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The Importance of Water

1- It is evidently clear that water is one of the prime
elements responsible for life on earth.

2- Two thirds of the earth’s surface covered by water.
3- The human body consisting of 75 % of it.

4- Further in the body, it regulates the activities of
fluids, tissues, cells, lymph, blood and glandular
secretions.

5- Necessary for photosynthesis.
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Role of water in disease transmission

Water-borne diseases:

are any illness caused by drinking water contaminated by
human or animal feces, which contain pathogenic
microorganisms.

Water borne diseases spread by contamination of drinking
water systems with the urine and feces of infected animals or
people.
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This is likely to occur where public and private drinking
water systems get their water from surface waters (rain,
creeks, rivers, lakes etc.), which can be contaminated by
infected animals or people. Runoff from landfills, septic
fields, sewer pipes and residential or industrial developments
can also sometimes contaminate surface water.

This has been the cause of many dramatic outbreaks of fecal-
oral diseases.

{(<)USAID |[EGYPT

—oF
\‘\Qgi,,‘liw_é/ FROM THE AMERICAN PEOPLE

Cholera: Vibrio cholerae.
Diarrheal disease: E. coli.
Dysentery : Shigella/Salmonella.
Typhoid: Salmonella typhi.
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Historical events in the provision of safe
drinking water
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1820’s The sand filter was put into use by James Simpson in the U.K. to clarify
drinking water.

1852 Filtering water became law in London, England.

1854 John Snow linked the cholera outbreak in London to a specific water pump

based on epidemiological evidence.

1881 Koch showed that pure cultures of bacteria were destroyed by hypo-
chlorites.

1885 Frankland reported the first routine examination of water in London, using
gelatin plate counts.

1887 Escherich found Bacillus coli (now E. coli) ubiquitous in human feces.

1890 Koch published the Germ theory of disease, linked the cholera outbreak to

Vibrio cholerae in water.

1891 The Franklands introduced the concept of bacterial indicators.
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chardinger 1n Australia suggested the use of £. co/r as an indicator m water

monitoring.
1893 Blachstein coins the term coliform.
1904 Eijkman found a highly selective detection method for £. co/i, using elevated

temperatures, 44—46 °C.

1907 Winslow and Walker report that E£. co/i is largely fecal in origin while other
coliforms are not.

1919 Typhoid fever outbreak in Pforzheim (Germany) 400 deaths; drinking water proven
as source. Led to establishing protected areas as sources of drinking water and
decontamination of the water.

1948 Mackenzie finds that most coliforms are indole negative while E. coli is indole
positive.

1948-1950 UK tests for £. coli with indole test; US uses fecal coliform (acid and gas at 44 °C).

1930-1950 Most developed countries introduce chlorination.

2003 The WHO recommends E. coli as the best indicator of fecal contamination.

sm-u
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Detection of pathogenic bacteria

Methods for detecting pathogens in water are mostly still in the
development stage, because:

(a) Their sensitivity is still poor. The methods for detecting the
pathogen are usually very sensitive, but because of the low level
of pathogens in water, large volumes need to be analyzed.

(b) Only a few of the multitude of possible pathogens are
currently detectable. Given the water may contain hundreds of
different pathogens, and these may vary over time.
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(c) Pathogen testing methods are relatively specific and will
not detect all pathogens present.

(d) Analysis of water samples for pathogens requires a
specialized laboratory, highly trained personnel and
appropriate bio-safety containment.

(e) Although some pathogens can be tested rapidly, most
pathogen sampling and detection methods still have a time-
to-(verified)-result of several days.
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Bacterial indicators

Characteristics of the ideal indicator

(a) The indicator should be absent in unpolluted water and
present when the source of pathogenic microorganisms of
concern is present.

(b) The indicator should not multiply in the environment.

(c) The indicator should be present in greater numbers than the
pathogenic microorganisms.
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(d) The indicator should respond to natural environmental
conditions and water treatment processes in a manner similar to
the pathogens of concern.

(e) The indicator should be easy to isolate, identify and
enumerate.

(f) The test should be inexpensive thereby permitting numerous
samples to be taken.

(g) The indicator should not be a pathogenic microorganism.
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Classification
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Group Definition

General A group of organisms that demonstrates the efficacy of a

(Process) process, such as total heterotrophic bacteria or total

indicator. coliforms for chlorine disinfection.

Fecal A group of organisms that indicates the presence of fecal

indicator contamination, such as thermotolerant coliforms or £.
coli. Hence, they only infer that pathogens may be
present.

Index and A group/or species indicative of pathogen presence and

Model behaviour respectively, such as £. coli as an index for

organisms Salmonella and F-RNA coliphages as models of human
enteric viruses.
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Bacterial indicators of fecal
pollution

By

Prof. Dr. Mohamed Mohamed Kamel
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Bacterial indicators of fecal pollution

V

* Total coliforms.

* Fecal coliforms.

* Escherichia coll.

* Fecal streptococci.
* Coliphages.
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( Total viable bacterial counts ?

HPC measurements are used to:

(a) Indicate the effectiveness of water treatment process
thus as an indirect indication of pathogen removal.

(b) As a measure of numbers of regrowth organisms that
may or may not have sanitary significance.
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l Total coIiform'

The coliform or total coliform group includes all of the

aerobic and facultative anaerobic gram-negative ,non

spore —forming, rod —shaped bacteria that ferment

lactose in 24-48 hours at 35 C°.

{(=USAID |[EGYPT

“\h\gi,,‘m‘.._g’w' FROM THE AMERICAN PEOPLE

Colonmies with =
gresnmn rmaetallic
shaeaern ar= count=d
as total califarm s




T

{="USAID | EGYPT

WS
W"’mmﬁ“’ FROM THE AMERICAMN PEOPLE

[ Fecal coliform }

The fecal coliform are part of the total coliform

group. They are defined as gram — negative , non —spore
forming rods, that ferment lactose in 24+2 hours at 44.5
+0.2C° with the production of gas in a multiple — tube

procedure or produce acidity with blue colonies in a

membrane filter procedure or M-FC agar.
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Colonies that are light to dark blue,
in whole or part, are counted as fecal coliforms
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{ Escherichia co//'}

Escherichia coli is the most ideal indicator of fecal pollution of
water because:

(a) It is the only fecal coliforms bacteria of true fecal origin.

(b) It is present in large numbers in the feces of warm-blooded
animals.

{(=)USAID |[EGYPT

?‘%EFL«I;J FROM THE AMERICAN PEOPLE

(c) It survives longer than some bacterial pathogens, yet
IS resistant to regrowth outside of the host under typical
environmental conditions.

