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The Water We Drink

= USAID |EGYPT

W J FROM THE AMERICAM PEOPLE

Ao ol Distribution of Earth's Water Sl
Fresh- A Jlas
ater 3% Other 0.5% i
- o . -Surface Svers e
watar Cilaiiioea

e Ground
waker

0.3%

30.1% \
Earth’s water Frashwatar Fresh
surface water
{liquid)

22.05.2012




="USAID

W J FROM THE AMERICAM PEOPLE

EGYPT

What is there in Water?

Is It H,O Molecule Just Only, Or What its Constituents?

‘= USAID

W J FROM THE AMERICAM PEOPLE

EGYPT




="USAID

‘-m,"! FROM THE AMERICAN PEOPLE

EGYPT

Water bodies can be fully characterized by the three

major components:

I- Hydrology: 4l slall gailad déde
1-1 Water velocity sWll (b 4
1-2 Discharge <=l Jaxa
-3 Water Level sl 2 sec glis )|

1-4 Suspended matter dynamics 4allall 3l gall &S )a
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Il- Physico-Chemical 4ty Lapdall ciliall

II-1 Teperature 3,/ _all &s 2
1I-2 pH (acidity & alkalinity)
(R stil-dpzaalall) e g pagd) ()

[I-3 Color ot 11-4-Odor 4= )
II-5 Turbidity _ls=l! [1-6-Conductivity (-2 ¢Sl Jua sll
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Continue:

-7 Hardness (carbon dioxide, carbonate & bicarbonate)
(<5 s0,Sall-cils 5 )K= 50 5SSl 35) el e

-8 Dissolved Oxygen <1l cuausy!

-9 Nitrogen Compound (Ammonia, Nitrite &Ni‘Erate)
(S -y Y-l sal) G s i) LS e

EGYPT
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Continue:

[I-10  Phosphorus compounds <l sl <ilsS

[I-11  Organic matter (total organic carbone) s 4 siac S j

[I-12  Major ions (Sodium, Potassium, Calcium,
Magnesium, Chloride, Sulphate) dutul < 5
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Continue:

1I-13  Otherinorganic variables (Sulphide,

Silica, Fluoride, Boron, Cyanide) 4 sac e Sl ja
II-14  Heavy Metals: (GEMS: Al, Cd, Cr, Cu,

Fe, Hg, Mn, Ni, Pb, Zn- EPA: As, Cd,

Cu, Cr, Pb, Hg, Ni, Zn) 4L& ¢jalaal)

II-15  Organic contaminant 4 gac < sl
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lll- Biology 4= slsull clial)

11-1 Bacteria L
11-2 Plankton <lila
-3 Invertebrates <l )

-4 Fish lleu!
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Water Pollution

. Chemical, biological or physical change in water quality has
a harmful effect on living organisms or that makes water

unsuitable for desired uses

J).Cai&\ni@ﬁw&\,;gﬂ@jﬂb@%ﬁuw\Qw\géﬁt .
Aouliall Gl £ B sl aladind ase ) g3 LaS dal) cliilsll

;USAID

_“__“J;f FROM THE AMERICAN PEOPLE

EGYPT

1- Physical and Chemical changes sl § dauh il s
2- Aquatic Life changes 4l sbal) b & s
(1- Plankton 2- Invertebrates  3- Fish)
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Types of
organisms

Dissolved
nygen
(PP

Biological | : — - Clean Zone
oxygen = Recovery

demand sition geptic Zone Zone

IDECD’"PO
Clean Zone

Pollutions Zones and Recovery of Ecosystem
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Pollution Sources

NONPOINT SOURCES
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Major Categories of Water Pollutants

OXYGEN DEMANDING WASTES

Examples:

Animal manure and plant debris
that can be decomposed by
aerobic (oxygen-requiring)
bacteria

o Jlad Ll Gaay Al g 4l gaal) 5 Al LA
Alae 8 GO CpanuSY aadiug 5 dgilal) 4l
dl;.’d\} M‘
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(@ This causes fish and other forms of

oxygen - consuming aquatic life
to die.
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Major Categories of Water Pollutants

