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AIM AND OBJECTIVE




AIM:
               To prepare a culture media (selective media) for Vibrio cholera from the slime extracted from fresh water snail.

OBJECTIVE:
                                  
1. To prepare a selective media for Vibrio cholera using snail slime.

2. To prepare a culture media for different bacteria and fungus.

 

 





MATERIALS AND METHODS


MATERIALS:
1) Snail (snail slime)
2) Medias
· Nutrient agar
· Blood agar
· TCBS
· Egg yolk emulsion agar
3) Albumin glucose supplement
4) Glass wares
· Conical flasks
· Beakers
· Measuring cylinders
· Glass slides
· Petri plates

5) Inoculum loop
6) Agar agar
7) Distilled water
8) Phenol red
9) Bunsen burner
10) Dyes
· Crystal violet
· Grams iodine
· Crystal violet
· Decolouriser

INSTRUMENTS

a) Hot air oven
b) Auto clave
c) Incubator
d) Steam Slime extraction machine
e) Water bath


Steam-Slime Extraction Machine 
         It is an apparatus made up of steel. It contains three different parts, they are- an outer hemispherical porous container with stand and a hole for the attachment of pipe to the bottom of the container for sterile sample collection, an inner small container to keep the organisms (snails) with a small hole similar to that of the larger container for pipe attachment and a steel lid to close the apparatus.
          The apparatus is then fixed and hanged using three burette stands using strong thread above the water bath apparatus. Before placing the organism into the apparatus, the temperature of the water bath was increased to 100○C for vapour formation. The temperature is then decreased to 60○C for making an optimal temperature for the organisms to produce slime. The organisms was washed first at running tap water and placed into the container. The container was then closed using the lid. The organisms were kept and steam was provided until they produced slime. The slime was collected in a sterile glass beaker through the pipe attached to the container. 
          The organisms were capable of producing slime at the given condition. After collecting appropriate sample, the apparatus was shut down and the organisms were released to their natural habitat without harming them. 
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 METHODS: 
PROCEDURE:

· SAMPLE COLLECTION AND EXTRACTION
I. SAMPLE COLLECTION

A large number of fresh water snails were collected from the place named Vandanam at Alappuzha. These snails were then placed in a large tank containing water until required.

II. SLIME/MUCUS EXTRATION

The snails were first washed under running tap water to remove surface debrises. They were then placed in an apparatus (Steam Slime extraction machine) for the extraction of slime. This procedure was carried out by passing steam through the apparatus containing fresh water snail. The slime was collected through a pipe which was connected to the apparatus in a sterile container and was stored in refrigerator for later use.

·  ISOLATION AND IDENTIFICATION OF MICROORGANISMS FROM THE SAMPLE

PROCEDURE
                         

a. 50ml Nutrient agar and Blood agar was prepared and poured into sterile petri plates and allowed to set.
b. The sample (slime extracted from fresh water snail) was streaked onto the medium respectively.
c. The plates were then incubated at 37○C for 24 hour.
d. After incubation the plates were observed and results were noted.
e. The two different microorganisms were named as S1 and S2.
f.     Gram staining process was carried out.
g. The organisms were then passed to a series of biochemical reactions for their identification.
h. The biochemical test result was observed and noted.
i. The microorganisms were then identified.
j. TCBS, Mac Conkey and EMB agar was prepared and sterilized in an auto clave.
k. S1 was streaked on TCBS.
l. S2 was streaked on EMB and Mac Conkey agar.
m. The plates were then incubated at 37○C overnight.
n. After incubation plates were observed and organisms were identified.
 

IDENTIFICATION OF MICROORGANISMS
·  GRAM STAINING
Gram staining is a most commonly used differential staining, developed by Christian Gram in 1884. It divides the bacteria into two groups-Gram Positive and Gram Negative.


