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Abstract

T he q u a lity  and sa fe ty  o f  fish  prod u cts is  a critical factor to in crea se  m arket value. T herefore, 

decontam ination  m eth o d s are u sed  in  the  fish  p ro cessin g  industry to reduce m icrobial count on  

fish , to  g a in  m ax im u m  health  and e c o n o m ic  b en efits . R e e f  fish  (E pin ephelus m alabaricus) has a 

high  dem and  in the ex p o rt m arket. T h e  o b jec tiv e  o f  this stu dy is  to  determ ine the e ffe c t  o f  lactic  

acid to red uce the m icro b ia l load  b y  m on itor in g  A ero b ic  P late C ou nt (A P C ) and F eca l C o liform  

(FC) co u n ts in u n ev iscera ted  E p in ep helu s m alabaricus. Fresh w h o le  r e e f  fish  w ere  treated w ith  

separate c h ille d  so lu tio n s  o f  L actic  A c id  (L A ) con ta in in g  1, 2  and 3 % (w /v ) b y  dipping for 5 

and 10 m inutes. C h illed  w ater c o n ta in in g  0 .5 -1 .0  ppm  ch lorin e  w a s used  as a contro l. A P C , FC  

count and sen so ry  ch aracteristics (od ou r, co lou r, texture and overa ll appearance) o f  fresh w h o le  

r e e f  fish  and c o o k ed  f le sh  sa m p les  w ere  eva lu ated . R edu ction  in A P C  and FC  (F C  w as analysed  

u sin g  M o st P robable N um ber; M P N  tech n iq u e) co u n ts after L A  treatm ent w a s 5 .9 7  C F U /g  and

1.41 M P N /g  for  5 m in u tes o f  d ip p in g  tim e and 5 .5 8  C F U /g  and 1 .15  M P N /g  for  10 m inutes o f  

d ip p ing  tim e  in 2% L A  treatm ent. F ish  d ip ped  in 2%  L A  so lu tion  sh o w ed  sig n ifica n t (P  <  0 .0 5 )  

red uction  o f  A P C  and F C  count. T h ere  w as no sig n ifica n t (P > 0 .0 5 ) e ffe c t  o f  d ip p ing  tim e on  

A P C  and FC  counts. N o  s ig n ifica n t (P > 0 .0 5 )  in teraction  b e tw een  duration o f  d ip p ing  and L A  

con cen tra tion s o f  treatm ent on  bacteria l counts w a s ob served . C olou r o f  g ills  and transparency  

o f  e y e s  o f  fish  w ere  n e g a tiv e ly  a ffec ted  by L A  treatm ent. R ed n ess va lue  o f  g ills  reduced and  

con verted  to  g reen ish  brow n  c o lo u r  and e y e s  o f  fish  w ere  con verted  in to w h itish  co lo u r  in 

treated fish . S e n so ry  ev a lu a tio n  sh o w e d  that there w as no s ig n ifica n t (P < 0 .0 5 )  e ffe c t  o f  L A  on  

sen so ry  attributes o f  c o o k e d  f ish  sa m p les.
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Introduction

T he quality  o f  fish  products is  a  critical factor affecting m arket dem and and it is  a 

m ajor g o a l o f  the fish eries industry to  provide safe, w h o leso m e and acceptable fish  

products to  the consum er (Frank and K offi, 1990). M icrob ial sp o ila g e  p lays an 

im portant role, and w ith respect to health and econ om ic prob lem s cau sed  b y  th ese
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m icrobes, it is  very important to reduce the initial m icrobial population on  f is h  

(Sm ulders and Greer, 1998). W ith the developm ent o f  the industry, d ilu te solu tions ( 1 -  

3% ) o f  organic acids (A cetic, Lactic and Propionic) are being  recogn ized  as a s a fe  

antim icrobial agent by the F D A  (Food and D rug A dm inistration) and have b e e n  

approved as food  additives by European C om m ission . It can be used  w ithout e ffec t o n  

desirable sensory properties o f  fish  (Sm ulders and Greer 1998). T he overall o b jec tiv e  

o f  the present research was to study the e ffec t o f  lactic acid  on m icrobial load an d  

sensory qualities o f  fresh reef fish  (Epinephelus malabaricus) fish.

Materials and methods

Sample collection: The sam ples w ere co llec ted  from  a seafood  processing and  

exporting com pany located  at Ja-Ela in Sri Lanka. Fresh w h o le  reef fish  (Epinephelus 
malabaricus) o f  approxim ately sam e body w eigh t w ere co llec ted  im m ediately after  

receiving to the processing plant and treated im m ediately.

Preparation of Lactic acid (LA) solution and treatments: L actic acid solution w a s  

prepared by d iluting 1%, 2% and 3% (w /v ) o f  L (+) lactic acid (P U R A C  FCC 8 8 , 

PU R A C  Thailand Ltd. Thailand) in  ch illed  water. Separate groups o f  fresh w hole r e e f  

fish  w ere dipped for 5 m in and 10 min in separate L A  solutions contain ing 1, 2 , an d  

3% (w /v) as treatment 1, 2 , and 3 respectively . T he ch illed  potab le water that w a s  

treated with 0 .5 -.0  ppm chlorine w as used as the control for each treatm ent. F lesh and  

skin sam ples from  each  fish  w ere co llec ted  before and after each  treatment.

