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ABSTRACT 

                          Probiotics are defined as live microorganisms which, when administered in 

adequate amounts, confer health benefits to the host. The term ‘‘probiotic’’ includes a 
large range of microorganisms, mainly bacteria but also yeasts. Because they can stay 

      alive until the intestine and provide beneficial effects on the host health, lactic acid 
 bacteria (LAB), non-lactic acid bacteria and yeasts can be considered as probiotics. 

             LAB is the most important probiotic known to have beneficial effects on the human 

           gastro-intestinal (GI) tract. Probiotic bacteria are used in production of functional 
           foods and pharmaceutical products. They play an important role in promoting and 

maintaining human health. In order, to make health benefits probiotic strains should 
        be present in a viable form at a suitable level during the product  is shelf life unti’s l 

  consumption  and maintain  high  viability  throughout  the  gastrointestinal  tract.  To 
                          improve the survival rates of probiotic microorganisms during gastric transit, 

                    microencapsulation is  considered  to be a promising  process. Therefore, the main 
              objective of this study is possible  isolate and identify dif rent types of probiotito fe c 

                                microbes from differe  food sa les, formulation of probiotic products as s nt mp
 functional and beneficial effect using fruits, vegetables  food samples.  and
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1. INTRODUCTION 

  The increase in population around the globe increases the demand for food and it availabilits y 

          to  satisfy  the  n ds  of  human    inc asing  day  by  day.  The  ited  Nations  Food  and ee is re Un

                                   Agriculture Organization e imated that n rly 870 million people of the 7.1 billion st ea
                                      people around the wor  a  suffering from chronic under nourishment [1]. The term ld re

                           “ ics” is “ o” me “ “bios” me “ fe”.probiot  derived from two Gr k rds, ee wo pr ans for and ans li  ” 
       Probiotics refer to live microorganisms which en admin tered  adequate amount  confer wh is in s,

              a h lth benefit on its host. The te  Probiotics was coined  1965 by Lill and Stillwell, ea rm in y 
       who defined them as microbial derived factors that i  growth of other organism  [2]“ s”st mulate . 

                      Probiotic b r  may produce rious compounds, which are h i ry  the pathogen s acte ia va in ib to to ’
     growth, which include organic acids tic and tic acids), b teriocins, and reuterin. The (lac ace ac

      organic acids not only lower the pH, the by affecti  the growth of the pathogen, but ey re ng th
             can also be tox   the microbe  The   inc asing evidence that probiotics are bene cial ic to s. re is re fi

 in gastrointestinal disturban s, such as diarrhoea, dysentery, typhoid etc. [3]. It is important ce
                                    to underline when conside ng the ef ctivene  and biological acti ty of probiotics, ri fe ss vi

                                          probiotics or their co ination (symb mb th tsiotic) that e a  food producy re  and not drugs. 

                  Furthermore,    ny  se   their  eff   are mainly  prophylactic   nature,  rather  than in ma ca s, ects in
                the peutic,  i.e.  preventive  ther  than  curative. Lactic    b ter   were  ferred  to  ara ra acid ac ia re s 

      probiotics in scientific li re by Lille and Stillwe  [4].  te tura y ll

           Lactic  bac r  (LAB) a  a group of Gram positive, non-spore form g, co i or rods acid te ia re in cc

   which produce lacti  as major end product from fec acid rmentation of carbohydrates. Majo ty ri

             of mic o anisms used as probiotics be ng to the LA and Bifidob te a. With  the group ro rg lo B ac ri in
     of LAB,  species a  most commonly util ed group of microorganisms for their Lactobacillus re iz

 potential benefic ry properties as probiotics [5].  ia

               The eff t  probiotics ra es from gulation  bowel tivit and well-being  more ec of ng re of ac y to

    specific tions, such as, antagonist  effect on the gastro enteric pathogeac ic ns like Clostridium 

                          difficile, Campylobacter jejuni, Helicobacter pylori, rotavirus etc., [6].The most common 
  application  of  probiotics  is  for  dairy  production  such    yogurt,  cheese,  and  ice  cream. as

Recently, several studies were done for the use of probiotic bacteria in preventing antibiotic-
                        associated  diarrhea  and  C. infections [7]. In addition, many species have been  difficile 

suggested to be effective in alleviating gastrointestinal pathogenic bacterial infections both in 
vitro and in vivo [8]. Due to the numerous positive effects of probiotics on human and animal 

       health, a number of Probiotic products are now available in market. Probiotic products can 
              either be available as Dairy based products or non-dairy based [9]. The aim of the present 

          study is possible   isolate  and identify dif re to fe nt types of probiotic microbes from different 
             food sa les, formulation of probiotic products as s functional and beneficial effect using mp

fruits, vegetables and food samples.  

