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Isolation and Anti-microbial Activity of Endophytes

from Salvia miltiorrhiza
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Abstract: The objective of this research was to explore the population diversity, distribution features and
the antibacterial activity of endophytes of Salvia miltiorrhiza Bge. 69 strains were isolated from the tissue
of Radix Salvia miltiorrhiza Bge,which were composed of 62 endophytic fungis and 7 endophytic actino-
mycetes. They were identified according to morphology and 16s rDNA. The antagonistic activities of the en-
dophytes and some of their secondary metabolites against pathogens were also carried out. The results
showed that: (1) Fusarium monili forme Sheld. and Alternaria sp were the dominant genera among endo-
phytes from Salvia miltiorrhiza ; (2) 44 strains presented antagonistic to pathogenic bacterium or fungi,
among of which,50% show antifungal activity on Escherichia coli; Some endophytes had the strongest
bacteriostatic activities on Staphylococcus aureus and Candida albicans ,the biggest diameter of antagonism
could be 25 mm; (3) The secondary metabolites of strain A232 presented strong and broad-spectrum and
antagonistic activity to C. albicans and Valsa mali. Based on morphology and 16S rDNA sequence, strain

A232 was identified as Streptomyces luteoverticillatus.
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N2 AR R AR AL SR T AL 2y W 2
AR EF IR EErh 2y Y R H FIRT
O Tl I AR () I 3 T30 97 T A T Ak 1 Tt
NSNS A R T SN B S R
20 th2e 30 AR B/ N A e IR Ar A B T
Z A RO T  BAERRE P2 1A
FH2 R 4 R K 0 P 2 R R LR B L T 8 R
UL Rk TS L H SRS T Rk
Y LR PE 20 g N R F i A 5 T AR A H 4 3 KL R
TR ENPA B R EE Y . BT R 2R
AT BOR S P20 0 R A BT 3R A
RGP IG AR R . R A 2R A
TS PRHR A b S A 2 A R A e v 25 8 A% i
F R,

I AE R AT WS R AP AR 25 i RS
S B B TR Z IR R BT B A N A2 e
(endophyte)"™ , Py 2F B i 3k 22 Fh 5 =X Hp Bl i 32 HE A
o5 U I AR A B R BRI o D T
PR 4 DL R i — e 3 A o 3 VR i R ARt
FERE . WA A E L TN
PR AL 5C 2R P g T R S P A T AT AR
55 1 A R ) SRR A A 0 T P T I e
FATR AKX 50 N P S AR AT TN AR TR O3
B IRS SE I X IR AT P RS 1 O AT A
I8 LT B 0 G A W o2 08 48 & P S 0 7 |
Jo R
1 BORHFIT
L1 # #
1.1.1 #ASEkXE M TH#TNAERE BN
SRR A PEACARAARBHE H H Y 2 4R 4 )
ZEAE R o J3 S0l BOHT B i B A B 0 ML L ZE A SR AR 1Y
FEdh 4 b NEEAT AR TR 23 B .
1.1.2 #lmEE A 2R A8 (Bacillus sub-
tilis) A& W 2R (Staphylococcus aureus) . K g
i (Escherichia coli) AR 22 B t: (Candida albi-
cans) I3 HL 8 L2 5 (Valsa mali) AR Y 28 =
Pt
11,3 EFE 0% 8 W AW s i
(PDA) ;1 [k — 5 15 37 5 5 2 N 2 F1 R B0 3% 9%
B s YE M K it B 7 Bk 5 Tresner B 57 56 5 I 24 W2 B 5%

5L T RSB 85 R 5 s W R AL B 77 2
1.2 F &
1.2.1 NEEMSB&ENE BUNEE TR ENSTS
TR S 28 8 7K ol 6 5 X A4 ORE 2R T AT EE L e
75% L BER ML 1 min, TG R K MR YR 3 ~4 K, FAE
0. 1% FFR T2 5 min, FJC B K /i gk 3~4 k.
Ab 35 58 AE TG WA S F R . R B BT TR o R BT AR
5 mm X5 mm K/NARFZETI ALK 2 mm /NE, AP
F| PDA Fiye [R— 5 EARRE SR 2 1,28 Cabbssg 2
~3 d R G B 22 B R R PR G 2 A K
RIFMH 2 Zaife, B2 ER 345,
1.2.2 WHEHENNSEE R LY #T5E
AFHEWEE . T4 4.9 REUT , J62% BB T BERdn
FE 1 SR A RRAE 5 [R] B 90 SR 15 SR AR (R 1R 22 .
A T L NI T 22 W R AE S B0 . N AR B A
MR BB PR % T ) AT
1.2.3 MNEEREMRF #o AR Rkt
A TR & K —5 A L8557 10 d, H 3 3
EUVHEATE PO . AR IR 2 A HE R SR 3
d I eSS BRI A R/ DA A Bk Y
PR TE W AR 35 32 FE b 358, 28°C 170 r/min #2 i 85
F= 7 ., FHIC R 8 AT R mE IR RS O R A T
fIFAR b, AL 3 FAE L 28 CHEFR.
1.2.4 BH#H22ZHHPEREE (DOBA.BAHFE
BAER K —5 L4538 7 d 1) 232 BB TR 75 30 %
BB 3R, /NN 5 mmX5 mm X2 mm, & 4% % %
W4 CukFaad w478 2 FH pH 6. 8 iy PBS ZZ nf
W PE 4 ~6 W, IR 30 min; SR J5 & 51 T4 B it
K B 30 min; F ISR S G IR B 4 2 UK e
b BT CO, TR A% th HEAT I A 50 T8 K A, 8
& i VAR TR 22 T 25 JF HRAR L,

(2)16S rDNA 5 7] @ & B % % ¥ 4L 4 47
CTAB B #k DNA, 16S rRNA J¥%1 PCR 1
S A 5148 27F G- AGTTTGATCMTGGCT-
CAG-3)Fl 1492R (5'-GGTTACCTTGTTACGACTT -
3D, PCR #7436 58 A T AR 9 T8 (L) By
AR A | Y. WY 45 R #E GenBank i 47
Blast, %&£ 55 H A5 B AH L P 53 19 78 Bk 7 31 il
Ji Clustal X (1. 81) # 4 # 47 aligment; F] F
MEGAS. 0 B Xt B R P 9 # 17 R E K E 7
Mo ¥4 2 #F fb 4 (N-J 3%, Bootstrap & 100 K.

