CHAPTER 11

LITERATURE REVIEW

2.1 Bacillus subtilis Y'

B. subtilis is a gram positive bacterium that has the capability uu: large number of

peptide antibiotics with non-proteinogenic constituents an ‘ua' linkages. Surfactin,

licf I tldu that non-

namgy 1 ﬁt@nal peptide
'n(@' as secondary

mycosubtilin, bacillomycin and fengycin are small
ribosomally synthesized by large multiprotein comp
synthetises (NRPS). Always these peptide anti
xporwtial growth phase
OSb‘(B. subtilis have the
f\to its characteristics as a
L&é\md polar head group in

actiNroduction at the same time;

metabolites and which are produced at the ¢

(Stein, 2005). According to (Seydlova \%

capability to encounter the physical nuuc(mal 11

soil-dwelling organism. Besides, it als

response 10 its stationary phd\L LO

2.2 Surfactant

Surfactants are amp {YC cohpdPn @h have the capability to accumulate between

fluid phases sud::Wuu 1( i of 01@\\’&1@1‘ and it’s also known as a surface-active

substance. Theg able to the 1Ldu&non of surface tension as well as interfacial tension

and form er s (Desai & Banat, 1997). By having both hydrophobic and hydrophilic,

surfactants rom within the most distinguished chemical products, used in varieties of

applicatio™®such as agriculture and household (Deleu & paquot, 2004).

Surfactant able to reduce of the free energy of a system through substituting
bulk higher energy molecules at interface. Their capability to assemble contaminations

has been the reason why surfactants are so popular in soil washing or flushing. It



hydrophilic group has high affinity towards the bulk medium, while the hydrophobic part
has not or less affinity. Because of this amphiphilic property, surfactants have been
utilized widely in industries as emulsifiers, de-emulsifiers, adhesives. wetting and

forming agents, flocculating (Mulligan & Gibbs, 1993). Y'

In addition, lowering surface tension, increasing solubility, I \CQ detergency
power, wetting capability and forming capacity have been synonyn with surfactants.
Referring to the characteristics surfactants have, no wonder surégctafis has become the
main option in petroleum industry particularly in promote oi rewu application through
' 199'1). Although that,
mingral ﬁo%ﬁ\dulligan

&
’ Y

are sQNbility promotion

increasing the solubility of petroleum ingredients (Fala

surface tension reduction and low criti numiow. Between two

immiscible phases an interfacial boundary pr 113{ fa tQts concentrate at the
'&—liquid. The hydrophobic

interface either in liquid-solid condition

moieties concentrate at the surface,

10 1iTiﬁ$ts are oriented to solution.

Capability to decrease thus lower Spfmwec t a @\sure towards effectiveness of
surfactants through determinin® urfagg,_er 'g.y(B unit area required to achieve a

molecule from the bulk phaKN;c N \{056@78).

The presences o% Ctgnt® nedc qes fiergy to bring molecules to the Surface
and the surface tensi wer Sle, can reduce the surface tension of water
from 72 to 35 mm the intMfadial (¥7sion; which refers to the tension between polar

115,

and non-polar for water agaiﬁ n-hexadecane from 40 to 1 mN/m. Usually The

\‘%kcd with the concentration of the surface-active compound until the

-oncentration is achieved (Mulligan, 2005).

surface te

(&)

critical

The lower critical micelle concentration, the more efficient surfactant is and less
surfactant is needed to lower the surface tension. The critical micelle concentration is

defined as the minimum concentration necessary for micelle formation while in the



practical; the critical micelle concentrations is the maximum concentration of monomers

of surfactant in water and are influenced by temperature, ionic strength and pH (Becher,

1965).

energy costs, for example the energy required for pumping in pump an

techniques. Within the most essential section critical for surfactant
type. physicochemical behaviour, solubility and adsorption behava
solvents. chelating agents bases and acids , surfactant have utilized to promote

metals removal, while in the same time new markets are cullt y b':ing developed for

