
CHAPTER 6
BENZO(A)PYRENE BIODEGRADATION BY 

A SP E R G IL L U S N IG ER  B002

B esid e  th e  ab ility  o f  en d o p h y tic  fungus A sperg illu s n iger  N 003 to  d eg rade  B aP as 
d escrib ed  in C h ap te r 5, th e  fungus iso la ted  from  bark  o f  P terocarpu s m acrocarpu s  K urz., 
nam ely  A sp erg illu s  n iger  B 002  a lso  illu stra ted  the b io d eg rad ab ility  to w ard s  BaP. T his 
ch ap te r d esc rib es  th e  b io d eg rab ility  o f  A sp erg illu s n iger  B 002  tow ards B aP  in liquid  
m edium . T he B aP  d eg rad a tio n  k in e tic  as w ell as factors invo lv ing  its b iod eg rad a tio n  are 
a lso  d iscussed .

6.1 Biodegradation kinetic Study
T he B aP  d eg rad a tio n  k ine tic  inc lud ing  the  p h o to -o x id a tio n , th e  adso rp tion  by 

m y ce lia  and  b io d eg rad a tio n  by  fungi w ere  determ ined . T he fungal m y celium  dry  w eigh t 
w as in terval co llec ted  du ring  th e  d eg rad a tio n  p rocess. T he re su lt w as show n in F igure 
6.1.

T he  to ta l loss o f  B aP  from  p hysica l adso rp tion  and  ph o to -o x id a tio n  w ere 
d e te rm in ed  as th e  co n tro ls  and found  to  be 8%  and  20%  w ith in  30 days o f  incubation , 
respective ly . T he to ta l d eg rada tion  afte r 30 day-incubation  o f  A sperg illu s n iger  B 002 w as 
ap p ro x im a te ly  70% .

T h e  s ig n ifican t B aP b iod eg rad a tio n  could  be de tec ted  w ith in  th e  first five days o f  
incuba tion  at 3 2 ° c  in liquid  m ed ium  supp lem en ted  w ith  5 -m M  g lucose  as a carbon  
source . T h e  d eg rad a tio n  rates o f  A sp erg illu s n iger  B 002 w as found  to  be 32.0  pm ole  
B aP /day  (ca lcu la ted  from  th e  first five days o f  incubation).
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F igure  6.1 B io d eg rad a tio n  o f  100-ppm  B aP  o f  th e  fungal iso la te  in liqu id  m edium . Loss 
o f  B aP from  p h o to d eg rad a tio n  (A); L oss o f  B aP  from  ad so rp tion  (□ ); and  B iodeg radation  
(x). (M ean  o f  th ree  rep lica tions + /- S .D .)

T his re su lt ag rees w ith  th e  p erv io u s reports  show ing  th a t A sperg illu s  sp. has 
ab ility  to  d eg rad e  h igh  m o lecu la r w e ig h t P A H s. T he app lica tio n  o f  A sperg illu s  sp. for 
B aP  d eg rad a tio n  has a lso  been  repo rted  in w h ich  80 p m ole  o f  B aP  cou ld  be degraded  
w ith in  18 h ou rs by  A sp erg illu s och raceu s  (G hosh  et al., 1983) or 0 .4  m m ole o f  B aP  w as 
e lim in a ted  w ith in  48  hou rs (D atta& S am an ta ,1 9 8 8 ).

T he A sp erg illu s n iger  B 002 iso la ted  in th is  s tudy  show ed  the  s im ilar 
b io d eg rad a tio n  e ffic ien cy  to  A sp erg illu s terreu s  in w h ich  ap p ro x im ate ly  45%  B aP w as 
rem oved  w ith in  th e  first 10 days (F ig u re  6 .1). T h is resu lt exp ressed  the g reater 
b io d eg rad a tio n  e ffic ien cy  than  th a t o f  A sperg illu s terreu s  o f  w hich  27 .5%  o f  25 ppm  BaP 
w as d eg rad ed  a fte r 9 days o f  cu ltu re  (C apo to rti e t a l., 2004). T hese  resu lts  suggested  the 
re la tive ly  good  B aP deg radation  ab ility  o f  ou r fungal iso la te  (A sperg illu s n iger  B 002) 
w hen com p ared  to  th o se  o f  o th e r B aP -d eg rad in g  fungi p rev iously  reported .



