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Isolation of endophytic fungi from Dracaena cochinchinensis
and their antimicrobial activities

ZHAO Yuying, HUANG Zhipu, ZHANG Qiong, ZHAO Qing, BAI Yetao, ZHANG Xiaomei "
(' College of Basic Medicine, College of Traditional Chinese Medicine, Yunnan University of Chinese Medicine, Kunming 650500 )

Abstract: To explore the resource diversity and antimicrobial capability of endophytic fungi from the endangered
Dracaena cochinchinensis, and mine novel antimicrobial secondary metabolites from talent strains, endophytic fungi were
isolated from stem and leaf tissues of D. cochinchinensis. All isolated strains were cultured in liquid media for seven days,
the culture media were extracted with ethyl acetate and then used to estimate the antimicrobial activities against 10
pathogenic bacteria and 5 drug-resistance pathogens by using the oxford-cup test. The results were as follows: (1) 345
strains were isolated and 294 of which displayed antimicrobial activities against more than one pathogen; (2) Among
them, 84 endophytes (accounted for 24.35%) displayed potent inhibition against 5 drug-resistance pathogens to very
degrees and 75% endophytes displayed obvious inhibition against Staphylococcus aureus. Accordingly, 40 talent strains
were selected and identified to 32 species by phylogenetic analysis based on ITS sequencing. This study indicated that
diverse endophytic fungi with strong antimicrobial activities inhabiting in D. cochinchinensts, which could be potential for
developing antimicrobial reagents.
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( Enterococcus faecalis ATCC 29212) .3 ¥R H 4 PG
AR B A A BRI (MRSA 1-3) 2 %R E (IR
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Table 1

Antimicrobial activities of endophytic fungi
isolated from Dracaena cochinchinensis

VA A LT T o5 L A5
N Proportion of endophytes ( % )
Strains No.
g
J5

B- RJ- RY- Total
KIGHF 13.82 93.00 62.37 49.86
Escherichia coli ATCC 25922
S AR IR 50.66  96.00 92.47 75.05
Staphylococcus aureus ATCC 25923
Hili B 2 S T 15.79 78.00 68.82 48.12
Bacillus subtilis ATCC 6633
MLk AT 23.03 87.00 69.89 54.20
Pseudomonas aeruginosa PAO1
SR TEVD T T 1579 69.00 67.74 45.22
Salmonella typhimurium X 8956
Jiti 5 e B AE FR T 13.82 83.00 59.14 46.09
Klebsiella pneumonia ATCC 13883
€7 2 TR T 13.82 69.00 63.6 43.77
Staphylococcus albus 1029
k35 73 BOFF T 35.53  94.00 73.12 62.61
Mycobacterium smegmatis 1037
B AN B 1579  79.00 65.59 47.54
Acinetobacter baumanii ATCC 19606
FIHERTE 21.05 79.00 63.44 49.28
Enterococcus faecalis ATCC 29212
P AR TR 9 165 PR 2457 1 23.68 65.00 74.19 49.28
Drug-resistant Candida albicans 1
L R TR 19 1 DA TS 25 78 2 19.08 73.00 68.82 48.12

Drug-resistant Candida albicans 2

itk P SR P PR 4 e R AR R A 1 30.26  83.00 80.65 59.13
MRSA 1

it FPY 460G R 4 B £ A A R T 2 17.11  79.00 79.57 51.88
MRSA 2

Tt P AR P PR 4 R A R 3 25.66 48.00 65.59 42.90
MRSA 3

T B-3RIR A1 H 2 A P OB 4 58l it L ) S 6 el 1f
MR TE R s RI-RR AN A 2 g 2 PO (R L2 00 50 i - P AL
FRAN AT AL el 1) €1 i A 25 BRI B AR RY-RRAF B H =
B8 PO VE IR 22 00T 5 i — 00 SRR 0 Aty 6 5 el 1y &2 i s i A
I B P TR R

Note: B- means the strains were isolated from leaf tissues of D.
cochinchinensis  collected from Menglun Town, Mengla County,
Xishuangbanna, Yunnan Province; RJ- means the strains were isolated
from stem tissues of D. cochinchinensis collected from Xishuangbanna
Tropical Flowers and Plants Garden; RY- means the strains were
isolated from leaf tissues of D. cochinchinensis collected from
Xishuangbanna Tropical Flowers and Plants Garden.