(d) It can be detected and quantified simply and
affordably.

(e) £. coli could not multiply outside the intestines of
warm blooded animals.
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Relationships among total and fecal coliforms and
Escherichia coli

/ Total coliforms

Fecal coliforms

Escherichia coli
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| Fecal streptococci |

Parallel to the work on coliforms, a group of Gram-
positive coccoid bacteria known as fecal streptococci
(FS) were being investigated as important pollution
indicator bacteria.

All fecal streptococci that grow at pH 9.6, 10°C and
45°C and in 6.5% NaCl.
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Fecal streptococci on m-enterococcus agar
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' Coliphages |

* Viruses which infect and replicate in bacteria, known
as bacteriophages or simply as phages.

* Phages are present in human and animal feces.
* Phages are used as a model of enteric human viruses.

* Phages have no hazardous for humans.
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Multiple tube Membrane
fermentation filtration
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sl Vo ¥y el s+ Y 4wy magnesium sulfate heptahydrate 5.l
J8 V.Y die diasaall s 0 vl Reagent — grade water o« Al aal 4
a8y 10 5aal 2 YY) Aa e WIS i) Al sy el D3 ol o3 e dill
Coall 3y Hhay aall (3 JSU g i€l KH aal) 8 daadieddl g e NWRI 4w
25 badiall (e S8 (5 sine I3 Al o3a 5 dndijall 82 Y 48 kg handl e g
Al 2ty g izl e SISV (5 sl Cld Gl aladiul e dlle dlae) s (ayl
R2A Jie Jpaaill 3 jala 4 lgie 22 55 Y Eus g0 S jian 43y Hlay 5001 o2a

o) HE,_’J\
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Peotone. ... .o 39
Soluble Casein ... 0.5¢g
KoHPO e e 0.2g
FE s e, 0.001g
2 - 15¢g
Reagent-grade water..............coooiiiiiiiiiii i 1L

4881 10 30 Ay glada 2V Y

Incubation sl ds

—iled 5 (pdanill dgles (8 G )3 p2A0LS

sl jaiaddl cld oKl (g gl cre puat Aa jall 238 g Ay gia da ja YY) YO )
Dadlaall &l gd e

Ll (3 Sad 3 g gal) (5 S (5 sinall o i Aaal) o285 Aysia da o VY I Y Y
Anlladll J8 40l

I3 6 8 g staall o el A e da 3 TV (i p0 padind (g julail) pLhill 4
252 gall (5 IS (g gl e el Ay e da 0 YY 5 ladl aall Gl 53 (e (Slsasdl Hauadll
Agapda b)) gy Aal) i) 3 lad

L g e aSall lin all e Caaddiud YooV A Al 4y peadll Ciliaal sl b
Aa 0 TV SYS a5 4 padl Hplaall Coulic B g5 8l LeiaSlia g oLl 3252
delu V¢ sad 4 gie

delu €A 3aal 4y gia da 0 VY

el ) die a0l Camn LA (e LSV (5 staall ild Plate count agar 4w s
A sramall GLY) A8yl il gt e Sileb A o Jil iy (Sl S aall
Lamgdeln A0 A da 0 VY da )agdeln YEBad e da YV da o e
DT (oSl I ) (S 1) Cbiall 8 ) 5 Aliall Aol e BldadU JISH 2l o3
Lok il iy il dallaa e Al (585 doe | JS13 jariine 00 (4
XY G Ay el Cilial gall

oY assail)



6 320551 (45 a8 el el 2 shae U s 5 50
:Total coliform 4.l ¢ ¢ g8l U s,

Ot ez dpradall |5 i) (a3 5 S ala o) b aa g Ly i o3 o laes
B 5 Al LAl L8805 a 50 s Si3ale 5 jlall sl cld g AN @l suall
L_Al_nﬁa‘ )_&}Aseweﬂjﬂj:\_.afﬂ\‘ﬂ_uuﬂ Q)ﬂ‘u—‘g;—‘“—‘ J\JJ:}.)EJHJA
O ol Ao il Jala S andt i a4 lad) Al 83 seall Cla el 35 )
A sl sm 5 )Saall aalil)

[0 s () vl (8

A sl LS de sene )

A3 oS L S e e -
Aalill e olall dge g5 dld e Jag Laasa 55 Sl s a5l W jaae o 05y llad g
A ol s 9 Saall
Ladsa s o LaS dadlaall 301iS ane 5 3eliS e JdaS andi i de senall oda () LS

ol e Jai S A o penall sl a5 Ll A ol sl gall a2 a8 (5 el

.Enterobacter, Escherichia, Klebsiella, Citrobacter

L smac A e e ol pad Al A AT A0 4 V5 A0 8 Ac ganall ol a g
ian e Aol £A A 8 5O SN Sl aeds e 5 alE sy JSC3
Al (8 553U S el Lgd) LS jle 5 (ala daadiie (Jmeddll il 8) oY
Ladia Lgdle ety (il Al il S e Joe iy (2l ) (oasls daii dulall
iy e aVoda i e delu Y JOA (laaly (30 0 J5 s o) yen Gl jartna
B-D- i a5 sl il Lgi) i all b ol iy wmlin a5 Endo  agar
el WY L s B-galactosidepermease ~:>—s galactosidase
LS Cytochrome — Oxidase JLiay Al de sanall sda g 53U wds
o Ll (Al Ll Gia el jiall # 3l aga g (b sl e Lagi jriey Sliad Led)
a5 S yedd o el Al el g il g Sl e S e e

2TV mda o e delu A SR 8 jle 5 adla

oy assail)
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Al U3 S, Slall ol il LSl A aiagl) sl (s ALK (5 Ly iy
Al il

Enterobacteriaceae
Total coliform
Faecal coliform

Escherichia coli

Enterobacteriaceae Family:

1- Non Coliforms: Shigella.