NNy
2.3 Biosurfactants 4 <

Biosurfactants are amphiphilic compounds }@d in livi urf@gﬁ. and also they able
to either stay adherent to microbial cell S%CS or \s&u @1 the culture broth. The
increasing interest in biosurfactant 1% it abilg 10@\ a substitute to synthetic
surfactants affiliate a number of fegureNuc T di QI,I)’. environmentally friendly
nature, and the possibility for 1%

pH, it

ile prolucgo, ypctivity, effectiveness at extreme

temperatures, and suw. an 1 m{ these molecules for implement
applications in cosmetics, l&n‘es i p@aceulicals. and detergents. In spite of
various advantages of Qo8 fagtaftts ’lpcﬁg to chemical surfactants, it is still not
competitive in vary Qﬂ ap ‘190 S Sﬁ to rising cost of production together with
weak strain produ %and the eeg 1%"65{1)' substrates (Deleu, 2004).

N

Bioer®®nts are produced by various types of microorganisms; include gram-
POSitivaRgNne oram-negative bacteria. and fungi (Ron, 2001). The most commonly
reviewed biosurfactants are from bacteria, particularly those produced by members of the
Pseudomonas and Bacillus genera (Ron & Rosenberg, 2001). Biosurfactants are classified
mainly by their chemical structure and microbial origin. Biosurfactant structure consist of

hydrophilic moiety which includes an acid, peptide cations or anions. mono-, di- or



polysaccharides and a hydrophobic moiety of unsaturated or saturated hydrocarbon chains
or fatty acids. Some main classes of biosurfactant include glycolipids, lipopeptides and

lipoproteins, phospholipids and fatty acids, polymeric surfactants and particulate

surfactants (Desai et al., 1997). Y~

In the late 1960s, biosurfactants have been attracted attenti Lvdrocarbon
dissolution agents, and their applications have been greatly extende he past decades
as an evolved as replacing to chemical surfactants (carboxylates, sWnates and sulphate

acid esters), especially in oil industry and food, pharmaceuti nat et al., 2000; Desai

et al., 1997). The reason for their popularity as high va crobid] ‘proghicts is mainly

1e§s.8'éxtremes
NIT IS
ity of’ tHe aplicglivn, and their

nts né/ lack (Desai ef
tic P( perty to reduction

due of their certain action, low toxicity, higher biodegra

of temperature, salinity, pH, and widespread the po

unique structures offering new characteristics that cl%mal QC
al. 1997: Kosaric, 1992). Biosurfactants possewcl macl J

the surface and interfacial tensions utilize the ms Qhemical surfactants.

S
e echa
Through microbial fermentation proces**%sc 1%&
a

cheaper agro-based substrates and Wq\la erialg, u1 c@iical surfactants, which are
\

mostly derived from petroleum, feev . ‘e
N
& prédd

Through used the bulk agro#vagl iosurfactants as a medium with the

presence of respective &lc lal s
environmental compaul%, reptar {0 1}1[12 racteristic, higher selectivity and ability

to biodegradation all%wards of
compared with wemical

A 2
Q\be produced by utilized

-eat @)ducer or synthesizer. Improving

et have been granted with their unique assets
) fntlgatzed surfactants (Mukherjee er al, 20006).
gl &
Bmsm‘iactams& be produced &g several low-cost waste substrates, and therefore

resulting tOags tion their production cost (Makkar & cameotra, 2002). It’s well also

¥ factants have many several of groups, each group has natural role in the
growth of the organisms in which they are produced. These including increasing the
surface area and bioavailability of hydrophobic water-insoluble substrates, pathogenic,

heavy metal binding, quorum sensing and biofilm formation (Ron & Rosenberg, 2001).



10

Biosurfactants can be classified mainly into four categories, which are glycolipid
(Kitamoto. 2002), fatty acid, lipopeptide (Peypoux er al., 1999) and polymer (Rosenberg
& Ron. 1999). The classification depending on the structure of their hydrophilic part
(Muthusamy et a.l, 2008). Biosurfactants have huge potential in the fields an -obial

applications especially in antiviral antibacterial, anti-mycoplasma, and an g%l (Singh

& Cameotra 2004).

