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 حــــيمذو
 

 

إ اُوذسح ػ٠ِ اُؾقٍٞ ػ٠ِ ًٞة ٓبء ٗو٢ ٝ ٗظ٤ق ٛٞ اؽذ اْٛ الاؽذاس اُز٢ رٞاعخ  اُجؾش٣خ 

. ا٤ُّٞ

 ٙٝ ٣زضا٣ذ ٛزا الاؽز٤بط ثطش٣وخ ؽشعخ ك٢ أُغزوجَ ٝ ًزُي ثؼذ الاعزخذاّ أُزضا٣ذ ُٔقبدس ا٤ُٔب

. ٙ الاثبس ٝص٣بدح أُِٞصبد ٤ُٔبح الاٜٗبس ٝ اُجؾ٤شاد ٝ ا٤ُ٘بث٤غ ٝ ًزُي ٤ٓب

هِخ ا٤ُٔبٙ أُ٘زغخ ربصش ػ٠ِ اُقؾخ ٝ اُؾشة ٝ الآٖ اُـزائ٢ ٝ ربصش ػ٠ِ ٓلا٤٣ٖ اُلشاد ٖٓ 

. اُؼبئلاد

أُبء ع٤قجؼ ٓقذس  اُزٞرش ٝ اُؾشٝة "ًٔب رًش اُغ٤ذ ًٞك٢ ػ٘بٕ ا٤ُٖٔ اُؼبّ ُلآْ أُزؾذح 

". ح اُزؼبٕٝ ث٤ٖ اُذٍٝاُوبدٓخ ث٤ٖ اُذٍٝ ُٞ اعزٔشد الارغبٛبد اُؾب٤ُخ ٝ ًزُي هذ رقجؼ ٗٞا
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 انعامة نهخلايا انبكتيرية انصفات
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انفصم الأٔل 

 انؼبيخ نهخلاٚب انجكزٛزٚخ انصفبد

 (انًزفٕنٛدٛخ ) انًظٓزٚخ نهخهٛخ انجكزٛزٚخ 

 

شكم ٔردًغ انخلاٚب انجكزٛزٚخ 

 

 Spheresانجكزٛزٚب انًظزذٚزح  .1

Cocci  ٝٓلشدٛبCoccus    ًٝض٤ش ٖٓ اُجٌز٤ش٣ب ُٜب ٗظْ رغٔغ ُٜب أ٤ٔٛزٜب ك٢ أؿشاك اُزؼشف

ا ػ٤ِٚ

 أصٝاط  Diplococcus 

   ( عجؾ٤خ)عِغخStreptococcus 

   ٓغب٤ٓغTetrads 

  أٝ ػ٘به٤ذ ؿ٤ش ٓ٘زظٔخ رؾجخ ػ٘وٞد اُؼ٘تStaphylococcus 

  ( خلا٣ب اٝ اًضش 8ٌٓؼجبد ٌٓٞٗخ ٖٓ )أٝ ك٢ رش٤ًت رٝ صلاصخ أثؼبدSarcina 

 

  rod likeانجكزٛزٚب انؼصٕٚخ   .2

   Bacillus  ٓلشدٛب ٝ Bacilli ا ٣طِن ػ٤ِٜب  رؾجخ اُؼـ

ػبدح لا ر٘زظْ اُخلا٣ب اُؼق٣ٞخ ك٢ رغٔؼبد ٤ٔٓضح لأع٘بعٜب ًٔب ٣ؾذس ك٢ اُجٌز٤ش٣ب أُغزذ٣شح 

ٜٓ٘ب  Streptobacilliأٝ ك٢ علاعَ Diplobacilli ٝلاًٖ أؽ٤بٗب رؾبٛذ ك٢ أصٝاط ٣ٝطِن ػ٤ِٜب

 ٜٝٓ٘ب ٓب هُٜٞب أهٍٞ ه٤ِلا ٖٓ ػشمٜب ؽذ٣ذ اُطٍٞ

 اُذاخ٤ِخ هذ رزؾٍٞ إ٠ُ أهٞاس ٓوبٝٓخ ُِؾشاسح رؼشف ثبُغشاص٤ْ ثؼل اُجٌز٤ش٣ب اُؼق٣ٞخ ***

Endospores  ًٔب ك٢ اُغ٘ظBacillus or Colstridium   

 

    Spiral انجكزٛزٚب انسهشَٔٛخ .3

ػبدرب لا رزغٔغ خلا٣ب اُجٌز٤ش٣ب اُؾِض٤ٗٝخ ثجؼنٜب ثَ رٞعذ ٓلشدح دائٔب ٝلاًٖ ُٜب أؽٌبٍ ٓخزِلخ 

. ٖٓ ؽ٤ش اُطٍٞ 
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 أشكبل أخزٖ .4

  

  اثِغج٤ش٤ًٝزبدSpirochaetes   د ٓظٜش ؽِض٢ٗٝ ٓزؾشًخ ثذٕٝ خلا٣ب ٓشٗخ ه٣ِٞخ را

. اعٞاه

  الاًز٤ٓٞ٘٤غ٤زبدActinomycetes   رز٤ٔض ثز٣ٌٖٞ خ٤و أٝ ٤ٛلبد. ؽجخ اُلطش٣بد .