Yersinia

Providencia

Salmonella

Proteus

2- Coliforms:

Total Faecal
Escherichia Escherichia coli
Citrobacter Citrobacter freandii
Klebsiella Klebsiella pneumonia
Enterobacter

o¢ il
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;g@ﬁemkwuhgsmuw
MPN Leia¥l a5k

MF dashs 5Sl) die V) 4G jha Y

éﬂ&)\wMY\JuﬁwA\eM@jM\ G gudil) SV dad s g
R

. MPN technique Jia¥) asll 44yl |
MF technique % sl s siSall dpie ) 48 5l
.Presence or absence —tsall /ol 5ill 44 )l ~

Use of Enzymatic substrates testasw ¥ 3okl aaial o
.Chromagenic — fluorogenic substrate test s

Faecal coliform (FC) 4l st sdh b sy
0S5 Al s Total coliform  4lsll Gl sdll L yiSh de sane (e ¢ o de sanall 028 yiiad
O Aoy Al NS g Ae ganall 02 e %Y Jia Al Escherichia il o=
o ek de senall 022 s Enterobacter o g sl @S5 Klebsiella AY) gl
RS 5 Aol A 3aaly Aysia a2 YV da 0 o jle s aen gliily 550U S jeds
£-£6) Qo e 5, pa daa o Sle s (mes U 55500 S jedd ) mdans
4 gidl o 158l L i< Thermotolerant  coliform e =i @llal s (A sie da )2

Alall 5 jal

| Sl s s e g LaS (o))l sl d g o Jal e sanall 038 D s in
Ay saall A pedll

Dl aall @l g3 e gl Haaadl clea¥) 8 Galil de senall 238 (3l sa 3ga g iz g
e 5385 ol all Araal dullu A4 e e Ay seae TL0AT A0 g0 W 5 Al o L S (A
Apsieda 205 n da e ey pmala Ll O S jeds

Az yaall 4y grall | S a5 e Ao ual e Fecal coliform s s
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Escherichia coli
138 5 s AY) i) i Tale aa 8 Y s Jladl aall <ild ol sl s GlusY) elasd 8 Guld aa g8
400 sy il (8 Caeliai g ol lagd G5 ()1l Glill e Jayeasa s ¢ sl
Lo ga s sl Sislill agas e pond (Al AV aal (e E. COli x5 Andandl olial
585l dagall QYA e o i s dia yaall A aall il s jSaall 2 5a 5 Allaia) e J
bl Ba g s dae 55 e
£E.0da pnaie 55O Sl s pedall o 8l L i e Jadi Al 5 (FC) e s
A<, Escherichia coli Ao Culal Jaidi de senall sda 5 jle 5 (aela datiag
ATl 3l g )l Sl e Asal g 4V Ju laa a5 5 Klebsiella pneumonia
)l &G Bll Al dWall e B, coli LSy ety jlaldl anl cld sl pall (e
E. coli »i35 Salmonella , Shigella iz yeall LSl e sl o ga ) 1 iisa
Aalledl sl e <L Enterobacteriaceae J) dlile al il & gLl dalgll zalaill (1

(MPN) Slaial i) sal) 43y 9
(Saia¥l) Aaiy) el o) o sl e adias

(Shiaill) gaslill jlaay) -y
e e pasla gl 555U S i e 5kl e 45, jhall oda e aaiad
A e daiill 028 ey delu EA S5 Ay da 0 TV B s da
Sle Ayginall yeadll il L8 Lauryl tryptose broth 4w daul s a1 Sl Laayl
DLEAY) 138 adiae Coliform LS ae 5 ol 3l ) slaall dismy Leita oy g ola jo il
Iy Acle tA B e da 0 TV da o o 5 S peds e
Sl Lol aiay Sae Jladl Sl padall 2 Liiss s Sodium lauryl sulfate
Y S Ll 5 Ay 51l ) s g8l Ly i€y g AN (6l Gl de gandl

A (g g8l L S5 A gannal (s 2Slal) LAY

il e 4 ginall yeaill il 8 Brilliant green bile broth i alasiu) Jiy
saes zUl 8 L sl Lauryl tryptose broth <l (e Jas ) 230 25 il g 2l
da 2 TV da ) ie Guaads Brilliant green bile broth 4w canlil 8 uasdy Sle
35 Brilliant green bile broth caabil (8 e s paes zUl 5 deln €A 30d 4 5
Lokl 4 50

5958 Lyl g 3l (sl ghl) LS, Ao panal gl Lasy)
L sinall yaadll il L8 Tryptophane e 4sisal s EC broth 4w alaaiul iy
Ll (e (Olet pasla) donsall iYW (e de v ) o Lgdiia oy ol pa il e
ia 88,04 e Lgiadl EC broth <l gwasis Lauryl tryptose broth
DLERY A 50l (51 g8 Ly i€l Sl i g et Sle (and il g Aol V£ 300 4y 5

o1 assail)
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EC «bY Kovac reagent ow d= +.) &bl 2iys B, coli LSy 2o 5 35 g
E. cOli LS dun se it i) e ol jon Aa 5SS Alla g (+) il Aniial)
Lauryl tryptose broth 4

el 6 (Coliforms) o sl LS vo y CadSl ISy LGy b psdi

APHA 2005 J Gua oLl 3 daa 5l 53 <0l
Jelall 45y Hla
o g aslia A2 (5 gina D -
Lal g Jall Zlal ol s sl Aoy JaSH dakiie JdlaeS Clis gill 2Nl g2y -
O A LS e HASAUN S jedd 8 dpla) &) 5330
ad st ye ) A, 61 Y b | guryl sulfate i Gl -

T PIOS . e 20g
LaCtOS. . i 59
Sodium chloride 5g
(NACH) e,

Sodium lauryl sulfate 0.1g
Dipotassium hydrogen phosphate (K2HPO4) 2.75
....................... g
Potassium hydrogen 2.75
phosphate................oo g
Reagent-grade water............coooiiiiiii i e 1L

pH 6.8+0.1 and autoclave 15 min at 121°C
Brilliant green bile broth 4

il 8 (Coliforms) ol Lo e 5 <o 3Sll oo Sl LaaY) 8 padi o
APHA 2005 G oliall dpa ol g 5550
Jelall 45y 5l
dn g )Suall 1 sdal) g ayivi La Qe Brrilliant green Jala el 5 ¢ Hauall Cmi -
DSOS 5SS e 5 a8 (5 Ly i IS Ly Sy Jie AlalS 45y jhay 4 g8 je i)
C. perfringens Ji
LS dga g o dacal s al¥a Jay jle 5 (anlas zliily 58U Su yaddy -
Ol L S de gana 35 o) 2 SHI HLiaY) dulag) e yad a5 01 )

<))
PeptONe. ... 10g
i_actose .................................................................... 10g

ov HE,_’J\
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Oxbile dried. ..o, 20g
Brilliant green. ... ..o, 0.0133

g
Reagent-grade 1L
WaAtEE . e

pH 7.2+0.1 and autoclave 15 min at 121°C
EC broth 4y

LSy gl (a5 431l 0 sl Ly S e panal (oSl LAY 3 andiud
obaall doa by, sl 8 aasdiiis Escherichia coli broth 4l o34 E. coli

rJe L) 48, )k
DS el A gall L piSl) s (o aandi 553U S e Al 03 (s piae -
E. coli xSy o ol 8l LS auals 5 53SOU)
b aload A gall Ly Sl daa 55 A5l s giaall (8 e jiall # a2 5ay -
el aa Y il Sl
Ol s aes LY 5O Sl s el LSl -