Kimura-2- parameter)""™



9 ] B

He 55 P2 A R N AR T ) 00 8 Al B LA A AT 5 1815

2 AR5

2.1 ASEKNEENIBER

MAEFE P2 MR 30 B AR B 69 MR N AR T L H
HAL g 62 BRI A LR 7 Bk IN AR TR . 62 BRI
WA 51 BRI E H M AL 1L RO B H SR b 2
ik 23 tRJm T A RE (WL AT RE R AT 1Y SR A A E B
) i 37,1006 0 oA A AR 0B bk o R BR O

Horb UK AT 0 TR MR e 2 AT 22 PR H BT
SESR RN B IR Z L AT 12 Bk B BE 211-50Z,
2BYLF11.3CYLF07,A232 %F 3 Fh K& A I #0475 1 2
FEVUIGE .8 Bk N AR B X 2 Fh ARG I B ok
KHMASNAEEEA —EN) g, 5o Bk
231-50Z 1 2BYRFO5 43l % 1B 24 1 £ 1 S 2 4 g
295 T B 0 B B B AR 2436 25 mm, KIS A
®1 ASNEEKRBAN

HEBAEAEB&EA 17 8, B3, 455 5 Table 1 The composition of endophytic strains from
27.42%  EFEB/A 5 k. B 8.06% ;7 RN Ak % Salvia miltiorrhiza
BT 5 BN S B W A R s e
B 1 bk KU 16S HILHE 295065 75 R (22 1) e -
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Table 2 The inhibiting effect of strains studied on pathogens (bacteriostatic diameter/mm)
e N w5 B g B A L
B. subtilis S. aureus E.coli  C. albicans V.mali B. subtilis S. aureus E.coli  C. albicans V.mali
3CYLFO06 — 18 15 — — 2BYLFO02 — — — 9 —
2BYLF11 9 — 15 15 — 2BYLF03 - — 8 — —
3CYRFO01 — — 9 — — 2BYLFO08 — — 13 — —
222-1-2 — - — 12 — 231-92 — 8 — — —
3DYLF03 - - - - 12 211-517Z 10 - — - -
231-547 — — 17 — — 231-53Z — 9 12 — —
3DYCF04 16 — — — — 231-117Z - 9 - — 13
2BYLF10 15 — — — — 231-5272 — — — — 12
2BYRFO05 - - - - 25 211-53Z - - 13 - -
2BYLF10 — 12 — — — 231-127 - — 10 — —
1XLEF06 — — — — 15 211-517Z 12 — — — —
3DYLFO05 - - 14 - — 221-47 12 - 9 - -
3CYLF03 — — 13 — — 232-17 - - - 19 -
231-50Z - - - 25 — 221-5Z - 12 - - -
3CYLFO07 — 9 12 15 — 221-37 — — — 12 14
3DYRF04 15 — — — — 211-27 — — 8 — —
2BYLF09 - - 12 - — 3CYLFo02 15 - - - -
232-17 — — 13 — 13 3CYLF09 — — 13 — —
232-17 — - 8 - - 211-50Z 15 11 16 - 13
231-17 13 — 12 — — A232 — — 12 14 14
231-37 — — — - 12 231-82 — — 14 — —
2BYRF04 15 — — - 13 221-1Z — — - - 12
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Table 3 The inhibiting effect of fermentation

(bacteriostatic diameter/mm)

A LR T i B 2 AT T & A AT ER A KA 1 22 B £ R A A
Endophyte B. subrilis S. aureus E. coli C. albicans V. mali
3CYLFO07 - 13 11 — —
2BYLF11 13 18 20 - -
211-50Z — 20 — 12 —
A232 — — — 10 9
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1 B bR A232 7 A5 B AR R FR 45 (E
Fig. 1 Cultural and morphological characteristics of A232
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LT 5 B 1R Streptomyces abikoensis (AB249967)

W EBE R 18 Streptomyces coerulescens (AB184122)
AL BB E 1 Streptomyces luteoverticillatus (AB184791)
B IR T Streptomyces ehimensis (AB184493)

W 7K 5 1 2 A% 2R Streptomyces hygroscopicus subsp. angustmyceticus (Dq442509)
HUBLAE 2255 55 1 Streptomyces roseoverticillatus (AB184715)

A5 B4 A 1 Streptomyces luteoverticillatus (F1486390)

FURBE R 4 Streptomyces ehimensis (AB184867)

IR0 22 58 55 14 Streptomyces griseoverticillatus (Ab184862)
AL 45 27 14 Streptomyces sapporonensis (Aj781378)

[ 2

TR P (058 5516 Streptomyces griseocarneus (X99943)

VLR A Streptomyces varsoviensis (Dq026653)

Wbk A232 JET 168 rDNA FFFI Y R 5L 4 & B

Fig. 2 Phylogenetic tree of strain A232 based on 16S rDNA
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