
CHAPTER I 
INTRODUCTION

P ro te in s  and a n tib io tic s  are th e  m o st  im p o rtan t c h e m ic a ls  u se d  in  
p h arm aceu tica l and b io lo g ic a l in d u str ies. T h ey  u su a lly  p resen t at e x tr e m e ly  lo w  
co n ce n tr a tio n s  in  a c o m p le x  b io m e d iu m  su ch  as ferm en ta tio n  b roth . T h is  m a k es  th e  
p rod u ct sep a ra tio n  n o t o n ly  d iffic u lt  but a lso  e x p e n s iv e . T h er e fo r e  d o w n strea m  
sep ara tion  is  u su a lly  th e  d om in a n t c o s t  in  th e  p ro d u ctio n  o f  p ro d u cts . A b o u t  90%  o f  
to ta l c o s t  c o m e s  fro m  sep ara tio n  and p u r ifica tio n , so  im p r o v in g  sep ara tio n  has  
c o n s id e r a b le  e c o n o m ic  b en efits .

In r ecen t years, m an y  te c h n iq u e s  h av e  b een  d e v e lo p e d  in  b io te c h n o lo g y  to  
a c h ie v e  a h ig h ly  e f f ic ie n t  and e c o n o m ic a l sep ara tio n  p r o c e ss . O n e  n o v e l sep ara tio n  
te c h n iq u e  w ith  th e  a b ility  to  b e  sca led  up e a s ily  and o p era ted  c o n tin u o u s ly  is  liq u id -  
liq u id  ex tractio n , but it is d iff ic u lt  to  fin d  a so lv e n t  h a v in g  d e s ir e d  s e le c t iv ity  and  
b e in g  g e n t le  to  p rotein  and an tib io tic  structures. R e v e r se  m ic e lla r  s y s te m  or w a ter  in  
o il m ic r o e m u ls io n  is  th e  extractan t w h ic h  p o s s e s s e s  th e se  p ro p erties . T h is  m eth o d  is  
c o n s id ered  to  b e  m o re  su ita b le  for  sep ara tin g  p ro te in s and a n tib io tic s  than  regu lar  
liq u id -liq u id  e x tra c tio n  or o th er m eth o d s o f  sep ara tin g . T h e  tran sferr in g  o f  p ro te in s  
in to  s o lv e n ts  freq u en tly  resu lts  in irrev ersib le  d én atu ra tion  or  lo s s  o f  b io lo g ic a l  
a ctiv ity . It h as b e e n  k n o w n  that m an y p ro te in s and a n tib io tic s  can  b e  so lu b iliz e d  in  
m ic r o e m u ls io n s  b ased  on  ap olar so lv e n ts  su ch  as a lip h a tic  h y d ro ca rb o n s w ith o u t  
m in im u m  d én atu ra tion  or lo s s  o f  fu n c tio n  (P ires  et al ,  1 9 9 6 ).

It is  w id e ly  a cce p ted  that th e  p rim ary d r iv in g  fo r c e  fo r  s o lu b iliz a tio n  o f  
p rote in  m o le c u le  in to  th e  rev erse  m ic e lle  w a te r -p o o l is th e  a ttra ctiv e  e lec tro sta tic  
in tera ctio n  b e tw e e n  th e  p rotein  m o le c u le  and th e  rev e rse  m ic e l le  in n er ch a rg e  layer. 
F o r  ex a m p le , u s in g  a n e g a tiv e ly  ch arged  su rfactant su ch  as b is  (2 -e th y lh e x y l)  so d iu m  
su lfo su c c in a te  (A O T ), p ro te in s and a n tib io tic s  that ex h ib it  a n et p o s it iv e  ch a rg e  can  
b e ex tra cted  in to  th e  org a n ic  p h ase. T h e  p o ten tia l for sep a ra tin g  and p u r ify in g  
p rote in s b y  m ic r o e m u ls io n  d ep en d s m a in ly  on  th e ir  ab ility  to  tran sfer  a target p rotein  
or a n tib io tic  fro m  an a q u eo u s  so lu tio n  to  a rev erse  m ic e l le -c o n ta in in g  o rg a n ic  p h ase  
and to  b e  su b se q u e n tly  r e c o v ered  in  a se c o n d  a q u eo u s  p h ase . T h e  c o m p e te n c e  o f  
reverse  m ic e l le  sy s te m  is  n ot fu lly  u n d er sto o d  y e t, b ut is k n o w n  to  b e  in f lu e n c e d  b y  a
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n u m b er o f  fa c to rs , p articu larly  pH , salt ty p e  and co n c e n tr a tio n , so lv e n t  typ e , 
tem p era tu re, su rfactant ty p e  and co n cen tra tio n , co su rfa cta n t ty p e  and co n cen tra tio n , 
and th e in co rp o ra tio n  o f  b io a ffm ity  liga n d s.