F u rth er stud ies w ere  conducted  to  determ ine  the  facto rs a ffec tin g  the  BaP 
d eg rad a tio n  and  to  investiga te  th e  d eg rad a tio n  m echan ism  o f  th is  iso late.

6.2 F actors a ffec tin g  B aP  d egrad ation
6.2.1 E ffec t o f  aera tion
It is w ell estab lish ed  th a t th e  b io d eg rad a tio n  o f  P A H s are  genera lly  repo rted  to  be 

th e  o x id a tio n  reac tion  as p rev io u sly  desc rib ed  in 5.2.1 (C em ig lia  et ah , 1985; C ern ig lia , 
1992; C em ig lia , 1993). T herefo re , th e  o p tim iza tio n  o f  th e  aera tion  rate  w as con d u c ted  at 
60, 120 and  180 rpm . A era tion  w as o b v io u sly  affec ted  th e  g row th  o f  fungus in th a t the 
h ig h er th e  sh ak in g  stroke  it w as, th e  h igher th e  g row th  w as ob ta in ed  (F igu re  6.2.1 A).

F or th e  A sp erg illu s n iger  B 002 , w hen  100 ppm  o f  B aP  w as app lied , th e  g row th  o f  
fungi w as s lig h tly  suppressed . H ow ever, th e  h ig h er shak ing  ra te  still gave the  h igher 
b io m ass (F ig u re  6.2.1 A ). In add ition , s im ila r to  th a t o f  A sp erg illu s n iger  N 003 , the 
b io d eg rad a tio n  o f  B aP  a t the  h ig h er ae ra tion  ra te  (180  rpm ) w as g rea te r than  th o se  at 
low er ae ra tio n  (F ig u re  6 .2 .IB ).

A cco rd in g  to  th e  com parison  o f  b iodeg radation  o f  B aP  w as d escribed  as the 
sp ec ific  d eg rad a tio n  in w h ich  the  am o u n t o f  B aP  d eg raded  w as ca lcu la ted  p er w eig h t 
(m g) o f  d ry  fungal m ass. T he resu lt show ed  th a t the  faster th e  sh ak in g  stroke, the  m ore 
th e  ae ra tio n  fo r th e  fungal g row th  and  the  m ore the  b iodeg radation  o f  B aP  (F igu re  6.2.1 
A , B). T h is  re su lt ag rees w ith  th e  p rev io u s repo rts  tha t the  shak ing  cond ition  for PA H  
d eg rad a tio n  n o t on ly  increases th e  oxygen  availab ility , bu t it a lso  increases PA H  
so lu b ility  in to  aq u eo u s p hase  for th e  o rgan ism  up take  (Johnsen  et ah , 2005)

6 .2 .2  E ffec t o f  in itia l B aP concen tra tion
T he ab ility  o f  fungi to  su rv ive  and  d eg rade  B aP  at v a rio u s con cen tra tio n s (100, 

200 , and 300  ppm ) w as fu rther investiga ted  w ith  the op tim um  shak ing  stoke (180  rpm ). 
T he resu lts  w ere  show ed  in F igure  6 .2 .2  as show n below .
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--------------------------------------------------------------------------------------------------------- B

