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Metabolic profiling analysis of azadirachtin in Azadirachta indica (neem)
callus elicited by squalene and methyl jasmonate
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Abstract: Based on extensive targeted metabonomics, the effects of azadirachtin biosynthetic networks
treated with squalene and methyl jasmonate (Mel) in Azadirachta indica (neem) callus were studied. By feeding
squalene and MeJ from neem callus, combined with ultra-high performance liquid chromatography and mass
spectrometry analysis methods, the metabolites of neem callus after feeding treatment were analyzed qualitatively
and quantitatively.The results showed that MeJ and squalene significantly affected the metabolic of neem callus. A
total of 132 different metabolites were identified after MeJ treatment, including 52 primary metabolites and 80
secondary metabolites. MeJ regulates the metabolism of organic acids, lipids, amino acids, flavonoids and phenols,
and inhibits the synthesis of azadirachtin B, nomilin and cucurbitacin E. In squalene treatment, 137 different me-
tabolites were detected, and 32 metabolites were up-regulated. MeJ and squalene significantly promoted the syn-
thesis of azadiradione, nimbin and salannin, and inhibited the synthesis of azadiradione B and D.The regulation
mechanism of azadirachtin A biosynthesis by MeJ and squalene was preliminarily elucidated. The supply of pre-
cursors were affected by regulating the primary metabolic pathway while inhibited the secondary metabolism of
sterols. Therefore, more precursors entered the metabolic flow of azadirachtin A biosynthesis.
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Figure 4 The distribution of primary metabolites treated with MeJ and squalene
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Figure 5 The distribution of secondary metabolites treated
with MeJ and squalene
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Table 1 Effects of MeJ and squalene on 7 limonin metabolites

Z A E(FO)

" NR MvsCK  SSvsCK  MS vs CK
1 Azadirachtin A 1.46 1.66 2.16
2 Azadirachtin B 0.51 0.54 0.54
3 Azadirachtin D 0.68 0.90 0.87
4 Azadirachtin H 0.86 1.59 1.20
5 Azadiradione 1.52 1.80 2.41
6 Nimbin 1.33 1.15 1.65
7 Salannin 1.37 1.58 1.37
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Figure 6 Network diagram of terpenoids metabolism
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