 2. MATERIALS AND METHOD  S 

                                                 In is udy, sa les like curd, B l fruit, Brinjal were used for isolation of ctic id th st mp ae la ac
                                             b ria. The cu  sample was coll ted   sterilized reagent bottle from retail outle  in acte rd ec in ts

Davanagere, India. 

2.1. Isolation of LAB 

           A 10 g sa le of h food sa le was homogenized  100  of s rile water;  pH 7. 10-mp eac mp in ml te
        fold serial dilutions of the sa les we  prepared  erile water. MRS agar was used for thmp re in st e 

       isolation of probiot  bac ria. The number of LAB strains was determined by spr d plati  ic te ea ng
                                       the dilutions on MRS (de Man gosa Sharpe AgaRo r) agar medium. The plates were 

                                incubated at 25ºC for 24-48 hr  After incubation, ngs. si le morphologically milar si
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               colonies we  isolated, observed mic scopically, sub cultured and prese ed as MRS agare ro rv r 
  sl s ant culture [9, 10]. 

   2.2. tificatio  LAB Iden n of

 2.2.1. Gram Staini  ng

                           The ides a  taken a  the smea  a  prepared by heat xing and allowed them  drysl re nd rs re fi to . 
       After that the ides ar stained with crystal violet for 30s onds. Rinse the ide with water sl e ec sl

       and then add  gra   iodine  for  30seconds  aga   rinse  the  ide  with  water  and  washed m’s in sl
                                      with 95% ethyl alcohol for 10  15seconds counter stain with saffronin. Rinse with to

       wa r, a  dry the smear. Observe under microscope. te ir

 2.2.2. Cata se Test la

         The ides a  taken and small amount of inoculum  pla d with the he  of sterile loop, a sl re is ce lp

drop of 3% H2O2    is added and obse ed fo evolution of oxygen bubbles.  rv r 

2.3. Evaluation of Probiotic Potentials of Isolated Bacterial Cultures  

           For the sc ening of the probiotic,  was subj ted  following tests li  pH lerance test, re it ec to ke to
                        Bile lerance test,  tempera re lerance  test,  antibiot   sensitivity test  and antimicrobiato tu to ic l 

                         test, ctose util ation test, for three sa les  tha  ether e n lera  the various la iz mp so t, wh th y ca to te

  stress factors in the gut, and their sults were obtained.re  

2.3.1. pH Tolerance Test 

                 The isolated b rial cultu s we  inoculated in  sterile MRS broth bes of varying pH, acte re re to tu
   i.e. pH 2, 3, 4, 5, 6, and 7 and incubated at 37°C for 2-3 days. Then 0.1ml inoculums from 

  each tube was poured  MRS agar medium by spread plate method and incubated at 37°C to

       for 48hrs. The g wth of LAB on MRS aga was used to designate isolates as pH tole nt [3].  ro r ra

 2.3.2 Bil Salt Tolerance Test e 

     The medium with varying con ntrations of bi  sa  (0.5, 1.0, 1.5 and 2.0%) was inoculated ce le lt

                  with h se cted b te al cultur and incubated at 37°C for 48hrs. en 0.1ml inoculum eac le ac ri e Th
                                  was ansfer d  MRS agar by pour plate method and incubated at 37°C for 48hrs. The tr re to

          growth of LA cultu s on agar plates was used to de gnate isolates a bile salt tole nt [3].B re si s ra  

           2.3.3. mpera r S sitivi  Te  Te tu e en ty st

                  The se cted bac rial cultu s we  gle te re re rown at varying temperature  i.e. 25°C, 37°C for 48-s,  

                     72  hr  en  0.1ml  inoculum  was  ansfer d  MRS  plates  by pour  plate method  and s. Th tr re to

  incubated at 37°C for 48hr  [3]. s.  

