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Correlations of chemical constituents in endophyte isolated from Spiranthes sinensis
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Abstract: Objective To discuss correlations between the chemical constituents of different endophytic fungi and their host and
provide basis of researching the mechanism of some endophytic fungi which have the abilities to produce the same or similar chemical
constituents as their host plant product. Methods Chemical compounds derived from the endophytic fungi and their host Spiramthes
sinensis were tested by HPLC, and the correlation data were analysed by SPSS16.0. Results The clustering is not obvious between
petroleum ether extracts of fungi; the result of study on the ethyl acetate extracts and water-saturated n-butanol extracts showed that
fungi isolated from the same organ tended to cluster together and the same species fungi tended to cluster together. Conclusion
Correlation among the petroleum ether extracts of the fungi is not obvious. The correlation between the ethyl acetate extracts are the
most obvious in organ from which the fungi isolated and within the species.
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Table 1 Identification of endophyte isolated from S. sinensis

45 L] 4 5 )&

R1 W8 Ramularia Sacc. S9 /NEFJE Cercosporella Sacc.

R2 W JIfiJE Fusarium Link ex Fr. S10 M52 )8 Aspergillus (Mich.) Link
R3 W1 )8 Fusarium Link ex Fr. S11 T8 )8 Penicillium Link ex Fr.

R4 W)t )8 Fusarium Link ex Fr. S12 ¥iftJE Cladosporium Link

RS Y8 Fusarium Link ex Fr. S13 BEM S Alternaria Nees ex Wallr.
R6 Bk J)¥)E Fusarium Link ex Fr. S14 K40

R7 Bk JJ¥)E Fusarium Link ex Fr. L1 A4

RS & JE Aspergillus (Mich.) Link L2 AR50

R9 H 8B Penicillium Link ex Fr. L3 A5

R10 5 & Aspergillus (Mich.) Link L4 ARHn

R11 SRR E Epulorhiza L5 BEMHUE  Alternaria Nees ex Wallr.
RI2 & JE Aspergillus (Mich.) Link L6 HEMS TS Alternaria Nees ex Wallr.
R13 FEMREE Epulorhiza L7 i JE Alternaria Nees ex Wallr.
R14 /NEFJE Cercosporella Sacc. L8 RSB Alternaria Nees ex Wallr.
R15 SRR Epulorhiza L9 bR JE Alternaria Nees ex Wallr.
R16 SRR B Epulorhiza L10 BEMHUE  Alternaria Nees ex Wallr.
R17 SRR B Epulorhiza L11 BEMHUE  Alternaria Nees ex Wallr.
S1 B JJHJE Fusarium Fusarium Link ex Fr. L12 MR Alternaria Nees ex Wallr.
S2 A5 L13 Bt JE Alternaria Nees ex Wallr.
S3 /NEJE Cercosporella Sacc. L14 RSB Alternaria Nees ex Wallr.
S4 Btk JE Alternaria Nees ex Wallr. L15 bR JE Alternaria Nees ex Wallr.
S5 KiE g Helminthosporium Link ex Fr. L16 BER S Alternaria Nees ex Wallr.
S6 KiFE g Helminthosporium Link ex Fr. L17 BER S Alternaria Nees ex Wallr.
S7 AR50 L18 MR Alternaria Nees ex Wallr.
S8 & JE Aspergillus (Mich.) Link

R-MAMR ROy B4 2], S-ZEH > AR5, L- AR 2 15 51

R-obtained from roots, S-obtained from stems, L-obtained from leaves
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Fig.1 HPLC chromatograms of petroleum ether
(A), ethylacetate (B), and n-butanol (C)

extractting fractions from S. sinensis
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Fig.2 Dendrogram of petroleum ether extracts
from S. sinensis and its endophyte
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Fig. 3 Dendrogram of ethyl acetate extracts

from S. sinensis and its endophyte

33 BEREANEEBE/KIBMETERSLFR
NEEINER

N 4 0T DUF Y, 225 H N AR FL R K A IE
TR 0k 4 4. R L3, L18 A —4;
W S12 SZH o BT Al s A TR A — 4.
B R2. R5. R3 2o, AT R—43, H
HAR o A3 B B B JE R . B L5, L17 4k
RO AE, AR TRAr S, HAR AR A A5 3
B4 M 70 8 B - B L14. L15. L16 1b 27 A,
AT R4 3, HI by 8549 20 RER f e 5
Wo B S8, S9 AT [H—53, ¥AhZER e
MINZAEE . B R4 R7. SIALZEMo AT, AT
[F—45r3, H¥ABRIIME R, Fehlk R4 5 RT
FARR o B3], 2 rARRE R TS ST W
AALRE, RO — 242U 5. B R8. R9.
S12 MM dE JE Bt ps, A o 5 FoAb R S S B
A2 A AR, HIS AR 43 B 1 20 1R ) 2R TTH
W R16v R17 A2, AbTlRl—4r3d, =&
B o> B B R A R R EL P . 1R L3. LIS