Procedure
     
                The microscopic class slides were cleaned and labelled. Using a sterile inoculation loop, one loopful of bacteria culture was transferred onto the glass slide aseptically and a thin smear was prepared. The smear was air dried and heat fixed by passing the slide over the flame two or three times. The smear was flooded with Crystal Violet and allowed to stand for one minute. The slide was rinsed with running tap water to remove excess stain. The smear was flooded with Iodine solution for one minute and washed off the excess Iodine solution. The smear was then decolourised by flooding it with acetone or alcohol. Again rinse with water. The smear was flooded with Safranin for thirty seconds and rinse with water. Allow the smear to air dry. The smear was observed under oil immersion objective.
· HANGING DROP TECHNIQUE
This procedure is done for microscopic examination of living bacterial cell. Examination of living microorganisms is useful to observe all activities such as motility, binary fission and to observe natural size and shape of the cells. Since exposure to chemicals and heat fixation is not done, there is less chance of distortion of the cells.
Procedure

              The cover slip was cleaned properly and applied Vaseline on each corner of the cover slip using a disposable stick. Using aseptic techniques a loopful of culture was placed in the centre of cover slip. Depression slide was placed over the cover slip with its concave surface facing down and pressed gently so that the depression covers the drop of the culture. The slide was then inverted quickly so that the drop of culture is suspended and then examination under microscope.
· BIOCHEMICAL TESTS
The pathogenic organisms which showed significant growth are identified by performing the following biochemical test. For doing biochemical tests, isolated colony from Blood Agar and MacConkey Agar plate is put into a tube containing peptone water and incubate for 15 minutes.

·        INDOLE
Principle

Tryptophan which is supplied into the culture media by peptone is broken down in the culture media into products like indole, pyruvic acid and ammonia by the enzyme tryptophanase. The ability of microorganism to produce indole is used as one of the differentiating characters for Enterobacteriaceae.




	
	    Tryptophanase
              Tryptophan  	Indole + Pyruvic Acid + Ammonia

               The indole produced in the media is detected by adding Kovac’s reagent which reacts with indole to produce a red violet rose ring on the top of the culture fluid is a positive test for indole formation.

Procedure
Peptone water broth was prepared and sterilized. After sterilization, the tube where inoculated with the organisms. The test tubes were incubated at 37 degree Celsius for 24 hours. After incubation, 0.5ml of Kovac’s reagent was added to each tube and mixed thoroughly. Observe and record the results. 
·        METHYL-RED TEST
Principle

Methyl red is a pH indicator with a range between 6(yellow) and 4.4(red). The pH at which methyl red detects acid is considerably lower than the pH of other indicators used in bacteriological culture media. Thus to produce a colour change, the test organism must produce large quantities of acid from the carbohydrate substrate used. The organisms produce strong acids such as lactic, formic, acetic and pyruvic acid from glucose through mixed acid formation pathway.

Glucose 	Pyruvic acid 	Mixed acid + CO2

Methyl red (yellow)    	Methyl red (red)

PROCEDURE

MR-VP broth was prepared and poured into test tubes. The media was sterilized. The organisms were inoculated. The broth cultures were incubated at 37○ C overnight. Add five drops of methyl red indicator directly to the medium at the end of incubation.

·          VOGES-PROSKAUER TEST
PRICIPLE

Pyruvate is formed during the fermentation of glucose, which is further immobilized by bacterial enzymes through butylenes glycol pathway and produces acetone. In the presence of atmospheric oxygen and 40% KOH, acetone is converted into diacetyl and α – naphthol and serves as a catalyst to bring out a red complex

PROCEDURE

MR-VP broth was prepared and poured into test tubes. The media was sterilized. The organism was inoculated. The broth culture was incubated at 37○C overnight. Added 0.5ml of Solution A, followed by 0.2ml of solution B at the end of incubation. The tubes were gently shake to expose the medium to atmospheric oxygen and allowed it to stand for 10-15 minutes.

·        CITRATE UTILIZATION TEST
PRINCIPLE
Some organisms have the ability to use Citrate as a carbon source. The ability to use Citrate as carbon source depended on the presence of the enzyme Citrate permease. Citrate which produces is acted upon by the enzyme oxalic acid and acetate. These are enzymatically converts into pyruvic acid. During this reaction, the medium becomes alkaline as the carbon dioxide combines with Sodium and water to form Sodium carbonate, which changes the Bromothymol blue from green to Prussian blue.

Citric Acid   	Oxalic Acid + Acetic Acid
   

	Pyruvic acid + CO2
  	
CO2 + 2Na + H2O	  Na2CO3

PROCEDURE
Using sterile technique, the organisms were inoculated into a slant. All tubes were incubated for 24 hours. The slants were examined for growth and colour change.

