
CHAPTER 1 
INTRODUCTION

1.1 State of problem
T h e  p re se n c e  o f  b en zo (a ) p y ren e  (B aP ), a  fiv e -rin g  p o ly c y c lic  a ro m a tic  

h y d ro c a rb o n  (P A H ), in  th e  e n v iro n m e n t h as  ra ised  th e  e n v iro n m e n ta l c o n c e rn  b ecau se  
o f  its  to x ic ity  an d  c a rc in o g e n ic  p o ten tia l fo r m a m m a ls  (IA R C , 1983; G rim m e r e t a l., 
1991; A T S D A , 2 0 0 3 ). B en z o (a )p y ren e  w as o n e  o f  th e  h ig h  m o le c u la r  w e ig h t, 5 ring - 
P A H s w h ic h  w as lis te d  as  o n e  o f  th e  p r io r ity  p o llu ta n ts  c la ss if ie d  as  a  c a rc in o g e n  by  
th e  U S  E n v iro n m e n ta l P ro te c tio n  A g e n c y  an d  a n  A T S D R  p u b lic  h e a lth  s ta tem en t 
(U S E P A /A T S D R , 1999). In  a d d itio n , B aP  w as ran k ed  a t th e  n u m b e r 9 fro m  275 
p r io r ity  lis t o f  h a z a rd o u s  su b s tan ces  (C E R C L A , 2003). T h e  to x ic ity  o f  B aP  w as 
h ig h ly  c o n c e rn e d  b e c a u se  o f  its  ab ility  to  a ccu m u la te  in  an im a l tissu e s , to  cause  
c a n c e r  an d  h o rm o n e  d is ru p tio n  as  w e ll as its p o te n tia l to  a ffec t th e  rep ro d u c tio n . 
M o reo v e r, B aP  w as fo u n d  to  d ep re ss  im m u n o lo g y  fu n c tio n  (Irw in , 1997; M c C a rth y  et 
ah , 2 003).

T h e  p r in c ip le  n a tu ra l so u rces  o f  B aP  w ere  fo re s t f ires , v o lcan ic  e ru p tio n , p e s t 
f ires  a n d  b u rn in g  o f  c ru d e  o il. W h ile  a n th ro p o g en ic  so u rces in c lu d e  th e  in co m p le te  
c o m b u s tio n  o f  co a l, o il, gas, w o o d , ru b b ish  and  o th e r o rg an ic  su b stan ces , in c in e ra to r, 
v e h ic le  e x h a u s ts  an d  c ig a re tte  (C e rn ig lia , 1992; P o th u lu ri &  C e m ig lia , 1998; B ic im i,
2 0 0 2 ). B aP  h as  b e e n  re p o rte d  to  d e riv e  fro m  a u to m o b ile  an d  a c co u n ted  fo r 98% . T he 
d ie se l p o w e re d  v e h ic le s  a re  th e  m a jo r  so u rces  o f  lig h te r  P A H s to  th e  a tm o sp h ere , 
g a so lin e  v e h ic le s  w e re  th e  d o m in a n t so u rces  o f  th e  h ig h e r  m o le c u la r  w e ig h t P A H s, 
su c h  as  B aP  ( H a rk o v  e t ah , 1984). H u m an  e x p o su re  w as m a in ly  fro m  sm o k in g , 
in h a la tio n  o f  p o llu te d  a ir  an d  ea tin g  fo o d  co n tam in a ted  w ith  p ro d u c ts  o f  co m b u stio n  
o r p re p a re d  in  su c h  a  w ay  (sm o k ed , ch a rco a l b ro iled ) w h e re  th e  p o ly cy c lic  a ro m a tic  
h y d ro c a rb o n s  a re  g en e ra ted . (Irw in , 1999; S to ly h w o  &  S ik o rsk i, 2005).

A m o n g  o th e r  tre a tm e n ts  in  o rd e r to  red u ce  th e  c o n tam in a ted  am o u n t o f  B aP  in 
th e  e n v iro n m e n t, th e  b io lo g ica l tre a tm e n t w as o n e  o f  the  in te re s tin g  a lte rn a tiv es . T he 
b io tra n s fo rm a tio n  o f  B aP  b y  fung i w as o f  o u r in te res t b ecau se  o f  its rap id



c o lo n iz a tio n  an d  h ig h  to le ra n c e  o f  th e  to x in  (B e n n e tt e t a l., 1996; S u illia , 2003 ; 
R o b in o v ic h  e t a l., 2 0 0 4 ).

P te ro c a rp u s  m a cro ca rp u s  K u rz . w as  p lan ts  w h ic h  n o rm a lly  fo u n d  a t th e  b o th  
s id es  o f  th e  m a in  tra ff ic  ro ad s  in  B an g k o k . T h ere  w as th e  in te re s tin g  re p o rt n o te d  th a t 
th e  lev e ls  o f  P A H s d ep o s ited  o n  th e  p la n t m ig h t be  u sed  as  an  in d ic a to r o f  a ir 
p o llu tio n  (L o d o v ic i e t a l., 1994). T h e re fo re , le av es  an d  b a rk  o f  P tero ca rp u s  
m a cro ca rp u s  K u rz . lo ca ted  a lo n g  th e  tra ff ic  ro a d  in  B a n g k o k  w ere  u se d  as th e  
p o ten tia l so u rce s  o f  fu n g i ab le  to  d e g ra d e  B aP .