ORGANIC CHEMICALS

Examples of organic waste:

o Pesticides <l Plastics 4Sudtl) 3l gal)
e Cleaning solvents <luial)

o Detergents <\liiall
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ORGANIC CHEMICALS

Biomagnification of PCBS in
aquatic food chain in the Great
lakes dald 5 4 guanl) s jall pS) 5 Guaay

Water
0.000002 ppm

Phytoplankton Zooplankton Rainbow smelt
0.0025 ppm 0.123 ppm 1.04 ppm
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OIL SPILLS 4l add)

Sources: offshore wells, tankers,

pipelines and storage tanks

Effects: death of

% organisms, loss of animal
insulation and buoyancy,
smothering Al sl @ ge ) g2

Significant economic ‘
@ impacts  &auaBY) sl o s il L
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INORGANIC CHEMICALS

Examples: f*'\
Don't Eat
Compounds of toxic metals such as lead
(Pb), arsenic (As), Mercury (Hg) and m
selenium (Se) s
818 Ll g i3 15 (bl g (30 e ALED caiaay | CAMivOrous Fish

dpilall £l JaN h_J
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NUTRIENTS

Examples:

Water-soluble compounds
containing nitrate, phosphate,
and ammonium

3 A&QL:S)A\@

4.34_.3;3)@\&.\145)&\‘}.\9‘5 Ld\uﬁuhjﬁ\

iy 4.41.6.3\ ilydaal) A A9 Sl gdll s ja g
Llladat) Lalsd g d88a1
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Effects:
Can cause
excessive growth of

% algae and other aquatic
plants, which die, decay,
deplete water of
Dissolved oxygen, and
kill fish.

A lladall dala g dall sl gt Ve 33L ) ) (a5 @
b Al e YT 8 s al Eagan ) Lellat s Lt g (g3
L@J.\a.:_,«_“.au\” «_|_,A‘_A\ LSJ_,:\LAA;LAS\
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RADIOACTIVE MATERIALS

dadiall 3 gall
Examples:
Radioactive isotopes of iodine, radon, uranium, cesium, and
thorium

-p 53 580-p g Jaead)=d gal) Jia LS yal) (e daial) ULl

cleliall gany 8 Ja3 il p s s

Harmful Effects: A i jik &igan
Genetic mutations

‘@ Birth defects Al gall A AR g digas
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SEDIMENT
Ao ) il 3

Examples: Soil, Silt 4l 4l L 4o iall g Adllal) ) gall
Harmful Effects:

Cloud water and reduce photosynthesis
Aol Jhal diles Jara (@A) ) 635 Laa olpall 388 Bal) Gy

Disrupt aquatic food webs  4uilall &3l Audead) B JIA Eiasy

4&4&4&

Carr?r pesticides, bacteria, and other
G i o Jand Aallal) 3] sal) har;nful substances
s AY B Ll J‘}A-“ Cany g Sl g i) g L ST e A58
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The Fate of pollutants

In Aquatic Environment

Agilal) L) b cliglal) juaa
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[ Pollutants

/\

Water Sediment
( Physicochemical ] Biological
Characteristics Characteristics

|
l I I

| Plankton I [ Invertebrates ] [ Fish ]
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Water Treatment Access
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Water Treatment History

Coagulant
Addition
I Coagulation
1
Variable e [Z.IRETTIATE Disinfectant
Qualty i i sadinanmtinn" T odten
Source " "'-: H IRERH l
Water FRRRRRRRR
Flocculation
Filtratien High Quality
Finished Water
To Distribution

Bisinfection
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Prechlorination

Raw Water Screening Primary sedimentation PEEAITS
“"‘j“i s ) e i
clde) P'ec
1oy
Cal *L’:l/ atloh
Jsls
Filtration Secondary Coagulatio_n
Agle ) il e Sedimentation &Flocculation
e i iy cug A
Disinfection To Supply

g ) e

Schematic Diagram of Drinking Water treatment Plant
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I- Coagulation Accesses
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Coagulation and Flocculation

* Some particles would settle out of the water on their own, given enough
time. But other particles would resist settling for days or months.