A O T  is  th e  m o st o fte n -u se d  su rfactant in p ro te in  e x tr a c tio n  stu d y  d u e to  th e  
fa c t that A O T  can  form  r e v e rse  m ic e lle s  w ith o u t  a co su rfa cta n t. H o w e v e r  it h as a 
n u m b er o f  se r io u s  lim ita tion s: o n c e  p ro te in s are ex tracted  in to  A O T  rev erse  m ic e lla r  
p h ase, it is  d if f ic u lt  to  sep arate  p rotein s fro m  th e  su rfactant and th e  p h a se  sep ara tio n  
o f  A O T  s y s te m  ta k es  a lo n g  tim e. T h ese  p ro b le m s m ig h t b e  o v e r c o m e  b y  u s in g  
oth er su rfactant sy s te m s  su ch  as so d iu m  b is (2 -e th y lh e x y l)  p h o sp h a te  (N a D E H P ), an 
a n io n ic  su rfa cta n t w h ic h  h as th e  sam e h yd ro carb on  ta il as A O T  b u t a d ifferen t polar  
h ead  and c a n  fo rm  w a ter  in o il m ic r o e m u ls io n  or rev e rse  m ic e lla r  so lu t io n  u n d er  
certain  c o n d it io n s . E v e n th o u g h  fo rm in g  o f  N a D E H P  r e v e r se  m ic e lle  is  m ore  
d iffic u lt  th a n  A O T  in  th e a b se n c e  o f  cosu rfactan t b e c a u se  o f  h ig h  sa lin ity  n e e d e d  but 
its rev e rse  m ic e l le  ca n  b e e a s i ly  b rok en  b y  c o n v e r tin g  th e  so d iu m  sa lt (N a D E H P ) to  a 
n o n -su r fa c e -a c t iv e  d iv a len t m eta l sa lt [M (D E H P ) 2 ] and th e  su rfa cta n t can  b e  r ea d ily  
r e cy c led , a lso  th e  p h ase  sep ara tion  is m u ch  fa ster  than  A O T  s y s te m  (H u  and G ulari,
1 9 9 6 ). In ad d itio n , N a D E H P  c o m m o n ly  u sed  as th e  o r g a n o p h o sp h o r u s  ex tractan t in  
h y d ro m eta llu rg y  and n u c lea r  in d u stry  h as r e c e iv e d  m o re  in terest in  th e  f ie ld  o f  
su rfa ce  s c ie n c e . W ater  so lu b iliz e d  in  su ch  a g g r e g a te s  is th o u g h t to  m im iz e  th e  w a te r  
c o n fin e d  in  b io lo g ic a l m em b ra n es  s in c e  N a D E H P  m o le c u le s  h a v e  a s im ila r  
p h o sp h a te  h ead g ro u p  to  that p h o sp h o lip id s  (L i et al ,  19 97 ).

In ou r p rev io u s  w o rk , w e  h av e  stu d ied  th e  e x tra c tio n  o f  oc-ch ym otryp sin  
from  a q u eo u s u s in g  th e rev e rse  m ice lla r  sy s te m  o f  N a D E H P /iso o c ta n e /b r in e . T h e  
resu lts  h a v e  sh o w n  that a -c h y m o tr y p s in  can  b e  q u a n tita tiv e ly  ex tra cted  and  
ex tractio n  e f f ic ie n c y  w a s  stro n g ly  a ffe c te d  b y p H  and sa lt c o n c e n tr a tio n  in  th e  
a q u eo u s p h ase . A t near neutral p H  and lo w  sa lt c o n cen tra tio n , h ig h  ex tra ctio n  
e f f ic ie n c y  w a s  ob ta in ed . A t pH  a b o v e  iso e le c tr ic  p o in t (p i )  o f  th e  p ro te in  (p H  8 .5 ) , 
ex tra ctio n  o f  th e  p ro te in  in to  th e  rev erse  m ic e lle s  d e c rea sed  d ra m a tica lly . In crea sin g  
sa lt co n cen tra tio n  resu lted  in  a d e c lin e  in th e  p ro te in s tran sferred  in to  th e  m ice lla r  
p h ase  d u e to  le s se n in g  attractive  in teraction . It w a s  a lso  fo u n d  that cosu rfactan t  
stro n g ly  a ffe c te d  th e a c tiv ity  o f  ex tracted  e n z y m e  w h ic h  is  b e lie v e d  to  b e  d u e  to  th e



3

m o d ific a tio n  o f  in ter fa c ia l p rop erties  o f  rev e rse  m ic e l le s  and  th eir  w a te r  cap acity . 
T h is  sh o u ld  resu lt in  a m o re  fa v o ra b le  en v ir o n m e n t fo r  h o s t in g  e n z y m e s  w h ic h , in  
turn, lea d s  to  in crea se  th e  a c tiv ity  o f  e n z y m e  in  r e v e rse  m ic e lle s . T h erefo re , in  th is  
stu d y  th e e x tra c tio n  and th e  a c tiv ity  o f  a -c h y m o tr y p s in  u s in g  N a D E H P  rev erse  
m ice lla r  s y s te m  w a s  further in v e stig a te d  w ith  a fo c u s  o n  th e  e f fe c t  o f  b ile  salt  
co su rfactan t in  co m p a r iso n  w ith  tr ib u ty lp h o sp h a te  (T B P ) o n  e x tra c tio n  e f f ic ie n c y  
and a c tiv ity  o f  r e c o v ered  a -c h y m o tr y p s in .
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