Since biosurfactants are biologically produced and safer cO ‘ed to chemically
synthesized surfactants, biosurfactants become suitable al *nzﬁ\'cs against synthetic
medicine and antimicrobial agents. Besides, biosurfac can c' usgpl safely and

effectively as therapeutic agents or especially while o rcsistince

1 uﬂc]g\,?'dusati\'c
Q{l '&s Cameotra,

O

. e
organisms for many life-threatening diseases keeps mcrcu}i

2.4 Lipopeptide &\

Lipopeptide biosurfactants are mostly pro luts us and usually manifest
“Q )

themselves as mixtures of isoforms withagMeht var wns jﬂﬂ. length of fatty acid chains

discovered until now can be

ng (Jn

2004).

—

and amino acid substitutions. ‘jgre opepti

divided into surfactin (Peypoux e/ ., l% liﬂﬁ, 2005), iturin (Tsuge, et al., 2005)

and fengycin families (Ong a\cu/ lQOO( 2 'l‘h@rc made up of seven a-amino acids

(iturin and surfactin) \ agin z¢ia&)@‘ngycins). Surfactin is of particular
S

importance in this stu 1s fyfthd) ¢ SCL@L

LA
&5

2.5 Surfa 't%

clic lipopeptide produced by B. subtilis as a secondary metabolite during

their growth and helps in mobility and colonizing surface (Maget-Dana & Ptak, 1995).
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Surfactin was discovered in 1968 when Arima analysed the B. subtilis broth,
where he discovered a new compound is biologically active and it was named surfactin
because of its exceptional surfactant activity and it’s also been clarified structure as that
of a macrolide lipopeptide (Kakinuma er al., 1969). In spite of, the disc several
types lipopeptides. but surfactin considered of the most importar mnd also
considered the main representative of this groups, and it also has attr@e attention a
large number of researchers to be a substitute for the types of chelanurfactants which

have effects harmful to the environment. V

Surfactin of the most important characteristics Mg zabi'ity to differentiate
between viral cells from mycoplasma cells, and there havggen IWOf proposals in

L
0'1@‘02011 et al.,

1997). Kumar er. al, (2007) reported surfactin gaycOplasmfl v el%ﬁﬁated from an
111?1

to how to use it to ensure the safety of pharmaceuti rodugts

extensively infected irreplaceable hybridoma cel li e a nt indications of

limited elimination, suggesting the pos*& sefull

decontamination. Has been examined the gffect Of samac

cells, a human colon carcinoma cell E% b“‘%a
d

preventing the spread of the cells LM

. N e
tha imu¥ng the pro-apoptotic activity
. - o s
and wresting the cell cycle. R*‘uw') 5,\0w rajsgirfactin has the ability to create
%s Y

f actin in achieving
nyhe proliferation of LoVo

ak 2007). Where surfactin

anti-cancer proteins as a result plogs, The survival and also its ability to

)111K

down-regulate the cell cy NNhal\ a/..% 8) Results confirmed the potential
application of the two l'%ﬁaq‘fac ANLSY fpc 'G’SF) and rhamnolipids (RL). in order to
promote the decompgmytiod of fliesp *(ﬁ@inaled soil and water, high efficiency of
biodegradation in &l s{sv]% $

AR

\
2.6. Biolog roperties of Surfactin
Surfactin pY@uced by B. subtilis was first identified as a potent inhibitor of fibrin cloning
(Arima er. al, 1968) and later found to lyse erythrocytes as well as spheroplasts and
protoplasts of some bacterial species (Bernheimer & Avigad, 1970). Surfactin is

antibacterial, antitumor and hypocholesterolemic agent. It is the most powerful
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biosurfactant known lowering the surface tension of water from 72 to 27 mN/m (Cooper
et al., 1981). Biosurfactants provide an advantage over synthetic surfactants because most
are biodegradable and less toxic. Since the biosurfactants are natural compounds they
have industrial importance. They are distinguished by excellent surface at embrane-
active properties along with superior emulsifying and foaming prop(%g at can be

utilized in food biotechnology and in the agricultural sector (Peypoux & al#1999).