* After the source water has been screened and has passed through the optional
steps of pre-chlorination and aeration, it is ready for coagulation and flocculation.

Ao o ol 3 ga Al aly A ggans b G Lt Giaay Y Al ABlal) Sl gal) Gamy e
e Al
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Suspended material Flocculation Deposition

. R N RRRRR——

Flaw direction
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Negative charge

colloiy
=

()

&

Electrostati
repulsion

el
No electrostatic

repulsion
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Coagulation-Flocculation
Coagulant
Addition

Rapid Mixing E
Slow Mixing
Filtration

Treated
Water
(=114

Clarifier :

Sludge
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AL(S0O4),*18H,0 + 3Ca(HCO,),
“alum” alkalinity as CaCO3

2AI(OH), + 6CO, +3CaSO, + 18H,0

precipitate  gas salt
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30

20
Optimum Coagulant Dosage 35 mg/L

Turbidity, ntu

10 [—

| ] L1 1 | | |
o 10 20 30 40 50 60 70

Chemical Dose, mg/L Aluminum Sulfate
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lI- Filtration Accesses
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Slow Sand Filter Diagram

Valve —__ !

—
Schmutzdecke .1 ‘11 %
S:mdf v

Gravel ————_ |

Underdrains
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Rapid Sand Filter Diagram
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Filter Media

* Filter media is most commonly sand, though other
types of media can be used, usually in combination
with sand.

» The gravel at the bottom of the filter is not part of the
filter media, merely providing a support between the
underdrains and the media and allowing an even

flow of water during filtering and backwashing.

11
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* The sand used in rapid sand filters is coarser (larger)
than the sand used in slow sand filters. Coarse sand
also costs less and is more readily available than the
finer sand used in slow sand filtration.

Coarse Sand
~1-1.2mm
~#12 - #16 sieve

- Fine Sand 0.25 —
= 0.35 mm ~#56 - #70

Gravel ~ 5mm diameter sieve

Std. pea gravel, or # 3 -
sieve

.
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The Process of Backwashing

Backwash

[rirty
waler
10

WESLCE
Clean waler
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Surface washers spray water over the sand at the top of the filter breaking

down mud balls.

- Surface
washer

19;“—'i*?j
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Improper Filtration

Formation of Mud Balls:

The mud from the atmosphere usually accumulates on the sand
surface to form a dense mat. During inadequate washing this mud may
sink down into the sand bed and stick to the sand grains and other

arrested impurities, thereby forming mud balls.

il s o adall @l S (5 585 dle )1 el el dee B g2 2l (1
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Cracking of Filters :

. The fine sand contained in the top layers of the filter bed shrinks
and causes the development of shrinkage cracks in the sand bed.
With the use of filter, the loss of head and, therefore, pressure on the
sand bed goes on increasing, which further goes on widening these
cracks.

ol B n Al Al (3 8 A i pon o
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Sieve Analysis

A sieve analysis (or gradation test) is procedure used to assess the

particle size distribution of a granular material.
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lll-Drinking Water Disinfectant

+ Disinfection: Killing of potentially harmful Organisms.

+ Sterilization: Killing all living organisms.

USAID | EGYPT
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Types of Disinfectants

e Chlorine:

can be added to water as a gas or in the form of hypochlorite either as
liquid or solid.

e Chloramines:

These are formed by a combination of chlorine (from gas or
hypochlorite) and ammonia

e Chlorine dioxide (C102):

This compound is always produced on-site using sodium chlorite and
either chlorine or hydrochloric acid.
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e Ozone (03):
This compound is produced by an electrical
discharge through air or oxygen.
e Ultraviolet Radiation (UV):
This is a non-chemical method of
disinfection by using ultraviolet radiation at certain wavelengths
e Potassium permanganate:
It is a good oxidizing agent under

acidic conditions and basic conditions.

