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Agenda

This Presentation will cover :

— Introduction To Microbiology
— Microbial Indicators.
— Reverse Osmosis Microbiology Problems

— Water Microbiology Methods



Microbiology definition




Microorganisms — Found in almost all environments




Microbiology definition

Micro + biology




Microbiology includes study of

Bacteria

Protozoa
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Viruses

HIV Hepatitis B Ebola Virus
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Adenovirus Influenza Bacteriophage




Fungi







Protozoa

PROTOZOA
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What Is Bacteria ?



Size of Bacteria :
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Size of Bacteria:

Membrane Filter technique :

is depends on sample filtration through a 0.47-mm, 0.45um pore size cellulose

membrane filters that retains the bacteria present in the sample.

Bacteria are
captured by

RRE
TRAPPED oN THE

MEM BLANE.,



Classification of Bacteria (Gram stain)
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Gram stain

Bacteria

Gram
positive

G +ve



Gram Stain

—

-
’ Staphylcoccus

-
Streptococcus
Enterococcus

i i Peptostreptococcus
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Neisseria
Moraxella







Water Microbiology




What is Water?

WATER
MOLECULE




What is Water? .. Watch Video




Waterborne Diseases

Bacterial:

» Cholera by Vibrio Choloerae

Vibrio cholerae




Waterborne Diseases

» Protozoan infections :

» Such as giardiasis and cryptosporidiosis

Giardia

O1:Y45 CryptosporidiuwB I y4g
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Why not test waterborne pathogens?

Safety

Time

Cost

Large Sample

> w N




MICROBIAL INDICATORS
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Definitions

Microbial Indicators are:

» Microorganism or group of microorganisms that its presence in

water indicate the possibility of pathogens contamination,

» Its absence indicates no pathogenic contamination.




Microbial Indicators

Water Treatment and Quality:

» Total plate Count (Heterotrophic Plate Count)
» Total Coliform

Fecal Pollution

» Fecal Coliform (Thermotolerant Coliform)
» Fecal Streptococcus (Enterococci )

5/15/2018
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Heterotrophic Plate Count (HPC) / 1 ml < 50 CFU / 1ml
Total Coliform (TC) / 100 mi <2 CFU /100mi
Fecal Coli form(FC) / 100 ml Free

Fecal Streptococci (FS) / 100 ml Free



Why this indicators ?




Why this indicators ?




1. Heterotrophic Plate Count

 Estimation of the overall numbers of bacteria for :

- Assessment and observation of water quality

- Indicator of disinfection efficiency.

After

>

treatment
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2. Gram Negative Bacteria Indicator (G —ve)

Gram
Negative
G -ve

~Total Coliform

Total Coliform = Epvironmentad
Contamination

Fecal Coliform

Facal Coliform & E Coli = Fecal
Contam|ation!

Tatal
Colifrom

Fecal
Colifrom

E. Coli 0157:H7




2. Gram Negative Bacteria Indicator (G —ve)

Total Coliform (TC)
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2. Gram Negative Bacteria Indicator (G —ve)

Fecal Coliform (FC)




2. Gram Negative Bacteria Indicator (G —ve)

E.col




3. Gram Positive Bacteria Indicator (G +ve)

Gram Postive

G +ve Fecal Strept.

Fecal

Streptococcus Enterococcli

) ) Fecal streptococcus
group
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Fecal Colifrom | Fecal Strept.

Total Colifrom

v

l Total Plate Count |

sie)



Bacterial Indicators

Total coliforms

Fecal coliforms

E. coli

Fecal streptococci

Enterococci

5/15/2018

Gut of

warm-blooded animals,
soil, plant matter,

and water environment

Intestines of

warm-blooded animals;

some in soil and plant matter, and
water environment

Intestines of
warm-blooded animals

Intestines of
of warm blooded animals

Intestines of
of warm blooded animals

Gram negative

Gram negative

Gram negative

Gram positive

Gram positive
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Fecal Coliform

Fecal Strept.

Total Coliform

Total Plate Count
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Pseudomonas aeruginosa
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Pseudomonas aeruginosa




Pseudomonas aeruginosa
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Watch Video

THE FOLLOWING PREVIEW HAS BEEN APPROVED FOR
ALL AUDIENCES

INCLUDING THE DEAN
BY THE MOTION PICTURE ASSOCIATION OF MICROBIOLOGY




Protozoa



Protozoa

* Protozoa are found in all moist habitats.

* They are unicellular organisms.

 Polluted waters often have a rich of protozoa.

* protozoa are used as indicators of organic and toxic
pollution.

 Resistant to chlorine.



Protozoan infections :

= Such as giardiasis and cryptosporidiosis

Giardia

O1:45 CryptosporidimB I yg
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PROTOZOA
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Free-swimming ciliates Crawling ciliates Stalked ciliates




Rotifera




Alage



Algae

« Algae are widely present in freshwater environments.
» Visible only with the aid of a light microscope.