F igure  6.2.1 G row th  and  b iod eg rad a tio n  o f  A sperg illu s n iger  B 002  in g lucose-con tain ing  
m edium , in th e  ab sence  o f  B aP  (— ) o r in th e  p resence  o f  100-ppm  B aP  (—). (A ) G row th 
o f  the  fungi w as w ith  rec ip rocal shak ing  at 60 rpm  (■ ), 120 rpm  ( A ) ,  and 180 rpm  ( • ) .  
(B ) B io d eg rad a tio n  o f  B aP  w hen  cells w ere  grow n w ith  d ifferen t reciprocal shak ing  at 60 
rpm  (■ ), 120 rpm  ( A ) ,  and 180 rpm  ( • ) .  T he b iodeg radation  o f  B aP  w as expressed  as 
specific  d eg rad a tio n  per cell dry w eigh t. (M ean  o f  th ree  rep lica tions + /- S .D .)



For th e  A sp erg illu s n iger  B 002 , g row th  w as re la tiv e ly  lim ited  w hen  the 
co n cen tra tio n  o f  B aP  w as increased  (F ig u re  6 .2 .2A ). C o n seq u en tly , th e  s lo w er initial 
spec ific  B aP  d eg rad a tio n  ra te  at h igher concen tra tio n  w as detec ted . W hen com pared  to 
the  sp ec ific  d eg rad a tio n  at 100 ppm  B aP, the  specific  B aP  d eg rada tion  ra te  w ith in  the 
first five days at h ig h e r co n cen tra tio n  w as reduced  from  35 p g  B aP /day  to  ap p ro x im ate ly  
10-12 p g  B aP /d ay  p e r m g fungal d ry  w e ig h t w ith  both  200  ppm  and  300  ppm  B aP 
(F igu re  6 .2 .2  B).

In 100-ppm  B aP , th e  d eg rad a tio n  ra te  o f  B aP  w as rap id  w ith in  th e  first five days 
o f  incuba tion  in w h ich  34 pg  B aP  w as d eg raded  per day  p e r m g  th e  fungal d ry  w eigh t, 
and  th en  th e  d eg rad a tio n  w as co n tin u ed  w ith  a  slow er rate  (F ig u re  6 .2 .2  B).

6 .2 .3  E ffec t o f  g lu co se  co n cen tra tio n
A s the  sam e ex p erim en ta l done w ith  A sperg illu s n iger  N 003 , e ffec t o f  g lucose  

co n cen tra tio n  on  fungal g row th  and  B aP  d eg radation  w ere  d e term ined . T he cu ltu res o f  
th ree  p ro m isin g  fungi w ere  g row n  on  m in im al m ed ia  w ith  0 m M , 5 m M , and  50 m M  
g lucose  in th e  p resen ce  o r ab sen ce  o f  B aP . T he  resu lts  w ere  show n  in F igure  6.2.3.

T h e  A sp erg illu s n iger  B 002  show ed  th e  sim ilar resu lts  w hich  ob ta ined  w ith  the  
A sp erg illu s n iger  N 003 . T he b iom ass in rich  m edia  w as 5 tim es h igher than  grew  in 5 
m M  g lu co se  a t th e  first 5 days o f  incuba tion  (F igure  6 .2 .3A ). T he b iodeg radation  o f  B aP 
w as less (fig u re  6 .2 .3B ).

T he p rocess o f  co -o x id a tio n  has been p roposed  to  be a  po ten tia lly  im portan t 
m echan ism  for th e  d issip a tio n  o f  reca lc itran t PA H s from  soil (Perry , 1979). A lso , 
B eng tsson  and  Z erh o u n i sta ted  th a t the  com plem en tary  substra te  w as needed  to  prom ote 
d eg rad a tio n  o f  P A H s in th e  soil (B en g tsso n  &  Z erhoun i, 2003).
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F igure  6 .2 .2  G ro w th  (A ) and  b io d eg rad a tio n  ability  (B) o f  A sperg illu s n iger  B 002  in 
g lu co se -co n ta in in g  m ed ium  a t v a rio u s con cen tra tio n s o f  BaP: 100-ppm  ( • ) ,  200-ppm  (■ ), 
and 300 -ppm  ( A ) .  T h e  b io d eg rad a tio n  o f  B aP  w as exp ressed  as specific  degradation  per 
cell d ry  w eigh t. (M ean  o f  th ree  rep lica tio n s + /- S .D .)