Advantages and Disadvantages of Disinfectants

Chlorine
Advantages Disadvantages
1. wide spectrum of biocidal 1. give chlorinated disinfection
effects byproducts
2. leaves residual in water 2. chlorine gas is toxic
3. cheap and it is effective in 3. NaOCl is corrosive
improving water quality
4. low capital, operating and 3. high doses of chlorine gives
maintenance costs maintenance costs

bad odor and taste
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Advantages and Disadvantages of Disinfectants

Ozone
Advantages Disadvantages
. It attacks giardia and 1. High investment cost of
cryptosporidium species infrastructure
. It removes color and odor 2. High operator skills and energy
from water
. Short contact time 3. High operator skills and energy
. No halogenated dbps 4. Decays very quickly
. pH independent of water 5. No residual

"USAID | EGYPT
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Advantages and Disadvantages of Disinfectants

Ultraviolet Radiation

Advantages Disadvantages

. No chlorinated DBPs 1. Low UV absorbing organics

and inorganics

. It eliminates spores forming 2. Low turbidity, low coloring

virus and bacteria materials

. It requires short contact time 3. Microbial aggregation limit its

efficiency

. Easy to operate and require

less skills of operation
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Advantages and Disadvantages of Disinfectants
Potassium permanganate

Advantages Disadvantages

1. Removes odor and taste from 1. Leaves pink color to water

water

2. Easy to store, transportand 2. Toxic and irritant to skin and
apply to water mucous membrane

3. It works well with certain 3. Detrimental health effects
group of viruses, and controls over dosing may cause

nuisance organisms

="USAID |EGYPT
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pH>4
Cl, + H,0 HCI + HOCI
pH<4
pH>9
H* + OCI-
Forms of chlorine in water: pH<6
NaOCl + H,0O <e===p- NaOH + HOCI
HOCI <¢=—p H*+ OCI

HOCI+HCl  <m——s H,0+Cl,

Ca(OCl), +2H,0 ______ 2HOCI+Ca+ OH
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Must reach “Breakpoint” to have free HOCI

Monochloramine
Concentration

“free CI” p
N

Time (min)
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x, .
“.-'é‘jig;"! FROM THE AMERICAN PEOPLE

Prechlorination

Prechlorination or the feeding of chlorine prior to filtration, is utilized
to control the growth of plant and other microscopic organisms in
settling basins, thus decreasing the load on the filters, and in some
instances to improve coagulation and decrease the requirements of
coagulating chemicals. Prechlorination may require upto 1.2t0 2.4
mg/L on account of the adsorptive power of the impurities

Slo sl e lladall dala g Aadall ol ol dawds (o jag Sl K0 Giliay o
Al de ja (il Cails ) Lalall 5 glad e
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Postchlorination

Or chlorination after filtration is also employed where necessary, to

kill the rest of bacterial cells and keep water hygienically safe.
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Thank you

Your Questions Please
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Color ¢t

Taste pakhll
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5.  Turbidity 5 sl
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d4) Hall el adia) g AbluduY) o il Ll Ay guae 8 dge sl
Total dissolved solids 413 4 Z3aY)
Total hardness (Sl jwal)
Calcium hardness pssllSl) s

Magnesium hardness agiSlall jus
Sulphate <\ »<ll

Chloride <y, sisll

Ironyaad)

Manganese jsiaial)

9. Copper (il

10. Zinc Sl

11. Sodium agsall

12.  Aluminium asest¥)

© N o g p~ 0w bh =
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rdalad) daual) o il gt AN At o) gal) LG
ggas il A gall]

