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E. coli and Total Coliform analysis using Coliscan
®
 Easygel

® 
PLUS Media 

 

PREPARATION 

 

1. Before you go sampling, TURN ON THE 

INCUBATOR (Fig. 1.). Turn the knob to “3”. By the 

time you return from sampling, a stable temperature in 

the range of 33 to 37
o
C should be achieved.   The 

incubator can be operated in your garage or basement, 

but your samples will have to be prepared for 

incubation in a clean setting.  Make sure that the 

incubator is on a sturdy, level surface to ensure an 

even distribution of media on the plates. 

 

2. Use a permanent marker to write the sampling site 

name and date on the 30-mL sterile sampling bottle 

(Fig. 2).  Prepare one for each site to be sampled. 

 

3. Put ice in the cooler.  Put a 100-mL snap-top vial of water containing 100 mL of water 

into the ice chest. This is your Temperature Check Standard. 

 

4. Remove the necessary bottles of media from the freezer and let thaw to room 

temperature. 

 

SAMPLING 

 

Warning: It is important that the sterile 30-mL sampling bottle 

remain sterile; therefore, DO NOT RINSE and DO NOT 

ALLOW ANYTHING OTHER THAN SAMPLE WATER TO 

CONTACT THE MOUTH END OF THE STERILE 

SAMPLING BOTTLE OR THE INTERIOR OF ITS CAP.  

 

1. Place two thick elastic bands around the two-liter bottle 

permanently mounted on your sampling pole. 

 

2. Place the capped sterile 30-mL sampling bottle upright into the elastic bands so that the 

bottle is securely affixed to the one-liter bottle. 

 

3. Once the capped 30-mL sampling bottle is securely held by the rubber bands, remove its 

cap.  Important:  To avoid contamination of the sterile sampling bottle or its cap, hold 

the bottle near its bottom and the cap nears its top edge (Fig. 2).  If you set the cap down, 

make sure the open side faces up to prevent contamination. DO NOT TOUCH THE 

INSIDE OF THE CAP OR THE LIP OF THE SAMPLING BOTTLE. 

 

4. Using the sample pole, plunge the uncapped sterile 30-mL sampling bottle into the water 

to about 1 foot below the surface and allow the sterile bottle to fill (a small amount of air 

in the bottle is fine). 

 

Figure 1.  Incubator used to 

incubate bacteria samples. 

Figure 2.  How to open a 

sterile sampling bottle. 
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5. Once filled, pull the sampling pole out of the water.  Re-cap the sterile 30-mL sampling 

bottle carefully.  DO NOT TOUCH THE INSIDE OF THE CAP OR THE LIP OF THE 

SAMPLING BOTTLE. 

 

6. Remove the capped sterile 30-mL sampling bottle from the sampling pole and put it in a 

sealable plastic bag. Immediately place the bagged bottle into the ice in the cooler.  The 

collected sample should be kept at 4 to 6
o
C (no freezing) for no longer than 6 hours prior 

to the start of incubation.  Keeping the sampling bottle in the cooler should maintain the 

sampled water at the correct temperature.  

 

INCUBATION  
 

1. Check that the incubator temperature has stabilized within the range of 33 to 37
o
C. If it is 

not reading within this range, adjust the temperature using the temperature knob.   

 

2. Sample preparation should be done indoors in a clean setting. A clean table top should be 

used. Please note that the sampling bottles, petri dishes and pipettes have been provided to 

you in sterile condition. Dirty hands (oil, dust, hand moisturizer, etc.), dust in the air or on 

the table top are common sources of contamination.  

 

3. On the ‘E. coli Data Sheet’, fill in the sampling date and sampling site names and then the 

information in the first three rows.  Label the petri dishes with a permanent marker.  DO 

NOT invert the petri dishes. DO NOT take the lid off of the petri dish while labeling it. 
Write down the site name and sampling date on the outer top lid of the petri dish. 

 

4. Remove the 100-mL Temperature Check Standard from the ice chest.  Use the temperature 

sensor on your conductivity meter to check the temperature of this water.  Record the value 

in the E. coli Data Sheet as the “Temperature of the Temperature Check Standard (
o
C).”  