 They are autotrophic and photosynthetic



Factors Influencing Algal Growth

* Physical factors:
1. Size of Streams
Current Rate

Water Level

Light

2

3

4. Depth
5

6. Turbidity
7

Temperature



The main Phytoplankton Classes in River Nile

Bacillariophyceae (Diatoms)
Chlorophyceae (Green algae)
Cyanophyceae (Blue-Green algae)
Cryptophyceae (Cryptomonads)
Chrysophyceae (Golden-Brown algae)

Dinophyceae (Dinoflagellates)

N o ok~ W Dd e

Euglenophyceae (Euglenoids)



Diatoms

Nawvicula Nit=z=schia




Diatoms

4

: Cymbella
Cocconeis




Diatoms

Stauroneis
Gomphonema Gyrosigma

Rhopalodia Surirella




Chlorophyceae
Sy

!Aictgiasrum Coelastrum  Dictyosphaerium Planktonema  Oocystis



Chlorophyceae (Green algae)

Ankistrodesmus




Cyanophyceae (Blue-green algae)

TR S B T

Oscillatoria Anabaena Merismopedia







RO Microbiology
Problems




Fouling types

scaling biofouling



Watch Video




Watch Video




process of biofilm

1. Adsorption of molecules to a hard surface.
2. Bacteria and microorganisms adhere to the surface
3. Bacteria colonization to create a biofilm.

ATTACHMENT COLONISATION

STEEL SUBSTRATE
1 minute to 1 hour to 24 hours to 2 weeks to
1 hour 24 hours 1 week 1 month




u think tt]e bottled




Water Microbiology
Methods




Microbiology Lab. Overview




Culturing Microbial Samples

Graphic by Eric Dietrich




Microbial Tests:

1. Total Plate Count (Heterotrophic Plate Count)
2. Total coliforms
3. Fecal coliforms

4. Fecal streptococci (Enterococci)



Microbiology
Sampling



Microbiology Sampling




Total Plate Count Jf :. “&
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(Heterotrophic Plate Count) s /



Total Plate Count (Pour plate Method)




Total Plate Count (Pour plate Method)

Pour-plate method Subsurface Surface

colonies  colonies

Incubation

e — \ A r,j! i D, -,
, ——
Sample is pipetted Sterile medium is added and Typical pour-plate
into sterile plate mixed well with inoculum results

Figure 6-10 Brock Biology of Microorganisms 11/e
© 2006 Pearson Prentice Hall, Inc.




Total Plate Count (Pour plate Method)




Total Plate Count (Pour plate Method)




Incubation :

- Invert and incubate plates at 35°C for 48hr
and/or 20-28°C for 5-7 days.










Membrane Filter
Technique



Membrane Filter Technique

To vacuum pump




Membrane Filter Technique




Membrane Filter Technique




Membrane Filter Technique
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Membrane Filter Technique




Enzyme substrate
Technique



Enzyme substrate Technique




Total Plate Count ( SimPlate® )




Total Plate Count ( SimPlate® )

il 339 Ay oy (S 640 S a0 i glad

A sle (o 100 3 sl 40 a3y -
- Add 100 mL sterile diluent to media vessel.

Gl b g (85 Al Al e Ja ] paal -
- Add 1 mL sample to SimPlate.

Gl e 33 L gl e Je O g -
- Add 9 mL media to SimPlate.

Ol ey i (el ANl g 3 el B0 gl 550 3w (el S g -
elall e 3aL 3l gadall (al Hlal e

- Swirl SimPlate and pour off excess.




Total Plate Count ( SimPlate® )

5)la da 0 dic aa gl e Uglia dliaad) 8 gaal) auzai -
Acls 48 3241 35

- Invert and incubate for 48 hours.

Aonadid) (568 223V Al alasiinly gl 1 -
- Read results under UV light.




Equipments
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Total Plate Count ( SimPlate® )




IDEXX system

iiall Al SLIRY sl

Total Coliform 4Kl ¢ ¢l g8l Ly 8,

Colilert® - -
Fecal Coliform 4l sl ¢y ol 68l L 53S0

Enterolert® Enterococcus 4 sxall L Sl




Equipments




IDEXX system

Colilert
Defined Substrate

Technology®
P/A and MPN




Result

Positive Yellow Wells for Total
Coliforms or Fecal Coliforms

E.coli- Blue Fluorescence- Quanti-Tray
under a 365nm UV Light
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Read result for IDEXX table