Lead
Mercure
Stannous
Cyanide
Cadmium
Selenium
Chromium
Amonia
Nitrite
Nitrate

2 g 9P @ N g b DdNd-=

- O

Fluoride
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12. Antimony
13. Barium

14. Boron

15. Nickel

16. Molybdnium

82
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rd ol o g oSl sl gall g pustaal)  rlal
REENPAPTR EETH PN
0.37 G SIS )
0.22
el a2

Total Coliform ¢ st sl L 5 -
Fecal Coliform 4|l o558l L 5 -
Streptococci, i)l Al L Sl -~
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/ 1 Microcystin

( ) 2

Parasitic helminths
Parasitic protozoa

Pathogenic free-living amoebae
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Standard Methods for the Examination of Water and Wastewater
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Now

The Training Start:

Chemist of South and North Sinai
Water and Wastewater Company
getting training on “Physico-
Chemical Analysis of Drinking
Water”

?
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Training Course of
“Phytoplankton
Identification and
Enumeration”
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Other Training Courses:

Determination of Bacteriological Drinking Water Criteria.
Parasitic Helminths in the Aquatic Environment

Parasitic Protozoa in the Aquatic Environment

A o N =

Pathogenic free-living amoebae in the Aquatic Environment.
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Thank you

Your Questions Please
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The World of Phytoplankton
(Al clailgl)
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Phycology=Algae
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% Phytoplankton are the primary producers of the
aquatic ecosystem and are the basis of aquatic food
chain. Therefore incredibly important to the aquatic

ecosystems.
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Green algal lineage

Green algae (eukaryotic) Modern angiosperms

2.7 BYA 1.25 BYA 145 MYA
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Phytoplankton Taxonomy

» Taxonomic Composition of Algae (Divisions and Classes):
Prokaryotic algae 3 sill 43S ik
Division Cyanophyta blue green algae

.o

Eukaryotic algae 85l 488a cillaks

Division Chlorophyta (Green Algae) gl padll qullakal) de gana
Division Euglenophyta (Euglenoids) i alial) ¢ padld) Qllakall de gana
Division Phaeophyta (Brown Algae) i) Qllakl de gana
Division Chyrsophyta (Golden-brown Algae) A dal) i) Clladal) Ae gana
Division Bacilariophyta (Diatoms) 4 guanl) Al lladal) Ao gana
Division Pyrrhophyta (Dinoflagellates) Gl Ll cllakal) A gana

Divsions Rhodophyta (Red Algae) ¢l yaall callakl 4 gana




Factors Affecting the Growth Rate of Algae

»Light & gual)

»Temperature 5uladl da

»Inorganic nutrients: especially Lgae il Lalul) cilbiial)
»Phosphorus  <tiw gl »Nitrogen il

> Biological factors that regulate algae
»Organic and inorganic micronutrients Agas iy dgglanl) (5 kuall cldial)

» Factors that affect the availability of nutrients

» Herbivory and parasitism
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Increasing attention has been focused
on algae that impact the aesthetic
quality of drinking water.

DBl e gt aa g Lad culladally alaia ) 413 5_al L) B
slall delial) cilia o




=" USAID

WY cr oM THE AMERICAN PEOPLE

T

EGYPT

Problems created by algae

Problems in water systems.
Tl Cilatareall Gaaas JSLES
Problems in water treatment plants.
olsall Clasa Jala Qlladall e ?A-{J. JSlia
Problems in distribution systems.
olaall a5 55 il Jala Caaas JSLEs
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Taste and odor problem Coloration
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Filter and screen clogging problem

In extreme cases the clogging may recur so frequently that the amount of
water required to backwash the filter is greater than the volume of filtered
water which reaches the distribution system. Thus the presence of algae

can slow up the process of water treatment and add materially to its cost.
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Slime

Slime-producing algae are important in open reservoirs and in uncovered
holding basins of recirculating systems. They can become a serious
problem especially in the water supplies for pulp mills and food industries
by causing slime spots or masses in the products.

