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Report Action C.1  
 

The analyses of composts has been performed on the following materials: 
On farm composts used at the project site Prima Luce CM-PL; on farm compost (CM-CV) used at 
the project site of University of Napoli (Castel Volturno); compost from solid fraction of  the 
project sites of Piemonte obtained from Marco Polo company (CM-MP).  
 
 
Analyzed composts were characterized by different starting matrix. Composts from PrimaLuce 
were produced from horticultural wastes, such as salads, tomato plant, artichoke, etc.; composts 
from Castelvolturno were obtained by composting buffalo manure; composts from Marcopolo farm 
were produced by composting solid fraction of anaerobic digestion.  
About pH, all composts showed sub-alkaline/alkaline values (7.7 – 9.0). On the contrary, electrical 
conductivity were heterogeneous, with values from 1.3 to 2.9 dS m-1 for the composts from 
Marcopolo farm; the compost produced from Castelvolturno farm showed the highest value, about 
6.2 dS m-1, probably due to the different starting matrix.  
Fluorescein diacetate hydrolase was measured in all composts because it is an informative markers 
of compost stability. Stability of the compost indicate microbial degradability of organic matter. In 
our case, all composts produced in on farm composting plant PrimaLuce, showed values ranged 
from 1.82 to 12.00 �g FDA g-1 h-1, according to the aging of the production. On the contrary, 
composts from Castelvolturno and Marcopolo farms were characterized by average values of 6.84 
and 7.66 �g FDA g-1 h-1, respectively. 
In all analyzed composts, microbial community was characterized by Biolog Ecoplate��too:  
microbial diversity index (Shannon Index) ranged from 2.6 to 3.0. 
 

 
Molecular characterization 

 
The detailed molecular characterization have been performed  by solid state Nuclear Magnetic 

Resonance (CPMAS-NMR) and off-line thermochemolysis-Gas  Chromatografy Mass 
Spectrometry (THM-GC-MS).  

The combined application of 13C cross-polarization magic angle spinning nuclear magnetic 
resonance spectroscopy (13C-CPMAS-NMR), and off-line pyrolysis followed by gas 
chromatography-mass spectrometry (THM-GC-MS), are updated and powerful tools for the 
molecular investigation of complex organic materials. The nondestructive NMR techniques provide 
the distribution of organic carbons in a wide range of different matrices and are properly applied to 
characterize the composition and transformation, of natural organic materials. Besides the basic 
distribution of C functionalities, the solid state NMR application  allows the implementation of 
specific experiments dedicated to the evaluation of steric arrangement and conformational behavior 
of complex materials. In particular the analytical appraisal of specific parameters related to cross 
polarization dynamics, such as cross-polarization time (tCH) and the spin-lattice proton relaxation 
in the rotating frame (t1ρH), are suitable to evaluate structural properties and modification in 
complex substrates.  
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Pyrolysis in the presence of tetramethyl ammonium hydroxide (TMAH) is commonly used to 
study the detailed molecular composition of either natural and synthetic biopolymers. It involves the 
cleavage of covalent bonds combined with the solvolysis and methylation of ester and ether groups, 
in complex mixture of organic macromolecules and biopolymers, thereby enhancing the thermal 
stability of acidic, alcoholic, and phenolic groups and allowing a suitable chromatographic detection 
of pyrolytic products.  
   
