il padl) Adad g Ay it A5 glal) <l gy S g gl Jiad
A GBeu Ao ke il
AN daaa o plla L G pdial)

PR VPO EN IERTS DN G0 N

&b opaaiad g i Sgoned e M Jld e Al A ALED 0@l gl e Jpall ey
Slealls Aally Gl =i (Gl daa Jes Al e dgan B 4ly L 1A @) sl IS e
e G Joall Jidas e b0l L il yhad e o8 Gall faa 8 Aty il el g i)
(o Galia A8V clohill Jie &5 Mg A0 el Ay sel) ASledl — Baa — dpcluall ddhid)
colid ol ) oS o gabidy (BLLBI LU oaiud ala sl il Gula il cailaga st Oalia
ol (e %1 s (8 had UST il alas o Sy« s a9 0l s nl L cpi s saluin
Cobdll Ao ¢ J Al e aldnll il gV adl A o die g 3ol J3 UL LG S Lay
S5 A B cpohadll 3ol Al o s Ll e %1 e paliall A8IS AU 7 o aa g o sl
G Ol 385 o) WS adf aa g (dn Je50/de 3,0 2,5 ¢2,0 ¢1,5 ¢1,0 <0,5) 3l (se ddlida
Lol hdll %22.9 duwsy J8iy il Gala jad il %25 duwy <l jhill g gal) Jlasll 5 )8
<kl 3 a8 3ol 3 s - J Al e Addle 305 Jalas 8 s s Bl LUt ladll Jeay Lae Bl
Saely bl Loboulh 5 paul Gda sl Goohdl e ddalide gl e aladiad &8 Ol Jidas e
G Bsale Gt dlia o 2 gy (11 Jamey (efhasine 10° X 3,2 52,4 5 1,6) dibide afl s
Llae G ol Jilas e cly yhaill 5,08 canl ) adl jall sae o ) WS 4df s o5l Jidas dlee
Cpavaal (o OsSe 89 cdal gall Badaiall ladll JSlaal) alaill @ada a3 adly Lsadiall Ae ) alls
Jlaill 3eliS 3ol 3 due il gl s Jgeasll @y (RS Gaom GO ¢Cpluluia
A A ) Ll dagl ) D gladd) 8 il @jelal By . J50 Je 4 pS 5 AV Y ddalisdl de ) all
i gl LS (%2 Aty dlaill 50 cdl ) Cun) Bl 7 DA Ly de 50/U00 Je 4 385
250 psallSl ,6lS CulS Jopall a8 (g gina Al I dalse EDE ST G (eSOl
AlaiaY) 4Gy sl aladialy OGN ol gl @l Al 50 @iy Lo sl alal asmisal) Ciliisi g clinaal)
Cramm SO Ailany) anliaill il sl dale ddiayy . Slanl (S S 5 araail dpadadd)
e bl 7 DA Ol Jidas IS (el 3y Cilae Logie 3Ll diwaddl Cagplall o (S S g
& Aginlai s (g el Jalaal Al g lall (sl pabiail) ol dyaal g dad aoy Las Guanil
ol aladinl g clig Sgoned) e A A Ll Jall agy e Je 5 e Lila paliil

Adaliadl) de ) el Lele Jeasidl due el Cag kil



Degradation of Hydrocarbons Contaminated Soil by Fungi
Majid A. Al-Zahrani
Supervised by
Prof. Saleh M. Al-Garni
Pfor. Khaled M. Ghanem

Abstract

Diesel fuel is a heavy fuel that composed of a complex mixture of hydrocarbons and used in
combustion engines. Diesel fuel (DF) has lead to hazardous effect to the environment and can
cause some specific harmful effects in human health such as irritation to eye, skin and
respiratory system and some carcinogenic effects. It is a common pollutant to marine and soil
environment. In the present work, isolation of filamentous fungi capable of diesel fuel
biodegradation from the industrial region in south Jeddah, Saudi Arabia was conducted. The
isolated fungi were Aspergillus flavus, A. fumigatus, A. niger, A. ustus, Alternaria alternata,
Penicillium corylophilum, P. fellutanum and Rhizopus rhizodopodiformis. A. ustus was the
most efficient fungus for degradation of 1% of DF and A. alternata was less efficient. Time
course biodegradation of DF by A. ustus and A. alternata indicated that 7 days of
fermentation was satisfactory to biodegrade 0.5ml DF. The efficiency of A. ustus and A.
alternata to biodegrade different levels of DF (0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 ml/50ml
medium) indicated that as the DF concentration increased the degradation activity decreased
by about 25% for A. ustus and about 22.9% for A. alternate, which proved that A. alternata is
more efficient in degrading of higher DF than do A. ustus. Mixed culture of A. ustus and A.
alternata was applied in different inoculum levels in the ratio 1:1 (1.6, 2.4 and 3.2 X 10°
spores/ml), indicated that the biodegradation was considerably enhanced upon using mixed
culture, as the inoculum size increased from 1.6, 2.4 and 3.2 X 10° spores/ml the
biodegradation activity increased noticeably. Statistical design of two phase multifactorial
optimization (Plackett-Burman and Box-Behnken) were carried out to optimize cultural
conditions to increase the efficiency of mixed culture for biodegradation of 4ml DF. The data
indicate that factors in trail (4) was the best for complete biodegradation of 4ml DF/25ml
basal medium after 7 days (increased the biodegradation rate by about 2%). The data of
Plackett-Burman design also indicated that the most three significant factors on DF
biodegradation were CaCl,, FeCls and (NH,4), HPO,. These three factors were further
investigated using a response surface methodology of Box-Behnken. The results of Plackett-
Burman and Box-Behnken statistical designs indicated that the optimized conditions
accelerated the rate of DF biodegradation at 7 days of fermentation and assessed the validity
of the model. In an applied trial, hydrocarbon free soil contaminated with 5ml DF was
completely became diesel fuel free when amended with the fungal consortium under the best
optimized conditions.