Algal slime commonly is derived from the mucilaginous capsule algae
as a group are slime producers. Several diatoms as well as green and
red algae and a few flagellates also produce slimy sheaths or capsules.

e G 3 Ll ony Laa il Sl 33300 il 3 g (o cllalall o JAN lasdl (555
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Corrosion

Algae have been reported to cause corrosion in metal tanks or basins open

to sunlight. Oscillaforia growing in abundance in water in an open steel
tank has caused serious pitting of the metal.

Indirectly increases in organic deposits in the pipe, increases in the dissolved
oxygen in the water through photosynthesis in changes in the pH, CO2
content, and calcium carbonate content. These changes can, in turn, have a
more direct relationship to corrosion.

OS2l B S1 55 ) 535 Laa pwall Jial Jae 8ol ) s lladal) pai c¥ana 33
JSE laa) e 5508 4l 1y 0 ¥ Calada Tl () LS ca 3 5l 4S8 il s JSU dpalas 4l (531
i Guliiud) sy




10

--"“‘“* USAID

Iﬁ \"! FROM THE AMERICAN PEOPLE

T gt

EGYPT

Monitoring of Phytoplankton
Species Succession

-f'fi“* USAID

& FROM THE AMERICAN PEOPLE

EGYPT

..a-“

Monitoring of phytoplankton species successions and bloom forming
species may have a variety of objectives and may include:

»wWe can compare the results over time to track changes due to
management efforts or changes in watershed use inputs.

» To define future watershed management needs and priorities and help
determine management strategies are most likely to have desired effects
on controlling excess algal growth and associated negative impacts on
the ecosystem.

Ladlia s 525 o Aalgll @l dpall aal dpladall YL g1 6 5 alacl (& sl sa ) yiiay
Tl pualiall Gamey < 38 5 A il ey ) Adlaa) ddan¥) clalad iU Alal) ciladaniall
Tl cladaal) Lo g8 a8 aeluy Qlladall ot c¥ana o pile il L 315 Al
el sl 4l (e of a8 gl e G lalad) ayaa g Addiaal) aladll )
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PP To determine annual patterns of nutrient limitation for all water sources.

» The relationship between nutrient concentration and nutrient load can vary
and depends on the flow, the volume of water in the river, and watershed

characteristics.

STATUS AND
TRENDS
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1) Early warning of water quality degradation (conditions which will favor
bloom formation).

2) Early warning of bloom formation.

3) Risk management measures to safeguard treatment drinking water
quality.

4) Monitoring of water treatment performance in the removal of toxins
(also, taste and odor) as a function of process and raw water quality
factors.
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Cyanobacterial mass occurrence

During the vegetation period a number of cyanobacteria developed
large aggregates of coccoid cells or filaments which are not
homogeneously distributed over the water column, forming the so
called Cyanobacterial bloom.
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Factors Affecting Cyanobacterial Mass
Occurrences

kw&@hﬂ\ﬁ“\ﬂ\ﬁﬁm&‘ghuﬁs &Mgﬂ\dn\}d\
48, 3l o) padld) Qullalal)

Elevated water temperature. Boall cla jo sl il
Increased nutrient concentrations. Al jualiall 5 3300 )

Low carbon dioxide availability and low light. ssalls ¢ st asi 50 508 5 (aliad

Micronutrient. ) Ldsall paliall 35a g

o~ 0N~

Biotic factors (grazing and inhibitory agents. <alsll ¢y Lo 4lilsall SEall
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6. Hydrological and Metreliogical conditions and turbulence:

water flow, turbulence and wind can influence the dominance of
cyanobacteria in water supplies. High flow in rivers and streams
reduces the hydraulic residence time in lakes and reservoirs and
induces mixing, both of which tend to discourage bloom formation

and buoyancy.
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Developing Contingency Plans

Alert levels framework

Alert Level 1

* Cell numbers 500-2000 cells/mL (if routine  monitoring is in place).