Analytical methodologies 
          - CPMAS 13C NMR analysis 

Fine-powdered composite samples of bulk compost samples, were analyzed by solid-state 
NMR spectroscopy (13C CPMAS NMR) on a Bruker AV300 Spectrometer equipped with a 4 mm 
wide-bore MAS probe. The NMR spectra of initial and composted substrates were obtained by 
applying the following parameters: 13,000 Hz of rotor spin rate; 2 s of recycle time; 1H-power for 
CP 92.16 W: 1H 90° pulse 2.85 µs; 13C power for CP 150,4 W; 0.5 to 2 ms of contact time; 30 ms 
of acquisition time; 4000 scans. Samples were packed in 4 mm zirconium rotors with Kel-F caps. 
The cross-polarization pulse sequence was applied with a composite shaped “ramp” pulse on 1H 
channel in order to account for the inhomogeneity of Hartmann-Hann condition at high rotor spin 
frequency. The Fourier transform was performed with 4k data point and an exponential apodization 
of 100Hz of line broadening.  
Solid-state 13C Nuclear Magnetic Resonance (NMR) is a powerful tool for non destructive study of 
solid samples. The analysis of solid materials, however, implies the occurrence of unavoidable 
technical drawbacks, such as chemical shield anisotropy and dipolar coupling effects, with a loss of 
signal resolution. Although the application of Magic Angle spinning and high power decoupling, 
produce a significant improvement of spectral quality, the solid state spectra of organic materials 
are characterized by a large signal broadening and an overlapping of carbon functionalities. As a 
consequence, the main natural organic components, are conventionally grouped into the following 
chemical shift regions: Alkyl-C: 0-50 ppm; Methoxyl-C: 50-60 ppm; O-Alkyl-C: 60-110 ppm; 
Aryl-C: 110-145 ppm; Phenol-C: 145-160 ppm, and Carboxyl-C: 190-160 ppm. The relative 
contribution of each region was determined by integration (MestreNova 6.2.0 software, Mestre-lab 
Research, 2010), and expressed as percentage of the total area. In order to summarize the 
modification occurring with incubation time, two indices of the extent of decomposition, named 
Hydrophobic index (HB) and Aromatic ratio (Ar) were determined from the combination of relative 
area of different NMR spectral regions (Table 2) as follows:  

HB=Σ [(0-45)+1/2(45-60)+(110-160)] / Σ [1/2(45-60)+(60-110)+(160-190)] 

Ar=Σ [1/2(45-60)+(110-160)] / Σ (0-160) 

In order to determine the conformational behavior and the best NMR acquisition parameters 
of complex organic materials, Variable Contact Time (VCT) experiments have been performed on 
different composts. The analytical conditions were the following:  
VCT 13,000 Hz of rotor spin rate; 2 s of recycle time; 92.16W 1H-CP pulse power;  Variable 
contact time: from 0.01 to 10 ms for a total of 20 steps; 30 ms of acquisition time; 2000 scans 
The equation used to fit the experimental data and to evaluate the molecular CP parameters was the 
following: 
1) VCT  I=[I0/α]  x [exp (-tCP/ t1ρH)] x [1-(exp (-α tCP/ tCH)]  
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I=experimental signal intensity; I0=theoretical max signal intensity; α=(1-tCH/t1ρH)] 

tCP=instrumental variable contact time(s); tCH = molecular cross polarization time; t1ρH= 
molecular proton-lattice relaxation time (in the rotating frame) 
 
 - Thermochemolysis-GC-MS 

For off line-THM-GC-MS about 0.2 g of bulk compost samples were placed in a quartz boat 
with 0.5 mL of TMAH (25% in methanol w/v) solution. After drying under a stream of nitrogen, 
the mixture was introduced into a Pyrex tubular reactor (50 cm × 3.5 cm i.d.) and heated at 400 °C 
for 30 min in a circular oven (Barnstead Thermolyne 21100 Furnace, Barnstead International, 
Dubuque, IA, USA). The gaseous products from thermochemolysis were flowed into two 
chloroform (50 mL) traps in series, kept in ice/salt baths. The chloroform solutions were combined 
and rotoevaporated to dryness. The residue was dissolved in 1 mL of chloroform and transferred in 
a glass vial for GC-MS analysis. The GC-MS analyses were conducted with a Perkin Elmer 
Autosystem XL by using a RTX-5MS WCOT capillary column (Restek, 30 m × 0.25 mm; film 
thickness, 0.25 mm) that was coupled, through a heated transfer line (250 °C), to a PE Turbomass-
Gold quadrupole mass spectrometer. The chromatographic separation was achieved with the 
following temperature program: 60 °C (1 min. isothermal), rate 7 °C min−1 to 320 °C (10 min. 
isothermal). Helium was used as carrier gas at 1.90 mL min−1, the injector temperature was at 250 
°C, and the split-injection mode had a 30 mL min−1 of split flow. Mass spectra were obtained in EI 
mode (70 eV), scanning in the range 45–650 m/z, with a cycle time of 0.2 s. Compound 
identification was based on comparison of mass spectra with the NIST-library database, published 
spectra, and real standards 
 
Results 
          - CPMAS 13C NMR analysis 

The spectra in Figure 1 show representative VCT experiments carried out to determine the 
best NMR acquisition parameters for compost samples. The NMR spectra of initial materials and 
final bulk compost are reported in Figures 2, 3 and 4, for  CM-CV, CM-MP and CM-PL, in the 
order.  