 2.3.4. La ose Utilization Test ct

                 The  production by se cted b te al cultu s was detected by obse ing the change in acid le ac ri re rv

               colour  of  the medium.  S rilized fe entation  medium (10g  peptone,  Na   15g,  phenol te rm Cl

 red 0.018g, lactose 5g, for 1L distilled water and final pH 7.0) was inoculated with different  

         cultu and incubated at 35°C for 24-48 hr  ang  colour from red  yellow indicates res s. Ch e in to

the production of acid [3]. 

 2.4. A ibiotic Susceptibility Test nt

                           The antibiot  susceptibility of isolated LA was assessed using antibiot  discs diffusioic B ic n 

                            method on MRS agar plate  Broth cultures  LAB were prepared using MRS.  s. of A 100μl
           suspension of f l grown b rial cultu s was spr d on MRS agar plate  The antibiotic resh y acte re ea s.

    discs were placed on the surface of aga and the plates were incubated at 37°C for 48 hr  Thr s. e 

      pattern was assessed using Amoxicillin, Ox illin, Erythromyc  disc [3].ac in s  
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   2.5. A imicrobia Activity Test nt l 

         E h Lacac tobacillus isola  spread on media by using sterile L shaped glass d. The well a  te ro s re
          drilled by using cork bo r and sa les of  are poured to re mp E.coli and Staphyloco us au uscc re in

                   the we  and the plates were incubated for (24  48) hrs at 37°C. After the incubation the ll –
activity was analysed [3]. 

     2.6. rmu tion into Product (Chocola ) Fo la te

 2.6.1. Encapsulation of Probiotic Bacter  ia

  2.6.2. Growth, Isolation and P paration of Probiotic Sampre le 

     The probiotic sa le was inoculated  100  of MRS broth and incubated for 48 hours at mp in ml
                                                     37°C.  the end of 48 hours, the b te al cel  we  isolated by ntrifugation at 7000 At ac ri ls re ce

                                 rpm  for 15 minutes. The  supe atant was discarded and pellet was taken. le  was rn Samp
        p pared by dilution of the b rial cere acte ll t te pelle in 1 ml autoclaved wa r. 

 2.6.3. P paration of Capsules/ Beads re

                                       Thre ree per nt sodium alginate and 0.05 M lcium chloride solution was pce ca pared using 
       deion ed water and both the solutions were au claved at 121°C (15 psi) for f en minutes. iz to fi te

    To the autoclaved sodium alginate solution, b rial sa le was added and the solution waacte mp s 

             homogenized using vortex. This solution was a ed drop wise using a sydd ringe with needle 
       diameter of 1  to the lcium chloride solution. The psules/beads fo ed were allowed mm ca ca rm

     to ha en for 10 minutes, washed in deionised water twice and r d on a petriplate to dry. rd sp ea

 2.6.4. Preparation of Mo  and Making of Chocolate ld

     Milk chocolate adbury) was melted at 50°C  water ba  and 1 g of melted chocolate was (C in th

 used to line the walls of the mold of suitable shape. It was cooled for 15 minutes  harden the to
 chocolate. Upon hardening, 2 g of sodium algina  beads containing LAB isolates was added te

     to mo it h eac ld and  was covered with melted chocolate on the top. The mold was allowed to 
      freeze for 2 hours to se the mixture. As the mixtu  sets, it wa carefully t re s removed.  

3. RESULTS  

             The LAB isolates we  identified b cultura  morphologi l and biochemi cha cre y l, ca cal ra ter tics. is

                    The char r tics of LAB belonging to genus Lactobacillus should be gram positive, rod acte is
                                       shaped, catala  negative, must be  producing and gas formation may or may not be se acid

     there from sugars. So, is was con rmed that isolates rese led the characteristics of genus th fi mb
 Lactobacillus as described by Hutt . [5]. et al

 3.1. am Staining  Gr

Table 1 Showing results of gram staining and catalase test 

Isolates      G m sta i  ra in ng  Catala  test se

C1 Gram +ve - 
C2 + + 
C3 + + 
C4 + + 
F1 + - 

F2 + - 
F3 + + 
F4 + - 
V1 + - 
V2 + + 
V3 + + 
V4 + - 

Note: C: Curd sample; F: Fruit sample and V: Vegetable sample 
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                                   In present research, the se cted LAB isolates we  gram positive and rod shaped, the le re
results were as shown in table 1. 