In th is  s tudy , th e  co n sid erab le  e ffo rt to  induce the  b iod eg rad a tio n  o f  B aP  by c o 
m etab o lism  u sin g  g lucose  as a  g row th  substra te  w as p erfo rm ed  w ith  concen tra tion  o f  5 
m M  and  50 m M . G ro w th  o f  fungi w as rap id ly  increased  5 tim es in 50 m M  g lu co se  as a 
g row th  su b stra te  th an  in th e  p resen ce  o f  5 m M  g lucose  (F ig u re  6 .2 .3  A ). T he 
b io d eg rad a tio n  o f  B aP  w as expec ted  to  be enhanced . C o n v erse ly  th e  resu lts  show ed  that 
th e  h igher co n cen tra tio n  o f  g lucose , the  low er b iodeg radation  (F ig u re  6.2.3 B). T he 
carbon  ca tab o lite  rep ressio n  in all o f  th ese  o rg an ism s m ay  be responsib le  for the 
p h en o m en o n  in w h ich  th e  ac tiv a tio n  o f  th e  ca tabo lism  o f  less-p referred  carbon  sourced  
w as rep ressed  i f  a  m o re  favo rab le  g row th  su b stra te  w as av a ilab le  (Ilyes e t a l., 2004).

G ro w th  o f  th e  fungal stra in  and B aP  d eg radation  w ere  a lso  exam ined  in the 
ab sen ce  o f  g lucose . W hile  there  w as no increase  o f  cell g row th , it w as n o ticeab ly  tha t 
B aP  w as d eg rad ed  at ap p ro x im a te ly  50 p.g B aP /m g  d ry  w eig h t w ith in  15 days o f  
in v estig a tio n  (F ig u re  6 .2 .3B ). T he co m p ariso n  in ou r resu lts  o f  th is  study, the  5 m M  
g lucose  as g row th  substra te  w as re la tiv e ly  su itab le  fo r th is  fungi by  g iv in g  h ig h er specific  
b io d eg rad a tio n  o f  B aP  (F ig u re  6 .2 .3  B).

6 .2 .4  E ffec t o f  b io av a ilab ility  o f  B aP
A cco rd in g  to  p rev io u s s tu d ies on  B aP  b iod eg rad a tio n , th e  o th er lim iting  factors 

b esides th e  g row th  substra te  and  oxygen  availab ility , th e  substra te  b ioavailab ility  to  the 
fungus is a lso  one  o f  the  lim iting  factors. In th is  investiga tion , tw o  com m on organ ic  
so lv en ts  used  in so lu b iliza tio n  o f  h y d ro p h o b ic  con tam inan ts , m ethano l and  e thanol w ere  
chosen  to  en h an ce  th e  so lu b ility  o f  B aP  in the  liquid  m edium . M ethano l has been stated 
to  be one  o f  the  e ffec tive  P A H -ex trac tin g  agen ts (B ergknu t et a l., 2004; C hen  et al., 
2005), w h ereas  e thano l has been d em o n stra ted  to  no t on ly  enhance  PA H  so lub ility  (C hen 
et al., 2005), bu t a lso  to  increase  the  d eg radation  rate  o f  an th racen e  in aqueous m edium  
(F ie ld  et a l., 1995). M ethano l and  e thano l p rov ided  in the  liquid  m edium  a t 5 m M  served 
as a B aP so lu b ility -en h an ce r as w ell as a carbon  source for fungi.
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F igure  6 .2 .3  G row th  (A ) and  b io d eg rad a tio n  ab ility  (B) o f  A sp erg illu s n iger  B 002  in the  
m ed ium  w ith  vario u s co n cen tra tio n s o f  g lucose: 0 m M  (0), 5 m M  ( • ) ,  and  50 m M  (■ ). 
T he fungal g row th  w as d e term ined  in the  absence  (— ) o r in th e  p resen ce  (—) o f  100-ppm  
BaP. (M ean  o f  th ree  rep lica tio n s + /- S .D .)