The different resonances in the O-alkyl-C region (60-110 ppm) are currently assigned to 
monomeric units in oligo and polysaccharide chains of plant tissue . The intense signal around 
72 ppm corresponds to the overlapping resonances of carbon 2, 3, and 5 in the pyranoside structures 
in cellulose and hemicelluloses, whereas the signal at 105 ppm is the specific mark of anomeric 
carbon 1 of linked glucoses in cellulose. The shoulders at 62/64 and 82/88 ppm represent, 
respectively, carbon 6 and 4 of  carbohydrate rings, the low field resonances (higher chemical shift) 
of each couple being related to the presence of crystalline forms of cellulose, while the high field 
ones (lower chemical shift) are typical of amorphous forms and/or hemicellulose structures.  

In the alkyl-C interval (0-45 ppm) the shoulder marked by peaks at 19 and 31 ppm, 
indicated, respectively, the presence of terminal methyl groups of aliphatic chains and that of bulk 
methylenes (CH2) segments of different lipid molecules, like wax, sterol and cutin components, 
while the shoulder around 26 ppm is associated with the CH2 group in α and β position of alcoholic 
portion in aliphatic esters. The less intense and broader signals at 39-40 ppm, are mainly 
attributable to the inclusion of tertiary (CH) and quaternary (C-R) carbons in assembled rings of 
sterol derivatives.  
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The signal at 56 ppm is related to the methoxyl substituent on the aromatic rings of  guaiacyl 
and syringyl units in lignin, with a possible partial contribution of the C-N groups in peptidic 
moieties. 
The broad band included in the 110-130 ppm shift interval, derive from protonated and C-
substituted phenyl carbon of lignin monomers, as well as from the typical aromatic moieties in 
lignans and flavonoids. The slight shoulder shown in the phenolic region (140-160 ppm) indicated 
the initial lower relative contribution of O-substituted  aromatic carbons, pertaining to lignin and 
lignan components. Finally, the signals in the carbonyl region (190-160 ppm) result from the 
overlapping of different carboxyl groups related to aliphatic acids, amide groups in amino acid 
moieties and acetyl substituent in carbohydrates components of hemicelluloses. 
 
The NMR spectra of bulk compost samples, obtained at final composting time, revealed an effective 
stabilization of organic biomasses, characterized by the decomposition of bio-labile components 
and relative preservation of recalcitrant molecules. Although the direct correlation of quantitative 
NMR outcomes with decomposition processes and their extensive application to different organic 
materials may be questionable, the evaluation of NMR characteristics have revealed to be reliable 
probing tools to estimate, either, reactivity or recalcitrance of decomposing biomasses such as 
composts, litters and soil OM inputs. The marked decrease of O-alkyl- carbon atoms (60-110 ppm), 
combined with the increase of NMR signals associated to alkyl (0-45), aromatic (110-160) and 
methoxyl (45-60) regions, (Table 1), is in line with the selective preservation of stable hydrophobic 
organic compounds in final mature composts, currently observed in aerobic composting processes. 
The degradation of polysaccharide constituents, in CM-CV-3 and CM-PL-2 samples, was further 
highlighted by the intense flattening shown for the shoulders related to the C4 atoms, involved in 
the glycosidic bond (82-84 ppm), associated with a corresponding broadening of the C1 resonances 
(104-105 ppm) (Fig. 1), that suggested the progressive breakage of the 1-4 linkage and the 
consequent shift of the residual unbound carbons to less deshielded position . Moreover, the 
molecular modification of bulk compost samples, summarized by the structural HB and Ar  indexes, 
confirmed the significant improvement of the overall hydrophobic character associated with the OM 
stabilization of composting matrices (Table 2). 
 

