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Abstract:

The present study was aimed to isolate yeasts from soil samples contaminated
with oil and their ability to produce biosurfactants. Five samples were collected from
different sites of Baghdad, thirty four isolate of yeasts were obtained from these
contaminated soil. Nineteen isolates from them were able to produce biosurfactant
according to the diameter of clearing zonein solution test, while other isolates gave
negative results. The yeast isolates which gave positive result werequantitatively
screened on the basis of emulsification index and surface tension, secondary screening
showed that isolates SD5, SB8 and SK10 giving the highest yield of biosurfactant in
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their cultures and the values of emulsification index were 45.7%, 56.9% and 53.4%
respectively. Also, the biosurfactant of isolates SD5, SB8 and SK10 were exhibited
maximum ability to reduce the surface tension of medium to 38.2, 27.1 and 30.8
mN\m respectively. Finally selected isolates SD5, SB8 and SK10 were identification
on the basis of morphological and biochemical tests, the results revealed that isolates
were identified as Saccharomyces cerevisiaeSB8, Candida glabrataSD5 and
Candida glabrata SK10 respectively.The three most active isolates were tested to see
their ability to produce biosurfactant in BH medium supplemented with four types of
agricultural residues (rice bran, banana peel, wheat bran and corn cobs) as a source of
carbon compared with BH medium with glucose. All isolates showed good ability to
produce biosurfactant in liquid medium with different types of agricultural wastes and
also with glucose. Candida glabrata SD5 exhibited highest activity for biosurfactant
production when grown on agricultural wastes and glucose depend on the values of
emulsification index and surface tension, whilethe wheat bran as a substrate gave best
stimulation for biosurfactant production compared with other agricultural wastes.

Key words: Yeast, Soil, Biosurfactent ,Agricultural wastes.

have a wide range of industrial application
including pharmaceutics, medicine,
agricultural, food, cosmetics industries it was
petroleum [8].Besides being useful in
bioremediation and improved degradation of
chemical contaminants in contaminated sites
[9].Biosurfactants produced from various
substrates including  sugar,glycerol, oil,
hydrocarbons and agricultural wastes[10].The
most promising substrate for low cost
biosurfactant production are agro-industrial
wastes which can reduce many processing
industrial wastes management problems
[11].This would lead to reduced pollution
caused by those wastes and economical
biosurfactant production [12].

The most important  biosurfactant
producing microorganisms reported from the
species like Bacillus sp., pseudomonas sp. and
candida sp. which known to produce
lipopeptide,rhamnolipids and  glycolipids
surfactants[13].The possibility of increasing
the range of uses for biosurfactant obtained
from yeast is due to their GRAS (generally
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Introduction:

Surfactant active compounds are synthetic
compounds that produced by chemical
reaction [1]. These compounds can be derived
naturally byvariety of yeast, bacteria and
filamentous fungi [2]. The production of these
compounds has become more important in
recent years [3].It is due to their different
advantages such as higher biodergradability,

higher selectivity, higher foaming,better
environmental capability, metal
binding,specific  activity at  extreme

temperature,pH and salinity and the ability to
be synthesized from renewable feed stocks
[4;5].Besides being less toxic than chemical
surfactant [6].

Biosurfactant are categorized into the
following groups; glycolipids, lipopeptides,
phospholipide , fatty acid salt and polymeric
biosurfactant.These ~ compounds reduce
surface  and interfacial tensions by
accumulation at the interface between two
fluids such as oil and water [7]. Biosurfactant
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incubated at 30 °C in a rotary shaker at 150 rpm
for 7days, after incubation period the cultures
were centrifuged at 8000 rpm for 20 min. and the
supernatants were used to detect the primary
ability of yeast isolates to produce biosurfactant
using oil-spreading method, then secondary
screening was achieved for isolates that gave
positive result in primary screening using two
different  techniques  (emulsification  index
andsurface tension) as below:

Oil-spreading method

50 ml of distilled water was poured into
theplates, and then 50 ml of crude oilwas added
on the surface of water to generate thin film
covered the surface of water. Then ,10 ml from
supernatants of each yeast isolate was added into
center of plates. Thediameter of clear zone
observed on the surface was measured [21].

