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Antagonism on microorganisms and cancer cells by the
fermentation broth of endophytic fungi from
Tribulus terrestris L.

WU Wen-Bin LIU Ya-Li YUE Gao-Chao ZHANG Wen~

(School of Life Science, East China Normal University, Shanghai 200241, China)

Abstract: [Objective] The aim of the present study is to investigate the anti-microorganisms and
anticancer activities of endophytic fungi isolated from Tribulus terrestris L.. [Methods] Endo-

phytic fungi were cultured in PDB or Czapek medium to obtain different liquid fermentation. The
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activities of fermentative products were tested by using Oxford plate assay system, Magnaporthe

oryzae P-2b model and cancer cell model. [Results] The strains with their inhibition zone diameter
of the PDB and Czapek broth greater than 10 mm were accounted for 19.05% and 23.81% respec-
tively of the total strains. The strains of which the PDB broth and the Czapek broth with the MIC
(Minimum inhibitory concentration) of Magnaporthe oryzae lower than 10%, were accounted for
19.05% and 47.61% respectively of the total strains. The PDB fermentation broth with the inhibi-
tory action on cancer cells over 50% was accounted for 52.38% of the total PDB broth, and the

Czapek fermentation broth with the inhibitory action on cancer cells over 50% was accounted for
28.57% of the total Czapek broth. [Conclusion] A certain amount of fermentative broth of endo-

phytic fungi isolated from Tribulus terrestris L. had effective anti-microorganisms and anticancer

activities.
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TR R A SR BRI AL
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AorAn, HAARERE . WIE. 206, FIIR. 8K,
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Table 1 Endophytic fungi from Tribulus terrestris L.

B G5 e FTE)R UEARAFp ARALEE
Strain No. Accession No. Genus The nearest type strain Identity (%)
JL-3 IX867215 BRI R Myrothecium roridum strain FO4 99
JL-5 IX867216 lER N Colletotrichum gloeosporioides strain CMON36 99
JL-6 IX867217 kRN Colletotrichum capsici strain C-II-1 99
JL-7Tw JX867218 Btk Alternaria tenuissima strain L4 99
JL-11 JX867219 R ) Alternaria tenuissima strain DHMJ12 99
JL-13 IX867220 E Yy Phoma sp. TMS-2011 voucher MS5p50-9 99
JL-14 IX867221 E Y Phoma sp. CPO 10.003 100
JL-16 TX867222 R Phoma sp. TMS-2011 voucher MS5p50-9 99
JL-17 JX867223 E-t9 Phoma sp. TMS-2011 voucher MS5p50-9 100
JL-19 JX867224 HErs s Alternaria tenuissima strain DHMJ16 99
JL-21 JX867225 EY Vi Phoma sp. TMS-2011 voucher MS5p50-9 99
JL-22-2 JX867226 S]] Trameteshirsuta strain SYBC-L8 100
JL-22-3 IX867227 Gk IREA Botryotinia fuckeliana isolate Bot. 1283 99
JL-23 TX867228 PIZE SR Phomopsis sp. strain GJS 83-377 99
JL-26 JX867229 BT & Fusarium sp. NRRL 25124 99
JL-29 JX867230 I e Exserohilum rostratum isolate L3 100
JL-31 JX867231 A 2 S R Botryosphaeria dothidea strain HNg-2s-1 99
JL-34 IX867232 BT R Fusarium brachygibbosum strain NRRL 34033 99
JL-37 JX867233 WU 25 Cochliobolus sp. TR035 100
JL-T3 IX867234 Bl R Fusarium chlamydosporum isolate DB-L39 100
JL-T6 JX867235 ¢ YAl Fusarium sp. NRRL 25124 99
B 7 dJa, FTELETIL, A3 AR A E 10°-107 CFU /mL R EIF I 0.06 mL, 1A

PDB W A R: 7 R sl ORI R 772 76250 mL =
M2 150 mL 5538, 25 °C. 100 r/min &
W 7 d 5, UERRAE L, A e ZE R
F 60 °C W K T4 20 1.