T he e thano l and  M ethano l a t 5 m M  w ere  used in o rd er to  enhance  the 
b io av a ilab ility  o f  B aP  for fungi in liqu id  m edia. T he resu lts  ob ta ined  from  the 
ex p erim en ts  w as exp ressed  in F igu re  6.2 .4

T he A sp erg illu s n iger  B 002  show ed  the  suppression  o f  b iom ass w hen  g rew  w ith 
e thano l su p p lem en ted  w ith  B aP  (F ig u re  6 .2 .4A ). A lthough , the  g row th  w as d ep ressed , the  
b io d eg rad ab ility  o f  th is  fungal stra in  w as g rea te r in e thanol than  in m ethano l (F igure
6 .2 .4  B).

T he co m p ariso n  o f  cell g row th  in each  so lu b ility -en h an c in g  ag en t w as 
investiga ted  in th e  p resen ce  and  absence  o f  100-ppm  B aP. It w as found  tha t grow th  o f  
A sp erg illu s n iger  B 002  show ed a  s ligh tly  g row th  suppression  w hen  grow n in e thano l or 
m ethano l in p resen t o f  B aP  (F igu re  6 .2 .4  A ), bo th  the  b io deg radation  and  b iom ass in 
absence  and  p resen ce  o f  B aP  g row n in e thanol w as g rea ter than  in m ethano l. T his 
ind icated  th a t m ethano l w as m ore  to x ic  to  th is fungal s tra in  than  e thano l. T he 
b io d eg rad a tio n  su p p lem en ted  w ith  e thano l w as s ign ifican tly  exp ressed  eq u a lly  as 
g row ing  in 5 m M  g lu co se  at 30 days o f  incubation  (F igure  6.2 .3  B and  F igu re  6 .2 .4B ). 
H ow ever, th e  b io d eg rad a tio n  o f  B aP in 5 m M  ethano l w as rap id ly  increased  afte r 10 days 
o f  incubation  (F igu re  6 .2 .4B ), w h ile  th e  b iodeg radation  o f  B aP  w hen  grow n in 5 m M  
g lucose  w as im m ed ia te ly  increased  a fte r inocu la tion  (F igu re  6.2.3 B).

T he resu lts  ob ta ined  for g row th  in th e  p resence  o f  e thano l and m ethano l w ere 
d iffe ren t from  p rev io u s repo rts  as d escribed  and  d iscussed  in C h ap te r 5.
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F igure  6 .2 .4  G row th  (A ) and  b io d eg rad a tio n  ab ility  (B ) o f  A sperg illu s n iger  B 002 in the 
m ed ium  su p p lem en ted  w ith  5 m M  m ethano l ( A )  o r 5 m M  ethano l ( • ) .  T he fungal 
g row th  w as de te rm in ed  in the absence  (— ) o r in the  p resence (—) o f  100-ppm  BaP. 
(M ean  o f  th ree  rep lica tio n s + /- S .D .)