Emulsification index method

The emulsification ability of the biosurfactant
produced in yeast cultures were studied by adding
1 ml of diesel oil to tubes containingl ml of crude
biosurfactant, then mixing for 2 min by vortex and
left it stand for 24 h. The emulsification index
(E24)as percentage was calculated using below
equation [22].

Height of the emulsion layer

Emulsification index (E24) = X 100

Total height of the mixture
Surface tension method
The surface tension for cell free supernatants
of yeast cultures and positive controls were
measured by digital Tensiometer using Du Ring
method at 25+ 1 °C[23].

Identification of yeasts

The identification of three selected yeasts
(SD5, SB8 and SK10) were diagnosed based on
cultural characteristic (such as gram staining,
color, texture, shape and surface appearance),
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regarded as safe) which means no risk of
toxicity and pathogenic reaction [14]. Candida
species have been frequently reported as
producers of emulsifying agent [15].
Glycolipid biosurfactant produced by various
yeast strain one of them is Candida
batistae[16].Sophorolipids biosurfactant are
produced mainly by yeast ,such as Candida
apicolaand Candida bombicola[17]. The
production of biosurfactant occurs by Candida
glabrata are demonstrated by [18].

Materials and Methods

Samples collection and yeast isolation

Five samples of soil contaminated with oil
were collected during the period of March-April
2017 from different sites at Baghdad city. 1 g
from each sample was transferred to a glass test
tube containing 9 ml of distilled water and shaken
vigorously, then serial dilutions were prepared.
100 pul from serial dilutions (10°-10) were
transferred to plates of sterile Sabouraud dextrose
agar (SDA) supplemented with chloaramphenicol
(250 mg/l) and spread into the surface of sterile
plates.

The plates were incubated at 30°C for 3-7
days. Single colonies of yeast isolates were
selected and purified by streaking them on the
same medium. The pure cultures were transferred
into slants of SDA and incubated at 30 °C for 2-3
days and stored in the refrigerator at 4 °C.[19].

Screening for Biosurfactant production
Pure isolates of the yeast were screened for
biosurfactant production using Bushnell-Haas
medium containing (g\l):K;HPO, (1), KH,PO,
(1),NH4NO3 (1), MgSO4-7H,0 (0.2),CaCl, (0.02)
andFeCl, (0.05), the medium was supplemented
with 2% glucose and 0.1%yeast extractas carbon
and nitrogen sources[20].
The pure yeast isolates were inoculated in flasks
of liquidBushnell-Haas medium, pH 7and
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Table (1): yeasts isolation from soil samples
contaminated with oil that collected from different
sites of Baghdad, using Sabouraud dextrose agar
plates.

Soil samples | Symbol | Collection period Number
of isolates
Al-Dora SD 5™ March, 2017 7
Al-Shuala Ss 16™ March, 2017 5
Al-Bayaa SB 27™ March, 2017 9
Al-Kadimia SK 9™ April, 2017 10
Al-Jadriya SJ 23" April, 2017 3
Total isolates= 34

Biosurfactant  producing  microorganisms
were naturally present in oil contaminated soil
[26]. Because they are adapted to grow in

environments contaminated with these
compounds[27].Study by [28] isolated 11
different yeast strains from three sites

contaminated with products of refined petroleum
and oily residue using sabouraud dextrose agar
(SDA) supplemented with chloramphenicol at
concentration of 200 mg/l at 28 °C for up to 10
days. Also,[29] reported the isolation of yeast
isolate from oil- contaminated soil using modified
mineral salt medium supplemented with steam
sterilized diesel oil ,sodium propionate and
chloramphenicol at 30 °C for 5 days. So,[30]
isolated a total of 8 fungal isolates from soil
samples contaminated with engine oil using
mineral salt medium and sabouraud dextrose agar
at 28°C.

Screening of yeast isolates

The ability of yeast isolates to produce
biosurfactants in liquid Bushnell-Haas medium
was detected by oil-spreading method as easy and
primary step. Results in table (2) showed that only
nineteen isolates were appeared the diameter of
clearing zone in solution test, while other isolates
gave negative results. Additionally the results
revealed that the isolates SD5, SS3, SB4, SB8 and
SK10 formed the highest diameter of clearing
zone than other isolates.
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morphological biochemical

tests[24].

propertiesand

Biosurfactant production using waste

Different renewable wastes (rice bran,
banana peel, wheat bran and corn cobs) were
collected from different sites. Then the wastes
were dried and milled to a particle size less than 1
mm to use as sources of carbon in medium
forbiosurfactant production.