Peptone from 20g
072 1= o

LaCtOSE. .. e 59
Bile Salt mixture...... ... 1.5g
Sodium chloride...... 59
Dipotassium hydrogen phosphate (K2HPO4) ..................... 49
Potassium dihydrogen 1.5g
phosphate.................ooo

Reagent-grade water ... 1L

pH 6.9+0.1 and autoclave 15 min at 121°C

oA (,.\s;_d\
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: MF 4289 43y 1Ll

Voo i a0 (10.45p) Aadisall daa ) g S dle W alasind e 48 plall o3a adlad
LES 4anmhu o cldall piasaby g don sl o yiSll 402 W) e ol Ao e e
SLbkY) 8 oy o5 Adiae Cog ks Cin lgadan Al Sl 8 Wase 4 uae Endo agar
Gl aladia) Comy A8yl oda hg Aol Y 5ad 2OFY 5l sy e Lhuaal
(LES Endo agar) 4l eda shawy eLiall e &l janiiial) dae 438 (5 6S ( liall

_B)A:.l.u/\~ ‘éJ\Y~ uy\.acj\):\g

: LES Endo agar 4l Jelall 44, jla *

LSl pad Jaa®s ) o) 54l (3w Fuchsin s Sodium sulfite o« 2l (s sisa jiay -
2l s ga

e OSSO S padd s Ul (s dsa s (A sl aadaiid ) o1 gdl) L SH de gana -
oaleal g Gl L)

il yaxiisall () 55 33l 28 s Fuchsin sulfite S e (e 0S5l 30l )y awalyl) -
el ol

Dl adY) U a3 ey g 4K L) ()5S Jelddl 1aa B, coli Ul -
a permanent greenish &l eaioall sda oz Lass sl 48 Hlay (S )
G g pmdall aad) Saadl o1 13 metallic sheen (fuchsin sheen)

(s

b Sl *
Peptone. ... ..o 109
Dipotassium hydrogen 2.5¢g
phosphate.....................ollL
LacCtoSe .. 10g
Sodium sulfite anhydrous 3.3 g
Parasrosanilin 03¢
(fuchsin).......coooiii .
Al 12.5g
Reagentgradewater..............c.ooiiiiii i 1L

o9 ;9','3\
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: Membrane filter Endo broth 2w <<
A yall i V) A8y Hlay olaall & () 1 g8 Ly 5iSs 2al A0l 038 a0l Cua
i) oda Jas Al ke
DSl B yedall Ly il paip ) sy rania Baaatie ilidie e Al A gini Ly -
Ol LS de sane (e 53U
Lauryl 2sa s L sai al g9 laaii ) o1 sall Ly 0S5 de ganal daaliadll Ly Sl -
. Desoxycholate <X s sulfate
gl At a1 ol el s 5 saSA HSd B padiall A Sl Ol janisdlly -
fuchsin sulfite S« = fuchsin s 2l waaly)
=M Sradl 3ol st lae 6 fuchsin IS E, coli LS Ll -
. E. coli ¢ &l _jpeainsall
= Pads i 5 3l sY Al sda paliaial g oy il aadiud sale 44l 230 -
Lede Lol a8 Al g dand pall dpde V) agle

rels Sl *
TrYPLOSE. ..o e 109
Peptone frommeat............coooii 5¢
Peptone from 5g
CASEIN. ..ot
Yeast extracCt........ccooieiiii i 1.5¢g
Dipotassium hydrogen 4.375 g
phosphate...................... L.
Sodium 5¢
chloride. ... ...
Potassium dihydrogen 1.375¢g
phosphate...................o.l
LaCtOSe. . e 12.5 ¢
Sodium 01g
desoxycholate. ..o
Sodium lauryl sulfate...............coo 0.05¢
Fuchsin 1.05¢
DASIC. ...
Sodium sulfite........ooiiii 21g
0 = | 14 g
Reagent grade 1L
Waler. ...
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Kn 5 Jauli g Ly i (sl Gl a1 e a8 (3L Y+ 5 i) o
YY Ll dunpaall
2 (Faxa B e EL coli g)sils S eal) osh o sl sall LSy Gl jeatise edaiy

:Membrane fecal coliform 4w *

B )0 LS W) Ayl Bl Al 3l ¢l 15 v g S ki

dadi yall
b Sl -

Ty P ONE. e 109
Protease 59
PEPLONE. ...
Yeastextract.........coooiiiiiii 34
Sodium chloride. ... 59
LaCtOSe. .. e 12.5 ¢
Bile salt NO. 3. ..o 1.5¢
Aniline blue....... ... 01g
Al e 14 g
Reagent grade 1L
Water. ...

Rosolic (aes Jslase (0 do ) Ll iliay 53 jdada slaa da Vo v (ol oa YUV 410 o4
o Lma iy Gl Ais 5 s Ay (s sall 20aS5 50 N+ Y 5 %)) acid
RYEIR N PO AN

e Alal 226 €0 2 anill 5l pa da g aladi ) e LAY 1ha g
Agnball ¢ 51 8l L Sl 4 0l ) lall ady 5 a8 gy SV M-FC broth 4 ¢l s 5550
LGB0V sl 4l (sl ) S Ol pentinns jedai

:Fecal streptococci 4asll b i<l de gana
Streptococcus faecalis, S. bovis, S. equines ¢ <l e gaaall s2a
ol aadl Gl AU gl 5 LB draagd) 3L 5o Leida se sale 3 S, avium <X
e Enterococci 4e seaa s s 3 -l SoBl Vs aal (pe de ganall sda et

Enterococcus facium and E. faecalis e Jaidisic saaall ol (0 ¢ 3

W assail)
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g Jlaial e daledh AoV e it L WS (g ) nll &gl Aalel) Aoy (e et
Ao sane dald s 4 )l Al Lo Sl Ao ey il gyl e
MPN Jaia¥) aall 43y jlay 4 jlaal il aladiuly ie i)l (S enterococci
2 A S Al e s aljall doa g LSl s2a 5 MF dacd jall 202 Y1 44, )k
258 e ale Jslae %710 Jaadip dda Ve 324l 2%T0 5l ja A 50 Jeati Judls
S S o iy el jiall 23 e Yo+ Jslae 8 salll palaiodi s o 3 guall

sl (36855 Jsin ) sl 5 Jsilall 5 5 5SUI

Streptococci
Enterococcus group Non human source Non fecal
source
S. faecalis S. bovis S. mitis
S. faecium S. equines S.
salivarius
S. gallinarum
S. avium