6.3 Identification of benzo(a)pyrene metabolites and the proposed degradation 
pathways

T h e  sp en t liqu id  m ed ia  and  fungal cell cu ltu re  w ere  co llec ted  a t ev ery  5 days 
d u rin g  th e  in cu b a tio n  and  ex trac ted  w ith  d ich lo ro m eth an e  to  reco v er th e  rem ain ing  B aP 
and  its m etabo lites . T h e  analysis o f  B aP  and  B aP  m etabo lites w ere  p erfo rm ed  by  L C -M S. 
T he  L C -M S  resu lts  show ed  th a t a fte r  30 days o f  incubation , th e re  w ere  p eak s  o f  in terest 
in bo th  ex tra -ce llu la r frac tion  and  in trace llu la r fraction . T he ex tra -ce llu la r fraction  
show ed  a m ain  m o lecu la r ion a t M H +  285 , sug g estin g  th e  fo rm atio n  o f  tran s-d ih y d ro x y - 
d ih y d ro d io l o f  B aP  (m /z=  284) (F ig u re  6 .3 .1). W hile  a  m ain  m o lecu la r ion at M H +  279 
w as o b serv ed  in th e  in trace llu la r frac tion  (F ig u re  6 .3 .2).

T h is co u ld  be  ex p la in ed  th a t th e re  w ere  in te rm ed ia tes  o ccu rred  d u rin g  the  
b io d eg rad a tio n  p ro cess from  th e  ex tra -ce llu la r fractions and  th e  in trace llu la r fractions, 
w h ile  th e re  w as no  d e tec tab le  m e tab o lite  w as de tec ted  from  liqu id  m edia. T h is resu lt 
p robab ly  ind ica ted  th a t no  su ffic ien t level o f  w a te r-so lub le  co m p o u n d  w as re leased  
d u rin g  th e  B aP  d eg rad a tio n  (V iegnei e t a l., 2002).
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F igure  6.3.1 M ass spectrum  o f  th e  m e tab o lite  in term ed ia te  ob ta ined  from  the  ex tra 
ce llu la r frac tion  o f  th e  A sp erg illu s n iger  B 002
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F igu re  6 .3 .2  M ass spectrum  o f  th e  m etabo lite  in term ediate  ob ta in ed  from  th e  in trace llu lar 
frac tion  o f  the  A sp erg illu s n iger  B 002

T h e  m ain  ions o f  B aP m etab o lites  analyzed  by e lec tro -sp ray  m ass spectrom eter 
w ere  co n c lu siv e ly  sum m arized  in T ab le  6.1

T ab le  6.1 L ist o f  th e  p ossib le  B aP  m etab o lites  from  A sperg illu s n iger  B 002  analyzed  by 
the  e lec tro -sp ray  m ass spectrom eter.
F ungal iso la tes L ocation  o f

ex trac tab le
fraction

M ain  ions 
(M H + )

S uggested  the  possib le  B aP 
m etabo lite

(stereochem istry  no t im plied)

A sp erg illu s n iger  
B 002

ex tra -cellu la r 285 7 ,9 -d ihyd ro xy  7,9 d ihydrod io l BaP
(m /z= 284)

in trace llu lar 279 un iden tified  p roduct
(m /z  = 278)



6.4 Analysis of the metabolites from mass spectrum obtained from A spergillus 
niger B002

T he m ass spectrum  o f  th e  ex tra -ce llu la r frac tion  o f  B aP  d eg rad a tio n  by 
A s p e r g i l l u s  n i g e r  B 0 0 2  (F igu re  6.3.1 and  T ab le  6 .1) c lea rly  rev ea led  th e  m ain  peak  at 
M H +  285. T h is  re su lt in d ica ted  th a t there  w as a  m ajo r co m p o u n d  h av in g  a  m ass o f  284 
co rresp o n d in g  to  7 ,9 -d ih y d ro x y  7 ,9 d ih y d ro d io l B aP o r 8 ,1 0 -d ih y d ro x y  8 ,10 d ihyd rod io l 
B aP . T he re su lt w as s im ila r to  th a t o f  A s p e r g i l l u s  n i g e r  N 0 0 3  (F igu re  5 .3 .1). A cco rd ing  
to  the  B aP  d eg rad a tio n  p a th w ay  p roposed  by A s p e r g i l l u s  o c h a r e c e u s  (D a tta  &  S am anta, 
1988), th is  in te rm ed ia te  cou ld  be  7 ,9 -d ih y d ro x y  7,9 d ihyd rod io l B aP  o r 8 ,1 0 -d ihyd roxy
8 ,10 d ih y d ro d io l B aP . T h is d eg radation  p a th w ay  could  be illu stra ted  in F igure  6.4.1.