EE R AT, HL33 AR P 2 B A B N A TR
LRI RNE T RS BV L 9 AR FL T B ICY)
WM BARNE, MALIrSC. LR EK, HEAENE
FUR A VAN IE T I S B 55 0 7 B 6 B FL Rk
JEATAE—EANRE, (EIEAE, FERUEIZ
1 L [R]— BA B R ol 1 P9 A B R IAE R
3o AU, 22 R R K RTIE T RS
TEFB S B AR 2 TR) I 55 A SRR S b AT — 5
IS

S12

B4 SZEREAEEBEKBIIETERZIY HPLC
RESITE
Fig. 4 Dendrogram of water-saturated n-butanol

extracts from S. sinensis and its endophyte

4 it

41 ZBESATERZENFERSHEXSE
A IR AT R, SRR A

TSI Z TR AR DG E dae /s, SRR PEIFAS

WYAE s KU IR T SR EOC) U AE 38 73 R R 2 TR R B

H R A LORIE L B s k. 85 A AR

WA IR LR U A SOV s A 2, )



*2310 - ¢EH

Chinese Traditional and Herbal Drugs 2% 423 £ 11 #§ 2011 %2 11 H

I RBL R R R . BARRIUN, e85
LN AETRBAIR CBE S o ik e rb B, K
o> MR 2 AT 2N AR BRI R IR 26,
e 23 A 2 PR A A SR )R R AT B (R e

g U At R,
RTCARRAR A, VRO RIS, AR KRR
T A U AR AR IO b i R, g2
LN A RAERR S 25 70 A 1T SR AR N B -
i 7 SRR, B S R S B T
BIfEAE B K F ey, g
L NATRIEAR” e O IR AT
al MR AR, RN XL AL IR AR [R]
FERES I S A AR B b R, BEOAR R
AL DRI P 35 SO R 15 S 1 P[]
WAL B, LR AL A R s, TR
T AL A FCE AR P I AL SV S,

I, ZHr AL, Z5rb o AR B2 5 A R
TR LA A PR U R B R B Y [R] R 1 L BRI
TR R ST TR TR R 45 R I BAS 73 3 0T
JEU PR, T RE S AN A TR A R K R
(M “fi B-Rw 7 WEARR, SENEREMNETT
PR EK, BEERGZE, AR AL, IR R
(RIAR ELAR P TR LS S/« B — D RUE LA
A, A3 25 00 B A B A ZE FURMK AR DR KR 50K (1)
W = JFR B R A R a %, k=
o> B B A AR TR 2 AL 2 B H R PR B D
4.2 BFEMSINERHTN

AR 518 R IEN, TR A
HAZm, AL A AT A A AR S 1R
AR AEAE 2 R0 DR R SR
SUE SRR, BRI AL U AR R IE TR ER,
DRI AS S 008 FH AR DAy BT R B 1) 1 R A LAY g
AR R IR A e o A . S R,
ARG R A1 57 TR rh AN D> B 8 R U DU
A AE R AR B A AET, SRS I AR W
N B, PrmEHe b B HoE A KR T AT
—E R, R LR R A R
KRN, PRIAE— R RE BN K T B 2% 221 A
B, I 0 A 2 N AR AT A B 2 M R T
FEPERRFRAR: LK, iR rhd I sz 4R )
A R SR A TARXERE IR, il — 2208
AR o, e LU T 12 15 e 2 ol T LB A B
FLIR A AT R BT . S R R

FEARG WG ERI TR B, WAERRSEE
MR IR R, 3 Z WAAAEAR BAE ] R A
i, ARHARE M AR — e IR, TR
UEIX AT VR BEA T 75 EE 8 B IR 40 M 2 4, DTt
gl [ B IR AL S INTE T e RS P AR
PRTEAE AR STt ol . AUE gt — PPl
AT NS N A BRI IR RN INE, FH5E
LB 51 ML AL BARE 4 S TR )
KZ, HHILWEE SRR T IR kTt
T PRI 32 40 oo A A= BB AR - P R
4.3 1N FERHYIEE

Fe OB Lk B Rk PRt R R R
A& H AT 25 R A AR BB O A AR = DRI i) 3
FBZ—, TIZNHTSMIEHP0 A 4 B A
P HTEFT Y, S aR, LR PR th i b i
(1), EZRIA HPLC A& LA & A EAE b o0
AR, kR A A R AR S0 2 R
FHIF A2 2 ), A ERACA HA AR A BEAZ I AS [F) AT
W), RN TFEERG AT N A A ) 3 s Atk I
AT AT A Retfioe . % I8 2] H AR B A 1 &
JRtE DL, AE&MM S = LR LC-MS LU
LC-MS/MS J7iZEd AT R0, A3 Bh T e s s b i
BRAR S B2 B W58 AT I A&, AT IA 348
T SEBG ORI H 1 o AHE TAEKAE Ja 827 T .

SEHR

(11 EZFAERS LR, PEZHRBGE R EY YR M)
Jent: PERE BT, 1987.

2] HERBEAEHRRPERERZES. PHERE [M].
g EARERRABOR R, 1999.

[3] Stierle A, Strobel G A, Stierle D. Taxol and taxane
production by Taxomyces andreanae [J]. Science, 1993,
260: 214-216.

