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Abstract

Probiotics are live microorganisms that have beneficial effects on the health of their host. 
Fermented fish is an important source of nutrients, which include essential proteins, unsaturated 
fatty acids, vitamins and minerals. The objective of this research is to isolate, characterize and 
identify viable probiotic bacteria in the fermented fish products. Serial dilutions were prepared 
from fermented samples, spread on Man Rogosa and Sharpe agar (MRS), and incubated at 37 
°C for 48 hrs. Nine isolates were purified by streaking on MRS agar. All nine purified isolates 
were subjected to Gram staining, endospore staining and motility. Morphological characteristics 
of isolates were noted. Biochemical characterization was performed. Sugar fermentation 
patterns were studied. Tolerance of all isolates to different concentrations of salt (3%, 6%, 9%), 
temperatures (30 °C, 37 °C, 40 °C) and pH values (2, 3, 4) was studied. The molecular level 
characterization of isolates was carried out by extracting DNA and performing 16s rRNA 
sequencing. Among the nine isolates, seven were Gram positive and two were gram negative. 
All nine isolates were observed to be non spore forming and non motile and negative for Indole, 
Catalase, H2S production and citrate utilization and could ferment fructose. All the isolates 
show optimum tolerance to 37 °C and 40 °C. The optimum tolerance pH was 3-4. At pH 2 the 
growth is weak. All o f the isolates were showing the optimum growth at 6 % salt concentration. 
However, they can tolerate 3 % and 9 %  salt. By molecular level identification, the isolates were 
identified as Pediococcus acidilactici (AB680157.1), Lactococcus lactis (CP006766.1), 
Lactococcus lactis (KJ690920.1) and Weissella paramesenteroides (HQ009793.1). Therefore, it 
provides strong evidence on survival of starter culture during the fermentation. Since, Weissella 
paramesenteroides was not in starter inoculums, it could be assumed that the starter culture was 
changed and improved during fermentation.
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Introduction
F erm entation  is  o n e  o f  the o ld est processin g  m ethods, w h ich  is  u sed  for the  

preservation  o f  fish . A ccord ing  to  H w anhlem  et al (2 0 1 1 ), it ex ten d s the sh e lf  life;  

enh ances the unique taste, flavour and nutritional quality o f  the product. Ferm ented fish  

products are m ade by  inocu lating probiotic L actic A cid  B acterial cu ltures, w h ich  

im proves the functional properties o f  the product. P rob iotics are liv e  m icroorgan ism s
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that have b en efic ia l effects on  health o f  their host. Ferm ented  fish  is an im portant 

source o f  nutrients, w hich  include essential proteins, unsaturated fatty acids, vitam ins 

and m inerals. V iab ility  o f  starter culture during the ferm entation process is therefore  

very im portant (A m m or and Mayo, 2007).T he ob jective o f  this research w as to iso la te , 

characterize (M orphological, B iochem ical) and identify  (M olecu lar lev el) the v ia b le  

Lactic acid  bacteria from  the ferm ented fish  products developed  at Industrial 

T ech nology  Institute in order to check  the ability o f  the starter L actic acid bacterial 

inocu lu m s to be v iab le during the ferm entation.

Materials and Methods
O ne gram  o f  forty eight hour ferm ented kelawalla f ish  d eveloped  at Industrial 

T ech n ology  Institute w as d ispensed  in 9 m l o f  0 .8 9  % sterilized  sa line and vortex for  

30 seconds. Serial d ilution w as carried out up to 10"6 d ilution . From  each  dilution tubes,

0.1 m l w as p ipetted out on  to the so lid ified  M R S A gar m edia and inocu lum s w ere  

spread b y  u sing  a sterile spreader by fo llo w in g  the spread p late technique. Plates w ere  

incubated  at 37  °C for 48hrs. Isolation  w as conducted  in duplicates. Purification o f  

iso lated  co lo n ie s  w as carried out by streaking the iso lated  co lon ies  on M R S plates. 

Purified iso la tes w ere subjected to gram staining, en d ospore staining and m otility  w as  

investiga ted  by  hanging drop m ethod. T he m orp hological characteristics o f  iso lates  

w ere noted  by ob serving their texture, colour, size , e levation , m argin and con sistency . 