This temperature should be in the range of 4 to 6 
o
C.  Dump out the water and let the 

container dry out. 

 

5. Remove your samples from the ice chest.  Take the sampling bottles out of the plastic bags.  

Process one sample at a time.  To do this, remove the cap from the sampling bottle.  Do not 

touch the upper edge of the bottle opening. 

 

6. Select a bottle of media.  Gently invert it twice to mix.  If ice remains, let it melt before 

using the media.   Remove the cap from the media bottle and place it on the table with the 

threads pointing up. Record the media type on your E. coli Data Sheet using “Plus (P)” for 

Coliscan
® 

Easygel
®
 Plus Media.  The Plus Media includes a fluorescent dye that confirms the 

presence of E. coli under a black light.  

 

7. Remove a sterile pipette from its package.  Use the pipette to transfer 3.0 mL of the sample 

from the 30-mL sampling bottle into the opened bottle of Coliscan Easygel Plus Media. (For 

samples with high E. coli levels, 1.00 or 2.0 mL is used.  Your volunteer monitoring 

coordinator will notify you if this is necessary at your sampling site.)  Record the sample 

volume added in the E. coli Data Sheet.  Cap the media bottle.  Gently invert the media 

bottle to mix the sample and the media together.  You do not want to introduce any air 

bubbles, so mix gently. 
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8. Take the correctly labeled petri dish and remove its lid.  Place the lid with its labeled side 

down on the flat clean table top. BE CAREFUL NOT TO TOUCH THE TOP EDGES OR 

INSIDE OF THE PETRI DISH OR LID.  Take the cap off the media bottle containing the 

mixture of sample and media.  Slowly pour the mixture into the petri dish.  Avoid splashing 

the mixture.  Try not to introduce any air bubbles as you pour the mixture (this is 

tricky!). Gently rotate the plate to make sure that the mixture completely covers the bottom 

of the plate.  Place the correctly labeled lid back on the petri dish as soon as possible.  

 

9. Prepare each of your samples by repeating Steps 5 through 8.   

 

10.  Open the door to the incubator and place all the petri dishes onto the wire shelf, lid side up.  

Close the door and check that the temperature is still within the range of 33 to 37
o
C.   Note:  

minimize the amount of time that the door is open to prevent temperature deviations.   

 

11.  On the E. coli Data Sheet, record the Incubation Start Date, Time and Temperature.  

Calculate and record the Hold Time as the time elapsed between sampling and the start of 

the incubation.  This should be no more than 6 hours.  Also record the Incubation Start 

Temperature as displayed on the front panel of the incubator. 

 

12.   Incubate for 18 to 20 hrs when using Coliscan
®
 Easygel

® 
Plus Media.    The shorter 

incubation time for the Plus media prevents the fluorescent dye from diffusing too far from 

the colonies.  The E. coli grow faster than other microbes, so they will be prominent by 18 

hr. To keep the incubation temperature stable, minimize any opening of the incubator door. 

 

  

COUNTING THE COLONIES USING Coliscan
®
 Easygel

® 
 Plus Media 

 

1. After 18 to 20 hrs of incubation, take the petri dishes out of the incubator.  Keep the lids on.  

Record on the E. coli Data Sheet, the Incubation End Date, End Time, and End Temperature 

(as displayed on the incubator). 

 

2. Take the lid off the plate to be counted.  Count all the blue tinged colonies - both purple and 

teal.  Do not include pink, white, yellow, green or colorless colonies.  Colonies must be 

larger than a pinpoint to be countable (the diameter should be greater than 0.5 mm which 

is about the size of a pencil point or period like this  ●  ). 
 

3. Record the numbers of counts on the ‘E. coli Data Sheet’ as “Number of BLUE tinged 

Colonies”. (If the total number of blue tinged colonies is too large to count, use the template 

grid provided to establish the boundaries of the plate quarters.  Try to count all the colonies, 

one quarter at a time.  Record the quarter counts* under “Comments” with a note that these 

represent counts from each of four quarters, preceding the amounts with a B to designate 

that the two numbers refer to Blue colonies.  Add all the quarters to obtain “Number of 

BLUE tinged Colonies.”  If counting all the colonies in each quarter is not possible, count 

just two quarters.  Select the quarters with the highest and lowest counts.  Record these 

counts* and sum both counts under “Comments”.   Use back of the form as needed.  

