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. Polycycllc Aromatlc Hydrocarbons (PAHs) persistent,

semi-volatile organic pollutants that are ubiquitous in the
environ

. Enter enwronmental matrices - natural and anthropogemc
sources such as agricultural and industrial activities.



* They can cause harmful effects on ecosystems as
well as human health, as many of them have

been shown to be carcinogenic, teratogenlc and
mutagenic. ’

e IR

.
)"). ‘5;
-~

B - -

-
-——

e Several approaAches and _S'trategies - physical,'
chemical and biological strategies have been

developed and employed to remediate polluted
- sites.-



Bioremediation has been shown to be a cost
effective and environmentally friendly approach
to remediate contaminated sites.
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Cellulomonas Dletzm Gordonia, Marinobacter
and fungal species: Aspergillus sp., Trichocladium
canadense, and Fusarium oxysporum capable of
-degrading PAH. compounds have been isolated
“and characterised. . -
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mic 66?‘ . isolated at ignificant point
sources of poIIutlon must therefore be
investigated.

. Th|s study |solated and |d°€'"ht|f|ed potentla
degrading microorganisms from the Diep and

PIankenburg Rlvers in the Western Cape, South
Afnca i |
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Sampling Site Identification

* Plankenburg River:

“*PointA. Agricu
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3| farming and Residential

IlArea
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Agricultural farming area adjacent to the
Plankenburg River



**Point E - Theo Marias Sports club (Industrial and
Residential Area
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Theo Manas Sports Club

Zoarviern Nature Reserve
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Sampling

 Water and sediment samples were collected once
a month over a six month period.

 Water samples were collected in sterile amber

aluminium foil.
* Both water and sediment samples were kept on

ice at 4°C durmg transport to the laboratory for
‘analyses. ’
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Determination of the presence and
concentration of PAHs in the River systems

Acenaphthene and Fluorene were extracted with
50 ml n-hexane and dichloromethane (DCM).

PAH recovery (above 70%)
* The extracts were combined and dried in a water
bath at 35°C under a stream of nitrogen.

The dried samples were reconst|tuted to 2 ml with
n- hexane '
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oncer act was tl \en loade d on
the SPE frlt tubes and eIuted W|th 70 mI of n-
hexa
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Sampde Solution
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Each of the drled concentrﬁes was C
mlpf_ n-hexane and filtered



Isolation and ldentification of potential PAH
degrading Bacterial Species using conventional
techniques

e Standard cultural techniques
uch as Nutrlent agar Tryptic soy agar,
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* Phenotypic identification techniques such as
staining and biochemical tests were conducted

--_Isolates ‘were._ selected on the basis of
: morphology and Gram reactlon
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"Flask two: 10% F nig ItL _
made up to a final vqume of 100 ml with sterlle dIStI”ed
water .

.. A flask that was not moculated designated as sterile
controlos Eaa TR o o e



> 25°C 30°C 35°C 37°C 38°C 40°C and 45°C

e All flasks were capped with cotton wool and
vith aluminium foil to minimise losses due
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\g bacterial isolates
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o -The; nucle@tlde - sequences obtained were
- |dent|f|ed usmg BLAST software available on NCBI.
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- Winter  Water
0.0009
Sediment 0.20
= 0.60
Summer Water 0
5 :
Sediment 0.04
0.04
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concentrations were recorded in both water
and sediment at substation at the Plankenburg
River.

| - —_— ——
. Th|s iS an mdustnahsed area surrounded by

- many ‘different industries such as spray
. painting, mechanical workshops, etc.
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Small, yellow colonies,

Glistening, moist, Cream, Small, Purple, round,

changes media colour from Round, cream colonies Cream, round, elevated Round, pink colonies
round, elevated. elevated
green to yellow

Red, round, small, elevated Medium sized, buff Colourless, translucent

colonies - - - coloured colonies colonies

White, large, round, Round, smooth, cream
vacuolated appearance, - - - colonies -
. Yellow colonies, starch
Large, Flat, Round, Cream Dark green opaque colonies K K small, round, smooth, . .
. _ hydrolysis (media colour . Pink colonies
coloured with dark centres colonies

change from red to yellow)

Key,NA Nutrlent Agar AlA Aeromonas Isolation Agar, PAB: Pseudomonas Agar Base, GSP:
GSP Agar BA Blood Agar MAC l\/lac Conkey Kgar 'P2: Raoutella ornithinolytica, AE1:
Serratra marcesCens ]SBQ Bac1llus megaterLum AE4 Aeromonas hydrophila
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Name of Test 1SB2

L ‘_
4 . .
&, Gram reaction

4t

Endospore

Isolate P2 grew on all media tested, while AE4 grew
onallb
. P2
“- base , . a Cuiture dﬁﬁvﬁww - VVELPCE] ‘;"ré;\;g?-f;@;uff«w&u ‘
selective
members of Burkholderia spp | =
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Pseudomonas Agar
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. Aeromonas isolation agar also allows growth of
Enterobacteriaceae species so the medium is used
-as umversal medlum in the mvestlgatlon of enterlc
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. After" subjectmg aII t'heﬂ isolated speC|es to
screening, four of the isolates successfully
degraded above 75% of acenaphthene and

