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Figure 1- Number of scientific articles published each year for evaluate soil microbial
community structure using phospholipid fatty acid pattern (Frostegard et al., 2011).
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Figure 2- Position of the phospholipids in the membrane of living cells (Kaur et al.,
2005).

X—0—0C" 7 TSNS

X— D_OC/\W
X— O_OC/\/\/\/\/\/\/I\/

straight chain saturated

iso-branched

anteiso-branched

X—Q— chw

cis-unsaturated

X—0-0C" TN N~
X— O_DC/WVVW\

.(Denich et al., 2003) il o > ladewl Slasle - ¥ S
Figure 3- Structure of different fatty acids (Denich et al., 2003).

trans-unsaturated

cyclopropane




Mo Sl e 30 S 8L J 5l 55 Y5
©) RSO Jloe b s LS S
3 o¥e S Sl Al () ez s
5 Sy e s Bl e 4 ke O
56 55 4 e byl 03 5 S e Sani Sl
S Aeel) Jold s S8 sl e SSE
(0158 5 gy (o o Al e 5ind
oS ooken 5 e 2D ld ol 36
33 4 sl S SeS 4 oS WL (s
Syt Sl ps, 5B
GC) (l8 1,8 pile 8 ip by 4l o

Yo 8 GBSk s el oy
serare Jby JE 1 L 5l 2 S
AL dbs cod e s s, oS
Oly B ot 53 5 aiey oSowe o gt
ey 35,5 SIS A S ples S
S el el e ol 8BS sl S
s bl e ool Ol O s
O gt (5 0313 Sl 5 0358 58 Ol
oal s oy Do o el e gl 2l
g o ol O 3100 Sl e S
oipn Ceelt pll n a) Oge el s
(olods atle 3L Ol = s 3K Das
o i Dot 1 5K 2 oK
(0 58 &) &S

Jols Jgoms 0 a3l 05 Sla (gl
5 WLl Sl Bl 818 e Bl
e wn 5l o 4 5l 53 B es S WSSus du
Jslome slsn 5 silie ol Juls WL 50 5
b 5 s 5 LBOLAR s S Opman Ol 5
s S e s S 56 Ll ol 56 Ll
ol B Osel S WS 4 e L
55 S il p Sdsa
Lo (Sl I 95 al> o
Sk 052 @ 3 oy ) Jol 3L
(i sla g 05,8 I sl s edis S et
AN S A dedshed 5 A SIS
335 o 0l Koo 0t 0 ke 5 O gzl
SBl g 53 s sl pled e

Al Gy Smlesl aalsl sl L;)ﬂto.-

SO S it o Al 5 B o
25 g plol G810
oz kel KL g Ogendhete ip g al> e
FAME\ ) 2o/ Lo
KL gl pind 5 2 o U Gl
S g g S >
ik Ksd RS el fe 4 SSE
08) S 18 2l o o el s
o G 3y b 3 0,518 o )
Bl L3 Al e slasiyol 4 skl Olye
Jslie 10550 5 slome L300 @ s 235 0

! Fatty acid metyl ester



(\“*i b\:—ud.u cY OJLQ*:’ ‘V OJ‘QJ) 63)}\-:5 63}3}}&3}:\34’.&&

Environmental sample

METHOD IT

) Lxpad extractiom
(Chloroformm: methanol: buffer solution)
{1=2-0_8 wrfwrfu)
"\;_—’
SPFE-51
N [

HMeutral lipads Glyeo hpids Phospholipads ('P'L:I

Methanclysis
PL-FAME

Injected in GC ‘l"

=
TR

(Kauretal., 2005) 4 siud O > Aol gl Al J=1 0 5] Sled aled -8 S
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Figure 5- Fatty acid spectrum of separated by gas chromatography method (Barin et al.,
2013a).
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Table 1- Microbial communities along with specific fatty acids.
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Figure 6- The means of stress indices in soil around the root three plants of alfalfa, onion
and Salicornia (Barin et al., 2013a).
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Figure 7- Proportion of fatty acids divided into saturated, branched and unsaturated
soil around the roots of plants of alfalfa, onion and Salicornia (Barin et al., 2013a).
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Using of lipid biomarkers for assessing soil microbial community structure
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Abstract

The ecological balance of microbial community (MC) is very important as an index of
soil ecosystem health due to the pivotal and vital roles of MC. Microbial culture methods are
suitable for this purpose because the majority of soil microorganisms unable to grow on
synthetic media. DNA- based molecular analyses just provide microbial diversity data. Then a
rapid method for the assessment of soil microbial community structure is using phospholipid
fatty acid (PLFA) patterns (because they are degraded rapidly after cells death, by the action
of phosphatases). Moreover, PLFA provide broad information dealing with microbial
diversity, biomass and their nutritional - physiological status. Certain and specific PLFAS, viz.
trans/cis ratio ( monounsaturated fatty acids (16:1w7t) to 16:1w7c), cy/pre ratio (cyclopropyl
(cyl7:0 + cyl19:0) fatty acids to precursor (16:107+18:1w7 ) fatty acids, S/M ratio (saturated
to monosaturated fatty acids), G-/G+ ratio (Gram negative bacteria to Gram positive bacteria
fatty acids), F/B ratio (saprophytic fungi to bacterial fatty acids) were able as indicators of
physiological or nutritional status in different environmental conditions, such as heavy metals
polluted soils, changes in pH, depth changes drought, salinity, different agricultural
managements and flooding are used for evaluation of soil microbial communities. The method
of PLFA analysis in soil and determining microbial diversity, biomass and their physiological
status are addressed here.

Keywords: PLFA, environmental stresses, environmental assessment, signature fatty acids,
microbial community structure.
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