S. bovis, S. avium , S. faecium, S. faecalis, S. Asrudl LS Ao gana g
Lancified's group antisera g« a5« a3 =i equines , S. gallinarum
Al dam 1t S, gvium Bles) 431 LS lall andl cld bl s 3 (e Ll e a5
S. faecalis subsp. (=3= S Lancified's group antisera g
(= Lele oyl Sae S, faecalis subsp. Zymogenes << Liquefaciens
SLIEIL | olal) 3581 e Ao genall oda g 4fllud 5 cpidlal) Jalas e Lg3,08 jlasl JDa
d4in 83 92 50 @NEEIOCOCCUS e sana () fay s sladl andl ld il pall daeiag)
Al Cag,lall Jaai ) g 5V (e 5 A £ 1Y) (e SES) Gl 1 o Al
S S Alle L aa 55 S, bovis, S. equines, S. avium <UiS s sl

sl aall il il gl

1y assail)
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Fecal streptococci o= ¢ gl sV e Enterococci 4e saxe Jusd (Sa g
Aa ) o sl o L pads o suall 0y 5K %710 Jolae (8 saill o g3 )08 @l
2780 5%V v Bl ada ) o saill plaiud g 4.7 diases
Londa ) olaall 8 o) s (531l & Bl Aalgd) VANl (e i3 @NtErOCOCCH 4 sana s
Aalld) sl
Oy sl padied de ganall s2a 2l

MPN Jia¥) aall 45y yla -

MF dai yall dpie V) dgy yha Y

AlaiaY) aal) 48y 1Y )

sl ayls Maiay) sy L g Ll o) el &

Presumptive test Jia¥l jLaay) -y

oLaall (ja (e ana Aol o ) (s S5 AZide dextrose broth ddw aaai
)l da o (o Lgiaat 2l 5 Lead 45 )l dmaaal) L )5S de gane 2o 5 S 0l
Apla) Al L el 028 a gy e Jay daullis JlSe agagsdelun €A 50l 20FY

Adlaial
sl g<al) *
Beef 459
extract. ...
TrYPIONE. 15 ¢
GIUCOSE. ... 759
Sodium 759
chloride. ... ..o
Sodium azide........cooiiiii 0.2g
Reagentgradewater..............cooooiiiiiiiiiiii 1L
s ) 48y o *
Al Ao g jSaall 1) sdal) g Jadii g a8 g3 ) 028 8 3 9 5all SODiUM azide S 5 -
ol sl

(ool &l e JAaS andiiy enterococci e saas 3ga g -
e Alaial Al das o 4 giaall 4 W) (e v ) 380 Gz easlll LEAY) o) eV
Pfizer 4an e d,siaa @bl e Lghhiiaiyg; Azide dextrose broth

1y assail)
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8l da s e 4 dlae 3LLY) (st g selective enterococcus agar (PSE)
= la xe brownish-black 2 sue i sl O jariniall jedaig el Y sad 2°F0
i G janianal) J85 GSaall Grag A 31l Apmaadl Ly S 2 5a g 2SUL (2B laial 1aa
Aa 0 e Lagaigamrguall 0y, 5K %1 0 e 4, 5iadll s Brain Heart Infusion

_eoioﬁj\‘);

:Pfizer selective enterococcus agar 4w ciligsa *

Peptone C......ooniii 17 g
Peptone B.......cooii 39
Yeastextract.........coooiiiiiii 59
Bacteriological 109
DIl e

Sodium chloride. ... 59
Sodium citrate..........oooii 19
EsSCUlin. ... 19
Ferric ammonium citrate................coooii, 05¢g
Sodium 0.25¢
AZIAB. .

- | 15 ¢
Reagentgradewater................coooiiiiiii 1L

addal) g VY A gaad) Ay

Jﬁjﬁd}e°°~-i° EJ\)A&;JJ&L@.LQ;;‘J&;M\a& d\.uﬁw\ oda e\.lilm\ Qe
Lealadin) J8 cilelu € e Jadall 3 yid

el Ay yla *

sdgd Laliaall (5 )AY) LSl Javly g ol gy A0l 8 2 9a g4l sOdium azide <5 -
Ae senadll

) Sl oyt g (ol 3 enterococei e saas Lelaati il g ¢l jtuall #Oal 3 ga g IS -
Led aliadll

.esculin 5 )sS sl =i 5 glucoside esculin Ja3 enterococci 4e sexs -
(6-B-glucoside  7-hydroxy coumarin) ¢—= 3w oS3 Esculin -
ol 2y (A sl e 3,08 <5 Al glucosidic coumarin derivatives
o2 Ml esculin J Sl Jalsill e 3,008 5 sodium azide 25> ¢ sl

¢ assail)
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diffusible ¢S ferric ammonium citrate 8 3252 5!l Ferric ions g Jelét

.black complex

MF: 42ésy) 4dy jha 2Ll

34 Ll a5 0.45um 4 ) s Sl il jall o obiall A (0 (e paa i i Gy
.BLkY) 8 4e )5l m-enterococcus agar & g e

:m-enterococcus agar 4w *

A5 Rl e sand) (e RIS 5 e ardius

b Sl -
TrYPtONe. ..o 2%
Yeast 0.5 %
extract. ...
GIUCOSE. ...t 0.2%
Dipotassium hydrogen phosphate........................... 0.4 %
Sodium azide........cooeiiii i 0.04 %
2,3,5-triphenyl tetrazolium chloride (TTC).................. 0.01 %
A QAN 1%
Reagentgrade water.............cccooiiiiiiiii i, 100 ml

o bl Ao Leay )6 oty o5 oIS 53 Y1 Aol g el Y g Lo A 20l 238 (A
donaudl ) S ae g e CalST ARSI dallia 20l 238 5 aadiud o Calia®l s &y
Aallall g 45321l sbaall 8 45 5) )

:delal) 48y Hh *

L dnliadl cile sanall 50 (@l o sOdium azide 25> -

red k=31 (TTC) J Ja3 enterococci 4=ls 5 fecal streptococci 4 sexs -
oY) sl Gl jeatiiadl el formazan

:m-E agar for enterococci 4w *
Aol Aa il LSy ae 5 e oSl aadig

b <l -
Peptone. ... .o 1%
Sodiumchloride. ... 1.5 %
Yeast 3 %
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eXtract. ...