Of the most diverse activities for surfactin illcludinwcnion of antiviral,

starfish acolyte maturation and anti- mycoplasma activiti ypoux ef al., 1999),

emulsification, foaming (Razafindralambo er al., 1993), yC1 a' activity against the
fruit fly Drosophila melanogaster and there are some V
lipoprotein membrane such as herpes and retrovirusgsAr

this biosurfactant (Assie ef al., 2002).

Platelet aggregation was inhibited densi

f= O

clots was decreased by the preincubatio(o!‘ PR

TEYci Among the advantages
W, leads to the formation of

facilNted diffusion of fibrinolytic

N
N

2.7. Structure and physi@

Surfactin was discovcru% :
is named as surtuc‘% y L0 g 2] en@nriactam activity (Peypoux et al., 1999). The
surfactin structuge 5 claracterized by aj@l')tapeplidic moiety (j -aspartic acid, | -leucine, -

glutamic acid Ncinc. L -valine and two p-leucines) linked to a beta hydroxyl-fatty acid

of the chagi ngeths 12 to 16 carbon atoms resulting in cyclic structure. Figure 1 shows

the pri ucture of surfactin. Based on the figure, hydrophobic amino acids remains
are located at positions 2,3,4.6 and 7, while the glutamyl and aspartyl remains at position
I and 3, respectively introduce two negative charges to the molecule (Seydlova ef al,

2008).
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FIGURE 1: Primary structure of surfactin.

CO —L-Glu' —L-Leu D?ﬂ

CH.

Although lipopeptide antibiotics

advantage surfactin ability to collcct%& 1
interactions with biological systcms% ad’\

When considering lh\truc ur

lolz{q, Micelles Surfactin are heterogeneous

with respect to volume % riitfbr w! déTrent configurations. It was noted that the

quantity of assemblj &l’cll X
(

any 11 (Zhou er ¢§. W10)or2
core shell ty N“ the h_\'dl‘OCﬂI‘bO\l’ chain and the hydrophobic residues leads to the

e of the micelle (Shin er al., 2009). However, it has been detected

d ®Maller than that traditional surface microbial

w2

N

én{?'u/.. 2009). The structure of the micelle is of the

formatio

kinds of micelles might be more than 170, and even with the various

many @&ger

forms oval, spherical or cylindrical (Heerklotz & Seeling, 2001; Zhou et al., 2010).
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2.8. Surfactin isoforms

Surfactin consists of lipopeptides with similar chemical structure called as
isoform. Although there are  the large number of isoforms for surfactin it can
differentiate between them in terms of physical properties due to difWes the

variations at the peptide ring which the substitutions of amino acid com \s occurred

and also due to variations in the branch and chain length of its pXxy fatty acid
components. Considered the use of different forms of thin strains . subtilis under
environmental and nutritional suitable conditions are key factw the production of

various isoforms (Kowall ef al., 1998). R '
'§ P

There are few authors that have establighed “thefr 1 al%lJ\Y'reQarding
ra’ hors able to
rs n@{ioned about at

d, 2088). Peypoux ef al.,

characterization of surfactin isoforms with different ditions.

a

LY

demonstrate that surfactin consists of 6 isoforms WefIcT s
least 9 different isoforms have been idenliﬁen%Ml-M?l\w
(1994) suggests that alteration of peptide seqt affects

surfactin, hence producing new isofort ]%16 s@\}Xi
subtilis S 499 is differ from the surfac® 1d: 1% in siti@ﬁz by the replacement of L-
Valine residue with L-Alanine I'GSi@iCl a lo%& ulture medium containing L-

Alanine as nitrogen source. I Q
e
A another study 1\@ n

local isolates B. subtilis

isoforms and contin &H di
n

owall ¢

into its structural &g uﬁ @)
\A 9
%‘goud et al., (2008) have identified a number of surfactin isoforms of

ated from B. subtilis BSS was discovered a number of six isoforms are

sur@e—active properties of

'ms 1S 1solated from B.