·       CATALASE TEST
PRINCIPLE

This test distinguishes Staphylococcus organisms, which are catalase positive, from Staphylococcus species, which are catalase negative. Catalase is a self-defence enzyme employed by bacteria to neutralize hydrogen peroxide (H2O2) which is toxic to bacteria.
	         Catalase
2H2O2	2H2O + O2

PROCEDURE
Clean glass slide was taken. Pure growth of the given organisms from agar slant was transferred to the slide. Two drops of 3% H2O2 was added to the growth on the slide. The brisk effervescence showed the presence of catalase.

·     TRIPLE SUGAR IRON AGAR TEST
PRINCIPLE

TSI agar slants contain lactose and sugar in 1% concentration and glucose in a concentration of 0.1% which permits detection of the utilization of this substrate only. The acid base indicator phenol red is also incorporated to detect carbohydrate fermentation that is indicated by a chance in colour of medium from orange red to yellow in the presence of acid. Following incubation, three types of result can be obtained:

a)    Alkaline slant (red) and acid butt (yellow) with or without gas production (breaks in agar butt)

Only glucose fermentation has occurred since the substrate is present in minimal concentration the small amount of acid produce on the slant surface is oxidize rapidly. In the butt acid reaction is maintained because of reduced oxygen tension and slower growth of the organism.

b)     Acid slant and butt with or without gas production

Lactose and or sucrose fermentation has occurred since these substances are present in higher concentration; they serve as substrate for continued fermentative activities with maintenance of an acid reaction in both slant and butt.

c)      Alkaline slant (red) and alkaline butt (red) or no colour change (orange red) butt

No carbohydrate fermentation has occurred. Agar medium also contain sodium thiosulphate, a substrate for hydrogen sulphide production and organism capable of producing H2S show an extensive blackening in butt due to production of ferrous sulphate.

PROCEDURE
Using a sterile technique, the given organisms were inoculated in slant by means of stab and streak procedure. Incubate the tubes at 37 degree Celsius for 24 hours. After incubation, the tubes were observed for the production of acid, gas and hydrogen sulphide.

·         UREASE TEST

PRINCIPLE
Urease which is produced by some microorganisms is an enzyme that is especially helpful in the identification of Proteus vulgaris. Although other organisms may produce urease, their action on the substrate urea tends to be slower than that of Proteus species. Therefore this test serves to rapidly distinguish members of this genus from other lactose non-fermenting enteric microorganisms.
            Urease is a hydrolytic enzyme that attacks the nitrogen and carbon bond in amide compounds such as urea and from the alkaline end product ammonia. Urease positive culture produce deep pink colour.

PROCEDURE
Using sterile techniques, the given organisms were inoculated into tubes by means of inoculating loop. All the tubes were incubated at 37 degree Celsius for 24 hours. After incubation the tubes were observed for change in colour.

·      OXIDASE TEST
PRINCIPLE
Oxidase enzyme plays a vital role in the operation of electron transport system during aerobic respiration. Cytochrome oxidase catalyses the oxidation of a reduce Cytochrome by molecular oxygen resulting in the formation of water or hydrogen peroxide. Aerobic bacteria as well as some facultative anaerobes and microaerophiles exhibit oxidase activity. Oxidase test employs the reagent, tetramethyl paraphenylene diamine dihydrochloride which is capable of donating electrons to the oxidized form of Cytochrome C. The oxidise form of tetramethyl paraphenylene diamine dihydrochloride is dark violet or purple and reduced form of this reagent is colourless.

PROCEDURE
A strip of Whatmann No. 1 filter paper was taken and flooded with oxidase reagent and dried. The colony was picked up with a loop and smeared over the moist area. A positive reaction is indicator by an intense deep purple blue colour.

·       COAGULASE TEST

PRINCIPLE
Some bacteria like Staphylococcus aureus produce an enzyme called coagulase which coagulates animal plasma when bacterial cells mixed with plasma of animal like human or guinea pigs. There are two types of coagulase: Bound coagulase and free coagulase.

