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Abstract

Background and Objectives: Microbial derived biosurfactants are amphipathic
molecules consisting of both the hydrophobic and hydrophilic domains which allow
them to be aggregated at interfaces of immiscible liquids such as water and oil. The
study focused on isolation and identification of biosurfactant-producing bacterial strain
from oil contaminated soil samples, characterization of produced biosurfactant and
evaluation of factors affecting on biosurfactant production and also antioxidant potential
and wound healing activity of produced biosurfactant.

Methods: An enrichment program for hydrocarbon-utilizing bacteria capable of
biosurfactant production isolated from soil samples was carried out on mineral salt
medium supplemented with ILCO, 1%. The organic solvent extraction method was
performed in order to extract the biosurfactant. Produced biosurfactant was
characterized by physicochemical properties and analytical characterization such as
FTIR, '"HNMR, HPTLC, CD and UV spectroscopy. The aggregation behavior of the
biosurfactant was evaluated in a PBS solution (pH 7.4) by using DLS technique,
turbidity measurement, and TEM inspection. DPPH radical scavenging activities and
FRAP assays were used to measure the antioxidant properties. To evaluate the wound
healing activity, 36 rats (previously wounded in the depilated thoracic region) were
randomly distributed into six groups and chromatic, wound contraction, and
nistopathological feature were examined. Assessments the level of ROS after
biosurfactant exposure were determined using MDA, H,0,, and glutathione GSH assay
kits. In addition, the acute toxicity of the obtained biosurfactant was also determined.

Results: The most promising isolate was identified as Acinetobacter junii B6 using 16S
rDNA sequencing and biochemical characterization .Application of two-level fractional
factorial design showed that surface tension of culture broth was maximally reduced to
38 mN/m in the optimize condition (NaNO3 2 g/L, ILCO 5%, temperature of 25 °C,
zeration rate of 300 rpm, and inoculum size of 2%). GC-MS analysis of the culture
oroth showed the ability of 4. junii B6 to degrade most of the alkanes' components of
ILCO when used as sole carbon source. According to the analytical characterization, the
biosurfactant was lipopeptide compound. The produced biosurfactant decreased the
surface tension of water to 36 mN m ™' with the CMC of approximately 300 mg/l. The
oiosurfactant showed the spherical-shaped vesicles at a concentration higher than its
“MC and the circular dichroism (CD) spectra showed that the secondary structure of
the biosurfactant vesicles is dominated by the P sheet. The biosurfactant showed an
HLB value of 10 that reflects suitable O/W emulsifying property. DPPH assay showed
notable scavenging activities at the corresponding concentrations with the IC50 value of
1.7 mg/ml. The best histopathological remission was achieved following treatment by 5
mg/ml of the LBS. Scar wounds at day 13 showed the lowest lesion sizes, increased re-
spithelialization, hair follicle detection, and decreased amounts of neutrophilic
mflammation, the immaturity of the wound bed, erythema, edema, capillary, and
m=tention of necrotic tissue. Results from MDA, H,0,, and GSH levels of the treated
sample confirmed the scavenging property of the bacterial - derived LBS through ROS

Conclusion: It can be concluded that both strain and product has potential applications
= various industries such as oil and pharmaceutical.

Nevwords: Lipopeptide biosurfactant; Acinetobacter junni; Aggregation behaviors;
sowsicochemical properties; Wound healing; Oxidative stress.




- }- "1‘

OloyS Sy pale ol8Lild
ol&iilo oSS M VIRV

aol bl 31 g8 dudani ygu0

= J= Jv&u}wb)lﬁ L, (PhD) R gaars (5 558 gzl o9l Llwibe B a4l obl aclis als

== s digei SR ygw g W g0 4 g el 5 gilwlos" Olye o le S S pole oKiils S gu Lo 48

= Mol Ay g Pge Sl ysil payp g CISE gmgn Oliogas et sl sl a4

c S o ol la prow glacl oas> L AY/Y/YA Tooe dul, g

L;é‘eﬂ.& roU 9 roU Couws

%ﬁ’ 0355 Slims Lo edle 28 ) Laal,, (o))olil: il
7

b g e 555 -

> eSS (oo 2S5 sabise (hoteul i

&ssee dxllo s (s hals s gioap

plge ol 25 (F19) glygls ol gae

a2 Sr bl dias o o250 (s7,1) olysls wla gl »

,_‘4_—4>

— ] QL_QL.; > };’53 <L5>)L>> Q‘)ﬁb Sl gas

r:L;Q’% Qlﬂ,{ /»:S.) kSL‘QS" \.J)'{A«QJL) O.L._)Lo_a o

b= oo plies Loy 25 o3 gl 8 Dl 55 e ousles

e

, , / ] ' _
w ........ tﬂ ............. o ),Q..A 9 e /"\H—JJ( ...... 4.?-)0 L) W}.\J C)....a a LS)L))E W 9 J.).)IS J.S....J