1at &separalion of mixtures surfactin from
| .c : :
lxullfm:d RP-HPLC for separation of surfactin

211 AALDI-TOF to characterize new isoforms

which
similar to standard surfactin (9 isoforms) after comparing the chromatogram results, thus
there is relationship between strain variations and differences in relative abundance of

surfactin isoforms being produced.
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2.9 Biological Application of Surfactin

B. subtilis is one of the most famous bacterium that is well-known and has been using

these bacteria in many research and domains due to the ability of these bacteria to

produce surfactin substance (Maget-Dana & Ptak, 1995). Surfactin hgs b largest
\tls surfactin

91). blocks the

amount of interactions with cell membranes and lipid bilayer membra
used in a large number of different medical fields (Sheppard er a.ﬁ&

activity of cyclic adenosine mono-phosphate (Hosono er al., 1983\gnhibits platelet and

spleen cytosolic phospholipase A2 (PLA2) (Kirn, 1998), and L\N antiviral (Kracht er

N\,

1S
Ih’t 2 ity to resist the
mug rt to treatment
éﬁncc surfactin against

sedical importance. Thus

al., 1999) and antitumor activities (Kameda er al., 1974).

2.9.1 Antibacterial Activity

In fact. there are a large number of pathogenic be
medications and these bacteria pose an ong

substitutionary. Research reported the 1nh

different types of pathogenic bacteria an ov

surfactin is an effective altcmali\'c f

as safe and effective therapeutic muo
'1‘

Has been studying 1;3‘&1
ds lt'{)& ability to disable activity LPS activity

istrial, and can be utilized

L | ~
%Q to suppress the influence of

b aract with the fact that the nucleus

inflammatory Lipopoly sac&\ (L
cells showed. Whereas s& ;

can potentially can b‘ gary agent. Surfactin proves to be a good

indicator for the l% uceg ‘ssim® inflammatory mediators (IL-1p and iNOS)
(Hwang ef al., 20 >duces the pla;%:}.gndolo\m and TNF-a and nitric oxide levels in

responding tc l related septic shock (Hwang et al., 2007).
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2.9.2 Anti-viral Activity

Surfactin antiviral activity against the various types of viruses, including semliki forest
virus, herpes simplex virus (HSV-1 and HSV-2), simian lmmunodehc virus

felinecalici virus, vesicular stomatitis virus and the murine encephalon@ tis virus.
a

Of the most important properties of the antiviral activity surfacti

interaction between the membrane surfactin and the lipid melw of the virus

(Vollenbroich et al., 1997).
2.9.3 Antitumor Activity \d
’ ? '\V'
Kim ef al, (2007) reported surfactin anticancer_ef dqp ab&ny on DNA

fragmentation and loss of f enhanced polarity a% mbl( 11 d and cell cycle

physicist

arrest. There is also a recent study has show, acthNQl s acwt{on the colon cancer

through its ability to inhibit the prolifer 1011 ens.  The inhibition of
cancerous cell growth through surfactin aiua N le@on of apoptosis and cell

cycle arrest via the suppression 01 uvn 1lagg; signals such as ERK and

5y C s !

There are many sludm&hat ni "ﬁ%\l at suifgtin, through a ROS/INK-mediated

A

PI3K/Akt (Kim et al., 2007).

mitochondrial/caspase pat/fivhg 1l iiuﬁ) n and leads to apoptosis of MCF-7
human breast camu‘ C clfarfc 1cs(9|rfactin its ability to generate reactive

@

oxygen species nece 1 L ulation of the median survival ERK1/2 and
JNK, which are k QllleIs 0 blus@uccd apoptosis. Considered also stimulate the

cells to upopt n >W strategy, wm&r will have a great future for the prevention and

treatment Qf*
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2.9.4. Anti-Mycoplasma Effect

Surfactin showed positive results in the mammary cells contaminated as reproduction
rates have improved and led to a radical change in the cell morphology, and_therefore the
low cytotoxicity of surfactin to mammalian cells that allows speciﬁc'% ivation of
mycoplasmas without harmful effects on cell metabolism in the cultur s@lenbroich et

al.,"1997).

