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Isolation of endophytic fungi from Dendrobium officinale and preliminary
evaluation of in vitro biological activity
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Abstract: Objective To study the distribution of endophytic fungi from Dendrobium officinale and screen the distinctive fungi with
antimicrobial and antitumor activities. Methods Endophytic fungi were isolated by the conventional method and cylinder-plate
method with Staphylococcus aureus, Escherichia coli, and Bacillus subtilis as subjects. The metabolites of ethyl acetate extracts with
antitumor activity were identified based on MTT assay. Results A total of 28 strains of the endophytic fungi were isolated from D.
officinale. By analyzing the data of molecular identity, there were 10 species in D. officinale, in which Fusarium Link is a dominant.
The ethyl acetate extracts of the fermentation broth had different antibiotic activities on the indicator microorganisms, and had
antitumor effect on HepG2 cells. Conclusion Endophytic fungi isolated from D. officinale have rich diversity and have antimicrobial
and antitumor activities, which could be potential for developing antimicrobial and antitumor reagents.
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B AR, KA R, SWii 2R
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DLEC R 519 ITS1: 5°-TCCGTAGGTGAAC-
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Table 1 Colony appearance of entophytic fungi from D. officinale
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Table 2 Identification of entophytic fungi from D. officinale

IR~ HHIE ABARE Yol R RR G A HELEE/%
GXRzl  Fusarium equiseti (HG798754) 98 |GXSz3  Pleosporales sp. LH241 (HQ832825) 100
GXRz2  Fusarium oxysporum Z9 (EF611088) 99 |GXSz4  Glomerella cingulate (HQ607386) 100
GXRz3  Fungal endophyte sp. P54-001 (EU818918) 99 |GXSz5 Xylariales sp. JS18 (KM513623) 100
GXRz4  Bionectria sp. EXMQ-9 (FJ233188) 100 |GXSz6  Colletotrichum gloeosporioides (KM357453) 99
GXRz5  Fusarium solani (KF494120) 100 |GXSz7  Fusarium solani strain LW-1 (EU719658) 99
GXRz6  Gibberella fujikuroi (AB237662) 100 |GXSz8  Fusarium oxysporum 2906 (KM817209) 99
GXRz7  Pithomyces sacchari MITS2136 (KP132540) 99 |GXSz9  Alternaria tenuissima (JQ417902) 99
GXRz8  Fusarium fujikuroi 2F5 (KF572451) 100  |GXSzl10 Cladosporium sp. HDN13-394 (KF986437) 100
GXRz9  Microsphaeropsis arundinis (KF624797) 99 |GXLzl  Fusarium proliferatum A2S1-D96 (KJ767073) 99
GXRz10 Alternaria alternata isolate C8 (JF802121) 100 |GXLz2 Meyerozyma guilliermondii (HQ693799) 100
GXRz11 Xylaria sp. XF2 (HQ435659) 99 |GXLz3  Fusarium oxysporum CID 199 (HQ829108) 100
GXRz12 Microsphaeropsis arundinis AC380 (KJ413387) 100 |GXLz4  Fusarium oxysporum f. sp. (AY684920) 98
GXSzl  Nigrospora oryzae HGUP 0837 (KC806231) 100 |GXLz5 Nigrospora sp. JS3 (KM513608) 99
GXSz2  Fusarium oxysporum UOA (KC254033) 100 |GXLz6  Fusarium solani DE17 (KF897898) 99

3 SEABNEERNEFERFIE
Table3 Antimicrobial activity of entophytic fungi in D. officinale

33 BRARNEERAERMINEES
X3 B A B N AR R T R R IR, R

bR U P EL A /mm _ R, X 28 BRER R AT bk A B TR R T VR TR

KIGFE WS R SR AR 2 RE AT ST, 25 L 4
GXRz4 11.0 7.0 7.0 . R s e
GXRz6 7.0 13.4 7.0 1t 10 mg/mL SRR E A 7 AR 2 b
GXRz12 20.5 17.6 212 XF 1 FhR RN AR, KA R R
gi:zg 13'3 1;3 1;2 TEFRT L 4 ot (0] 25 B B AT VR P AR ) )
GXS;O 70 18 19.0 3. 5. 3 Bke B IR £ EEAE ORI R
GXLz5 7.0 19.6 7.0 PRSI 2,