            3.2. Eval tion of ob tic Potentia  of Isolated Bac ria Cuua Pr io ls te l ltures 

           For the sc ening of the probiotic,  was subj ted  following tests li  pH lerance test, re it ec to ke to
                        Bile lerance test,  tempera re lerance  test, antibiot   sensitivity test  and  antimicrobiato tu to ic l 

                     test, ctose util ation test, for isolates from h sa le  that, ether e can lera  la iz eac mp so wh th y to te

 the various stress factors in the gut, and their results we  obtained.  re

3.2.1. pH Tolerance Test 

       In present study, the selected LAB isolates  able  grow   7.0, 6.0, 5.0, 4.0, 3.0 and were to in pH

   2.0 but some species were unable  grow at pH 7.0 and 4.0 as shown  Table 2 and figure 1. to in

 

           p lerance of Fruit isoH to late        p le nce of vH to ra egetable iso te      p lerance of curd isolate la H to

  F ure 1 ig Results of pH tolerance test 

Table 2 Showing results of pH Tolerance test 

pH 2 3 4 5 6 7 
Isolate C +++ +++ +++ ++ + - 
Isolate V ++ - ++ + ++ + 
Isolate F + ++ - + + + 

            + indi tes less than 10 colonies; indi tes colonies ranging betw n 10-20; indi tes colonieca ca ee ca s ++ +++ 

 ranging betw n 20-30; ee • indicates no colonies 

 3.2.2. Bil salt Tolerance Test e 

             Bile sa  test: In p sent study, the se cted LAB isolates we  able  rvive  0.5, 1.0, 1.5 lt re le re to su in
  and 2.0 % bile salt con ntrations as shown in Table 3ce  and Figure 2. 

 

Bile tolerance of curd isolate       Bile tolerance of vegetable isolate       Bile tolerance fruit isolate 

Figure 2 Results of Bile salt tolerance test 
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Table 3 Showing results of Bile salt test 

Bile% 0.5 1 1.5 2 
Isolate C +++ +++ +++ ++ 
Isolate V ++ - ++ + 
Isolate F + ++ -- + 

            + indi tes less than 10 colonies; indi tes colonies ranging betw n 10-20 indi tes colonieca ca ee ca s ++ ; +++ 

 ranging betw n 20-30; ee • indicates no colonies 

         3.2.3. mpera r S sitivi  Test Te tu e en ty

         A   the  sell lected  LAB  isolates  we   able to  survive  at  tempe ture  25°C  and  37°C.  The re ra
                  temperature  an important factor which n dramatica affect the bac ria growth. The is ca lly te l 

                                      r son for choosing is temperature range was  detect ether the isolated cultu s ea th to wh re

                     were able  grow within range of normal body tempe tu  or not.   the isolates we  to ra re As if re
                                              not able  survive within the se cted mperato le te tu thre range then ey would not have been 

                    able  survive  the human gut, which  an essential factor of probiotics  show their to in is to
               effectiveness. so Here  have chosen 25°c we  that the potency of isolates  checked during is

                                    p paration of producre t. The results obtained were positive for g wro th at chosen 
 tempera re range (Table 4 and Figure 3). tu

 

Temperature tolerance of curd isolate.....Temperature tolerance of fruit isolate...Temperature tolerance of 
vegetable isolate 

Figure 3 Results of Temperature sensitivity test 

     Table 4 Showing results of mpe re sensiti ty test Te ratu vi

Temperature (°c) 25°C 37° C 
Isolate C ++ ++ 
Isolate V + + 
Isolate F + ++ 

            + indi tes less than 10 colonies; indi tes colonies ranging betw n 10-20; indi tes colonieca ca ee ca s ++ +++ 

 ranging betw n 20-30; ee • indicates no colonies 

 3.2.4. La ose Utilization Test ct

             The selected LAB isolates were gro   fermentation medium supplemented with lactose wn in
     and was observed for change  colour from red  yellow which indi tes the production of in to ca

                lactic id. It was observed that every sel ted LAB isola  was able  produce ctic id ac ec te to la ac
 from l tose as shown in figure 4. ac
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Figure 4 Result of Lactose Utilisation test 