1.2 Objectives:
T h e  m a in  o b je c tiv e  o f  th is  re se a rch  w as to  in v es tig a te  th e  b io tra n s fo rm a tio n  

a b ility  o f  th e  iso la te d  fu n g u s  to w a rd s  B aP . F o u r  su b -o b je c tiv e s  w e re  as  fo llo w ed :
1.2.1 Iso la te  th e  fu n g a l sp e c ie s  fro m  v a rio u s  p a rts  o f  p la n ts  w h ic h  w e re  ab le  to  

d eg rad e  o r  b io tra n s fo rm  b e n z o (a )p y ren e  (B aP )
1.2 .2  D e te rm in e  th e  d e g ra d a tio n  ra te  o f  B aP  b y  th e  iso la te (s )
1.2.3 In v e s tig a te  th e  o p tim u m  c o n d itio n s  fo r  B aP  b io tra n s fo rm a tio n
1.2 .4  Id en tify  th e  in te rm e d ia te (s )  an d  p ro p o se  p o ss ib le  b io d e g ra d a tio n  

p a th w ay

1.3 Hypotheses:
1.3 .1 . T h e  fu n g i iso la te d  fro m  v a rio u s  p a rts  o f  p la n t(s )  ex p o sed  to  th e  b u rn in g  

sm o k e  a n d /o r  th e  in c o m p le te  co m b u s tio n  o f  v e h ic le  e x h a u s t h ad  th e  p o ten tia l to  
d e g ra d e  b e n z o (a )  p y ren e .

1.3.2. T h e  in fo rm a tio n  o b ta in e d  fro m  th is  re se a rch  re g a rd in g  th e  
b io tra n s fo rm a tio n  p a th w a y  as w ell as  th e  o p tim u m  c o n d itio n s  w e re  u se fu l fo r  fu rth e r 
a p p lic a tio n  to  m itig a te  B aP  co n tam in a tio n .

1.4 Scope of study:
S in ce  th e  b io tra n s fo rm a tio n  o f  B aP  by  fu n g i w as  o f  o u r g rea t in te res t, w e 

p ro p o sed  to  h av e  a  re se a rch  p e rfo rm ed  as fo llo w ed :

2



1.4 .1 . F u n g i sp ec ie s  ab le  to  d e g ra d e  B aP  w ere  iso la ted  fro m  leav e  an d  bark  
o f  P te ro c a rp u s  m a cro ca rp u s  K u rz . T h e  in itia l c o n c e n tra tio n  o f  B aP  u sed  for 
sc re e n in g  w a s  100 ppm .

1.4 .2 . T h e  k in e tic s  o f  th e  B aP  d e g ra d a tio n  w as in v es tig a ted .

1.4.3. T h e  co n d itio n s  fo r B aP  b io tra n s fo rm a tio n  w ere  o p tim ized .
A lte rn a tiv e  c a rb o n  so u rce  an d  o th e r  co n d itio n s  w e re  te s te d  to  o p tim iz e  the

B aP  b io d e g ra d a tio n .
1.4.4. T h e  in te rm e d ia te (s )  o f  B aP  b io tra n s fo rm a tio n  w ere  id e n tif ie d  an d  the  

p o ss ib le  b io d e g ra d a tio n  p a th w a y s  o f  B aP  o f  th e  iso la te  w ere  p ro p o sed .

1.5 Benefit from this work

T h e  re se a rc h  re su lts  w o u ld  o ffe r  in fo rm a tio n , i f  n o t g ro u n d b re a k in g , o f  the  
fu n g a l b io tra n s fo rm a tio n  o f  B aP . T h e  re su lts  w ere  u sed  as  an  e x p e rim e n ta l b as is  fo r 
th e  d e v e lo p m e n t o f  n e w  m ic ro b io lo g ic a l p ro cess  to  d ec o n ta m in a te  B aP . D u rin g  th e  
o p tim iz a tio n  o f  b io tra n s fo rm a tio n  c o n d itio n s , th e  e x p e rim en ts  w e re  d e s ig n ed , w h ere  
p o ss ib le , fo r  fu rth e r p ra c tic a l ap p lica tio n . F in a lly , it w o u ld  b e  e x p e c te d  th a t the  
k n o w le d g e  o b ta in e d  fro m  th is  re se a rch  w o u ld  c o n trib u te  as o n e  o f  th e  a lte rn a tiv e s  for 
th e  e n v iro n m e n ta l re m e d ia tio n  o f  B aP  as w e ll as o th e r P A H s.
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