Vb 24 I,
JEREYIRE BT VIR NEE, 7E 70% L BEHIZ L 5 min
JE TR K. SRIG, R RIRILAE 0.87%IK A
R B (A A O, R E I EE R B EE (0. 10,
15, 20, 25, 30 min), JHLE/KMNEE, FRET
JOGE R 10%R R ZENA R 10 min®, 2 )5 4
TR RYE, K sk 1 KRR A . (2) L
WAL FHICRE TI R OIBR R B, T0Fek v 58 40 F
SR, S50 mL JEREE K, B 0.5 mL AJ 3
SABERIRIR O B BRI, 24°C-26°C TG
Rige 21 dUO2 4. (3) BEEATIR: B R
FE AR e — i W Ve B K% 0.1 mL/ LA 43
BRE IR, 28°C 1537 2 A AR A Tk AR AR LY,
1.4 HDHIFB91EE

SR P B A% R A 5 2% e T 7 U 0 ) 4 R R TR A
FIF H R A o X A PR 1S 15, 25,
35,50, 75, 100 g/L 5 DAHEE, XJZRNEMIFR L E 15,
20, 25 g/L 3 MERRE,
1.5 16S rRNA ZHMHH

MR VE L ARE, BT 12 HRICRFERRGE
DT I8 % ZREHE S HT

% 1 16S rDNA PCR-RFLP {1z & #k

Table 1 Strains used in 16S rDNA PCR-RFLP

LS fi & Higrdk AR
Strains Hosts Medium Isolation or source
PHI111 Polygonatum sibiricum Red. T8 -l R BT R IX
PG416 Polygonatum sibiricum Red. MRFEK25 BT R X
SH312 Salvia miltiorrhiza Bge. T S - 2R BT R X
PS411 Polygonatum sibiricum Red. S ¥k BT R X
PH311 Polygonatum sibiricum Red. T S - 2R BT R X
PS415 Polygonatum sibiricum Red. S Kk BT R X
SH311 Salvia miltiorrhiza Bge. T S - 2R BT R X
PG344 Polygonatum sibiricum Red. MRFEK 25 BT R X
SV232 Salvia miltiorrhiza Bge. HV 55 5 BT R X
SV221 Salvia miltiorrhiza Bge. HV $55 5 BT R X
SV222 Salvia miltiorrhiza Bge. HV $55 5 BT R X
SS131 Salvia miltiorrhiza Bge. S Kk BT R X
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1.5.1 FUZE DNA BIIZEL: iZ i DNA 14
% S5 IRV S5 O A R B R RN Lee 55 A0 17 BALHR B 40 18
DNA M50 By 50 mg HAKINA 500 uL &4 %
WY 1 < TE SR (R ALK E R 2 g/L), A
37°C $E K 1-2 h, fiLA 20% SDS 50 uL KX 7& [ K
5 uL ¥R IRA] 1 min, A 37°C /K84 30-60 min
(PK ¥k 20 mg/L). Ml 550 uL @ : &f5 : &
SRR G W25 : 24 0 1), JF IS, 12000 t/min &
L 10 min, FIEWEFEE, HEME 3 ). KREM
800 uL JC/K ZB%, i 80 uL 3 mol/L Z FR#H(pH 4.8-5.2)
ZE IR 10 min A F 012000 r/min & .0> 10 min, 2
4 FVEW, 200 uL 70% B, BREETE 2 WK,
12000 r/min IR 250> 5 min, F M, ELas e T4
JE N 1 x TE 50 uL #f# DNA, —20°C {4474
1.5.2 PCR RBIARFR K EMH: KMKRFRS0 uL): 2 x
PCR Mix (Jbmt KRR AEWFHHE) 25 pL; 519 A
(25 pmol) 0.5 pL, 5[4¥ B (25 pmol) 0.5 pL ; FAR
DNA (30 pg/L) 1.0 pL; XEZEK#MEZE 50 pL, PCR
JN S48 92°C 3 min ; 94°C 1 min, 58°C 1 min,
72°C 2 min, 30 MEFR; 72°C 8 min, FH 0.8% Bl
R M FL ARSI = g O