 3.3. A ibiotic Susceptibility Test  nt

                              Antibiot  susceptibility patte   of selected  LAB isolates was observed  by the results aic rn s 
                                              shown  Table 5 and gu  5. All the isolates were sensitive  drug Erythromycinin Fi re to , 

     Ox illin and Amoxicillin but isolate F showed mi  re stance for Erythromycin. The isolates ac ld si
 were found to be sensitive against almost a  above antibiotics used. ll

 

Figure 5 Result of Antibiotic Susceptibility Test 

Table 5 Showing results of Antibiotic sensitivity test 

Discs 

Isolates 
 Amoxicill  in Oxacillin  Erythromyc  in

Isolate C S S S 

Isolate V S S S 

Isolate F S S R 

 R-Re stant; S-Sensitive si

 3.4. A imicrobial Test nt

            The isolates were found to exhibit antimicrobia activity against indicator strains as shown l 
                                          in it  Table 6 and Figu  6 . growth was not observed around the well  re  Staphyloco us cc s,  

       shows that the isolates inhibited the growth of er s the isolates Staphyloco us aureas, cc wh ea
     did not show antimicrobial tivity wards species. ac to E.coli 
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   Figure 6 Resu of Antimicrobial act ity test lts iv

   Table 6 Showing results of Antimicrobial ti ty ac vi

   Antim robial acti ty ic vi Staphylococcus spp. E.coli 

Isolate C  × 
Isolate V  × 
Isolate F  × 

     3.5. rmu tion into Product (Chocola ) Fo la te

        We  have  r lated  probiot   isolates  to  chocolate,  by  the  method  of sodium alginate fo mu ic in

                                   encapsulation. The chocolate prepared were  two types i.e. mi  chocolate and of lk dark 

chocolate (Figure 6). 

 

          F ure 6ig  eparation of c colate from LA en psulated sodium alginate bPr ho B ca eads 

4. DISCUSSION 

                              Probiotics n d  survive the inevitable biological barr rs of gut. The pri ry bar er oee to ie ma ri f 

             microorganisms  the s m h  the gastric ac ity (pH  1.5-3.5). Besides the strong id in to ac is id of ac

                     condition  the stom  the probiot  microorganisms taken o ll ha   defend against in ach, ic ra y ve to
              the bile sa  in the gastrointe inal  Hen , bile lerance  also considered  be one of lt st tr t.ac ce to is to

                               the important properties required for high survival of the probiotic organism. e   no Th re is
          consensus about the precise con ntration  which the se cted strains ould be lerant. Thce to le sh to e 

   physiological con ntration of bile salts in the small intestine is betw n 0.2 and 2.0%. ce ee

         A probiot  organism must also be able  lera  and grow at human b y temperature ic to to te od
     of 37ºC and  were these isolates se cted and subj ted for temperature tolerance test. Most so le ec

                                       of the probiot  microorganisms a   b r  a  ny of them  are not able  ic re acte ia nd ma to  resist  or 
                                       tolerate these antibiotics, hence ey must be ch ked once be re administe ng  th ec fo ri to

        patient  as  has b n discussed by Syal.p and Vohra [11].s, it ee  
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   Chocolate can be att ctive vehicle for probiot  intake combining both health promoting ra ic
                                   and mood boosting effects. Monitoring and character ing the survival of the prob tic is io

                                       b teria in chocolate is of high  importan . Patil Liladhar Shivram [12] have p pared ac ce re
         probiot  ice-cr m. With reference to tha  we have prepared probiot  chocolate. From the ic ea t, ic

            above study it can be concluded that it is possible to isolate and identify different types of 
                             probiotic microbes from different food samples. The organisms isolated as probiotic 

                   organisms  are a  better way  to  supplement the human body.  The  probiotic  product was 
                          formulated using  fruits, vegetables and food samples  and  the obtained product will  be a 

functional food and it has a beneficial effect. 
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