1.3 MAFEEMERNEERATFIE

FOEILF LB 85500 AR b, 7E P AR S
BUA 3 KB EE, DAREERN K R 57 5
XTRE, B 0.05 mL A BEEZERINALEHAR T, 4
37 °C K557 1824 h G RS 2R HEAR, S B el
HR, HABKYUR TG HEE . AR PR/

163 TR PR 4 ¥ £ ] % B 1R (Staphylococcus
aureus) A1k i #T 1 (Escherichia coli) k€ 4 Ui iz
KA AR B - A S B 2 G % . Bl

R FBAN BEAE RN
14 MEEEFEMERNEERBFIE
RS9 E (Magnaporthe oryzae), IgF 4 E 4\l

W RFERENAE Y PDB RIS IRIGFREEA I AR AR FERLC, SiS 200649A2 K6l
WAEH D B R E R TR - SRR b,

SR P A Rk U s B A, B B2 A
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4 Bl uERR L E 2, MRH BRI, K5
T 2%l BRI, ITFHJC KRy, i
AL TUREE A 4x10* A~/mL, LIEEFL 50 L
WA 96 FLIEFRMR T . PRI REFRIL &M T
FREN R R AR, 25 B 50 uL A 96 FLAR S —
AL, B2 —AT IR R A - i B 2
i —fL(RD 8 MUREE) . B+t il i) 96 fLARALE
27 °C Ki3% 16 h, {88 B flss WA 1A KR
227 TR G L, AN FEA ) R o 2 KA Sy 1 i
L, A3 B/ MIHIR EEMIC) . RSB AT
B 3 .

TEHETEbR: AR 220G . K.
2SRRI S E RS E L 08 5 DR,
SRR (A) W225E s, AL (B)
2258 U (C) W22 EEIH; (D) W22 iEm
#il; (B) IEHAERKMEZ, idRAEKEEWH
MIC,

1.5 HBEIEMEREER AL

K MKHTHI I PC3 20 Mk A B L e
4T1 A HEPROE A A ERL A BE L 240 i A P oY
FF 40 0 %, ATCC No. 43 %]y CRL-1435 il
CRL-2539) 4 il 4l AL ik A T e g s 56 . Bk F
XEECE KA R A i, AL S R R AN i B R
1x10° A~/mL, JIAZ] 96 FLARMLIE AR+, FEAL
100 uL, 3 fLEFL, £53% 12h )5, FEFRI, 25
IMAGH 4% K BRI RPMI1640 35555
100 pL, TS REZE N A SERFR ) RPMI1640 3557
Heo HigR 48 h JE, BRI =EA LR (50%,
W/V) 50 pL, #2528 %5); 4 °CIFE 60 min; ZBR
FLNEEW, Kbk s, AT BEFLIA 50 uL
SRB, ZEIRIFHE 10 min; 1%EEERYE 5 1, LA
254 B A M ge ek, XU 100 pL Tris
(10 mmol/L)¥s it 4 & 2 4m B iy Yokl IR 21, F
B 515 nm 40 OD & . 7735 *R=(0D {5
/OD X #8)*100% . £(4# FH x+s 278, F SPSS 18.0

WA AT 4 M (One-Way Anova), 46 £ &
FL5r M, P<0.05 225 3%, P<0.01 2= 5tk
e
2 ZRG545Hr
2] EENEEERARIHEEKRBID
v

A5 Hh 8 FH %) R AT T R 45 0, 3 2 K AT
— PR Ry 24 FCBAPE BRI BRI A 3R . B3
A TR R TR VRO K T R 45 8 €0, 4 K T 7Y
MBENE HEAT A R (R )R, 18 21 bR A
FLIEH, PDB 3557 5L R RO KT TR A4 B
] 2 B R R LA B R T (W R P B AR R T
10 mm)J A JL-7w. JL-16. JL-17 1 JL-22-2
It 4 ¥k, 5 EEAREY 19.05%; SZICEE IR AL R
YRR IR A T FF0 5 0 4 2 K T R R A s
HlfE R MR A JL-5. JL-6, JL-16, JL-19 A
JL-22-3 3t 5 Bk, HBEHRENY 23.81%. H,
JL-16 Rk P VR 5 EL AT — 22 A 0 A RT3 2k
PERPIRIE LT T IL-16 RO~ Hrse e
BN BERE N AR BT R RO KT DA R 4 8
R BR DA PRI L3R 2 [FIR 45 R R, 4
B (61 9] 25 BR TR X 5 AE N A TR R TR VR 46 A LR
JokT o O, DA SR R SR I SR 1 A T
W, X 4 v (0 AT ER AT 8 S S (R R B A
T
22 MBEREENEERNVTIFIE

