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Purification of destruxins produced by Metarhizium anisopliae and bioassay

of their insecticidal activities against grubs
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Abstract Five crystal destruxins were purified from the fermentation broth of Metarhizium anisopliae var.
anisopliae strain MaQ10 via preparative HPLC and re-crystalization which were classified to destruxin A B
C E and A, respectively. Contact toxicities of destruxins A and B against the grubs FExolontha serrulata
Gyllenhall and Holotrichia ovata Chang were bioassayed by immersing the insects in aqueous dilutions. The
results indicated that at 96 and 120 h after treatment the LCy s of destruxins A and B were estimated as
78.1571 mg/L and 88.7562 mg/L towards E. serrulata and 66.5308 mg/L and 79.4309 mg/L towards H.
ovata respectively. At the concentration of 300 mg/l. the LTss of destruxins A and B were 13.4159 h and
10.5331 h towards E. serrulata and 13.6399 h and 9.9451 h towards H. ovata respectively.
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Fig. 1 Profiles of HPLC of extracts from broth of strain MaQ10
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Table 1 Accumulative number of the grubs killed by destruxins A and B at different time
after immersion in tier concentrations of aqueous dilutions
Exolontha serrulata Holotrichia ovata
Destruxin me/L Oh  24h  48h 72h  9h 120h Oh  24h  48h 72h  9h 120h
A 18.75 60 5 7 7 7 7 60 6 7 7 7 7
37.5 60 11 13 14 14 14 60 9 12 14 16 16
75 60 21 22 24 24 24 60 22 24 24 28 28
150 60 34 41 46 46 46 60 32 42 47 51 51
300 60 40 46 52 55 55 60 41 47 54 57 57
B 18.75 60 7 7 7 7 60 5 7 9 9 9
37.5 60 9 12 17 17 17 60 7 11 18 18 18
75 60 17 22 28 28 28 60 16 24 27 28 28
150 60 31 36 40 41 41 60 32 37 41 41 41
300 60 36 41 44 45 46 60 39 42 47 50 50
CK 0 60 0 0 0 0 0 60 0 0 0 0 0
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Fig. 2 Profiles of mass spectrometry MS spectra for destruxins
ABC D HPLC 1 1 2 3 5
A B C and D represented respectively the peak no. 1 2 3 and 5 in HPLC profile Fig. 1 .
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Table 2 Equations of LC-p and LC;,s of destruxins against two species of grubs

. . Slope LCsop mg/L 95 %
Destruxin tr;[;trrnneejtﬂellrl Intercept + SE ' R X ’ P LCsp with 95% CI
Exolontha serrulata
A 24 1.6901 1.5479 +0.2013 0.9947 0.8463 0.8384 137.5174 107.1054 - 192.0804
43 1.5565 1.7167 £ 0.2027 0.9887 2.0400 0.5641 101.3768 82.0897 — 129.5383
72 1.0826 2.0477 £0.2153 0.9890 2.6575 0.4475 81.8726 68.2149 - 99.0319
96 ~ 120 0.8165 2.2100 +0.2235 0.9895 2.9517 0.3991 78.1571 65.7229 - 93.2577
B 24 1.6138 1.5092 + 0.2060 0.9924 1.2091 0.7508 175.2570 131.6942 — 265.8251
43 1.9006 1.4788 £ 0.1965 0.9921 1.1061 0.7756 124.7060 97.1611 — 172.3460
72 2.0053 1.5190 £ 0.1943 0.9871 1.7829 0.6187 93.6427 74.2530 - 121.6666
96 1.9222 1.5734 +0.1960 0.9885 1.6987 0.6372 90.3983 72.1739 - 115.9364
120 1.8593 1.6121 £0.1972 0.9918 1.2307 0.7457 88.7562 71.1826 — 112.9658
Holotrichia ovata
A 24 1.6795 1.5486 + 0.2016 0.9916 0.9918 0.8032 139.3949 108.4221 - 195.3782
48 1.4423 1.7925 +0.2052 0.9890 2.0280 0.5666 96.5643 78.8495 — 121.4712
72 0.8761 2.1773 £0.2217 0.9885 3.1688 0.3663 78.3540 65.7645 — 93.6930
96 0.5472 2.4425 +0.2379 0.9912 3.0346 0.3863 66.5308 56.1900 — 78.0642
B 24 1.3858 1.6353 +£0.2103 0.9849 1.9543 0.5819 162.2427 125.0673 — 233.7016
48 1.8014 1.5454 +0.1980 0.9883 1.6684 0.6440 117.4019 92.6486 — 158.0224
72 2.0221 1.5441 £ 0.1946 0.9963 0.5414 0.9097 84.8396 67.4209 — 108.4824
96 1.8377 1.6644 +0.1986 0.9995 0.0924 0.9927 79.4309 63.9130 - 99.3748
3 2

Table 3 Equations of LT-p and LTs,s of destruxins against two species of grubs

mg/L, Slope R ) P LTy h 95%
Destruxin Concentration Intercept + SE X LTsy with 95% CI

Exolontha serrulata

A 300 3.2893 1.5171 £ 0.4131 0.9794 0.6193 0.7337 13.4159 2.6320 - 22.8447
150 3.7929 1.0039 +0.3753 0.9807 0.2550 0.8803 15.9373 0.5414 - 28.7963
B 300 4.2623 0.7215+0.3731 0.9964 0.0254 0.9874 10.5331
150 4.0014 0.7531 +0.3641 0.9939 0.0512 0.9747 21.1843 0.0000 - 38.1002
Holotrichia ovata
A 300 3.1101 1.6654 +0.4176 0.9190 3.2598 0.1960 13.6399 3.3272-22.8188
150 2.9684 1.5092 + 0.3804 0.9818 0.5812 0.7478 22.1895 8.4084 - 32.3257
B 300 4.1187 0.8834 +0.3820 0.9093 1.1722 0.5565 9.9451 0.0007 - 23.4852
150 4.1206 0.6946 + 0.3653 0.9650 0.2573 0.8793 18.4522
5%
B 80%
60% ~ T70%
MaQ10 A B 2 2
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