(4] FEEMS, E4R)H, #EE, 5 SN EE AR
TEMIAFSE (0], EAREIR ™, 2008(2): 22-23.

[5] BRToe, #efh, 25 L NARS 2 DRSS
AHRVEOTFURE R [J]. FEAMEE 250 WA 25900, 2008,
23(2): 47-51.

[6] Priti V, Ramesha B T, Singh S, ef al. How promising are
endophytic fungi as alternative sources of plant secondary
metabolites [J] Curr Sci, 2009, 97(4): 477-478.

[71 Hawksworth D L. The Biodiversity of Microorganisms
and Invertebrates: Its Role in Sustainable Agriculture
[M]. London: Commonwealth Agricultural Bureaux

International, 1991.



L)

Chinese Traditional and Herbal Drugs

ok ENHE22011EN A «2311 ¢

[13]

[14]

BFATR, TRHGR, Fighh, & 2GHIRED AN B R &
fii JEAR RS PR O B BLEI TR (0], A2, 2000,
31(4): 306-307.

EARH, AW, BEEAE, & AR B KRE 26
HPLC FRGUEIERTST [J]. H 52, 2005, 36(9): 1385-1388.
Otero J T, Ackerman J D, Bayman P. Diversity and
host specificity of endophytic Rhizoctonia-link fungi
from tropical orchids [J]. Am J Bot, 2002, 89(11):
1852-1858.

Smith S E, Read D J. Mycorrhizal symbiosis [M].
London: Academic Press, 1997.

Kumar D, Hyde K D. Biodiversity and tissue-recurrence
of endophytic fungi in Tripterygium wilfordii [J]. Fungal
Diver, 2004, 17: 69-90.

Krohn K, Ullah Z, Hussain H, et al. Massarilactones
E—G, new metabolites from the endophytic fungus
Coniothyrium sp., associated with the plant Artimisia
maritima [J]. Chirality, 2007, 19(6): 464-470.

Tao G, Liu Z Y, Hyde K D, ef al. Whole rDNA analysis

[15]

[16]

reveals novel and endophytic fungi in Bletilla
ochracea (Orchidaceae) [J]. Fungal Diver, 2008, 33:
101-122.

Redman R S, Dunigan D D, Rodriguez R J. Fungal
symbiosis from mutualism to parasitism: who controls the
outcome, host or invader [J] New Phytol, 2001, 151:
705-716.

Armold A E. Understanding the diversity of foliar
endophytic fungi: progress, challenges, and frontiers [J].
Fungal Biol Revi, 2007, 21: 51-66.

W, Rk, S, 4F. RP-HPLC VEME 55 46
3, 5-O-XUMMHEBEIL 2 7 IR AR B RISR IR [J].
24,2010, 41(2): 307-310.

HER, Ak, B3N, 45 HPLC VAR & AN
PR R R S RS RN Y 9], 2, 2010,
41(4): 652-655.

Yin H, Zhao Q, Sun F M, et al. Gentiopicrin-producing
endophytic fungus isolated from Gentiana macrophylla
[J]. Phytomedicine, 2009, 16(8): 793-797.

BERENA P EBFRER LGB RAGFHSHT, THALEAKRT

MOMIT R 2012 &£ (HEFAHZE)

CPEFHHLE) AR F 1992 4, THERERHG LY

LB EEHAEE, PEEGHAHERA., FEE

FRUZARADTHR

+, HELRNCHERBAELR 18 LR AEN 147 £ HFAEER, 2 FEAHZCHF. +EAL
X HRAT]. 2R F AT P EAARAIT] T E R RO BT

ARF BRI RAT B FEL AT, ARE R B EME EAF IR, FIBRITE KRBT AR, N4
B ~2 R LT, BRANERFF. BBy, FEE, HYLF. BARFE. Hhair. M.
WMAMF .. T AEMFREA L FAN RO EE, K FEARRNE. ATEME. FARAME. QFH.
BrAk. EAMAEE, KRS KEHIMFER, 428 A BABRME, CPEHFHLE) £
REHFABREH KT FRIT], EER. SFRR. AN, Hlhblk. BT FAA S 2ehisH,
FEATE 30 M. ACKEE (LFIHE (CAN. 72 (EF XA (EmBase)). (BE R 2h 3 LA (IPA ).
CF B 2HF ). FEFRIF LGN ES £ KE A IR & 2B K.

CPEFHLEY AFAF, A 15 8430 8 85, BRISAFTFLAT. BIEZM: 12 2048, 24F
288 £7U; EARZM: 30 T/, A4 720 0. EFRES B4 5 ISSN: 1003-3734, EHIMRF: M4240,
E A% —7F]F CN11-2850/R, ¥R&ZAXF: 82-488.

TR TFEIRREIL=ZIAFERL 6 THFEKE S E W% 100120

BAA kg

oR By i Ak

& A (FPEHFHLE) ARAE

BATICH: AT T AHAE ZATHKS: 1100 1059 1000 5926 1092
& A (FPEHFHLE) ARAE

% % 010-82282303, 010-82282289 (A )

" 3k: http:// www.newdrug.cn

E-mail: xyzz711@sohu.com