GXLz5 XAl i 2 HUAT w411
WYHEA 7.0 mm, 2 [
Diameter of bacterium tablets: 7.0 mm, Fig.2 is same
E1 SKEARSBIAEERNEEEER
Fig. 1 Antimicrobial activity of entophytic fungi from D. officinale
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Table 4 Antimicrobial activity of ethyl acetate extracts from
fermentation broth of entophytic fungi from D. officinale

. R 8 5 4% /mm
B P = ETSr—— ——
KIGAFH WS R S BRI 2Bk
GXRz4 114 8.0 8.0
GXRz6 8.0 14.0 8.0
GXRz12 22.6 184 21.8
GXSz7 15.8 18.0 8.0
GXSz9 8.0 8.0 18.8
GXSz10 8.0 13.2 20.5
GXLz5 8.0 20.0 8.0

FHAMNARN 6.0mm, SMEH 8.0 mm, 4 10.0 mm
Internal diameter of Oxford cup: 6.0 mm, external diameter of
Oxford cup: 8.0 mm, height: 10.0 mm

GXRz12 KB K AT 14007 Pl

GXRz12 BN 4 B ] 24 1K PR 41 BT el

3.4 RBFYERER ZEEER S RSN IR E

K MTT VAR 28 Bk Bz A vk A2 FL B AR 15T
PR CBEAEIGH 73 0 N 40 i HepG2 1141
MaREtE, 250K 5. 7 BRI YIRS IR LR A%
B /E 10 mg/mL KB N HepG2 [FH5E H
AR AHIER, AHI2AE 30%LL BT 4
PR, S0%LL LA 3 Bk BRI 4 R i
AR TS, ATLE JE S PP, A
PRI R v 1 45 R ] 3 i
4 i

AR, B NI T A b2 2 4k )
RO, KRR =PI B T R AE 2 AR H 2545

GXLz5 B IGO0 2 FRUF BT 0 T

B2 SEARBSREERRERMINEES

Fig.2 Antimicrobial activity of fermentation broth of endophytic fungus from D. officinale

x5 NEEERGYBEER ZEEZEBEX HepG2 AR
EEIEIER (x+s,n=3)

Table 5 Antitumor activity of ethyl acetate extracts from
fermentation broth of entophytic fungi isolated from D.
officinale (x +s,n=3)

RS S 418 S TEAN R/ %
GXRz4 0.686+0.011 7.25
GXRz6 0.391+£0.009 47.12
GXRzI2 0.292+0.008 60.58
GXSz7 0.640+0.008 13.56
GXSz9 0.344+£0.007 53.51
GX8z10 0.325+0.008 56.08
GXLz5 0.725+0.010 1.98

GXLz5 10 mgmL™

FUEA. DLBRBCA N SR DR iy frdh s Aotk
AR, (E BRI A ORI RR A
fRAEKIRBTR R, B 5 BRI, R
PR AR B B ATt N AR LR A TR AR ST,
DUYI 3 207 A 55 4 AR AH [H) slAR UL ~2 )
WA FURDR G L Al X )i

RN AE OB A A 2 REE, AR
P h I EA I YRSy R R (T R AR
PRGN TLL G (AT BRI . KIAAT IR, SRIAT
BT Ml 28 5 A RN 40 Hep G2 A 24 52 1K0)
G, SEMKAl T 23 25 H TR 18 R P9 2B LA R R I

GXRz6 10 mg'mL ™" GXRz12 10 mg'mL™"

3 MEEERHYEEER ZEE% HepG2 4 AEIETERYHDHI1ER

Fig.3 Antitumor activity of ethyl acetate extracts from fermentation broth of entophytic fungi isolated from D. officinale
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