The glucose in Bushnell-Haas medium
was replaced with 2% of agriculture wastes (rice
bran, banana peel, wheat bran and corn cobs)to
detect the ability of most active isolates SD5, SB8
and SK10 to produce biosurfactant. The flasks
were inoculated and incubated at 30 °C in shaker
incubator at 150 rpm for 7days, after incubation
period the cultures were centrifuged at 8000 rpm
for 20 min. and the supernatants were used to
measure the ability of most active isolates to
produce biosurfactant using tests of emulsification
index and surface tension as above methods. The
flasks of Bushnell-Haas medium with 2% glucose
were used as positive control in current
experiment[25].

Results and Discussions

Sampling and yeasts Isolation

Thirty four isolate of yeasts were obtained
from five samples of soil contaminated with oil
waste that collected from different sites in
Baghdad city using Sabouraud dextrose agar
plates as in( table 1).
Moreover, the results showed differences in the
numbers of yeast isolates that isolated from
different soil samples. These differences may be
occured due to nature of sites and the period of
their contamination with hydrocarbons.
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Table (3): Secondary screening of yeast isolates
by emulsification index method, the isolates were
inoculated in liquid BH medium, pH 7 with 2%
glucose and incubated for 7 days at 30 °C.

Isolates Emulsification Isolates Emulsification
index index
(%) (%)

SD1 26.7 SB7 36.6
SD3 33.6 SB8 56.9
SD5 45.7 SK1 224
SD7 35.9 SK3 32.9
SS3 40.2 SK5 19.5
SS5 26.8 SK7 29.1
SB2 34.2 SK8 36.5
SB3 37.1 SK10 53.4
SB4 41.9 Sl 33.8
SB5 28.7

Table (4): Secondary screening of yeast isolates
by surface tension method, the isolates were
inoculated in liquid BH medium, pH 7 with 2%
glucose and incubated for 7 days at 30 -C.

Isolates Surface tension | Isolates | Surface tension

(mN/m) (mN/m)
SD1 59.1 SB7 45.9
SD3 42.6 SB8 27.1
SD5 38.2 SK1 55.4
SD7 44.2 SK3 43.7
SS3 40.3 SK5 58.4
SS5 60.2 SK7 56.9
SB2 44.1 SK8 42.4
SB3 46.8 SK10 30.8
SB4 40.6 SJ1 46.7
SB5 58.1

Oil spreading technique was used to measure the
diameter of clear zone caused when a drop of a
biosurfactant containing placed on oil — water
surface [31].0il spreading method was used by
[32] for screening of biosurfactant from yeast and
bacterial isolates , results showed that the
production of clear zone in the maximum level by
Candida tropicalis, Candida albicans and P.
aeroginosa . Also,[33] reported that oil spreading
test was better in detection of small quantity of
biosurfactant. The diameter of the clear zone on
the oil surface correlated to surface activity [34].
A large diameter of clear zone represents a higher
activity of biosurfactant[35].
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Table(2): Primary screening of yeast isolates by
oil-spreading method, the isolates inoculated in
liqguid BH medium, pH 7 with 2% glucose and
incubated for 7 days at 30 C.

Isolates Diameter Isolates Diameter Isolates Diameter
of clear of clear of clear
zone zone zone

SD1 B SB1 A SK4 A
SD2 A SB2 C SK5 B
SD3 C SB3 C SK6 A
SD4 A SB4 D SK7 B
SD5 D SB5 B SK8 C
SD6 A SB6 A SK9 A
SD7 C SB7 C SK10 D
SS1 A SB8 D SJl C
SS2 A SB9 A SJ2 A
SS3 D SK1 B SJ3 A
SS4 A SK2 A

SS5 B SK3 C

* no clear zone(A), less than 1 cm(B), from 1-3 cm(C), more than 3
cm(D)

The secondary screening to produce

biosurfactant was achieved for nineteen isolates
that gave positive results in primary detection.
The free-cell cultures of yeast isolates were used
in this step using the methods of emulsification
index and surface tension as indicators.
The results in table (3) showed a variation in
ability of isolates to produce biosurfactant and the
isolates SD5, SB8 and SK10 were exhibited the
best ability to release thebiosurfactant in liquid
cultures than other isolates. Where the maximal
emulsification index (%) with kerosene were
found to be 45.7%, 56.9% and 53.4%
respectively.