EsCUlin ..o, 0.1 %
ACHAIONE ..o e 0.005 %
Sodium 0.015 %
= V4 0 [ T

A QAN e 1.5 %
Reagentgradewater...............cooooiiiiiiiiins 100 ml

cacal g reagent grade water J» © 4 nalidixic acid ¢ a> +.Y0 Lls) |
ALl 25y o5 (5 saal) dliaall Ll 25y s 2 g0 seall 2aS g 528 N LY (e il
ALl Al T glaall 13
Okl s s 4kl s TTC (g paa 0,10 Caal @
latil &y gy Gl A Gl aey D) a2
N e e J8 Al pH J) basis iy 13 sala
BB 3adl g ¢ sumall (pe Baamy 2®Y 0 VY B ) a A 0 A& puadl GLkY) dadas il sl
bl &3 g
Aalldl 5 3+l Ll (e enterococci LS e adSldalla Al 20 -
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Heterotrophic bacteria

Halophytic mode of nutrition

Autotrophic
Heterotrophic

Heterotrophic plate count

Standard plate count

Total viable count

Total count

Total viable bacterial count
Water plate count
Heterotrophic plate count.

Pour plate method -
Standard plate count agar

Pseudomonas, Aeromonas, Klebsiella, Flavobacterium, Enterobacter,
Acintobacter, Citrobacter, Proteus and Serratia.

Standard Plate count

Tryptone 5.0 g/L
Yeast extract 2.5¢g/L
Glucose 1.0 g/L
Agar 15 g/L

.1 liter of laboratory pure water
pH should be 7.0 £ 0.2 after autoclaving at 121C for 15 minutes.
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R2A agar:
e Low nutrient.
e Use for pour, spread plate and membrane filtration methods.

Composition:

Yeast extract 0.59g/L
Proteose peptone No.3 0.5g/L
Casamino acid 0.5g/L
Glucose 0.5g/L
Soluble starch 0.59g/L
K2HPO4 0.3g/L
Sodium pyruvate 0.3 g/L
Magnesium sulfate heptahydrate 0.05
g/L
Agar 15 g/L

In 1 liter laboratory pure water. adjust pH at 7.3 and autoclave at
121C for 15 minutes.

NWRI agar (HPCA):

MF
Composition:

Peptone 3.0g/L

Soluble casein 0.5g/L

K2HPO4 0.2 g/L

Mg SO4 0.05
g/L

Fe CI3 0.001
g/L

Agar 15 g/L

In 1 liter laboratory pure water. adjust pH at 7.2 before autoclaving at
121C for 15 minutes. Incubation at 35C for 48 hrs, and at 20 — 28C for
5-7 days.
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RAPID MEDIA for detection of coliforms

1- Hicrome coliform agar:

Hicrome coliform agar with lauryl sulfate is recommended for
simultaneous detection of E. coli and total coliforms in water.
Composition:

Peptone special 3.0g/L
Sodium pyruvate 1.0 g/L
K2HPO4 3.0g/L
KH2PO4 1.7 g/L
Na ClI 5.0 g/L
Tryptophane 1.0 g/L
Sodium lauryl sulfate 0.1 g/L
Chromogenic mixture 0.2 g/L
Agar 12 g/L

In 1 liter laboratory pure water. adjust pH at 7.2 before autoclaving at
121C for 15 minutes.

. Novobiocin (5 mg/l)
Mode of action:
Sodium pyruvate + peptone + tryptophane

Potassium phosphate

Chromogenic mixture :
Salmon-Gal and X-glucuronide.
. injured bacteria

R-D- galactosidase
4_

GAL + Salmon <«—— Salmon-GAL (colorless)
R-D-glucuronidase E. coli
X + glucuronidase (dark blue violet red) = <«——X-glucuronidase

vy ted) obuall L sl s 5 S



U 5230 53l S 5aS el Gl 5l sl gl aca g 5 i

Rapid Hicoliform agar /broth:
Composition:

Peptone special 5.0 g/L
Sorbitol 1.0 g/L
K2HPO4 2.7g/lL
KH2PO4 2.0g/L
Na CI 5.0 g/L
Sodium lauryl sulfate 0.1 g/L
Iso propyl-B-D-thiogalactopyranoside (IPTG) 0.1g/L
Chromogenic substrate 0.08
g/L
Flurogenic substrate 0.05
g/L
Agar 15 g/L

In 1 liter laboratory pure water. adjust pH at 7.2 before autoclaving at
121C for 15 minutes.

. E.coli coliforms

Mode of action:

Yy

Special peptone 4 nall 4aall ol sally LSl i Gl g il e
Sorbitol ¢ SU Hras
Buffer phosphate 4xkhic dillass
IPTG ey 53¥1 Xy o sV o 330 Jaliis oy g Ol 531 BlS & g 55 andy
gAY
Sodium lauryl sulfate Sl sl sl L )5S de senad Labiaall @il Sl el lady
oyl A sl Aals
Flurogenic substrate LS o 88 (2 Hlai g ) oS slall ay 33l Aol g3 3alall 028 S
35 AV Al Jleatins) ie i i) o8 (55l ) seday (Alan¥I delill jeday g (5 S Ll )Y
Chromogenic substrate law gSY g 35 Aol g 0 s e jheal o6l dle iy
AN & ) 8l L Sy Aassd g1 5 ydall

laboratory pure water sV & <I% e
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Hicrome Enterococci broth

Enterococci Sodium azide

. chromogenic B-glucosidase
m-Enterococcus agar:
Tryptone. .. .o 2%
Yeast extract........ccccviiiiiiiiiiiiiii 0.5%
[ [0 Lo o L= R 0.2 %
Dipotassium hydrogen phosphate...............c.ceuenene. 0.4 %
Sodium azide.........ccoeiiiiiii 0.04 %
2,3,5-triphenyl tetrazolium chloride (TTC).................. 0.01 %
AQar.... .o 1%
Reagent grade water............ccocviiiiiiiiiiniiincnens 100 ml
Don't autoclave
Esculin H.O Gulgose + Esculin Ee™__,  black complex

(Bile esculin test)
Detection and determination of total coliform

1. Presence /Absence
2. Most probable number (MPN)
3. Membrane filtration (MF)

coliform

Glucose-O-galactose

(Lactose)
e permease
Glucose-O-galactose — glucose +
galactose
G (glucose)

G¥-P
F-f—P —» | Formic acid —H, +CO,
F4.6P .
Glceraldhyde 3P — > | Acetyl CoA —>Acetic
Pyyuvic acid > | Aceton —>Butandiol
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Standard total coliform multiple tube fermentation technique or (MPN)
Presumptive test:

Lauryl Tryptose broth:

TryptoSe. ... 200g
Lactose.. ..o 50 ¢
Dipotassium hydrogen phosphate, 2.75¢g
(KoHPO,).................