Table 2 Relative distribution (%) of signal area over chemical shift regions (ppm) in 13C-
CPMAS-NMR spectra of initial biomasses and final bulk compost samples  

 190-160 160-145 145-110 110-60 60-45 45-0 HBa Ara 
CM-CV 0 5.0 4.3 8.8 53.4 11.0 17.5 0.56 18.6 
CM-CV-3 5.3  6.2  12.4 45.4 11.4 19.3 0.77  24.3 

         

SS-MP 3.1 5.1 11.8 63.3 8.9 7.7 0.41 21.3 
CM-MP 3.0  6.6  13.1 53.3 10.9 13.0 0.62  25.2 

         

CM-PL 0 7.7 2.2 8.4 56.4 5.4 19.9 0.50 13.3 
CM-PL 2 7.1 4.9 13.2 44.0 11.5 19.3 0.76 23.8 

a HB=Σ [(0-45)+1/2(45-60)+(110-160)] / Σ [1/2(45-60)+(60-110)+(160-190)] 

   Ar=Σ [1/2(45-60)+(110-160)] / Σ (0-160) 
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Figure 1 Pseudo bidimensional VCT NMR experiments and VCT curves of SS-MP and CM-MP samples 
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Figure 2 CPMAS spectra of initial biomass (SS-MP) and final compost (CM-MP)  used in Piemonte 
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Figure 1 CPMAS spectra of initial and final compost used at the project site of Castel Volturno 
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Figure 3 CPMAS spectra of initial biomass and final compost (CM-PL)  used at Prima Luce 
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- Thermochemolysis-GC-MS 

 The Total Ion Chromatograms of compost samples CM-CV, ile the Table 4 showsCM-MP and 
CM-PL are shown in Figure 4, 5 and 6. The released molecules are listed in Table 3 while Table 4 
shows the quantitative data related to CM-CV sample. The quantitative estimation od 
thermochemolyses results for compost samples CM-MP and CM-PL are still in progress 
 

 The thermochemolysis applied to bulk compost samples, released more than hundred 
recognizable different molecules, which were identified as methyl ethers and esters of natural 
compounds (Fig. 4, Table 3), mainly represented by lignin derivatives, fatty acids, aliphatic 
biopolymers, hydrocarbons and alcohols. Amount and distribution of the most representative 
monomers found in compost CM-CV (Table 4) were comparable with previous results obtained 
from the thermochemosys of different organic biomasses. In respect to NMR data, a significant 
lower yield of carbohydrates was found among the pyrolysis products of compost samples. This 
finding has been related to the lower efficiency of pyrolysis techniques to detect carbohydrate units 
of polysaccharides in complex matrices. The thermal behavior and pyrolitic rearrangement of poly-
hydroxy components, combined with the alkaline reaction condition of TMAH reagent solution, are 
believed to negatively interfere in the release and subsequent chromatographic detection of 
carbohydrates and polysaccharides. 

 The identified lignin constituents (Table 3) are associated with current symbolism applied in 
thermochemolysis analysis to identify lignin basic structures: P, p-hydroxyphenyl; G, guaiacyl (3-
methoxy, 4-hydroxyphenyl); and S, syringyl (3,5-dimethoxy, 4-hydroxyphenyl). As expected from 
the initial composition of starting biomasses,  the even contribution of the three different forms of 
lignin components to pyrolitic products indicated the herbaceous and annual crops as main sources 
of organic woody materials (Table 3). This finding was confirmed by the prevalence, as most 
representative monomer, of the propenoic acid derivative [2-propenoic acid, 3-(4-methoxyphenyl)-
methyl ester] (P18), which is a basic component of lignified tissues of annual crops and grasses.  