Also, the ability of isolates to reduce the
surface tension of free-cell cultures was
demonstrated. As shown in table (4) the results
confirmed that the isolates SD5, SB8 and SK10
gives the highest ability to decrease the surface
tension of supernatants from 70mN\m for control
to 38.2 , 27.1 and 30.8mN\m for isolates
respectively.
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polluted soil [44]. Microscopic examination and
biochemical tests were used to identified the
higher biosurfactant producers yeast isolates from
soil samples collected from polluted location
by[45],results showed that these isolates might be
identified as Candida spp.,Saccharomycopsis
spp. andBrettanomyces spp.

Production of biosurfactant

wastes

The low-cost carbon sources (rice bran,
banana peel, wheat bran and corn cobs) were used
as substrates to produce economical biosurfactant
using liquid BH medium supplemented with 2%
from each agricultural waste and inoculated with
most active isolates SD5, SB8 and SK10 for 7
days at 30 °C.

The table (5) shows the results of

emulsification index (%) and surface tension for
test and positive control flasks, andthe values of
emulsification indexand surface tension as in table
(5) provided that all studied isolates have good
ability to produce the biosurfactant inliquid media
supplemented with rice bran, banana peel, wheat
bran and corn cobs.
Also the results revealed that the wheat bran and
rice bran gives the best production than other
substrates and the medium supplemented with
wheat bran and inoculated with Candida glabrata
SD5 gave the best results forbiosurfactant
production compared withother isolates and
positive control.

using
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Most researchers have used a maximum of two to
three  screening methods before selecting
biosurfactant producers [23]. [36] investigated the
production of biosurfactant by primary screening
for selected yeast isolates by using fermentative
medium. Emulsification index is considered
reliable accurate method to screen isolates having
capability to produce
biosurfactant[37].Biosurfactant  production by
yeast isolate was confirmed by its emulsification
index, the obtained results appeared that yeast L
69 showed 50% emulsification index in engine oil
and soy-bean,while L 104 showed 93% of
emulsification index in engine oil and soy- bean
[38]. [39]reported emulsification index of 44%
against kerosene of biosurfactant produced by the
isolate (H11) isolated from contaminated soil with
oily wastes .

Moreover, the Biosurfactant reduce the
surface tension of both aqueous solutions and
hydrocarbon mixtures [40].A good Candidate for
biosurfactant production should reduce the surface
tension of the medium to lower than 40
mN/m[41]. The most effective biosurfactant can
reduce the surface tension of water from 72 mN/m
to values in the range of 25-30 mN/m[42].The
biosurfactant produced by yeast isolateWG1
showed a significant reduction in surface tension
ofcell free suspension CFS from 72 to
39.2mN/m.[43].

Identification of yeast isolates
The three most active isolates from
secondary screening were identified on the basis
of some morphological and biochemical tests, the
results from these tests shown that the three
isolates SD5, SB8 and SK10 belong to
Saccharomyces cerevisiaeSB8, Candida glabrata
SD5 and Candida glabrata SK10 respectively.
Previous studies mentioned the isolation of
some similar genera encountered in this study
such as Candida,Saccharomyces and
Cryptococcus from three different crude oil
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Mecheri et al., [50] reported that isolation
of yeast isolate from hydrocarbons
contaminated area , the obtained yeast isolate

Table (5): Effect of different carbon sources on
biosurfactant production by isolates SD5, SB8 and
SK10 using BH medium, flasks incubated at

was the most potent biosurfactant yeast with
an emulsification index of 69.50 and emulsion
over than 60% and have the ability to produce
biosurfactant when grown in low —cost
fermentative media based on agro industrial
by —products . Biosurfactant production by
yeast isolate using low-cost agro industrial
wastes were investigated by [51],mineral salt
medium supplemented with corn steep liquor
CSL (20%) and whey WH (40%)from diary
industry and inoculated with 5% of Candida
glabrataat 28 °C and 150 rpm ,the obtained
biosurfactant reduced the surface tension to
28.8 mN/m after 72h. Among the yeast
,Candida glabratahas been reported as
microorganism with high potential for
producing biosurfactant from agro-industrial
wastes [52 ; 53].
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30°Cfor 7 days.
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