FARRE A AEAE RS PR 25 1F T ZR/ B B 2
R LW e 2 R E B A2
WAL a1,
23 RBEHRNSTERE

ZEE RSN B PE VAN (TLC it At i1
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Table 2 Antimicrobial activities of 10 talent fungi on 15 pathogenic bacteria

7R P B AR

F8 R T Inhibition zone ( mm)
Strains No.

B-132  RJ-18  RJ-21 RJ-26  RJ-34  RJ-44  RJ47 RY-19 RY-44 RY-88
KIGF B 15.00  22.06  25.08  28.34 2920  28.03 30.51 12.14  21.23  21.54
Escherichia coli ATCC 25922
A V€070 2 R AT 34.02 41.22 36.43 > 60.01 54.01 48.10 > 47.11 40.21
Staphylococcus aureus ATCC 25923
i R 2 S0 TR 22.33 16.01 18.13 21.05 35.10 31.29 33.17 17.24  22.11 22.71
Bacillus subtilis ATCC 6633
] 2 {1 B 21.05 16.13 18.21 50.21 30.32 30.11 42.05 > 20.05 34.12
Pseudomonas aeruginosa PAO1
SR GESSU M| 11.33 17.25 12.56 28.24  26.11 25.07  48.21 31.23 14.00 19.58
Salmonella typhimurium X 8956
iti ¢ e AT EC T 16.26 19.33 2320  21.33 24.05 22.16 31.73 — 23.52 19.03
Klebstella pneumonia ATCC 13883
o A BR 13.05 15.27  20.21 30.01 32.18  28.10  33.08 18.01 14.10 15.23
Staphylococcus albus 1029
T35 43 B AT 1R 32.02 50.03 > 28.50 > 65.21 > 36.20 26.18 31.42
Mycobacterium smegmatis 1037
il & R B IR 17.06 23.45 20.15 26.28 26.12 22.12 31.16 15.71 20.35 18.11
Acinetobacter baumanii ATCC 19606
2R 18.09  22.18  25.05  28.51 28.51 2537  33.06 17.21 13.44  21.06
Enterococcus faecalis ATCC 29212
P02 3K T 1 I T 24 1 1 14.03 14.21 14.00 14.10 20.09 11.07 > 28.29 30.67 17.24
Drug-resistant Candida albicans 1
P 0 AR A 1) I PR 245 7 2 15.78 10.20 12.18 12.18 20.11 32.56  42.53 15.07 22.19 21.22

Drug-resistant Candida albicans 2

A E AR O EAERE 1 18.28 18.00 28.25
MRSA 1

MR ATE R s AskE 2 23.09 18.24 28.18
MRSA 2

M ATk e A ERE 3 21.12 24.34 27.22
MRSA 3

28.19 37.21 31.13 34.51 29.03 19.09 18.21

28.24 30.32 30.40 31.22 25.19 29.19 25.09

27.33 28.22 12.24 42.28 16.45 22.15 20.21

TE: >FORTESI I T I R TR L —{H,; —FR TR,

Note: > means the inhibition zones greater than any value in the table; — means the diameter of the bacteriostatic circle is 0.

PR RIS )T RO i 2 RS
H7 5 Ay 40 BRZE RN IEAT ITS 0 F 2458 . I
P& P 2E 2 GenBank £#fE 2 24T BLAST AH1LL
PELLHL . HERT AR 7 33X SE TR Bk 70 i 14T 455 1 )
( Diaporthe) S J1 W J& ( Fusarium) $U# 2 B R
( Pestalotiopsis) J5¢ )2 % 5¢ W J& ( Daldinia ) | B AL
)& ( Cylindrocladium ) . 7% ff i J& ( Xylaria) | 5 JH
)& ( Colletotrichum ) U= 15, 5% J& ( Phomopsis ) . M
IR5e )& ( Nectria ) . 22 0 J& ( Nigrospora ) . s
( Periconia) . K1 J& ( Cladosporium ) . I Bk = T J&
( Phaeosphaeria) Acrocalymma 14 1~ J& 1 30 ~F L)
K 3% 72 W 4N ( Sordariomycetes ) Al #% 7 5 B H
(Pleosporales) B 2 N Fh . Bk B-132 RY-44 RJ-
34, B-150, B-76, RJ-44 B-143  RY-15 43 jil 5