Recently were studied surfactin's ability to killing mycoplaw cells (MIC 25 pM)

independently of the target cell concentration, it is consider

h&hallmark of the working
method of antibiotics. Surfactin offered a synergistic efi e :qte 1 mycoplasma
activity, killed at about two orders higher than thosdwof the dhtir o Size used
separately in combination with the enrofloxacin (Fas al, 2‘90 s é

\ N

Vae &
3 o)
ept etand\J3-hydroxy potential fatty

I‘,‘ g&, /iral, anti-tumor and broad,
and the activities hypocholesterol Y30 c ¥/, ,@03). Heptapeptide molecules,
showed surfactin and iturins ac .YNG" 1] gbl Qwith a spectrum antifungal and
wide, which makes it possibj™agent 0\“? ntrol $¥€al in order to reduce the utilized of
chemical preservatives in% M 'ana é‘f’eypoux 1994; Sandrin et al., 1990).
The clinical trials have 1 to 1u‘1 séin ("‘1?1imals also as the value of the drug to be
spectrum to have a I% ati-fgmbalflow t&city, and low impact sensitivity (Yao et al.,
2003). Bacillus ca

including F I(S(I:N‘])p.. Aspergillus spp., and Bipolaris sorokiniana.

S

2.9.5 Antifungal Activity

Surfactin produced by B. subtilis contai

acids and bioagents this appearance SK 1m ar

ngd discourages g@&jlh of several fungi pathogenic of the plant,
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2.10 Toxicity
This is due to hemolytic activity, which could be interpreted the capacity of surfactin to
destabilize the integrity of the structure of cell membranes and is one of th* cts of the

1 %1 described
ion ™

most understandable surfactin use in medical applications. Effect 1
depend on concentration of hemolytic surfactin as surfactin concentrat explode 50%

of red blood cells (HC50), which is equivalent to 300 micromoles / Mer (Dufour er al.,

2005). On the other hand, the concentrations of surfactin us N’arious biomedical

studies is much lower than the threshold. ie, 30 micror SY/ liter. The minimum

concentration of surfactin that hampered growth quite mySaglasnjataN ¢¥48H (MIC) 25
micromoles / liter (Fihri et al., 2007). The treatment ved 3P mi r?m‘qﬂ;g'/ liter of
surfactin anti-proliferative activity of a large in hgma colog cangfr ceﬁs (Kim et al.,
2007). and was capable to bring about progra mezc 1 4

%

el in hwXan breast cancer
1y 1

cells (Cao et al., 2010). Has been reporte s refated surfactin in stay

alive. clinical signs. blood measuremegt an : rvT Ae;z;llological appliances
haematopoietic yet (Hwang ef al., 2009 ) Py ‘_}

S

s 3
\NLlVUS aléjdnc of the most common species of

2.11 Fungi used in this study

2.11.1 Aspergillus niger or niger

the genus Aspergillus. T

vegetables, which inclu%

of food. Reports in

df:yols. onions and is a common contaminant

esent in all kinds of soil, especially in indoor

environments, begat

Stachybotrys Mosl often huppcns\hixing because Stachybotrys has a kinds of mold

called blgg 8. (Samson ef al., 2001)

AWugh the cases rate of this rare fungus, but they may infect the spaces
containing air like bronchus or pulmonary cavity and usually harmless (Bennett, 1979).
Patients with immune deficiency are the most susceptible to this fungus and thus

susceptible to otherwise common and usually harmless microorganisms. The use of
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supraphysiological doses of adrenal corticosteroids and chemotherapy, considered of

factors that may lead to immunosuppression (Bennett, 1980).

2.11.2 Glomerella cingulata is a type of a plant pathogenic fungus tha % disease on
many of the hosts including apple bitter rot and quince and antlnacnoA many types of

fruit and vegetable such as mango (Sangeetha & Rawal 2008) &W—AHA & Wataa

& Enobakhare 2007).

2010), or cultured plants like St. John’s Wort (Hypericum perfol m) (Penz. & Sacc
2008). It also causes leaf spot on Hevea brasiliensis (Ad z

Danielson is a natural phenol and a phytoalexin ploduc the Wuca papaya to

fight Colletotrichum gloeosporioides Glomerella ulatal 1s l,s ual stage
(teleomorph) while the asexual stage (anam ]) ip Ic olletotrichum

\,

43'

9

2.11.3 Candida albicans is a type of fun lhat @YX &e’htlally and it considered
the main reason for genital infection 1alﬂf in @me&agmal and oral infections
NA l%‘%o death, especially patients

i rapy, organ or bone marrow
0 gléy and the formation of membranes

gloeosporioides (Echeverri et al., 1997).