* Offensive odors/tastes in supply

14
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Developing Contingency Plans

Alert levels framework

Alert Level 2

* Cell numbers 2000-15,000 cells/mL (potentially toxic species) for 2-3
successive samples.

* Blooms is confirmes as one of the potentially toxic species, i.e.

(Microcystis aeruginosa, Anabaena circinalis, Nodularia spumigena,
Cylindrospermopsis raciborskii.)

* Persistent odors/tastes.

» Surface scum/localized high concentrations becoming apparent.
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Developing Contingency Plans

Alert levels framework

Alert Level 3

* Persistently high numbers widespread throughout source
water for three successive samples.

* Toxic.

+ Cell number > minimum acceptable for safe supply (assessment
required).

* Persistent surface scums.

+ Control measure partially or not successful in preventing the
bloom from contamination water supply off take point.
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ST coom e
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| Concentrated field samples
——

( Filtration through cheese cloth to remove debris
Lypholization Freeze/thaw

=

-

. .

Wel hted

[ D|fferent C

(5, 10, 25, 30, and 100 mg /

Extraction

oncentrations I
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Centrifugation

N

[ Sediment ]

[Neurotoxw

[Hepatotoxw /

=

[ Supernatant ]

Inject intrapretioneally
Mice: (15-25 g)

Replication ]
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Neurotoxic Hepatotoxic
Mice will die by respiratory Mice will die due to hemorrhagic
arrest within 2-20 minutes shock within 40 minutes to 3 hr.
Signs: Signs:
muscular tremors Animal will appear pale as the
convulsions blood hemorrhages into the liver.

upon autopsy the liver swollen
and dark red & increased in
weight

gasping respiration
Salivation
tearing

Protocol for site inspection and follow-up

= Note ambient and weather conditions.
= Assess the areas affected by cyanobacterial bloom.
Determine:

« Clarity of the stream.

* Note any distinct green or blue-green discoloration of the water.

« If cyanobacteria can be seen as green or blue-green streaks or
accumulation along the shoreline.

* Note whether green or blue-green scums affect large parts of

the water surface.
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Protocol for site inspection and follow-up
= If cyanobacteria are present

* Initiate monitoring
* Sources of nutrient input

* Intensification safe-guarding healthy use for drinking
» water or recreation

= If heavy blooms or scums are observed, immediately
* Inform other parties concerned

« Inform public and consider posting warning notices

= If cyanobacteria or dense algal growth is a problem check weather
nutrient sources are apparent or weather specific catchments.

i
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Cyanobacteria
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Cyanobacteria

* Blue-green algae belong to the most ancient group
(3.5 billion years ago) of organisms.

Photosynthetic microorganisms with (photosystems | and ).

» Comprises different morphological

characteristics:
1. Unicellular 2. Colonial
3. Multicellular 4. Filamentous
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Cyanobacteria

+ Unique among planktonic algae are facultatively fix atmospheric
nitrogen.

+ Cyanobacteria are known as to occur in extreme habitats.

+ Cyanobacteria produce a variety of bioactive secondary
metabolites one of them is:

CYANOTOXIN.

NOT ALL CYANOBACTERIAL SPECIES FORM TOXINS




"""""" o

(= USAID | EGYPT

e
‘-'MI‘“&,.\ FROM THE AMERICAN PEOPLE

Cyanobacterial Toxins

Cyanobacterial toxins are classified by how they
affect the human body:
= Hepatotoxins (which affect the liver)
= Neurotoxins (which affect the nervous system)
= Toxic alkaloids, causing gastrointestinal symptoms or kidney
disease in humans.
= Lipopolysaccharides.
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Species Producing Toxins
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Species Producing Toxins

Cylindrospermopsis

USAID |EGYPT
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Species Producing Toxins

Pseudanabaena Trichodesmium

Oscillatoria
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Species Producing Toxins

Lyugbya Phormidium

Schizothrix
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Species Producing Toxins

Anabaena
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Your Questions Please
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