Multiply the sum by 2 to obtain a value for the “Number of BLUE tinged Colonies.”) 
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*Note:   If counting using the grid system because there are too many colonies to count, write   

the counts per quarter information on the ‘E. coli Data Sheet’ under the Comments section as 

either:   

B1:____+ B2:____+ B3:____+ B4:____ = ____  when you count all four quarters 

(B1:____+ B2:____) x 2 = ____ if you count only two quarters. 

 

4. Count the PINK colonies.  Colonies must be larger than a pinpoint to be countable (the 

diameter should be greater than 0.5 mm which is about the size of a pencil point or period 

like this  ●  ).   
 

5. Record the count on the E. coli data sheet as “Number of PINK Colonies.”  (If the total 

number of pink colonies is too large to count, use the template grid provided to establish the 

boundaries of the plate quarters.  Try to count all the colonies, one quarter at a time.  Record 

the quarter counts* under “Comments” with a note that these represent counts from each of 

four quarters, preceding the amounts with a P to designate that the two numbers refer to 

Blue colonies.  Add all the quarters to obtain “Number of PINK Colonies.”  If counting all 

the colonies in each quarter is not possible, count just two quarters.  Select the quarters with 

the highest and lowest counts.  Record ** and sum both counts under “Comments”.      Use 

back of the form as needed.  Multiply the sum by 2 to obtain a value for the “Number of 

PINK Colonies.”) 

 

*Note:   If counting using the grid system because there are too many colonies to count, write   

the counts per quarter information on the ‘E. coli Data Sheet’ under the Comments section as 

either:   

P1:____+ P 2:____+ P 3:____+ P 4:____ = ____  when you count all four quarters 

(P 1:____+ P 2:____) x 2 = ____ if you count only two quarters. 

 

6. Count the fluorescing colonies with a black light as follows.  Lay the bacteria plate against a 

nonfluorescent black background with its bottom facing up.   Turn off the room lights and 

shine the black light at a 45
o
 angle from a few inches away onto the back of the bacteria 

plate.  Mark the colonies that have a blue diffuse halo using your black permanent 

marker.  When you turn the lights back on, confirm that the marked colonies have some blue 

color.  Count the marked colonies that have blue color.  Record this count on your datasheet 

as the Number of Fluorescing Colonies.  (Some pathogens create a yellow fluorescent halo 

and appear blue under normal room light.  These are not E. coli, so do not include them in 

your fluorescing colony count.)  Use same procedure as above if counting quarters.* 

 

*Note:   Clean samples will have low E. coli counts.  This is good - it means that the water 

quality is excellent. Concentrations greater than 235 CFU/100 mL exceed the EPA water quality 

standards for human contact.  If your sample exceeds your sites 75
th

 or 90
th

 percentile, please 

notify the Volunteer Monitoring Coordinator as soon as possible. 

If counting using the grid system because there are too many colonies to count, write the counts 

per quarter information on the ‘E. coli Data Sheet’ under the Comments section as either:   

F1:____+ F 2:____+ F3:____+ F 4:____ = ____  when you count all four quarters 

 

(F 1:____+ F 2:____) x 2 = ____ if you count only two quarters. 
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NOTES ON READING THE PLATES USING Coliscan
®
 Easygel

® 
 Plus Media 

Colony sizes that grow on the top of the solid medium tend to be larger than those that grow 

within the media.  Most grow within the media.  E. coli and coliforms are relatively fast growers 

and so they should be at least 0.5 mm diameter (include the halo if there is one) at the time of 

counting (18 - 20 hr).  E. coli will show up first during the course of the incubation and tend to 

be larger than other coliforms. 