An average increase of about 58% was found, in each CM-CV mature compost samples, for the 
global yield of lignin compounds, with respect to initial biomasses (Table 4), thereby confirming 
the occurrence of selective preservation of aromatic and phenolic components in the OM 
stabilization process highlighted by NMR analyses. The extent of lignin preservation or 
decomposition may be estimated by structural indexes that are based on the relative amount of 
specific thermochemolysis products associated with the presence of, either, microbially processed 
organic materials or to undecomposed plant debris. In particular, the aldehydic (G4 and S4) and 
acidic (G6 and S6) forms of guaiacyl and siryngyl components derive from the progressive 
degradation of lignin polymer, involving the ongoing oxidation of propyl chain. Conversely the 
corresponding homologues with integral hydroxylated side chains (G14/15, S14/15) are indicative 
of unaltered lignin components, which retain the typical β-O-4 ether intermolecular linkages (Table 
3). Therefore the indexes obtained (Table 4) by dividing the amount found for the acidic structures 
over that of, respectively, G4 and S4 aldehydes (Ad/AlG = G6/G4, Ad/AlS = S6/S4) and for the 
global yield of threo/erythro isomers (ΓG = G6/[G14 + G15]; ΓS = S6/[S14 + S15]) are regarded as 
suitable indicators of the bio-oxidative transformation of lignin polymers. The larger the values of 
dimensionless indexes, the wider the decomposition process of lignin substrates. The lower 
intensity and the substantial evenness shown by the decomposing indexes, determined at initial and 
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final composting time (Table 4), further indicated an overall maintenance and preservation of 
hydrophobic aromatic and phenolic constituents. 

Aliphatic and alicyclic lipid compounds were the principal alkyl components found in the 
pyrograms of compost samples (Table 3). The most abundant products were the methyl ester of 
linear fatty acids, dominated by the hexadecanoic and octadecanoic saturated and unsaturated 
homologues. These compounds may derive from the breakdown of long chain ester as well as from 
the terminal oxidation of linear hydrocarbons and aliphatic alcohols. Notwithstanding the multiple 
possible origins of the C16 and C18 acids, the amount of unsaturated monomers suggested the plant 
lipids as prevalent source of the straight chain aliphatic acids. The offline pyrolysis of initial 
biomass, produced also a notable yield of the methylated form of ω−hydroxy alkanoic acids and 
alkan-dioic acids (Tables 3 and 4). These molecules are the main building blocks of the external 
hydrophobic protective barriers of fresh and lignified plant tissues, namely cutin and suberin. No 
clear predominance of particular monomer was revealed by both of these compound classes, which 
instead showed an almost uniform distribution of even carbon-numbered long chain components 
(Table3). Conversely, the di- and tri-hydroxy substituent of the C16 and C18 homologues were the 
unique representatives of mid-chain-hydroxy alkanoic acids (Tables 3 and 4). The 9,16-/10,16-
dihydroxyhexadecanoic isomers, and the 9,10 epoxide 18hydroxy-octadecanoic acid were the most 
abundant released monomers of these important structural units of plant cuticles, frequently used 
also as plant biomarkers. The bio-polyesters may also contribute to the large content of the 
substituted aromatic acids (P18 and G18) found in initial and final compost samples. 

The relatively least abundant lipid compounds were the high molecular weight tetra- and 
pentacyclic triterpenes (Tables 3 and 4), that have been tentatively identified as methyl ethers and 
esters of both methyl/ethyl cholest(di)en-3-ol structures, and of ursane, lupeane and oleanane 
derivatives. 

The contribution of microbial input was shown by the pyrolytic release of phospho-lipid fatty 
acids (PLFA) and 2-hydroxy aliphatic acids, which are basic structural components of microbial 
cells (Table 3). The most representative PLFA monomers were, in order of elution, the 12- and 13-
methyl tetradecanoic (iso/anteiso pentadecanoic), the 14- and 15-methyl hexadecanoic (iso/anteiso 
heptadecanoic) acids and the cyclopropane-(2-hexyl)-octanoic acid (C17 cy FAME), commonly 
found as characteristic microbial markers of natural organic matter (Puglisi et al., 2009).  

