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Abstract. Biochar is a charcoal like substance produced from organic biomass after pyrolysis. Biochar act as a good soil 

conditioner by increasing microbial activities, soil nutrition and soil structure. Soil microorganisms are involved in litter 

decomposition and soil nutrient mineralization which is important in the sustainable development of plants and trees. The 

functioning of an ecosystem is controlled by biogeochemical cycles driven by microorganisms. The cell membrane of all 

microorganisms is composed of phospholipids that are easily metabolized after the cell death. Hence, phospholipid fatty acid 

(PLFA) analysis of microorganisms can be used for the characterization of living microbial communities. PLFA analysis is a lipid 

based, culture independent biochemical technique.  Therefore, PLFAs can be used for the characterization of soil microbial 

community structure that are not able to cultivated by the conventional methods. This profiling act as a biological register of soil 

health, and as an indicator of soil response to different field management systems like biochar. 

Index Terms: Biochar, pyrolysis, PLFA, microbial communities 

 

I. INTRODUCTION 


Biochar is a highly porous substance produced by the 

pyrolysis of biomasses and inoculated into soil which 

helps to increase the fertility. It also stores carbon for 

many years and helps in its sequestration and mitigate 

climate change [1]. Biochar increases the properties of 

soil which increase the nutritional value of soil and thus 

the number of plant growth promoting organisms [2]. 

Soil microorganisms helps in the shaping of humus, 

modification of soil minerals and biogeochemical cycles 

[3,4]. The microorganisms in soil shows the quality of 

soil and it undergo alterations according to the changes 

in their environment [5]. Soil health can be analyzed 

using the microbial structure in soil [6]. Effect of biochar 

on soil properties are shown in Figure 1. 

 

Figure 1. Effect of biochar on the properties of soil [7]. 
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1.1. Phospholipid Fatty Acids 

Bacterial and eukaryotic cell membranes mainly contain 

phospholipids. The cell membranes of all the three 

domains of life are composed of these phospholipids [8]. 

Each phospholipid molecule consists of a single glycerol 

backbone, a hydrophilic polar head and two hydrophobic 

fatty acid tails.  Phospholipids are formed by replacing 

two OH groups in glycerol by two fatty acid chains (non 

polar tail) and the third OH group by a phosphate group 

(polar head). The membrane fatty acids vary in their 

chain length, microbial fatty acids are of length between 

12 -24 C long. Commonly occurring fatty acids have a 

chin length between 14-20 C long [9]. 

1.2. Phospholipid fatty acids as biomarkers 

PLFAs act as markers for specific communities of 

microorganisms. In other words, lipids of a particular 

group of organisms will be same at a particular 

concentration. But the specificity level is rare [10]. Even 

though most of the lipids are common among different 

organisms, some microbial groups contain a 

characteristic PLFAs and are used as a biomarker. For 

example, 18:2 ɯ 6 is used as a biomarker for fungus 

biomass and number [11]. 18:2 ɯ 5c is used as a 

biomarker for arbuscular mycorrhizal fungi [12]. 

1.3. Nomenclature 

PLFA naming was done in a common manner, in which 

the total number of carbon atoms in the fatty acid chain 

was written followed by the number of double bonds, 

which are separated with the punctuation mark:. The 

symbol Ɯ was used to denote the position of double 

bond in the fatty acid followed by the number of „C‟ 

atoms from the aliphatic end of the fatty acid chain. By 

custom, for example, it is written as 24:1 Ɯ6c [13]. The 

http://doi.org/10.36647/978-93-92106-02-6.5


Nivya Mariam Paul et al. 

25 

prefix „a‟ indicates anteiso branching and the prefix „i‟ 

denotes iso branching. Methyl position, if it is not iso or 

anteiso, is written with the prefix „Me‟ (10Me 22:0). 

„Cyclo‟ represent cyclopropyl PLFAs. „OH‟ indicates 

hydroxyl groups. DMA denotes dimethyl acetal [14,15]. 

II. CONCLUSION 

The profile of PLFA analysis helps in determining the 

microbial community structure and biomass content of 

environmental samples. Phospholipid fatty acid analysis 

helps in the calculation of alterations in the microbial 

communities than molecular methods. Biochar 

application into soil increase the microbial diversity and 

PLFA is a good tool for the calculation of biomass 

content and microbial diversity after the application of 

different types of biochar. 
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