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Biodegradation of regular steranes has been observed only in heavily biodegraded oils

after complete removal of the compounds like n-alkanes and isoprenoids. In many cases,

steranes are more susceptible to biodegradation than hopanes (Wenger et al., 2002; Peters &

Moldowan, 1993). In general, the susceptibility of steranes to microbial degradation typically

decreases with increasing carbon number (C27>C28>C29>C30), and compounds with the

biological configuration are more prone to degradation than the other isomeric forms

(520R >> 520R ≥520S ≥520S;

Peters et al., 2005).

The main goal of this work was to investigate the preferential biodegradation of

regular steranes based on quantitative analytical techniques (MRM-GC-MS) and compare the

observed results with the biodegradation scale proposed by Wenger et al. (2002).

Thirteen samples of lacustrine oils with moderate thermal evolution and submitted to

different biodegradation degrees, collected in an oilfield in the Brazilian continental margin,

were selected for the study. All these oils were generated from source rocks in the Barremian

rift section, and were trapped in Upper Cretaceous-Tertiary reservoirs. Non-biodegraded oils

have API gravities in the 28-30º range.

The saturated hydrocarbon fraction was quantitatively analyzed using gas-

chromatography with mass spectrometry (metastable ratio monitoring or MRM-GC-MS with a

Waters Autospec system). -cholane (100 ppm in the saturated hydrocarbon fraction) was

used as internal standard and compounds quantified in relation to it.

The biomarker concentrations were measured in the saturated hydrocarbon fraction

and recalculated for the whole oils based on the percentage of saturates obtained by liquid

chromatography (MPLC) considering the mass losses during the analysis.

The results show a relative increase of the steranes concentration for the oils as API

gravity is reduced from 30 to 20º due to the preferential biodegradation of more liable

compounds such as n-alkanes and isoprenoids. For oils submitted to even more intense

degradation levels (API gravities below 20°), a remarkable decrease in the steranes
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concentration was observed, suggesting that these compounds were probably also affected by

the biodegradation process (Figure 1A).

In this study, differences in biodegradation susceptibility of steranes related to

isomeric forms and the carbon number of the structure were noticed. Relative losses of

steranes were calculated taking the sample with the highest concentrations (19.5º API) as a

reference. Steranes losses of more than 70% were estimated for the most biodegraded oils.

Under more severe levels of biodegradation, C29-steranes were preferentially removed when

compared to their C27 and C28 homologs (Figure 1B). Among the C29-steranes, the

520R configuration was apparently the least affected by biodegradation.

Furthermore, it is worth noting that in moderate stages of biodegradation (18ºAPI oils)

hopanes are preferentially removed, whereas both hopanes and steranes are degraded in more

severely biodegraded oils (9ºAPI oils).

5a,14b,17b(H)20S

0
10

20
30
40
50
60
70
80
90

100

9 11 13 15 17 19

APIgravity

R
e

la
ti

v
e

lo
s

s
%

C28

C29

C27

(A) (B)

RegularSteranes

0

50

100

150

200

250

300

350

400

5 10 15 20 25 30

APIgravity

c
on

ce
n

tr
a

tio
n

(p
p

m
)

C27

C28

C29
r elati ve enrichm

ent

r e
la

tiv
e

de
c r

ea
se

Figure 1. Variations of the concentrations of the C27 , C28 and C29 steranes in the whole oil as
a function of API gravity (A). Relative losses (%) of the 520S isomer of C27,

C28 and C29-steranes as a function of API gravity (B).
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