PROCEDURE
                      
                            Slide coagulase test
Two drops of saline was placed at two ends of a clear grease free glass slide. Small portion of culture was taken and emulsified in the saline drops. A drop of plasma was placed adjacent to one of the saline suspension. Plasma and one of the saline suspensions was mixed well and other was kept as control. Results were noticed by comparing the distribution of cells in two drops.

                      Tube coagulase test
Diluted human plasma ten times with saline, 0.5ml was taken in a small test tube. A 
saline suspension of the bacteria was prepared to get a turbid solution. 0.1ml of saline suspension of the cell was added to a tube containing 0.5ml saline. Incubate the tubes at 37 degree Celsius for 4 hours or overnight. The results were recorded by noting the formation of clot in plasma.

JAN MEDIA PREPARATION
PROCEDURE
a. JAN AGAR MEDIA
· 20ml of slime was taken in a small conical flask.
· 0.5g of agar was added to the conical flask.
· The conical flask containing medium was then sterilized in an autoclave at 15lbs.
· After sterilization procedure the molten media was poured into a sterile petriplate and allowed to set inside Laminar air flow to avoid contamination.
·  Vibrio cholera was then streaked onto the set medium and incubated at 37○C overnight.
· After incubation the plates were observed and noted.

b. JAN AGAR II

· Sterile 1.5% Bile salt, 20ml of egg yolk emulsion agar, 20ml of glucose albumin supplement and 3g of agar was added to 50ml of slime.
· The molten media was then poured in sterile plate plates and different types of microorganisms (bacteria and fungus) were streaked on it and incubated at 37○C overnight.
· After incubation the plates were observed and noted.

· Phenol red was added as the indicator.
· pH was adjusted to 7.


                         
 




  
  









	

     
                       






                         



                                       RESULT 


 
	                 RESULTS
Isolation and identification of microorganisms from the sample (snail’s slime)
· Two types of colonies were observed on both Nutrient and Blood agar plates and named as S1 and S2.
i. On Nutrient agar plate:
	S1 produced large colonies whereas S2 produced small colonies.
ii. On Blood agar plate:
            	S1 produced large colonies with haemolytic properties whereas S2 produced small colonies with no haemolytic properties.


GRAM STAINING 
The organisms were observed as gram negative rods microscopically.

BIOCHEMICAL TESTS
	                 TESTS
	                     S1
		     S2

	Gram staining
	Gram negative rods
	Gram negative rods

	Hanging drop technique
	Motile 
	Non motile

	Catalase test
	Positive
	Positive 

	Oxidase test
	Positive
	Negative 

	Indole test
	Positive
	Positive 

	MR test
	Positive
	Positive 

	VP test
	Positive
	Negative 

	Citrate utilization test
	Negative 
	Negative 

	Urease test
	Negative 
	Positive 

	TSI test
	A/A, G+, H2S- 
	A/A, G+, H2S- 

	Mannitol motility test
	Mannitol fermented, motile
	Mannitol fermented, non- motile 



ORGANISMS IDENTIFIED
          
· The organism S1 was identified as Vibrio cholera has it produced yellow colonies when streaked on TCBS (Thiosulphate Citrate Bile salt Sucrose agar) 
·  The organism S2 was unidentified.

                JAN AGAR MEDIA

Vibrio cholera was successfully grown on the JAN medium after 24 hours incubation.

	JAN AGAR II

Organisms like bacteria such as E-coli, Staphylococcus aureus, Pseudomonas aeruginosa, Vibrio- cholera and unidentified organism as well as fungus such as Mucor, Aspergillus, Pencillium and Fusarium were successfully grown on the JAN 2 medium after 24 hours of incubation.    
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         DISCUSSION


	      DISCUSSION

The new culture media can provide a cheaper and easily available media for different microbes as well as can be considered a selective media for a particular organism in the market. This could be obtained in a cheaper rate compared to other culture media available in the market. The major disadvantage of this is that it requires animals such as snail which belongs to the family molluscs to produce slime with is not so kind and generous activity towards them. But there is no harm to those organisms in any manner and after procedure they are sent to their natural environment (fresh water). These types of experiments reveal the ability of certain living organisms to produce such a nutritional required product which has the capacity to promote the growth of certain microbes in nature.
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