PERE N A BRI A I E R GR 3) &
7N, 1E PDB 5333 A Wa H JL-3 . JL-7w. JL-16
A JL-17 B9 MIC (A& /INCR BETR MR FE KT
10%), 5B HIRE 19.05%; ZLFCHE IR 5L &
W JL-3., JL-7w . JL-13 JL-22-3, JL-23. JL-29,
JL-31. JL-34. JL-37 F JL-T3 Kk MIC {HAH
XU, bR B ERER 47.61%, FHEC KR
YOO TR DR LA R A A A
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Inhibition zone of different fermentation of endophytic fungi from Tribulus terrestris L. (mm, n=3)

S ORI KIGHF
LT S. aureus E. coli
Strain No. PDB & E£H FRIRK I PDB &K FIRK I
PDB fermentation Czapek fermentation PDB fermentation Czapek fermentation
JL-3 - 6.0 21.3£1.2 14.3£2.8
JL-5 6.0 14.0£1.7 - 32.0£1.2
JL-6 26.7+1.5 38.7+£2.3 - 23.0
JL-7Tw 12.3£2.1 6.0 19.0+£2.3 33.3+0.9
JL-11 10.0 6.0 - 31.3+£0.4
JL-13 - 6.0 - 31.3£0.7
JL-14 6.0 6.0 - 36.6+0.2
JL-16 15.7+4.0 12.0£2.6 11.0+£0.2 33.3£0.6
JL-17 18.0+1.0 6.0 14.5+1.1 29.1+1.2
JL-19 11.3+0.6 12.3£0.6 - 37.0
JL-21 - 6.0 - -
JL-22-2 13.3+0.6 6.0 35.0+0.7 13.3£2.1
JL-22-3 23.7+1.5 27.7£2.5 - 24.7+0.8
JL-23 - 32.3£2.5 - -
JL-26 6.0 21.7¢1.2 - 6.0
JL-29 6.0 13.3£1.5 - 6.0
JL-31 = 22.0+1.0 24.3+1.4 -
JL-34 - 12.7£2.1 - -
JL-37 - 6.0 - -
JL-T3 - 17.3%£1.5 - -
JL-T6 6.0 6.0 - 6.0

2.3 IAREEME N A EE RTEIE FE, R 52.38%, Hid JL-14, JL-16

PR N A FLTRD T IR A BV F (R 4) 3%
W %FF 4T1 40Ekk, 2 PDB KEERALFHH] R
T S0%MA 118K, b7 SRR 52.38%, H
JL-14. JL-16. JL-17 F1 JL-29 KEERK 03255
90%LA b ZE L BEERAFNEI R T 50%H
A 6Kk, AERREY 28.57%, X PC3 4HjE
Pk, 4 PDB AR AL IR 20 T 50%9 A 11
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JL-17 REERAIIHIRE 90%LA | AEE IR TR
AEHNHIRE T S0%AIHEA 6 KR, B EREY
28.57%. G5REM, BRABIRARSL, BERENAE A
{14 2 BEEVRONT T R ek 240 B A il 4 R e — 35
PDB. & B A1 il e 240 P 1 2 s TR R R
T, TN T 2 AR A AR 50% LA E 4]
HIWA 5 ¥k, Ny JL-3.JL-5.JL-7w . JL-13 i JL-14.
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Table 3 Antifungal activities of endophytic fungi from Tribulus terrestris L.

R

MIC (PDB H557 5k K IR )

MIC (£ FCI5 R 38 R I TROAR )

Strain No. MIC (Concentration of PDB Fermentation, %) MIC (Concentration of Czapek fermentation, %)
JL-3 1.0 1.0
JL-5 15.0 20.0
JL-6 35.0 10.0

JL-Tw 7.5 7.5
JL-11 75.0 3.5
JL-13 75.0 7.5
JL-14 45.0 15.0
JL-16 1.0 20.0
JL-17 1.5 15.0
JL-19 45.0 15.0
JL-21 35.0 25.0
JL-22-2 35.0 10.0
JL-22-3 25.0 5.0
JL-23 15.0 2.0
JL-26 75.0 15.0
JL-29 45.0 3.5
JL-31 75.0 7.5
JL-34 75.0 3.5
JL-37 75.0 7.5
JL-T3 45.0 7.5
JL-T6 75.0 25.0
3 Wb AR, I R TR P B B B SR X S 2