1.53 BEgYI R Mk BEHL 4 FRERGIPEN VIR Rsa 1
(5'-GT/AC-3"). Hae Il (5'-GG/CC-3"). Hha | (5'-GC/
GC-3")HI Msp 1 (5'-C/CGG-3")"""81 ) i) oz ) 44 2
M1 6 uL PCR ¥4 724y, 5 U FRHAIN VIS, 10 x L)
ZEohW 1 pL, RUFEIKAMEE 10 pL, 37°C KR
3 h, 2%3FBEBHEEL 7325, 80 V /K F-HLIK 3.5 h,
e AR R e s U

1.5.4 ZERAIEP: 4T 16S rRNA RELP B AH A i ik
WA IR, KR TR — B YRR Y G i Ry
“17, JoY I (A SR AT A <07 . T8 Ao fAT BRL DT i 2R AL
TS R R A AU, SRTA/F NTSYS2.1
1) 87328 0 2R S ol 5 SR e A S AR AL

2 5RE54H

21 XREHEBHER

srE R, MYALRENTEE R R EE
(1, T 7 o R R A 2 el X P A TR B 8 R 1
S, ARBFFESE T 70% L BER L 5 min, JCR K ik
Ja R 0.87% I AR EE, JFE T 6 D
FEEE(FR 2), B 10%0k MR S AN R . FE i 3R
TV 75 Je R R VR VR A AR, 28°C 1557 14 d J5 B

PR o WG M R A, R A A T B AR
AR O 22T BR, PRIIE T Br o B R TR bR A0k A TR
Al R

x2 REBWESYR

Table 2 The disinfection of effect sodium hypochlorite

. i F] . 10 15 20 25 30
Time (min)
Colony ++ + 4 _ _ *

T+ =S HTKS ++ S-10 TR, — TCRIVE,; *: (RS R L TN
AN T 5 Y 2 HTTE A L R

Note: +: 1-5 colonies; ++: 5—10 colonies; —: No colony; *: Can’t
detect any microbe before the whole dish be polluted by the rapid
grown fungi and bacteria.

M 2 AIE W, X RRE 24 TR O B2 T HA
BF[RD A B, 3 T BB T & BTG 1R K I A BE 52
Fo IR B AR 2 T AR T Y R U SRR A T B
B[] F 18 0, A ot 2 1T VS B BRI, XV EE S [R) A
20 min JEELRMIE ., ZIEFI K, KEARS
PR P N A ER B I S AR R, T RE S H R
TR PR R R R IE, T AR R 0.87%IR A
PR 44 77 BE ] 2 20 min.

2.2 HDHIFX A AE R R0

AN [ e JE B 5 T 0 R 258 T 7 % 2 LR Y
AR HIAVE LR 3,

M 3 ATLUE W, 5% 0 R 25 0E i W2 fiE
e — o BRI LA B R, R T s
il B 100, M AR R AT I T 75 /L B,
XoF FT A TR CELAE A P L S P R TR ) 1 4 A
ek, ANETIFREPRE TAE. INi7e 3 8% R A 1Y ik 5
FE 15 g/L i, Bigrdbh LK% TR m M E . R
AEEKIRE 25 ¢/L FIZENERIPR 20 g/L B, FLEA .
2 T RN RO TR B TR T BT, O LR B A K
MR R, R TETEAE 5-10 A, AT LUBR)
HEAT PR TAE; Bk, FEsEFREEPInA 25 g/L &
BEREIA 20 g/L ZENEERER, BTk F) AR Y P A ik
LRI BAOR
23 NEBEAEUERENH

2 HV. .S MR m [R5 55 i s alifh, 4
FRTE T A R 25 [Q Y I BRI, L) B 4lifb A
3| 52 Mk, 2 Williams®F1 Thakur®245 3 ik
HORH DG T AT S, WAL H R PR TR AR Y s B
s, 27 ANHE, R AL KA L IRJK L KLL
£, 6. WO, ok, Kb, ARk 7
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Table 3 The inhibitive action of different density potassium dichromate plus malidixic acid to microbe

ol B Potassiurriid%i%cifiate (g/L)
Malidixi cacid (g/L) Type of microorganism I ” P = 00

Bacteria & +++ ++ A +

15 Fungus * et 4t + _
Actinomycetes = ++ + 4 _

Bacteria * A3 S + _

20 Fungus * g Tt _ _
Actinomycetes — et + _ _

Bacteria & + 4 + _

25 Fungus * 4 ++ _ _
Actinomycetes - + + _ _

TE: 41 1-5 AT ++: 5-10 T +++: 20 DIRVE L L - JRIR¥ *: TEREIF AR R0 0 0 B A 1 75 % 2 AT T e G o T

Note: +: 1-5 colonies; ++: 5-10 colonies; +++: 20 colonies or more; —: No colony; *: Can’t detect any microbe before the whole dish be

polluted by the rapid grown fungi and bacteria.

