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Isolation and identification of antimicrobial activity of
endophytic fungi from Forsythia suspensa
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Abstract: [Objective] The aim of this study was to screen antimicrobial fungal strains and to
investigate the main active constituent of endophytic fungi isolated from the medicinal plant
Forsythia suspensa. [Methods] Fungal endophytes were isolated with routine tissue separation
methods, and the antimicrobial activities of their fermentation products were detected by filter
paper method against 3 bacterial strains. Metabolites of active fungal strains were analyzed by
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TLC, HPLC and HPLC-MS methods. The final active fungal strains were identified based on

morphological characteristics and ITS sequence analysis. [Results] Among the 24 isolated

strains whose inhibition zone diameters more than 10 mm, group of fermentation broth had 11

(45.8%), group of mycelia had 19 (79.2%). Active fungal strains were mainly isolated from

fruit, and G5, G7, G10 showed stronger antibacterial activities. Phillyrin was detected from the

intracellular products of isolate G10, which was identified as Colletotrichum gloeosporioides.

[Conclusion] The endophytic fungi in F. suspensa were important source for the natural an-

timicrobial substances.

Keywords: Forsythia suspensa, Endophytic fungi, Antimicrobial activity, Phillyrin, Colleto-

trichum gloeosporioides
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KX, HhHCRER R 8 #k, BHCRERA
BOTAIRAZE 24, i 44N, R 64N 3 FhdE R
B 4 w0 8 A BRI (Staphylococcus  aureus)
26003, 5 ZE AT (Bacillus subtilis) A99, K
kT R (Escherichia coli) A70, 2k H (S G
YW 5E T o

1.1.2  $E5FE: PDA R R A(g/L): B8 E200, %5
ZFE 20, BIR 15-20, AR pH, ELIE MRS
FRIE; BRI SHAEER. BERS
100 mg/L f¥] PDA £ 553,

1.2 A%
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Rk, RESRATA 118, & REREY 45.8%;  H1 G10 (3 Bl B2 2 20 mm,
PR A 19 BR, HEREHEEUN 79.2%, Hd 2.3 REEEXRERIEER S 898
PP B RERRECh 11 Bk, BRI B TLC Kl & SRR G10 BN P47 5 145
BRRZ PR, P Ek G5.G7  FrhRUESARF ReAEAN(ZY 0.62)H1 3R R Y 45 (A 3

x1 ERALTEERE~YINEEENEREER, mm)

Table 1 Antimicrobial activities of fermentation products from endophytic fungi in
E suspensa (inhibition zone diameters, mm)

KRR [EEZZES
Rtk Fermentation broth Mycelia
Fungicode  RROMARE  WEAMIE KWITE  SROWEHKE  WEEOTE KB

S. aureus B. subtilis E. coli S. aureus B. subtilis E. coli

J1 = = = = = =

2 18.1 153 16.0 13.1 10.3 9.6

13 - 9.5 - 11.4 = 10.2

J4 10.4 8.5 13.3 15.5 10.6 11.1

J5 - - - 15.3 9.9 10.4

J6 - - - - - -

17 - - - 9.5 8.6 -

J8 10.2 9.6 10.4 12.2 10.8 14.0

J9 15.5 12.7 10.9 15.2 11.6 9.7

Y1 = = = = = =

Y2 = = = 11.3 8.5 -

Y3 - - - - - -
Y4 9.5 - - 12.8 13.2 15.4
Y5 - - = 10.3 14.4 12.1
Gl - - 9.8 - - 10.5

G2 - - = 10.2 = =
G3 - - - 15.4 9.8 9.5
G4 = - 11.8 12.3 10.6 15.2
G5 9.5 9.7 10.3 16.5 19.4 20.7
G6 9.6 10.2 8.5 18.8 15.6 14.5
G7 10.0 10.5 10.3 21.2 16.5 14.3
G8 8.7 7.5 10.8 13.6 11.3 15.0
G9 18.2 15.8 19.5 12.3 12.5 9.8
G10 9.3 10.8 7.6 16.5 15.3 20.4
Strfffjcin 26.8 25.5 25.7 25.5 25.6 24.8
Pi?ﬁiin 24.4 25.9 24.5 27.1 26.3 24.6

TE: KPR 3 BRI, — BeA WA EE.

Note: Data in the table are average value of three times repeated; —: No evident inhibition zones.
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N H1(16.796 min) 1% B HAREN (16.758 min)
ST RIRE B I 34 R AR B
534.56, IR FHRT IS5 S B, 3 R AR o
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HAE 3.2 um-8.1 um, LEAEE®HMG; SERTH
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(3.05-4.90) um (& 2), ARHE G10 A TRV FRAEFILi,
MR IE, WA HEEE M RHEFER LKW

Colletotrichum sp. .
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£ 2
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= I
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5 I : 569.180 3
L 487.306 5
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o bbb alidid s d, £451:330 0R330298 1894438
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B 1 EME/ HPLC-MS & &L
Fig. 1 HPLC-MS spectra of phillyrin