GenBank % #% J& P #5 #E B £k Cladosporium  sp.
(JQ388271) | Xylaria sp. (JQ341078) | Acrocalymma
sp. (KU747920) . Phaeosphaeria papaya (KT224848) |
( ¥J527872 ) . Sordariomycetes  sp.
(HQ130707) Periconia sp. (MK367489) | Pestalotiopsis
sp. (MH445915) HBIIE N 100% , HATHE bR -5 Hm A
UL FERRIARBIPETE 95% ~99% 2 [1] . 7E 40 BRI PERE
PReb BRJTEE 6 bk R ASTHR 5 bk ORI 5
PRAAES TR S Bk, 4 A Js Py Rl i Bir i ) 50% ,
S R PR N AR L R PSSR (3 3,18 3) .

3 it E4®

Nigrospora  sp.

AR AAFH 40 PROCFHTHIRES 1TS 73 TR%E
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a=d 3 I IR 7R TR ORI B k3 73 BCFT IR, MIRSA 1, MRSA 2.,
a—d represent Escherichia coli ATCC 25922, Mycobacterium smegmatis 1037, MRSA 1 and MRSA 2, respectively.

Bl S R A AR R R S B RSN T I 2R

Fig. 1 Antimicrobial effects of endophytic fungi isolated from Dracaena cochinchinensis

1-39 439} 41t % 3 Bk 4 5. B-33, B-132, RJ-19, RJ-20, RJ-21, RJ-26, RJ-27, RJ-29, RJ-34, RJ-44 , RJ-45, RJ-47 , RJ-49, RJ-98 , RY-
15,RY-16,RY-18 ,RY-19,RY-26, RY-39, RY-44, RY-57, RY-88, B-150, B-152, RJ-87, RY-7, RY-42, RY-65, RJ-11, RJ-18, RJ-25, B-
39,B-76,B-143,B-109,B-138,B-144, B-145

1-39 represent talent fungi No.: B-33, B-132, RJ-19, RJ-20, RJ-21, RJ-26, RJ-27, RJ-29, RJ-34, RJ-44, RJ-45, RJ-47, RJ-49, RJ-98,
RY-15, RY-16, RY-18, RY-19, RY-26, RY-39, RY-44, RY-57, RY-88, B-150, B-152, RJ-87, RY-7, RY-42, RY-65, RJ-11, RJ-18, RJ-
25, B-39, B-76, B-143, B-109, B-138, B-144, B-145.

Bl 2 S R A R PR RRR Y TLC KIS

Fig. 2 TLC patterns of talent fungi isolated from Dracaena cochinchinensis

TE AT 32 ARl R SN AR H R AR A (Lu et al., 2000) ;5 RJ-27 [F)J& 92048 2R A Vg
SWBC AP PR IS L S RE, n SENAE BT (Phomopsis longicolla HL-2232) BEF™ £
5 B-152 6] )& W) B85 46 & N 4= BB Colletotrichum HAVEIEEW A A 2-(2'S-HNHE) -
sp. 2 A 1Y colletotricacid X EL [ HAT 1R 55 A4 30 il 1 5-F I 7 ¥ B S 25 (R FE A5, 2015) s AR SR
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Table 3 Composition of forty endophytic fungi isolated

from Dracaena cochinchinensis

Vi A LB RO LRSS
Taxon No. of endophytic fungi  No. of species
eI 6 4
Fusarium

RN 5 4
Colletotrichum

fe R st R 5 3
Daldinia

FES W Jm 5 3
Diaporthe

2L R 3 3
Phomopsis

i AR 3 2
Cylindrocladium

HAEE 2 2
Xylaria

kil 2 2
Periconia

AR S 2 2
Nectria

A 1 1
Nigrospora

Acrocalymma 1 1
K s E 1 1
Cladosporium

M5 B s T 1 1
Phaeosphaeria

MEZ MR 1 1
Pestalotiopsis

AR H 1 1
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