A, 13.5%; KIBZEEER 164>, i 30.8%; KL%
HHER 241, b 3.8%; FIZRHEEN 124, 5 23.1%;
PORERER 134, 5 25%; WEEFIHKE 14, %
i 1.9%.,
2.4 RFLP BIBELER

16S rDNA PCR ¥ 3 >k DlJ5, H Rsa .
Hae 1, Hhal. Msp 1 4 FFRGIMEANDIEEXT PCR
FEYIEATEEY), ARG R ILIE 1, 4 FPEEISE 5
LA R AR B R AR 12 (1] 2)

1 2 3 4 56 7 8 91011 12

bp M

2000

1000
750

500

250

100

1 Msp I PR A1) BERE Y] E %

Fig. 1 The restriction patterns of 16S rDNA

Note: M: DNA marker; 1-12: PHI11, PG416, PH311, PS411,
SH312, PS415, SH311, PG344, SV232, SV221, SV222, SS131.
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M ETRT LA H A T PR ] i O [ 3 2R A —
Z 5, BB NTSYS2.1 #BiFittT 4
i 2| R E (A 2),

WRAEE 2, FeTrT LU 2 AL IR TE 55%
AR 2R TE—ik, 76 88%HYAMIMBIAKF I, Fr
AHE A S 5 . PHILL 5 AR AR AH
Zga, BT PHINL LLAM, BT 09w bk AR RETE
TA% LA K RIE—, BERERE., KM
B H I PS411 5508 HPFS I SV221 AL B
e, [FRMER R . #F I ERERRNEKRRZ,
5 T N B R Y 6 BRI . 45K
K B AN [F] 1 S AF ) B i 2 B A R U A [A]— 26,
PS411. SV221., PS415. PG344 Fl SS131 fE—/N
WHEN R,

3 i

TE 256 AR TR R B9 T, 7 T B
AN . HN AR TR TR R S — A TR, T R
RS NAY RNAER N AEY 2R, o A2
SEOFZ WAL R EK . FrLIRAT R BEAHXT H
Aff IE PR 2B TR TR T AN S 266 %) () B4 o) 5] 9 e
SN, IR O s T BN A T TR Y T
A, Il R S A A R AT g, ok
PR BN A A

FET RFLP HORHT TR 2R R, KT A
BEXTERRTE 88%MARBIAKT F4rhy 5 AMHE. B0
(Polygonatum sibiricum Red.)H /&5 H i) P9 A il £k
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SH311 IV

SV232 f A"

0.55 0.67 0.78

Coefficient

T T T T T 1

! 0.89 1.00

2 X E# 16S rRNA PCR-RFLP B2 [E
Fig.2 The dendrogram constructed based on the 16S rRNA PCR-RFLP

Wi Z A EE F 5, e NEA 3,
PHI111., SH311 H1 SV232 Ml iE, PH111 5 Al
It B B AL . T RE 5 BEORS AE RS R R A
—ERFR, B PHILL Fb, MRS HL 289 A R
#E PSS N AR R R AE 1L, T fE . RN [E] 75
F W R AE — i Y N R, AN R FE N AR
R AL Z AR 22 5%, ATRE S 25 A 1 24
B A o

T} 2 (Salvia Bge.) Fl ¥ K
(Polygonatum sibiricum Red )W A% A M {Er025
T2 50 A0 T V)4, ARG SO0 AR Tl 1 1Y
Oy B AR AL 2RI AT T IP IR R . At DAY
ARSI IRAETL ], R 2 F0 50807 i, an,
AFLP. rep-PCR., ARDRA . A Hi4k | 4ifigfbaia
53 . DNA/DNA 243855, DI R GuiEm N A iR e
() Z2 REPERRAE, 7 T M v 2 04 P9 A il 2 e DR
JE, SR A A T A IO 1 O B A

2 % X M
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