TE: A T RES; B: AP G10.
Note: A: Authentic phillyrin; B: The sample from isolate G10.
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B2 Bk G10 BFSFHHE
Fig.2 Morphological characteristics of fungal isolate G10

A FEYEIE. B: BWVETI; C: PR KAy A TAT; D: 4y A fF.
Note: A: The front of colony. B: The back of colony; C: Hyphae and conidiophores; D: Conidia.
2.5 Bk GI0 D FEE 51K 99%, BEMLILHL 100%, E A5 % e 45 RIR S

Wk G10 /Y PCR 34 allf /pr e BAAT, PRIRRE bk G10 %25 Dy A I 1 s e £
H 553 bp, F1ZF 5438 £ GenBank £ BLAST K JH W Colletotrichum gloeosporioides. (Penz.)
JEHILERT, BB ST I E RS LH  Penz. et Sacc,
*Xj‘(@ 3)0 %*ﬂi G10 ?’:E GenBank EF‘ E@q&%%ﬂ‘j 3 ‘T%

AY

JX073027, 5B A KM KILE  Colletotrichum v

gloeosporioides (FJ459921 )[18] B ITS FRalARIE o S AT 24 1) 4 RIS 3 5 BSURR G P
100 Colletotrichum gloeosporioides (JX073027)*
24 Colletotrichum gloeosporioides (FJ459921)
100 Colletotrichum gloeosporioides (HO317070)

,7C0Het0trichum gloeosporioides (GU066626)
a1l Colletotrichum gloeosporioides (GU066673)
Colletotrichum coffeanum (EU520060)
Colletotrichum cingulata (EF622204)

3 E¥E G10 B ITS RE L B R
Fig. 3 Phylogenetic tree of isolate G10 based on ITS region sequences
TE: *: R G10. 455 NN FRFIGR S

Note: *: Isolate G10. GenBank accession numbers are shown in the parentheses.

http://journals.im.ac.cn/wswxtbcn



ST A FL G R R N AR R 0 B

1655

B — A~ BRI AL, PR R SR BT R P B
e R LK, AFRNERZE | AR St
et 24 BRNAR BT, XK I B T
e 25 SR R, RN AE BLR T 3 A TR
BRI A R R B IR, 16T Rk 21 4R
HTE TR 22 R4 v, W ILHN RS PR T vl fig £ 2
FEAET I =, 3% SR N AR JL R Y
WFFT A SR, J BRI P PR AR 22 o R AR S P
AU, HP GS. G7 Fi G10 FOFER S PR
TR SE IR A5 R R B N A L 2 RARPL R 1L
BV E BB TR

% TLC. HPLC il HPLC-MS Xl e i M i
PRAC 7= P A DU 43 B, DA S R S N A LTS
G10 BIRELPI =9y vh & 3036 M o T o %5
G LIRS N2, % b BT T 1 Y 9 AR
PR AE SR SR R 22, ik 38 B 3% 5 b i AR 0
PR TR PR B FE AR AL AT RE 5 18 A B Y 4 B IR A
—EMOCEE, TERT AR WA BRI A,
TR/ INJels A5 POV KA 4 325 B B A6 RIS S o 43 85
() P9 A TR BT ARG p IR e, A ST
KAE 4 ¥ B A 40 18 305 Pk B4y 3 B AR T AR R,
Hx P B RIEA R T — L. W
P G10 & %556 NI MBI A C. gloeosporioides,
S A E Yz E LR B e
A, BN E Dey FEPVNZ FHAEY
Ocimum sanctum 153 80t 4% H — AR AE 7 A= 9 5
BB DMO6, T EE P2 AR A rh 43 8
1533 — PR = WS B R IH T EG4, T AIIE
GRS I BRAT 2 BRI PEAR B A B A e
JH B, T oI SCEN [ B AL P9 o B 0 i A
JEL TR B 1 LA 3277 A R R
1) hE

AT FELE R A N 2B EL TR rh SRSk
FE Y BT RE T oRngAe, RIatd o N A4 |
w2 TS AL S P i — 2D 58 B AR B

=

=

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

% 3 #k

Sy RAE. RPN A Z AT ST R (D). LB
fa B2, 2009, 37(28): 13468—13469

Stierle A, Strobel G, Stierle D. Taxol and taxane
production by Taxomyces andreanae, an endophytic
fungus of Pacific yew[J]. Science, 1993, 260(5105):
214-216.

XNZEH, mah, KA, . YN AR R RS
PRSI = BB 5% HE R (D). EIBESE, 2005, 3(4):
30-36.

FERISC, FBEHE, A fEk R AR
RA MM NAEREE S TS &) A0 TR
R, 2006, 22(5): 829—-834.

Li YC, Tao WY. Interactions of taxol-producing
endophytic fungus with its host (7axus spp.) during
taxol accumulation[J]. Cell Biology International,
2009, 33(1): 106—112.

WRE, XIJFHE, SR, &~ EemhE
LGN BB B EEE T, MUEY FE R,
2010, 37(2): 199-203.

Yin H, Sun YH. Vincamine-producing endophytic
fungus isolated from Vinca minor[J]. Phytomedicine:
International  Journal of Phytotherapy and
Phytopharmacology, 2011, 18(8/9): 802—805.

