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Extraction of secondary metabolites of Penicillium sp. in Derris
plants and bioactivity assay against Lipaphis erysimi

SUN Tao", SUN Zhitan®, HU Meiying, ZHONG Guohua
(Laboratory of Insect Toxicology, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To screen out one strain of endophytic fungi which might produce insecticidal sec-
ondary metabolites and test its insecticidal activity against Lipaphis erysimi. [ Method ] Endophytic fungi in
insecticidal plants, including Derris elliptica, D. alborubra, D. thyrsiflora and D. hacei, were studied.
Endophytic fungi isolated from Derris plants were identified by classical morphological method, and their
secondary metabolites were identified using high-performance liquid chromatograph( HPLC) to obtain the
objective strains. Various extraction methods and extraction solvents were used to optimize the extraction
of secondary metabolites. Insecticidal activity against L. erysimi was studied by immersion of the insect
bodies. [ Result] One strain of endophytic fungi of Penicillium sp. , which produced insecticidal metabo-
lites, was screened out from the roots of D. elliptica. Extracting tests on the mycelia and fermentation of
endophytic Penicillium sp. indicated that chloroform was the best extracting solvent, and bioactive com-
pounds could be effectively extracted using supersonic method with an extracting rate of 4. 156% . Chloro-

form extract had the highest efficiency against the adults of L. erysimi, of which LCy, was 1. 570 mg + mL™"
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after 24 h and 0. 953 mg + mL ™" after 48 h. [ Conclusion]This study determines the extraction method of

the secondary metabolites from endophytic fungi of Derris plants, and confirmes that these metabolites

have insecticidal activity similar to rotenone. However, the specific chemical structures of the secondary

metabolites remains to be further confirmed.
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Fig.1 High performance liquid chromatogram of rotenone standard sample and secondary metabolites of endophytic fungi
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Tab.1 The extraction results of endophytic fungi with different extraction methods
$REU R 2R T B/ g R iR g FEPE/ % RIS K i,
e 3.0 0.091 +0.011 3.039 £0.379 b 21 Ay (6 [ AR T
2H ZHRIF v 3.0 0.122 +0.011 4.073 £0.364 a FRELE [E IR
T I 3.0 0.125 +0.011 4.156 +0.371 a LA (O[5 AR
IR 3.0 0.097 +0.002 3.236 +0.067 b WAL ERIR T

1) R PLERAG 3 RELYFHME, FFIREE AR MRS FHH, KT E 5% KFE£FFLE(DMRT %) ; IR
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Tab.2 Toxicity of methanol extracts of endophytic fungi with different extraction methods against Lipaphis erysimi adults

RO t/h A LIEpg HIERB(r) 1Csq/(mg - mL™") LCy/(mg - mL™") 1C595% {5 X [
ik 24 y=-0.3346+1.4132x  0.999 6 5.955 48.058 5.907 ~6.004
48 y=-0.8327+1.6026x  0.968 4 4.358 27.480 4.328 ~4.390
HABEYE: 24 y=-0.4794+1.5254x  0.948 6 3.909 27.059 3.881 ~3.939
48 y=-1.0365+1.7523x  0.9145 2.785 15.003 2.763 ~2.807
A 24 y=-0.7434+1.6480x  0.9950 3.056 18.316 3.032 ~3.080
48 y=-0.6547+1.7310x  0.9899 1.848 10. 163 1.833 ~1.863
RIGIREGE 24 y=-0.4527+1.4924x  0.901 4 4.503 32.529 4.471 ~4.536
48 y=0.388 7 +1.361 Ox 0.9223 2.444 21.369 2.422 ~2.467
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Tab.3 The extraction results of endophytic fungi with different extraction solvents

PRI TR RNZART B g I B g PR/ % ) )
iz 3.0 0.129 £0.003 4.300 £0.113 a 2146 (0 [ AR
Z 3.0 0.047 +0.006 1.573 +0.206 d 21 A6 ([ A
VIR 3.0 0.064 +0.005 2.149 £0.161 ¢ FRANCNTILE NG
= 3.0 0.080 +0.003 2.673 £0.087 b e ERRE
ZERZ MG 3.0 0. 060 +0. 004 1.992 +0.135 ¢ ANCNEIENC S8
T 3.0 0.074 +0.005 2.466 £0.162 b S [ (AR T

1) AP &RA 3 RELGFHME, RIS ARAR —AMAR DB FHE R T 5% KT £+ R F(DMRT %) .
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Tab.4 Toxicity of different solvent extracts from endophytic fungi against Lipaphis erysimi adults

PRI t/h ERIEIEY HIXRH(r) LCs/(mg - mL™") LCy/(mg - mL™") LCs95% HfF X [H]
FH iz 24 y=-0.608 9 +1.603 3x 0.939 6 3.149 19. 840 3.126 ~3.174
48 y=—-1.068 8 +1.849 3x 0.983 2 1.912 9.432 1.899 ~1.926
LE 24 = -2.3312+2.061 5% 0.9311 3.599 15.062 3.575 ~3.625
48 r=-0.9729 +1.788 2« 0.924 3 2.188 11.398 2.174 ~2.203
TN el 24 y=-1.544 6 +1.835 8« 0.946 5 3.672 18.327 3.644 ~3.702
48 y=-0.4132+1.595 1x 0.968 5 2.475 15.742 2.458 ~2.492
= Wb 24 = -2.5521+2.362 9« 0.978 4 1.570 5.476 1.560 ~1.582
48 r=-0.0931+1.709 6x 0.975 1 0.953 5.355 0.946 ~0.961
LR 2T 24 y=-1.3409+1.723 1x 0.9450 4.784 26.518 4.712 ~4.858
48 y=-1.1145+1.717 5x 0.972 6 3.631 20.240 3.601 ~3.662
1E TR 24 y=0.9012 +1.163 6x 0.9615 3.330 42.060 3.293 ~3.368
48 y=0.666 4 +1.296 8x 0.973 9 2.196 21.380 2.180 ~2.214
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Tab.5 Toxicity of different solvent extracts from endophytic fungi fermentation broth against Lipaphis erysimi adults

AEBA /h FAEA FEHRE(r) LG/ (mg - mL™") LGCy/(mg - mL™") LCy,95% {5 IX[A]
=AM 24 y=—3.886 8 +2.559 3x 0.9300 2.967 9.399 2.948 ~2.987
48 y=-3.3019+2.552 7x 0.988 1 1.787 5.678 1.778 ~1.796
PaR(iiliis 24 y=-0.6371+1.536 Ox 0.948 0 4.676 31.931 4.643 ~4.709
48 y=-1.799 0 +1.907 1« 0.950 6 3.673 17.260 3.647 ~3.700
LR T 24 y=-2.8328+2.177 Tx 0.958 9 3.951 15.318 3.924 ~3.979
48 y=-3.7961+2.479 2x 0.967 2 3.531 11.612 3.507 ~3.556
WETRE 24 y=-0.2252+1.477 2x 0.9751 3.445 25.395 3.418 ~3.472
48 y=0.7805 +1.262 2« 0.981 4 2.202 22.816 2.181 ~2.225
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