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Introduction: There is no perfect method for organic matter 

(OM) analysis in meteorites. Organic molecules have a wide 

range of mass and polarity, and therefore different solubility in 

solvents, volatility, thermostability. We used two methods in our 

investigations: 1) pyrolysis gas chromatography-mass-

spectrometry (Pyr-GC-MS) [1]; 2) high field ultrahigh-resolution 

mass spectrometry (ESI(-) -ICR-FT/MS) [2, 3]. Variety of organ-

ic compounds was studied in Kainsaz (CO3) and Murchison 

(CM2) meteorites.  

Results and discussion: Relative amounts of the hydrocar-

bons released from the Murchison and Kainsaz during «thermo-

desorption» mode (460°C) are almost similar. At the same time, 

unsaturated hydrocarbons are more abundant in Murchison’s vol-

atiles than in volatiles of Kainsaz, the same applies to the nitro-

gen-bearing compounds. The Kainsaz volatiles is relatively en-

riched in naphthalene, alkylnaphthalenes, carbonyls (including 

acetone). Organic sulfides (CH3SH) and disulfides (CH3S-SCH3) 

that released at low temperatures from Murchison are completely 

absent in the Kainsaz volatiles.  

The products of «pyrolysis» (900°С) appear to be derived by 

decomposition of the macromolecular OM.  We recognized CO2, 

benzene, and alkylbenzenes for both meteorites, but the greater 

diversity of compounds was observed in Murchison – alkylnaph-

thalenes, unsaturated hydrocarbons and N- and S-bearing com-

pounds (CH3CN, CH3SH). 

The ESI-ICR-FT/MS data give an insight about the molecu-

lar masses between 150 to 800 amu extractable in polar protic 

solvent (methanol). CHO and CHOS compounds in Murchison 

and Kainsaz demonstrated similar distribution, while nitrogen 

compounds have the bigger variety in Murchison. The nitrogen-

bearing OM of Kainsaz is poor in the components with CHNnO 

formulas (n>1). The results are in a good agreement with the Pyr-

GC-MS data. 

Difference in the OM compositions probably is connected 

with their formation at different temperature [4]. Murchison 

(96±65°C) in comparison with Kainsaz (453±29°C) demonstrates 

the bigger variety of molecular composition and functional 

groups of macromolecular organic material. The most interesting 

result obtained by both analytical methods is the significant defi-

cit of nitrogen-bearing components in Kainsaz. Thus, we can 

conclude that organic materials of Murchison and Kainsaz were 

probably originated in environment with different nitrogen con-

tent. 
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