As noted for the aromatic derivatives also the relative amount of lipid alkyl molecules of final 
CM-CV compost sample, showed a relative increase of about the 50% on total dry weight basis, 
revealing a differential behaviour  for different compound classes (Table 4). The decrease found for 
linear fatty acids may be attributed to the decomposition of bio-available free components, which 
undergo to a most favourable decomposition during the active phase of composting processes. 
Conversely a large preservation was found for the hydrophobic and structural recalcitrant 
biopolyester constituents, made up by hydroxyl and alkyl dioic acids (Table 4), which form the 
stable alkyl fraction of the inert SOM pools and may play an important role in determine the 
bioactivity of compost materials. 
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Table 3. Thermochemolysis products released by bulk composts  

R.t.a Assignmentb R.t. Assignment 

6.8 2-CH3O phenol Carb. 19.9 Benzaldehyde, 3,4,5-triCH3O Lig S4 

7.5 CH3O benzene Lg P1 20.6 cis-2-(3,4-DiCH3Ophenyl)-1-
CH3O ethylene Lg G7 

7.8 Benzene, 1,3-diCH3O Lg G1 20.9 trans-2-(3,4-DiCH3Ophenyl)-
1-CH3O ethylene Lg G8 

8.0 Benzene, 1-Ethenyl-4- CH3O Lg P3 22.1 trans 2-Propenoic acid, 3-(4-
CH3O Phenyl)  M.e. LgP18 

9.9 3,4-diCH3O Toluene Lg G2 23.1 Benzoic acid, 3,4,5-triCH3O  
M.e. Lg S6 

10.1 Phenol, 3,5-diCH3O Carb 23.6 trans-1-(3,4-DiCH3O phenyl)-
3-CH3O-1-propene LgG13 

10.8 1H-Indole, 1-Methyl- N der 24.5 cis-1-(3,4,5-triCH3O phenyl)-
2-CH3O ethylene Lg S7 

11.8 1,3,5-triCH3O Benzene Carb 24.8 C15 iso FAME Mic. 

12.1 2-CH3O-4-Vinylphenol Lg G3 24.9 threo/erythro-1-(3,4-diCH3O 
phenyl) -1,2,3-triCH3O propane LgG14 

12.5 Carbohydrates derivative Carb. 24.9 C15 anteiso FAME mic 
13.2 Carb. Carb 

25.0 cis-1-(3,4,5-Tri CH3O phenyl)-
2- CH3O ethylene Lig S8 

13.4 
Benzene, 4-Ethenyl-1,2-

diCH3O 
Lg G3 

13.5 1,2,3- CH3O Benzene Lg S1 25.2 
threo/erythro-1-(3,4-Di CH3O 

phenyl) -1,2,3-tri CH3O 
propane 

LgG15 

13.7 Benzoic acid, 4-CH3O M.e. Lg P6 25.5 
cis-1-(3,4,5-tri CH3O phenyl)-

1- CH3O -1-propene 
LgS11 

13.9 
2-Propenoic acid, 3-Phenyl 

M.e. 
Biop. 25.7 C15 n-FAME lip 

14.2 
Benzene, 1,2,3-triCH3O-5-

Methyl 
Lg S2 26.1 isomer of G14 Lg G 

15.5 4-CH3O-1-Methylindole N der. 27.4 
2-Propenoic acid, 3-(3,4-

diCH3O Phenyl) M.e. 
LgG18 

15.7 
trans Phenol, 2-CH3O-4-(1-

Propenyl) 
Lg G 27.5 

trans-1-(3,4,5-tri CH3O 
phenyl)-3- CH3O -1-propene 

LgS13 

16.7 Benzaldheyde 3, 4 diCH3O Lg G4 27.6 
threo/eryth-1-(3,4,5-triCH3O 

phenyl) -1,2,3-triCH3O 
propane 

LgS14 
 

16.9 
Benzene, 1,2-diCH3O-4-(1-

Propenyl) 
Lg 

G21 
 

27.9 
threo/erythro-1-(3,4,5-triCH3O 
phenyl) -1,2,3-triCH3O propane 

LgS15 

17.4 3,4,5-triCH3O Styrene Lg S3 28.3 C16 FAME Lip 
17.6 C12 FAME  29.8 C17 iso FAME Mic. 