B io  ch em ica l characterization (Indole test, M ethyl red test, V o g es  Proskauer’s test, 

Citrate u tilization  test, H 2S production test and U rease test) o f  the nine iso lates w ere  

perform ed. Sugar ferm entation pattern (G lucose, L actose, A rabinose, M anitol, Sorbitol, 

M altose , D extrose , Sucrose, Fructose) o f  n ine iso la tes w ere studied  by  inocu lating  

iso lates to  M R S broth w hich  w as contained phenol red pH  indicator and resp ective  

sugar. T olerance o f  n ine iso lates to different concentrations o f  salt (3% , 6% and 9% ), 

different tem peratures (3 0  °C, 37  °C and 4 0  °C) and d ifferent pH  values (2 , 3 and 4) 

w ere studied. T he m olecular lev e l characterization o f  iso la tes w as investigated . D N A  

o f  the iso la tes w as extracted u sin g  an in -house op tim ized  S D S  proteinaseK  D N A  

extraction m ethod. For the PC R , prim ers

14 92R (5  'T A C G G  Y T  A C C T T G T T  A C G  A C T T -3') and 27 F  (5'

A G A G T T T G A T C M T G G C T C  A G -3') w ere se lected  and for the sequencing, prim ers 

5 1 8 F  (5' C C A G C A G C C G C G G T A A T A C G  3') and 800R

( 5 'T A C C A G G G T A T C T A A T C C  3') w ere se lected . T h e 16S rD N A  sequ en cin g  w as  

carried out at M acrogen-South  K orea and sequence a lign m en t w as carried out by B asic  

L ocal A lign m ent Search T ool.
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Results
Total nineteen organisms were isolated and based on the colony morphology, nine 
isolates were selected .Among them seven were Gram positive and two were gram 
negative. All the nine isolates were observed to be non spore foaming and non motile. 
All the nine isolates were negative for Indole, Catalase, H2S production and citrate 
utilization and could ferment fructose.

Table no 1 represents the results of Staining, Motility and Biochemical tests of the 
isolates
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Table 1: Results of Staining, Motility and Biochemical tests o f the isolates

Isolate no 1 2 3 4 5 6 7 8 9

Gram
Reaction

Endospore
Stain

Motility

Indole

Negat
ive
Cocci

Positi
ve
Cocci

Positi
ve
Cocci

Positiv
e
Bacilli

Positive
Cocci

Negative
Cocci

Positive
Cocci

Positive
Cocci

Positive
Cocci

MR - - + - + - + + -

VP - + - - - - - -

Catalase
■ ■ ■ - ■ • - - ■

H?S. - - - - - - - - -

Citrate uti.
■ ■ ' - - - - - -

Urease
+ ■ ■ + + + + +

All the isolates show optimum tolerance to 37 °C and 40 °C. The optimum tolerance 
pH was 3-4. At pH 2 the growth is weak. All of the isolates were showing the optimum 
growth at 6  % salt concentration. However they can tolerate 3 % and 9 % salt. By 
molecular level identification, the isolates were identified as Pediococcusacidilactici 

(AB680157.1), Lactococcuslactis (CP006766.1), Lactococcuslactis (KJ690920.1) 
andWeissellaparamesenteroides (HQ009793.1).Table no 2 represents the results of
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molecular level identification of isolates. However, isolate no 1, 2 and 9 was not able to 
confirm by 16S r RNA sequencing.

Table 2: Molecular level identification o f isolates
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Isolate No:
Organism Accession No.

2
Pediococcus acidilactici AB680157.1

3
Lactococcus lactis CP006766.1

4
Weissella paramesenteroides HQ009793.1

5 Lactococcus lactis KC754747.1

7 Lactococcus lactis KJ690920.1

8 Lactococcus lactis CP006766.1

Discussion
This research provides strong evidence on survival of culturable Lactic Acid Bacteria 
in the fermented fish during and after the fermentation. Since, Weissella 

paramesenteroides was not a bacterium in starter inoculums, it can be assumed that 
population of starter culture was changed and improved during fermentation. 
Furthermore Weissella spp was reported to be use as adjunct culture during probiotic 
fermentation.

Conclusion
Pediococcus acidilactici, Lactococcus lactis and Weisella paramesenteroides are the 
starter cultures that have the ability to be viable during the fermentation.
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