Cui Y, Yi D, Bai X, et al. Ginkgolide B produced
endophytic fungus (Fusarium oxysporum) isolated
from Ginkgo biloba[J]. Fitoterapia, 2012, 83(5):
913-920.

A, BRSO DTSSR RELI]. T
B EE 2B o3k, 2005, 20(2): 78—-80.

Qu H, Zhang Y, Wang Y, et al. Antioxidant and
antibacterial two

activity  of compounds

(forsythiaside and forsythin) isolated from
Forsythia suspensa[J]. The Journal of Pharmacy
and Pharmacology, 2008, 60(2): 261-266.

ROk, ROR, M, SRR ML &
PR IR SERBTSE[T]. RIS TR,
2005, 17(2): 157-159

WL H, 2R AN [ 4 OG5 B €0 3 2 R

http://journals.im.ac.cn/wswxtbcn



1656 WA AR Microbiol. China 2013, Vol.40, No.9

PR A0 30 T BIE 9 (0], Ll VS o B 2 B 2 R GenBank([Z], 2008.

[13] Schulz B, Wanke U, Draeger S, et al. Endophytes B HM RIS R 2R (1], LRI B, 2007,
from herbaceous plants and shrubs: effectiveness of 35(15): 4561—4563.
surface sterilization methods[J]. Mycological [20] S/NKE. {2 i, EJH?E%, s b A E N
Research, 1993, 97(12)' 1447-1450.

2007, 27(2): 377-383.
[21] Dey P, Banerjee J, Maiti MK. Comparative lipid
profiling of two endophytic fungal

[ 2G5 R4 8 R A, 2010: 159,
[15] @Rk, sKIRZE, F/NE . BRI 3 5D E

HIRE AR EMT S ED]. PEZAL, 2010, isolates—Colletotrichum sp. and Alternaria sp.

19(11): 15-16. having potential utilities as biodiesel feedstock[J].
[16] Kirk PM, Cannon PF, Minter DW, et al. Dictionary Bioresource Technology, 2011, 102: 5815-5823.

of the fungi[M]. 10th ed. UK: CABI Publishing, [22] EAMFEE, BRAUMK, 4. —BRBRA N4 EFEN S

2008: 159-160. B N CH P B 2R ) BRI B (0], Tk A9,

[17] Gardes M, Bruns TD. ITS primers with enhanced

2004, 34(2): 15—-18.
specificity for basidiomycetes-application to the

e . (231 EAMIE, H/AVE, BUHA A A B
identification of mycorrhizac and rusts[J].

Molecular Ecology, 1993, 2: 113—-118. VA PR GE (). DU TRl S K RE, 2007, 43(4):
[18] Zhang Z, Tang M, Yu Z, et al. Direct submission, 34-36.

R oY oY SR Y SR Y R RY SR R RY SR R RY R R RY R R RY R R RY RY R RY R R RY R SR RY R SR R R SR R R SR R R R R RY R R RY R R RY RY R RY Y R R

=R X

AW TR b2 B R AE TR B R R

Pase = (R H AR ) 8 A 14 HAbatmhiE)ieis, 55 ERER IOk 2 BUROIERS IR0 REN I A0S B, PR
A e R AR AR 19175 T 2 B8 T ANAEGPS Z0E) T % U T B OS2 2800 A0, (O Fk kst ok . X & R AE A AR« )
A= LGRS, A BT RMERATR A A0 7 2 B o] AR AR SR

DAERREE KW RTF, HEREN 74 H AL, MiEEE, & 34 B5E 1 ABROIERIET:, A 500 20 A
e KO 1

TELLIRSEEe o, Z WP | VL8 B K2k () B A A B S AERT 10 h, Be BUO AR B9 IrA i bk, 32
& FHEE R A K T, A5 BRI T AR B TG 22U 5 5 2 Re AN, W HRFRIS, PR 3R 10 2 6800 i B AT A
QEH@(MCP)ﬁﬁzAﬁJTEﬁ CHESFG P o A da X — i BERR A MCP 2F— 25 0 Ak GO E P FH O LA . P9 B 40 B KO
MINLAGIRE . 324 A1k, A A B R M E] X — S

JUEG, %ﬁﬂ’) CEASU T by E £, ﬁﬁﬁﬂ;%ﬁﬁué}’ﬁlﬂ 40-50 WIMARIATIRAR . Aad, BREZA bR, A0
A FE SR BT 5 DA R o U 1 5 P 2R 6 DA T 800 S5 BB LE 5 b ISR a0, 3 75 LA T BT i — 2P AR5

BlEZA1FR, ol KA B BONMEA iPS A H T2 B RAE b 38 0T FaX — AR IR 7 O s 1 4 2 30E 4 7
MR, SO IR LD NER & B MAEAR, tRE R A — B IR 2R & T8 MCP, HBEBHE— A9 S48
AN — S G0,

—HH A CPEAYHEARFERN) 2013/8/27

http://www.biotech.org.cn/information/110746

http://journals.im.ac.cn/wswxtbcn



