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ABSTRACT 

A sensitive high-performance liquid chromatographic procedure for the quantitative determination ofazadirachting A and estimates 
of other azadirachtins in insecticidal formulations is described. The procedure utilizes reversed-phase chromatography with detection 
by UV absorption at 215 nm. The quantitative method described has been found to be accurate to within + 10% relative between the 
concentrations of 0.005 and 0.75% (w/w) azadirachtin A in insecticidal formulations of neem kernel extract. The lower limit of 

detection is 0.001% (w/w). 

INTRODUCTION 

Azadirachtin is a limonoid of the tetranortriter- 
penoid type found in the neem (Azadirachta indica) 
and chinaberry (Meli0 azedarach) trees [1,2]. The 
Indian neem tree is a fast growing robust tree found 
throughout India, Pakistan and parts of Africa as 
well as other parts of the world (e.g., Australia and 
Haiti) [3]. Nearly the entire tree -roots, leaves and 
fruits- can potentially be used for agricultural, in- 
dustrial and commercial products [4]. In particular, 
formulations made from neem kernel extract hold 
promise for use as plant protection products. 

Since its isolation by Butterworth and Morgan 
[5], much world-wide interest, both academic and 
industrial, has developed in azadirachtin and relat- 
ed compounds due primarily to its powerful anti- 
feedant and growth-disruptive activity toward a va- 

* Corresponding author. 

riety of insect pests [6,7]. In fact, azadirachtin is one 
of the most powerful naturally occurring insect- 
feeding deterrents known [8] from a botanical 
source. In spite of its powerful insecticidal activity. 
azadirachtin is non-mutagenic [9] and does not ap- 
pear to exhibit any mammalian toxicity [IO,1 11. 
With increasing awareness of the hazards of chem- 
ical insecticides, the availability of a safe, natural 
product for insect and pest control is very attrac- 
tive. 

Azadirachtin is only one of many tetranortriter- 
penoids present in neem kernel which exhibit some 
degree of insecticidal properties. Others include sa- 
lannin [ 121, nimbidin [13], and meliantriol [ 141. Nev- 
ertheless, azadirachtin appears to be the most active 
of any of the limonoids studied. Recent work has 
demonstrated that azadirachtin itself should be des- 
ignated azadirachtin A, since there exist at least six 
other compounds isolated from neem kernels that 
are structurally very similar to azadirachtin (desig- 
nated B-G) [7,15]. Commercial products made 
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Fig. I. (a) HPLC separation of purified azadirachtins A and B. 
The injection represents 0.08 mg/ml of azadirachtin A. (b) HPLC 
separation of azadirachtins A and B in Margosan-0. The in- 
jection represents a 50 mg/ml preparation of the formulation and 
0.07 mg/ml of the azadirachtins. 

taining approximately 0.126 mg/ml azadirachtin A 
were spiked at levels of 0.164 mg/ml and 0.302 mg/ 
ml. Recovery ranged from 93 to 106%. 

CONCLUSIONS 

A procedure for the accurate quantification of 
azadirachtin A in insecticidial formulations has 
been presented. In addition, an estimation of azadi- 
rachtin B concentration can be derived from the 
method. The chromatography gives excellent reso- 
lution of azadirachtin A from azadirachtin B. The 
method is rugged and accurate and capable of 
quantifying azadirachtin A in the complex matrix 
containing oils, surfactants and other limonoids. 
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