J”
44

and candidal onychomycosis. Fungal
an’

with immunodeficiency (e.g. CAI C
transplantation). C. albicans g as

vitality on the surface 01 1 d 1at a{g, 1sed in the examination of the human
body from the inside, 5 lh tales ?‘! ecame a hospital-acquired infections of
the most imporlam lh 1ca nsghgt s to health.

lniLLIlO s fungus is ll*tf;aud only in the mucous membranes such as the

mouth and \%\\ hich is known as thrush and can be cured easily, especially in people

who ar ymunocompromised. When injury by this fungus initially appears as a

single yeast cell usual then automatically turn into filiform and multicellular This

phenomenon is called the dimorphism (Ryan & Ray 2004).
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2.11.4 Candida tropicalis this fungus is widely spread in marine environments in tropical
and subtropical areas were obtained it from the mud and seawater and marine sediments

and also the small intestine for fish, and from several types of fruits, faeces and soil. C.

tropicalis is one of the most common Candida causing human diseas tropical
countries; C. tropicalis represents 4% of yeasts. Considered the cldgik®ation for C.
albicans closely with C. tropicalis and they share many pathogesegualities. Causes
bloodstream infection and less common tissue invasive candidiasis flso seldom cause
biofilm infections and oral or vaginal thrush often more patwic than C. albicans

(Berkhout er al., 1923).

For the treatment of Candida in the blood arefadvised t¢ utify

ti8u¥mphotericin
B or an echinocandin with extended-spectrum trid S alte)n tivgs sql'?‘non acceptable
and considered fluconazole resistance main 1‘6&&] mon %ﬁt it may be an

incentive for exposure. Physicians in the are . Grig %mmon need to take

2.11.5 Candida krusei is a buddin\' fungus is a fungi emerging
pathogens And more people urvc ' eficiency patients and those
suffering from oncology and 1 M this fungus has natural immunity

against to fluconazole. The Nei higher than the more common C.

albicans. The posm\

(Pfaller er al, qoox) o(-)
\

2:11261C andldaA&ﬂosls 1s?£y s&.unudl species of the yeast family which became
an lmpmlan on to sepsis and }wound and tissue infections in patients with HIV.
Consideae&e Immune system is a major player in C. parapsilosis infections. Reverse C.
albicany! C. tropicalis, C. parapsilosis is not an obligate human pathogen, was

isolated from non-human resources such as pets, insects or soil.
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C. parapsilosis is also a normal human commensal and it is one of the fungi most
of the time isolated from the human hands. But there are several risk factors which can
help C. parapsilosis to colonize human host. Considered Immuno-compromised

watestinal

individuals and surgical patients, particularly those having surgery of the g
tract are more vulnerable to the risk of infection with C. parapsilosis. CgrroMJy there are
no cure agreed upon for C. parapsilosis diseases by researchers in spa %1 attempts to
extract any foreign bodies and the administration of a systemic a?mgal. Considered
amphotericin B the most commonly used antifungal. Fluconazol®N§g often administered

substitute to amphotericin B (Segal er al., 1996). Y.

2.11. Local Isolates of B. subtilis \dv e

| & :
This research focusing on reducing the cost of surfagg®® producfio@®y UARI Malaysian
isolates of B. subtilis strain. The main three 1ea¥ﬂ behind G usu%y(;n these local

isolates are their abundance, possible productw ne ms%d producing high

yield of surfactin. These three main 1ms n contrggte @mducmo the cost of

surfactin production, which is one of lh° hindre \% i1

tueal ocessing and low surfactin

A mmercialization due to

utilization of expensive substrates Sll 101 8

yield. We can take advantage of logg

subé@‘* tension due to the differences

» of podyfidgdyew kind of isoform of surfactin.
v.# '3
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