- for further degradation

* Degradation generally decreased at 40-45C,
_ presumably due to the hlgh temp as well as oxygen
= deflclency |
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was observed at 37°C 38°C

Mean percentage degradation of 97.8% and 99.9%
' 'olytlca) and 91.9% and

»

Fluorene degradatlon was generally more efficient
and more rapld than aeenaphthene degradation

v, -~
-

> e



RSy, S o
Jo‘.-. ALl

: -
'y )4;
R 2 e U -

.’.,»..,_. i Ve
r \"—- \'L— > . & '.'L

“oF fluorene at ai mprature oaTtIee "tested
(25°C - 45°C).

* This is more efficient compared
acenaphthene degradation at sub optlmal

- temperatures. (55. 2%, 73.2%, 62.9% at 25°C,
. O°C and 45°C respectively)
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Temperature Initial conc Residual conc Percentage

) (ppm) (ppm) degradation (%)
A (Ace +R. 25°C 50 22.38 55.20
ornithinolytica) 37°C 50 1.09 97.80
: 45°C 50 18.56 62.90 e
B (Ace +S. 25°C 50 27.49 45
marcescens) 37°C 50 4.00 91.90
45°C 50 13.16 73.70
C (Ace + B. 25°C 50 17.58 64.80
W megaterium) 3¢ 50 18.62 62.80
:: 45°C 50 19.50 60.90
D (Ace + A. 25°C 50 12.29 75.40
hydrophila) 37°C 50 0.42 99.20
45°C 50 22.38 55.20
- (Ace + cocktail)  25°C 50 13.10 73.80
37°C 50 0.42 99.20

45°C 50 4.78 90.40
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Temperature Initial conc Residual conc Percentage

(°C) (ppm) (ppm) degradation (%)

I (fluorene +R.  25°C 50 4.2 91.60
ornithinolytica) 37°C 50 0.02 99.90

45°C 50 4.33 91.60 "
K (fluorene +S.  25°C 50 18.87 62.30
marcescens} 37°C 50 1.06 97.90
45°C 50 38.40 23.20
! L (fluorene + B.  25°C 50 2.68 94.60
B megaterium) 350 50 3.87 92.30
8 45°C 50 3.08 93.80
M (fluorene + A.  25°C 50 12.70 74.40
hydrophila) 37°C 50 0.73 98.50
45°C 50 21.36 57.30
“ N (fluorene +  25°C 50 0.69 98.60
. cocktail) 37°C 50 0.29 99.40

45°C 50 0.25 99.50



Isolation and ldentification of potential PAH

degrading Bacterial Species using conventional

techniques
e 19 bacterial isolates were obtained from the

sampling points
that showed resistance

’E‘h&/Gram n’ekafﬂive group &%
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to be more re5|stant to antlblotlcs etc

* Reason for this is that they have a thinner
peptidoglycan layer and thus do not absorb
~ contaminants: as readlly as the Gram positive

orgamsms

o — b

P
'd',.



L ANV,
O |w) - = R |w)
< J§> o 0O > @

O
X

RC

"o !
Y
| W| N
=4 W > u
8 % £ £ A

[
~N
wn
=

[y
0o
~
0

A ) - g '8 )
[
<
0

=
(Y]
O
(9]

Raoultella ornithinolytica
Bacillus megaterium
Pseudomonas aeruginosa
Raoultella planticola
Klebsiella oxytoca
Escherichia coli
Enterobacter cloacae
Exiguobacterium acetylicum
Acinetobacter sp.
Exiguobacterium sp.
Bacillus sp.

Serratia marcescens
Aeromonas hydrophila
Bacillus aryabhattai
Bacillus aquimaris
Bacillus marisflavi

Staphylococcus saprophyticus

Citrobacter freundii

Exiguobacterium undae

KT239136

KT239138

KT282224

KT282225

KT282226

KT282227

KT282228

KT282229

KT282230

KT282231

KT282232

KT239137

KT239139

KT003255

KJ009414

KR016603

KR023561

KT315777

AB669472



Conclusion
 Acenaphthene and fluorene were isolated in the

highest concs from the substation, where waste
from spray painting and mechanical works flow in

* The prg ocpmant,d,egﬁgz lative species identified
chu&éd- Ra@utelfa C ’ ithinolytica, §erratla

__marces ns, Bac’”US ‘mcgaterlum and Aer‘_‘,j:-
hydrophila. e——.

* Raoutella ornithinolytica is a member of the

- Enterobacteriaceae while Aeromonas sp. closely

‘resembles - ‘Enterobacteriaceae, which could
S CCOURE ISRt o Bt oftoct rhadis:



e Three of these organisms are Gram negative
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compounds could have great benef|C|aI eﬁ‘ect"_
~ the area of bioremediation of PAH-contaminated
sites.



* Characterise these organisms further and
determine what makes them resistance
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¢ Optlmlse these organlsms for remedlatlon
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