17.8 
Benzenepropanoic acid, 4-

CH3O  M.e. 
LgP12 30.0 C17 anteiso FAME Mic 

19.0 
Ethanone, 1-(3,4-diCH3O 

Phenyl) 
Lg G5 30.5 

cis-1-(3,4,5- triCH3O phenyl) -
1,3-diCH3O prop-1-ene 

LgS16 

19.5 cis 2-Propenoic acid, 3-(4- LgP18 30.6 C17 n FAME Lip. 
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CH3O phenyl)-, M.e. 31.4 Carbohydrates derivative Carb. 
19.7 Benzoic acid, 3,4-diCH3O M.e. Lg G6 32.3 C18:1 FAME Lip. 
Table 3. Continue 
R.t.a Assignmentb R.t. Assignment 

      32.4 C18:1 FAME Lip 44.4 C27 alkane Lip. 
33.0 C18 FAME Lip. 45.0 C24 FAME Lip. 

33.5 C16 �CH3O FAME Biop 45.5 C22 ωCH3O FAME Biop 

33.8 C19 br. FAME Mic. 46.2 C28 alkane Lip. 
34.5 C22 alkane Lip. 46.3 squalene Lip. 
34.8 C19 cyclopropane FAME Mic. 46.7 C26 alcohol Lip. 
35.7 C16 dioc acid DIME Biop 47.0 C24 2 CH3O FAME Mic 

36.1 
Labd-7-en-15-oic acid, 6-

oxo-, M.e. 
Lip 

47.2 C 22 dioic acid DIME Biop 

47.3 sterol Lip. 
36.4 C16 (9)10-16 diCH3O FAME Biop. 47.9 C29 alkane Lip. 
36.7 C23 alkane Lip. 48.4 C26 FAME Lip. 

36.8 Carbohydrates derivative Carb 48.9 C24 ωCH3O FAME Biop 

37.2 C18:1 ωCH3O Fame Biop. 49.0 sterol Lip. 

37.2 C20 FAME Lip. 49.4 sterol Lip. 
37.8 C16 diCH3O FAME Biop. 49.6 C30 alkane Lip. 
38.7 C24 alkane lip 49.8 sterol Lip. 
39.1 Carbohydrates derivative Carb. 50.1 C28 alcohol Lip. 
39.2 C18:1 dioic acid DIME Biop 50.6 sterol Lip. 

39.4 
C18 12,13-Epoxy-18-CH3O, 

FAME 
Biop 51.1 C24 dioic acid DIME Biop 

40.7 C25 alkane Lip. 51.7 C28 FAME Lip. 

41.2 C22 FAME Lip. 52.0 sterol Lip. 

41.8 C20 ωCH3O FAME Biop 52.2 C26 ωCH3O FAME Biop. 

42.1 C18 diCH3O FAME Biop 52.7 sterol Lip. 
42.6 C26 alkane Lip. 53.1 sterol Lip. 
43.1 C23 FAME Lip. 53.4 sterol Lip. 
43.3 C18 tri CH3O FAME Biop    
44.4 C27 alkane Lip.    

a Rt Retention time (min) 
b Biop.= biopolymers; Carb. = Carbohydrates; CH3O = methoxy; DIME= dimethyl ester; FAME = 
fatty acid methyl ester; Lg= Lignin; Lip.= lipid; M.e. = methyl ester; Mic. Microbial; N der. = 
nitrogen compounds;  
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Table 4. Compositiona and yields (µg g−1) of THM products  
               released from CM-CV compost  

Compound t0 3months 
   

Ligninb 2186 3474 
Ad/AlG 1.2 0.9 

ΓG 1.4 1.5 
Ad/AlS 2.4 2.7 

ΓS 1.4 1.3 
Linear FAME C12-C30 (C18:1) 3822 2737 

Microbial FAME C15-C24 (C17)  785 889 
Hydroxy+ Dioic acids ME C16-C26 (C16) 2159 5209 

Alkanes C17-C31 301 418 
Alcohols C22-C26 135 92 

Sterols 98 195 
a Total range varying from Ci to Cj; compounds in parentheses are the most dominant homologues; 

numbers after colon refer to double bond. 
b Structural indices: Ad/Al = G6/G4, S6/S4; ΓG = G6/(G14 + G15); ΓS = S6/(S14 + S15). 
 
 
 
 

8.0 13.0 18.0 23.0 28.0 33.0 38.0 43.0 48.0 53.0 58.0
0

100

%

Li
g

 P
18

Carb

Li
g

 S
6

Li
g

 S
8

Carb

Li
g

 G
18

 
 
 

 
 
 



                          LIFE CarbOnFarm Progress report  Annex 7.1 Deliverables  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