Potassium dihydrogen phosphate, 2.75¢g
(KH2POy).................

Sodium chloride, 5.0 g
) = 103 |

Sodium lauryl 0.1 g
sulfate........ccoocviiiiiiiiii

Distilled 1 L
Water. ..o

Note: you can add 0.01 g / L bromocresol purple as an
indicator for acid production.
The pH was adjusted to 6.8 * 0.2 before autoclaving at 121°C

for 15 minutes.
Confirmed test:
Brilliant green bile broth:

Peptone......ccoooiiiiiiiiiiicccier e 10.0
g
P o o 1= - 7 10.0
J
OXgall...coeeiiei e 20.0
Jd
Brilliant 0.0133
(o | (=1=] o P g
Distilled 1L
11 = L=

The pH was adjusted to 7.2 * 0.2 before autoclaving at 121°C
for 15 minutes.
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Brilliant green Bile (Oxgall)

oxible clostridia

EC broth for fecal coliform:

Tryptose or 200g

trypticase.......ccoooviiiiiiii

Lactose....covioiiiiiiiicr e 509

Bile salt mixture or Dbile salts 15¢g

NO.3 e

Dipotassium hydrogen phosphate, 4.0g

(K2HPOy)............

Potassium dihydrogen phosphate, 1.5g

(KH2PO,).............

Sodium chloride, 5.0g

1= 105 ) TR

Distilled 1L

Water.. ..o

The pH was adjusted to 6.9 * 0.1 before autoclaving at 121°C

for 15 minutes.

EC- MUG for fecal coliform + (E.coli)

¢ EC medium component

¢ 4-methyl ambellifryl B-Dglucuronide (MUG) 0.05 mg/liter

A
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Water sample for drinking water
10 ml tojeach tube

w L4 v L w v v v L L
Croutbe- stromgth broth Droute- stromgth broth

l K | L ) |

VA UY YUV

o o 0 10 10 %0 "% 10 10 10

H
i

um-wl-.-;lww-m
Hegatve presumphve. -— 2t2houn —a Aftor 24 hours of
The absénce of gas in Wwe incubation, the tubes ol
brodh tubss indcales lactose broth are examined
coliomms are absoent. for gas production.
Incubate an additional
24 hours 1o be sure,
¥ Hegative Positive
No gas produced, 1
colfarm group absent.
- Al poritive prosumplive
cullures used 10 noculate
Pesitve production — tubes of brifiant green a<tose
mmh«f&m bids broth, Incubation for 48 1 3
s 10 Geterine MPN hours t 35°C.
== Hegatve | Posiins
Plates of Levies's EMB or LES Endo
8gar are streaked from positive
tubes and incubated at 35°C for
24 + 2 hours.
After 24 hours of incubstion make a
Gram-ataingd shida from ha alant.
H the Bisctena 0 GFam-fegatng,
ROMPONnG fods and produce gas from
laciose, the compisted test is positive.
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Water samplg for drinking water

Presenc¢e /Absence
For total coliform

) &

100 ml Lauryl tryptose broth Il water sample

Incubation at{37°C for 48hrs

0.1 mlon EC 0.1 ml on BGB
Incubation at 44.59C for 24 hrs Incubation @t 37°C for 48
hrs
Gas Hfor FC cid + gas
+ for TC
2-3 drop Kovac reagent
+ E.coli ring{red
MPN-method for detection of coliform
from drinking water
!
Lauryl tryptose broth Il
10 tubes
Incubation at 37°C
For 48 hrs
Gas (+)
Brilliant green bile lactose ~ EC broth
broth Incubation at 44.5°C for 24
Incubation at 37°C for 48 hrs
hrs Gas (+)

VA olenll olaall Ll 5 s
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MF -method for detection of coliform
from drinking water

Filter 100 ml from water sample
Take memembrane 0.45 and put it
on

/\.

Total coliform on LES Endo Fecal
agar

Incubation at 37°C for 24 hrs

Dark red with metallic sheen

v

/\

On m-FC agar on 7h FC agar
Incubation at 44.5°C for 24 Incubation at 41°C for 7 hrs
hrs Yellow colonies

Blue colonies

MPN-method for detection of fecal streptococci
from drinking water

Azide dextrose broth Il
10 tubes

Incubation at 37°C
For 48 hrs

l
Turbidity (+)
!

Confirmation by streaking on
m-Enterococcus agar
Incubation at 37°C
For 48 hrs

Red ¢olonies

MF -method for detection of fecal sterprococci
from drinking water

va ted) obuall L sl s 5 S
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Filter 100 ml from water sample
Take memembrane 0.45 and put it
on
m-Enterococcus agar

Red colonies

Raw water
ﬂlﬂ
' Aol IS oY) Al (e Ja )
' {1 N Cial) ¢
IRIR Sl VPN
- Ringer
=
[ w1 ml /" 1 ml / Qml
[Fa0]
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Lauryl Tryptose broth

At 37°C far 48 h

Incubation at 37 48h ( 5 3 1)

*  44.5°C for 24h EC media

Acid and gas is positive tube
Gas is Positive for Fecal coliform group

TC 430

A olenll olaall Ll 5 s
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Membrane filter

M-Endo Agar
Tryptose or polypeptone 10.0 ¢
Thiopeptone or thiotone 50¢g
Casitone or trypticase 50¢g
Yeast extract 15¢g
Lactose 125¢g
Sodium chloride, NaCl 50¢g

Dipotassium hydrogen phosphate, K2HPO4 4.375¢g

Potassium dihydrogen phosphate, KH2PO4 1.375¢g

Sodium lauryl sulfate 0.05¢
Sodium desoxycholate 0.10 g
Sodium sulfite, Na2SO3 210¢g
Basic fuchsin 1.05¢g
Agar (optional) 15.0¢g
Pure water 1L

Heat to dissolve and not autoclaved

LES Endo agar

Yeast extract 1.2¢g
Casitone or trypticase 37¢g
Thiopeptone or thiotone 37¢g
Tryptose 75¢g
Lactose 94 ¢
Dipotassium hydrogen phosphate, K2HPO4 33¢g
Potassium dihydrogen phosphate, KH2P(O4 10g
Sodium chloride, NaCl 37¢
Sodium desoxycholate 0.1g
Sodium lauryl sulfate 0.05¢g

AY shenl) obiall Lin sl g5 Sae
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Sodium sulfite, Na2SO3 1.6¢g
Basic fuchsin 08¢
Agar 15.0¢g
Pure water 1L
pH 7.2