FIRAER A, TR . S O
PR MR R M 7, RHR /M8 AR IR 3 & R )
PV PER T PDB B SR B R R, D HL 5L
N PDB i FRIE R R E IR BN E R, M TRAEDIN
AR —E MR, NI TS ge45 2R o
Xt IR AN, PDB BRI A R I TE k4 T 5%
FRBG SR R MW, AT RE R R T R I P ik 7 1Y
PDB 15373 i 73% g 4 i a0 S mm 5/ NP, I
W, AERGIN PN A LR AN R TG PRI, D i R AR

e Sl Ale

eI R R AR AN 350 i ECAZ At R, A B
FAML, LRSS B A A AL, BRI AR
IR REETT R ST T R PR, ISR A o
(1) 53 A 100 F B B 22T 25 2 K S sl AR A
FEbRATH PR 25, ARSI H A 25 AL UE
ST X, JL-3 . JL-Tw., JL-16 1 JL-17 % T
YBOGT e S TR R e 00 2 LA R o 1
A, HHr, JL-3 J&F Myrothecium roridum, Si% s
R Bty 85 05 IS R B PN T 2 AR R I L A UK
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Table 4 Viability of cells treated with fermentation of endophytic fungi from Tribulus terrestris L. (X£s)

. 4T1 (%) PC3 (%)
Strain No. SRR PDB K SRR PDB &R
Czapek fermentation PDB fermentation Czapek fermentation PDB fermentation

]Zflilim;iitrol 100+£2.43 100+1.04 100+0.32 100+0.84
JL-3 27.65+1.01** 31.86+2.40%* 44.0943.45%* 28.73+1.67**
JL-5 31.24+1.03%* 27.44+1.53%* 48.48+1.74%* 24.86+1.17%*
JL-6 30.01+1.08** 59.1541.94%* 46.86+1.08** 82.8744.55%*
JL-Tw 23.82+1.19** 12.16+0.87** 41.95+1.51%* 24.72+3.05%*
JL-11 80.49+4.64** 39.05+0.87%* 77.96+0.78%* 39.1242.76**
JL-13 24.5542.03%* 18.78+0.89** 39.95:£3.94%* 23.7443.36**
JL-14 26.50+1.50%** 5.04+0.53%* 40.53+1.51** 9.23£1.08%*
JL-16 82.00+3.76%* 5.55+0.61** 78.22+0.34 * 9.11+0.83**
JL-17 91.49+3.85 * 5.78+0.42** 81.60+3.04** 9.4941.21%*
JL-19 88.18+4.48* 144.13+9.82%* 74.94+3.73%* 130.794£3.41**
JL-21 72.49+1.64** 47.61+0.24%* 76.07+0.65** 42.2445.36**
JL-22-2 90.56+4.50 * 97.57+4.14 78.41£1.81%* 94.73+2.18
JL-22-3 94.55£8.72%* 93.41+1.89 82.88+£1.93%* 97.80+2.66
JL-23 75.68+5.81%* 82.65+6.41** 76.07+2.83%%* 89.92+7.85%
JL-26 86.90+1.96** 46.03+4.63** 86.85+3.06** 40.57+5.35%*
JL-29 81.78+5.95%* 9.79+0.94** 79.97+£9.25%* 15.7841.62%*
JL-31 71.51£1.86%* 79.65+4.12 * 79.9745.21** 109.8042.45%*
JL-34 97.88+13.17 92.71+6.22 84.35:£3.23% 81.50-£1.44%*
JL-37 93.89+4.91 87.6442.50** 86.043.16%* 111.14+2.20%*
JL-T3 52.64+0.54%* 45.83+1.80%* 77.42+3.26%* 50.33+£6.42%*
JL-T6 51.05+1.63** 74.22+0.61%* 78.71%1.16** 86.66+23.28

575 FXT AL L, *: P<0.05, **: P<0.01.
Note: Compared with blank, *: P<0.05, **: P<0.01.

AR R E ) JL-7w & T Alternaria
tenuissima, HEA% AR RE AL Z R, HA L
BEFS U5 K (Altenuene, ALT) . A8 HEE= 1 . 1T .
Il (Altertoxin I . I, T, ATX-1 . ATX-1I .

ATX-TF1 AAL 5% (AAL toxins) WACERM 2=/
A 10 AT sh ok B NS, TL-16
M IL-17 J&F Phoma sp., F4EZEREST & BUALf 4
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