Microbiological Analysis:Fish  sam ples co llec ted  in sterile plastic bags w ere packed in  

ice  and transported to the Laboratory o f  Institute o f  Post-H arvest T ech n o logy  (IPH T) at 

N ational A quatic R esources R esearch  and D evelop m en t A g en cy  (N A R A ) in less than  

tw o  hours. A PC  and FC counts w ere determ ined accord ing to the SL S 5 1 6  Part 1:1991  

and SL S 5 1 6  Part 3 :1982  respectively.

Sensory analysis: Fresh w hole reef fish  and cook ed  sam ples (control and treatm ents) 

w ere evaluated  through H edon ic sca le  test. A  trained panel m ade up o f  9  panelists w a s  

se lected . Sam ples w ere cook ed  in  polypropylene pouches in b o ilin g  w ater for 15 m in  

and co o led . Sam ples w ere evaluated  using a f iv e  point h ed on ic scale.

Statistical Analysis: A n a lysis  o f  V ariance (A N O V A ) perform ed u sin g  SPSS V ersion

15.0 and com parison  o f  m eans w ere m ade u sin g  T ukeys test at the 95%  con fid en ce  

lev e l. S ensory  data w as analyzed  by Friedm an non- param etric statistics u s in g  

Statistical A n a lysis S ystem  (S A S ).
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Results and Discussion

Table 1: Effect of Lactic acid concentration and duration of dipping time on reduction 
ofAPC and FC count offish (Mean ± SD)
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j l R ed u ctio n  A P C  ( lo g i0 C F U /g ) R edu ction  o f  FC  co u n t (M P N /g)

I Duration o f
| 5 m in u tes 10  m inutes 5 m inutes i 1 0  m inutes

C ontrol
5 .3 7  ± 0 .4 2 5 .2 7 + 0 .1 0 0 .8 4 + 0 .2 2 0 .8 4 + 0 .1 3

1 %  L A  treatm ent
5 .1 7 + 0 .0 4 ............. 5 4 3 - ..0 .0 8 0 .7 5 + 0 .2 7 p o ( 8 1 ±0.18"

2% L A  treatm ent
5 .9 7 + 0 .0 1 5 .5 8 + 0 .0 8 1 .41+ 0 .01 j 1 .1 5 + 0 .0 2

i

3% L A  treatm ent
4 .9 7 + 0 .2 3 5 .1 6 + 0 .1 1 0 .6 5 + 0 .2 4 ' 0 .8 + 0 .0 3

f

Table 1 sh ow s all the treatm ents reduced the A PC  and FC count o f  fish . K im  and 

M arshall (20 0 0 ) a lso  reported that lactic acid w as e ffective  in suppressing bacteria on  

refrigerated catfish  fille ts . But sign ifican tly  (P < 0 .05) h ighest A PC  and FC count 

reduction w as observed  in 2% L A  treatment. A ccord ing to the Dan Rotaru and D alea  

(2 008 ), p ossib le  exp lanation  for th ese  results are, there are som e b iochem ical reactions 

at bacterial m em brane lev e l, w ith  som e precipitation reactions in the superficial areas, 

fact that cou ld n ’t perm it the penetration o f  concentrated acid  solu tions inside the 

m icrobial ce ll, k eep in g  its v iab ility

There w as no  sign ifican t (P > 0 .0 5 ) e ffec t o f  duration o f  dipping tim e on reduction o f  

A PC  and FC count o f  fish . K im  and M arshall (2 000 ) m entioned  firm ly attached  

m icrobe ce lls  w ere le ss  sen sitiv e  to lactic acid  than lo o se ly  attached cells . It g ives  

p ositive  explanation  for results o f  the present study that duration o f  d ipping w as not 

sign ifican tly  (P > 0 .0 5 ) a ffected  on  reduction o f  A PC  and FC count. N o  significant 

(P > 0 .05 ) interaction w as observed  betw een  L A  concentration  and d ipping duration in  

the experim ent.

A ccord in g  to sensory  evaluation  o f  fresh fish , control sam ple had the h ighest scores for 

g ill appearance, odour o f  g ills , texture, and overall score than the sam ples dipped in L A  

for 5 and 10 m inutes. D ev e lop m en t o f  brow n colour o f  g ills  and reduced transparency 

o f  ey e s  w ere due to  the L A  treatm ents. A ppearance o f  skin and texture had  

approxim ately  sam e scores in  both control and treatm ents dipped for 5 and 10 m inutes. 

A ccord in g  to sen sory  scores o f  cook ed  sam ples, all treatm ents and controls had  

approxim ately  sam e scores for appearance, colour, odour, texture, flavour, and overall 

score. L actic  acid  treatm ents w ere not n egatively  affected  on sensory ch aracteristics o f  

co o k ed  sam ples.
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Conclusion

There w as a significant (P<0.05) reduction o f  A PC  and FC on  fresh reef fish  at 2%  L A

(w /v ). A ccord ing to the results 2 % L A  (w /v ) solu tion  w as m ore effic ien t than th e  1

and 3 % L A  (w /v ) solutions.
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