50x9 mm 60x15 mm
. hm

M-Endo

. LES- Endo agar- Agar

0

Red colonies withmetallic (golden) sheen

metallic

Mode of Action

sodium deoxycholate and sodium lauryl sulphate

AY olenll olaall Ll 5 s
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Sodium sulfite + Basic Fuchsin ———p Fuchsin- sulfite

Fuchsin

(Fuchsin- sulfate)

E.coli

M-FC medium

Tryptose or biosate
Proteose peptone No. 3 or polypeptone
Yeast extract
Sodium chloride, NaCl
Lactose
Bile salts No. 3 or bile salts mixture
Aniline blue
Agar (optional)
Pure water

10.0 g
50g
30g
509

12.5¢g
15¢9
019

15.0 g

1L

. NaOH 0.2N Rosolic

50 mg of carbenicillin

M-7h FC agar

Proteose peptone No. 3 or polypeptone
Yeast extract
Lactose
d-Mannitol
Sodium chloride, NaCl
Sodium lauryl sulfate
Sodium desoxycholate

A¢

509
30g
10.0 g
50g
759
02g
0149
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Bromcresol purple
Phenol red

Agar

Pure water

Heat to boiling (to dissolve)
pH 7.3 cool 55 t0 60°C

M-FC

Mode of Action

M\uﬁ\)uﬂ\a@tuﬁcd&jﬂ

0.35¢g
03g
15.09g
1L

. aniline blue

Bile Salt (3)

M-7h FC
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Detection and Determination of Enterococci (FC)

1- Presence/ Absence (Drinking water Only)
2- MPN

3- MF

FS

Streptococcus

S. faecalis
S. faecuim
S. avium
S. bovis

S. equnus

S. gallinarum
Lancefield Group D antisera
S. FS

faecalis- S. faecuim

FS Enterococcus

S. faecalis- S. faecuim- S. gallinarum- S. avium

pH 9.6 % .

. marine water
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Presence/Absence
el LgiaSa 48 yra 2 gl oyl olsal B i 4y all oa
e 0 aaan L g iy Azide dextrose brotheaiy) JLEAY) iy juiaad Ay
Al liig Ja Yoo oo JiY dala)

Azide dextrose broth (APHA, 2005)
This medium was used as a presumptive test for the detection of
enterococci in water samples using multiple tube fermentation

technique.

Typical composition (g/liter)

Beef extract.....ccccevviiiiniiiiiiinniiiiiinnniiennnns 45¢

Tryptone or polypeptone.........ccceveevinnennnn. 150 ¢
Glucose.....cvveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnen. 75¢

Sodium chloride, NaCl.........cccccceviiiinnnennnn. 75¢

Sodium azide, 0.2 g
NaN3...oirrrirnrennnecsneesneecsnseenans

Distilled water........ccceviviiiiiiiiiiiniinnniiannns 1L

The pH was adjusted to 7.2 = 0.2 at 25°C before sterilization.
< Azide dextrose broth 4awadiall 4l (e Ja 0+ o 4y giaall dala ) (s 2ey
430 o delu £A oaal umat s il LghaSlon 48 jae 31 jall slaall e e Ja Vo o
A da N TY V0 Gao ) pa
DL anla 138 iy s lSe spas Alla iy
Pfizer selective 4 e 43 giaall LY e abadig Jo v ) 25 4
enterococcus (PSE) agar

Pfizer selective enterococcus (PSE) agar (APHA, 2005)

This medium was used as a confirmed test for the detection and
enumeration of enterococci.
Typical composition (g/liter)
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Peptone C.....ccovviiiniiiiiiiiiiiiiiiiniiininnn 17.0 g
Pent B 30¢g
(3 0111) 1 S 5 T 5.0¢
Yeast eXtract...oeeeeneneeeeneneeeeneeenceeenencnnnns 10.0 g
50¢g
Bacteriological bile...........cccoeevviiinnnene. 1.0g
Sodium chloride, NaCL.......c..cccccvenaeen... 1.0g
05¢g
Sodium 0.25¢
(018 ;1 AP PP I 150 g
| DRI 11 1) | DO 1L
Ferric ammonium citrate...........ccceee......
Sodium azide,
NaN3..... ....................................
Y . 1
Distilled water.....cccceveeeeeeenenennnnnennccnnnns

The pH was adjusted to 7.1+ 0.2 before autoclaving at 121°C for
15Sminutes.

Streak and incubate at 37°C for 48h Brownish colonies (salt tolerance

l test)

Brain Heart Infusion broth 25¢g
Sodium chloride 60g
Bromocresol purple 1.5g
(in 100 ml of Ethanol 95%)

Glucose 1.0g
In pure water 1L

AA
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Autoclaved

|

(Growth with acid yellow)+ S. faecalis

wate Fe
Black somplex Glucose + Esculin Esculin
MPN

(FS)

Drinking water ten tubes azide dextrose broth II

Raw water Serial dilution

azide dextrose broth I

Turbidity is positive results

Streaking oyl ml on PSE

Brownish-black colonies is Jositive for fecal streptococci

0.1 in salt tolerance m€dium with 6.5% NaCl

v

Growth (yellow) Enterococci

0.1 ml on brain heart iqusion at 45°C for 24h

!

Growth positive results
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M\uﬁ\)uﬂ\a@tuﬁcd&jﬂ

(MF)
m-
Enterococcus_agar
TTC
m-Enterococcus agar:
Tryptone. .. ..o 2%
Yeast extract.........cocooviiiiiiiiii 0.5%
GlUCOSE....uiiiiiiiiir it raens 0.5%
Dipotassium hydrogen phosphate.................coeenenee. 0.4 %
Sodium azide.........ccoeiiiiiiii 0.04 %
2,3,5-triphenyl tetrazolium chloride (TTC).................. 0.01 %
AQar.. ... o 1%
Reagent grade water............ccocviiiiiiiiiiiiiiiinen, 100 ml

Don't autoclave

MPN-index/100ml = No. of positive tubex100

vV No.of ml in negative tubes
x No. of ml in all tubes
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Using MPN method:

M\uﬁ\}uﬂ\n@&uﬁcdzj)h

Samples Total viable bacterial
count /ml

MPN-index/100ml

At 37°C At 22°C

Total Fecal Fecal
coliform coliform | streptococci

Egyptian <50 <50 Free Free Free
standard
2007
Using MF method:
Samples Total viable bacterial CFU/100ml
count /ml
At 37°C At 22°C Total Fecal Fecal

coliform coliform | streptococci

Egyptian <50 <50
standard
2007

Free Free Free

1)
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