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B acterio log ical analysis  o f  w ater, using  indicator bacte ria  is a  ro u tin e  p rac tice  a round  the 

w orld  to  assu re  th e  m icrob io log ica l quality  o f  w ater. T he cu rren t study investigated  the 

perfo rm ance o f  fou r a lternative  m ethods com pared  w ith  the  re fe rence  Sri L anka S tandard- 

M ultip le  T ube F erm en ta tion  (S L S-M T F) m ethod, fo r the  detec tion  and  enum eration  o f  to ta l 

co liform s and E sch erich ia  co li in d ifferent w a ter sources (tap  w ater, bo ttled  w ater, w ell 

w ater, su rface  w a te r and  effluen t w ater-to  cover a  w ide  ran g e  o f  con tam ination  levels), 

co llected  from  d ifferen t geograph ica l areas. T he four a lternative  m ethods w ere A m erican  

Public  H ealth  A ssoc ia tion  (A P H A )-M T F  m ethod, C olilert-M T F  m ethod , Sri L anka S tandard  

-M em brane F iltra tion  (S L S-M F ) m ethod  and m -C oliB lue24-M F  m ethod . C olilert and m - 

C oliB lue24 , w h ich  are enzym atic  m ethods, detect to ta l co lifo rm s and  E. coli s im ultaneously , 

by  the  activ ity  o f  enzym es p -D  galactosidase (in to ta l co lifo rm s) and  p -D  g lucuron idase (in  

E. coli), w h ile  the  o ther m ethods are based  on lactose ferm entation.

V ariance analy sis  resu lts  revealed  tha t C olilert, m -C oliB lue24  and SL S-M F m ethods 

detected  sign ifican tly  h igher (p  <  0 .05) to tal co lifo rm  counts, com pared  to  the  S L S -M T F  

m ethod. In E. co li d e tec tion , C o lilert (p <  0.05) and m -C o liB lue24  (p <  0 .1) m ethods 

detected  sign ifican tly  h ig h er counts com pared  to S L S -M T F  m ethod . S im ple L inear M odel 

show ed, th e  th ree a lternative  m ethods detected  several fo lds h ig h e r to ta l co lifo rm s counts 

than  S L S -M T F  m ethod  (3.8, 1.75 and  1.55 tim es h ig h er co un ts  w ere  detec ted  by C olilert, m - 

C o liB lue24  and SL S-M F m ethods respectively). F o r E. coli, 2 .93 , 1.83 and  1.35 tim es 

h igher co un ts  (than  S L S -M T F ) w ere  detected  by  m -C o liB lue24 , C o lilert and  SL S-M F 

m ethods respective ly . ISO  perfo rm ance criteria  (sensitiv ity , spec ific ity , effic iency , fa lse  

positive  and  false negative  ratios), show ed  the  tw o  enzym atic  and SL S-M F m ethods w ere  

superio r to  th e  conventional SL S-M T F m ethod. M ethod  perfo rm an ces  by pa ired  co u n t 

evaluations show ed  inconclusive  resu lts  due to  inadequate  v a lid  d a ta  resu lted  by  

con tam inations and  m issin g  d a ta  during  subculturing .
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C onflrm ational ra tes  ob ta ined  fo r bo th  bacteria l types w ere h ig h e r in three a lternative 

m ethods, than  SL S-M T F m ethod. V alues being: fo r  co lifo rm s, C o lile rt (78.2  % ), SL S-M F 

(75.2 % ), m -C oIiB lue24  (72.1 % ) and SLS-M TF (71 % ) and fo r E. coli, C o lile rt (66.6 % ), 

m -C oIiB lue24  (50 % ), SL S-M F (50 % ) and SL S-M T F (37.5 % ).

C ost com parison  show ed  tha t M T F m ethods (S L S , APFIA and  C olilert) w ere  m ore  

expensive com pared  to  M F, for drinking  w ater analysis. T he m o st econom ical m ethod  for 

drinking  w ater analysis  w as SLS-M F m ethod (6.7 tim es cheaper th an  SL S-M T F); fo llow ed 

by m -C o!iB lue24  (2.1 tim es cheaper). F or surface w ater analysis  SL S-M F m ethod  w as the 

cheapest (4.3 tim es cheaper), fo llow ed by the C olilert m ethod  (2.1 tim es cheaper) than  the 

SL S-M TF m ethod.

C onventional M TF m ethods (SLS and  A P H A ) show ed several d raw backs such as, need for 

longer incubational periods, confirm ational tests, m ore labour and  subjective nature o f  

results in terpreta tion . In com parison, C olilert w as very  effic ien t in all aspects. A m ong  M F 

m ethods, m -C oliB lue24  w as m ore effic ien t than  th e  conventional SL S-M F m ethod  w ith  the 

advantages o f  s im ultaneous detection  o f  both  types o f  bacte ria , absence o f  heavy  

background  grow th  o r atypical co lony  form ation, easy  p rep ara tio n s  and  easy resu lt 

in terpreta tions, less tim e  and labour requirem ent, etc.

B acterio log ica l iden tifica tions revealed  60 %  identifications o f  non-co lifo rm s by  the SL S- 

M TF m ethod . In contrast, C olilert, m -C oliB lue24 and  SL S-M F m ethods identified  m ore 

than 60 %  o f  co liform  bacteria . Identifications show ed that, even  th e  d rink ing  w ater sources 

tested  w ere  con tam inated  w ith  fecal (pathogenic) o rganism s, suggesting  threats on drinking  

w ater qua lity  in Sri Lanka.

In conclusion , resu lts o f  the  cu rren t study  revealed  th a t th e  conven tional S L S-M T F m ethod  

is less effic ien t, com pared  to  th e  C olilert, m -C oliB lue24  and  S L S-M F m ethods. S L S-M F 

m ethod w as th e  m ost econom ical m ethod  for analyzing  b o th  d rin k in g  and  su rface  w a ter 

sam ples. m -C o!iB lue24  and C o lilert m ethods, w ith  the ir superio r perfo rm ance cou ld  be  

recom m ended  as a lternative m ethods fo r analyzing  d rink ing  w a te r and surface w a te r 

sam ples respective ly , w hen  cost is n o t th e  lim iting  factor.