 

The sample shown in Figure 1 was grown on Coliscan Easygel Plus Media.    Another 

example of a sample grown on ColiscanEasygel Plus Media is presented in Figure 2 

(ambient light) and Figures 3 and 4 (black light).   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Coliform Bacteria Colors generated by enzymes Appearance of colonies 

E. coli – some strains Blue including blue-green Blue including blue-green 

E. coli – other strains Blue + Pink Purple  OR 

Purple with pink halo 

Other coliforms Pink Pink 

Figure 1.  Same grown in Coliscan Easygel Plus Media.  250 E. coli 

colonies are present. 
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The color of the colonies will vary for the E. coli, ranging from dark navy blue to purple and 

may have a pinkish halo.  The exact color depends upon the specific strain of E. coli.  Some 

strains have enzymes that create blue colors and some strains have enzymes that create blue 

and pink colors.   Mixtures of blue and pink generate the purplish hues.  This is summarized in 

the following table emphasizing that colonies that have no blue tint are not E. coli. 

 

E. coli is a type of coliform bacteria. Non E. coli coliforms appear as pink colonies.  The pink 

colonies plus the E. coli colonies can be summed to compute a Total Coliform count.  This 

summation is done by the volunteer monitoring coordinator and hence is not on your E. coli 

Data Sheet.  These results are available for viewing at the volunteer monitoring website. 
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Figure 2.  One-mL sample from Murrells Inlet creek (Site #6) collected on 6/30/09 and 

grown on Coliscan Easygel Plus Media.   Sample volumes should be chosen so that no 

more than 200 colonies are present.   
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Figure 3. Coliscan 

Easygel PLUS 

Media fluorescing 

under black light. 

Note the diffuse halo 

around the colonies. 

 

Figure 4. Colonies 

that fluoresced have 

been marked with a 

permanent black 

marker for 

identification in 

ambient light. 
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CALCULATIONS 

 

The E. coli concentration in your sample is reported in units of CFU/100 mL. CFU stands for 

“colony forming units.”  The calculations for converting the colony plate count to CFU/100 mL 

of sample are as follows: 

 

a) Divide 100 by the number of mL of sample used (you usually use 3 mL of the sample as 

noted in Step #7 under INCUBATION). 

 

b) Multiply the result obtained in a) by the E. coli colonies counted to compute the E. coli 

concentration in units of CFU/100 mL.  For Coliscan Easygel Plus Media, use the 

fluorescent count.  The volunteer monitoring coordinator will review your data sheets to 

check the degree to which the fluorescent colony count corroborated with the E. coli count 

based on the blue-tinged colony count. 

 

For example, for a 3.0-mL sample, if you counted 2 E. coli colonies, you compute (100/3.0) 

x 2 = 67 CFU/100 mL.  Report 67 in the row on the E. coli Data Sheet entitled “Calculated 

E. coli Concentration”.  In the case of a  1.00-mL sample, if you counted 2 E. coli colonies, 

you compute (100/1.00) x 2 = 200 CFU/100 mL.  Report 200 in the row on the E. coli Data 

Sheet entitled “Calculated E. coli Concentration”. 

 

The total coliform concentration in your sample is also reported in units of CFU/100 mL.  To 

determine this value, first calculate the total coliform count by summing the total numbers of 

pink and fluorescing colonies.  As with the E. coli calculation, multiply the total coliform count 

by 100 and divide by the milliliters of sample pipetted. Report the calculated value in the E. coli 

Data Sheet as the “Calculated Total Coliform Concentration.” 

 

DISPOSAL OF SAMPLES AND SUPPLIES 

 

1) After recording all the data, dispose of the used plates as follows.  Carefully pour about 5 

mL of undiluted bleach from the labeled bottle provided.  To do this, carefully unscrew the 

cap and pour bleach onto the plate until its entire surface is just covered.  Replace the lid and 

allow the poured plate  to sit for 5 minutes.  This will kill all the microbes on and in the 

media.  The plates will continue to grow if not neutralized by the bleach.  Remember that the 

plates are only good for 18-20 hours. 

 

2) Seal the covered neutralized petri dish in a watertight plastic bag. Dispose of all plastics by 

recycling (pipettes, petri dishes, media bottles, and sampling bottles).   

 

STORAGE OF SUPPLIES 

 

1) Coliscan Easygel Plus Media:  Keep in the freezer unless the media will be used 

immediately for analysis.  

 

2) Sterile petri dishes, sampling bottles, and pipettes:  Store in a clean environment at room 

temperature.  

 

3) Bleach: Store with other household chemicals. 