C on tra ry  to  th a t d escribed  for A s p e r g i l l u s  n i g e r  N 003 B aP  b iod eg rad a tio n , from  
th e  in trace llu la r frac tio n  o f  A s p e r g i l l u s  n i g e r  B 002, th e  m ass sp ec tra  w ere  found  a t M H + 
279 and  297. A cco rd in g  to  th e  p rev io u s reports , there  w as no  B aP  in te rm ed ia te  w ith  th ese  
m o lecu la r m ass p ro p o sed  in any  d eg rad a tio n  pathw ay . T o  iden tify  th ese  in term edia tes, 
fu rther s tud ied  w ill be necessary .

T he  de tec tio n  o f  p o ss ib le  B aP  b iod eg rad a tio n  m etab o lites  from  both  ex tra -ce llu la r 
and  in trace llu la r fraction  sug g ests  th a t A s p e r g i l l u s  n i g e r  B 002  has tw o  d eg rada tion  
p a th w ay s for B aP . T he d e tec tion  o f  d ih y d ro x y  d ihyd rod io l B aP  as th e  B aP  m etabo lite  in 
B aP d eg rad a tio n  by  A s p e r g i l l u s  n i g e r  B 002 is sim ilar to  th o se  p rev iously  repo rted  by 
C u n n i n g h a m e l l a  e l e g a n s  (C ern ig lia& G ib so n , 1980), and  A s p e r g i l l u s  o c h a r e c e u s  in 
w h ich  7 ,8 -d ih y d ro x y  7,8 d ihyd rod io l B aP  w as detec ted  (D atta  &  S am anta , 1988).
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Benzo(a)pyrene

Unidentified compound 

[m/z=278]

8,10 dihydnoxy-dihydrodiol BaP

[m/z=284]

Extra-cellular pathway
intracellular pathway

F igure  6 .4  T he p ro p o sed  BaP o x id a tiv e  p a thw ays o f  the ex tra -ce llu la r and in trace llu lar o f  
A sperg illu s n iger  B 002. (A bso lu te ly  s te reo ch em istry  w as no t im plied).



6.5 Conclusion
T h e  A sp erg illu s n iger  B 002  iso la ted  from  bark  o f  P tero ca rp u s m acrocarpu s  

K urz. ex p o sed  to  th e  tra ffic  sm o k e  w as ab le  to  degrade  th e  in itia l am o u n t o f  100 ppm  
BaP. T h e  d eg rad a tio n  e ffic ien cy  o f  ap p ro x im ate ly  70%  after 30 days o f  incubation  at 
32°c w as reported . T h e  m e tab o lite  p roduced  from  the  b iod eg rad a tio n  w as de tec ted  and 
suggested  to  be d ih y d ro x y -d ih y d ro d io l-B aP . T h e  h igher ae ra tio n  ra te  p rov ided  to  the 
fungus w as found  to  increase  th e  fungal b io m ass as w ell as th e  b iod eg rad a tio n . A  high 
co n cen tra tio n  o f  g lu co se  (50 m M ) o n ly  p ro m o ted  th e  fungal b io m ass bu t rep ressed  the  
d eg radation . T h e  h ig h  co n cen tra tio n  o f  B aP  (m ore than  100 ppm  B aP  and  up to  300 
ppm ) su p p ressed  bo th  the  fungal b iom ass and  the  b iodeg radation . T he  increase  o f  B aP 
b io av a ilab ility  th ro u g h  so lven t add ition , i.e. e thano l o r m ethano l, d id  n o t p rom ote  the 
b io d eg rad a tio n  ab ility  o f  th e  fungal isolate.
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