* Large IDEXX Quanti-Tray®v2000 MPN Table (pew roomn
Wells - Bmall Wetis Fositive
>Rty - : -
™ ~ -
.. 20 »e ac L&) - " o o2 ez -2 -2 L - -
s e - LAaJ - "3 =3 "y . ,e - e - .. e
" - L .z - - e e . - - “e - - ;. R
- *2 -2 - e ALE J = - an “e - s - - R 2 o
= = " o r 5 4 " - » o > -
3 > - o > - > - = > v
. - - a2 e - - "3 A . e me Ll = Rkl il ™o ”n
-n -r -e . "3 - e - .. »r "a = e - L oa me
- -. e - " e - - me me ma L ”» e .. ar ”me -
: » : - .
v - - e * N 2 -
ran - - “wa Lol ne iz e e - L ”»a e .. L
- - we ~e me » L e rs »e Labd L]
" - -me L »s e - i ”» »h - "r -e -a
. g . *
1 Ty : - 1 . >
B "e z=. - 20 L ”e - - L -. s L - . - - R -2
”me ;o L me . ”»e . - - - - - »”a - e - - . - -
M Lk . ™2 »e - ”m e - - - we -e - - . - - - -
e . 4 > 1y ¥
| Y - - - . - .
2 -, - -» me »e - | - - -t e - - - -r . e LAR ] e
R ”3 o . - e Eadtd - - - - -r e -a - - - - a3 -
"»r - - - s - -2 - - - -5 -rs L - = AN - -s
& » 5 . » . 4
! =X - g .
- e as o - - - - i s Rad L -0 e . -
- - “-ras - - - - -2 - - -2 - -2 - -
- - KRS " . - - s e -~ - - - - e

- " - - -3 - .
= Ten - - e e e
"y .. - e e e
a > s » .
I ¥ : = e < - > ¥~
L o -3 - - e . e A Ml d e e wra
- - RS WEE YEF AR wrre e -y e ar e




Microorganisms
Removal



Disinfection from the microbial perspective

inactivation of microorganisms during disinfection may be due to:
— Disruption of cell wall = structural deterioration of cell
— Diffusion of oxidant into cell = disruption of vital functions
— Absorption of UV light by cellular constituents (e.g., DNA)

Ribosomes ~ CYtoplasm OX| d ant

\"\

—~——

Oxidant



Some treatment processes are more appropriate for

_certain pathogens than others

Treatment Process

Free chlorine

Viruses

Microorganisms

Bacteria

Protozoans

Very effective

Very effective

Less effective

Chlorine dioxide Effective Very effective Effective
lodine Effective Effective Not effective
UV light Effective Very effective Very effective
Natural sunlight Effective Effective Less effective
Boiling Very effective Very effective Very effective

Very effective

Membrane Filtration | Variably effective Very effective

*For more details see: http://www.sodis.ch/methode/forschung/mikrobio/index EN and
http://www.cdc.aov/healthywater/drinkina/travel/backcountry water treatment.html




Microorganisms Removal by Filtration

Size (pm) 0.001 0.01 0.1 1.0 10 100 1,000
Molecular
weight 100 200 1,000 10,000 20,000 100,000

Particles

Filtration
method

|_reverse osmosis_|




any
questions...
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Understand ..
Not Memorize

Easy

Come,

Easy

Go

Easy Come..

Easy Go ..
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Microbiology includes study of

Bacteria

Protozoa



Gram stain

Hans Christian Gram
* The Gram stain was Bactena

devised by the Danish
physician, Hans Christian
Gram, while working in \_ J
Berlin in 1883. He later |

published this procedure | |
in 1884. At the time,

Dr. Gram was studying ( A

lung tissue sections from G ram

patients who had died of

pneumonia. N egatlve
G —-ve
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Fecal Coliform

Fecal Strept.

Total Coliform

Total Plate Count

110



Pour plate Method

Pour-plate method Surface

colonies

Subsurface

Sample is pipetted Sterile medium is added and
into sterile plate mixed well with inoculum results

Figure 6-10 Brock Biology of Microorganisms 11/e
© 2006 Pearson Prentice Hall, Inc.




Membrane Filter Technique

To vacuum pump




Total Plate Count ( SimPlate® )




Microorganisms Removal by Filtration

Size (pm) 0.001 0.01 0.1 1.0 10 100 1,000
Molecular
weight 100 200 1,000 10,000 20,000 100,000

Particles

Filtration
method

|_reverse osmosis_|




Thank you ..



keep in touch:

Linked in ttos finkedin,com/in/drHzssz

Elhassan A. Abdel-Sadek 212

Quatity Control Auditor at Hokding Company for Linkedin :

D’rfi‘nag“f’;‘t:%““ Reference b for https://www.linkedin.com/in/drHassan

Erurd  Epan

Holding Company for Waler and Wastewater FacebOOK: Elhassan Elsadek

Referenoe 1ab for Dinking Water, Holdng Compary

for Water ana \Wastewater Reference [3b for Drinking

Water,

Greater Cairo Water Company (GCWC) As-Salam Facebook Page: édw\ M\ — bl,).d\ 1,'\933‘9*‘9)55\.4
nternational Hospital, PC-Orbit

Al-fzhar University

1 person has recommendzd Elhassan

Persona Websie
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