  اٌُٞس٢٘٣ ثٌز٤شادCoryne bacteria   مٔذ إ٠ُ الاًز٤ٓٞ٘٤غ٤زبد ٢ٛٝ ػق٣ٞبد ٓغزو٤ٔخ

  .أٝ ٓ٘ؾ٤٘خ ه٤ِلا

 ًٞثٌز٤شاد  ا٢ُٔMyco bacteria    

 اُجٌز٤شاد اُٜلا٤ٓخ 
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  انززكٛت انذاخهٙ نهخهٛخ

 

 

 

 ؽٌَ ٣ٞمؼ رش٤ًت اُخلا٣ب اُجٌز٤لا٣خ

 

 (.ٗٞاح ثذائ٤خ)لا ٣ٞعذ ُٜب ؿؾبء ١ٝٞٗ ٤ٔٓضثَ ٓبدح ٝساص٤خ ٓٞعٞدح ك٢ اُغ٤زٞثلاصّ :انُٕاح •

. ادح اُج٤جز٤ذٝع٤ٌِبٕرؾز١ٞ اُجٌز٤ش٣ب ػ٠ِ عذاس خ١ِٞ ٣زٌٕٞ ّ :اندذار انخهٕ٘ •

. ٝ أُبدح اُٞساص٤خ ٣خٝاُش٣جٞصٝٓبد اُغشاص٤ْ اُذاخ٤ِخ اُغ٤زٞثِضّ اُ٘ٞ :انززاكٛت انذاخهٛخ •

  ززكخ انجكزٛزٚب

 flexionًٔب ك٢ اُجٌز٤ش٣ب اُٜلا٤ٓخ أٝ ؽشًخ دٝد٣خ   gliding movementالاٗضلام 

movement   .

ٝ ٓلشدٛب   ٣Flagellaطِن ػ٤ِٜب الاعٞاه  ٓؼظْ اُجٌز٤ش٣ب أُزؾشًخ رِٔي أػنبء ده٤وخ ه٣ِٞخ

Flagellum  ٖ٢ٛٝ خطٞه ده٤وخ عذا ٖٓ اُجشٝر٤.  

:- ٕٚخذ رٕسػٍٛ أطبطٍٛٛ نلاطٕاط ٔٚصُف ػهٗ أطبطًٓب انجكزٛزٚب  

. ػ٘ذ هشف أٝ هشك٢ اُخ٤ِخ. 1

    .رٞعذ اعٞاه ٓٞصػخ  ػ٘ذ ػذح ٗوو ػ٠ِ آزذاد عغْ اُخ٤ِخ. 2

 ًَٕ ٔركبثز انجكزٛزٚب 

ٛٞ اُض٣بدح ك٢ رؼذاد اُخلا٣ب ػٖ اُوذس اُز١ ثذأد ثٚ أُضسػخ ٝاُز١ ًبٕ  :-ك٢ اُجٌز٤ش٣ب  اُ٘ٔٞ

ٓٞعٞدا ثبُِوبػ الأف٢ِ  
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فٞسح ُخ٤ِخ ك٢ ٓشؽِخ الاٗوغبّ اُض٘بئ٢ 

 

  ٕ٘ػًهٛخ انزكبثز انخه

كٌَ خ٤ِخ عذ٣ذح رزٌٕٞ رقجؼ   cyclicalإٕ ٗٔٞ ٝاٗوغبّ اُخلا٣ب اُجٌز٤ش٣خ ٣ٔضَ ػ٤ِٔخ دٝس٣خ 

ثٔؼ٠٘ إٔ اُخلا٣ب اُغذ٣ذح اُ٘برغخ ػٖ الاٗوغبّ رٔزِي اُخقبئـ .  دٝسٛب راد هذسح ػ٠ِ اُزٌبصش ة

. اُلغ٤ُٞٞع٤خ اُز٢ ًبٗذ ر٤ٔض آثبءٛب اُوبدسح ػ٠ِ اُزٌبصش

 

 :-أطٕار انًُٕ ٔانظزٔف انزٙ ٚزبثز 

 

اُ٘ٔٞ ك٢ ( رلاًئ)ٛٞ ٓشؽِخ اٗزوب٤ُخ ُِجٌز٤ش٣ب ٣ؾذس ثٜب رجبهئ : Lag phaseطٕر انزكٕد  .1

ٝهذ ٣ؾذس كوذإ ُجؼل اُخلا٣ب اُجٌز٤ش٣خ ٝرُي ٗز٤غخ ػ٤ِٔخ اُ٘وَ ُِخلا٣ب اُجٌز٤ش٣خ ٝ كزشح اُز٤ٌق 

 (.ٝ اُؼ٘بفش أُـز٣خ الاط ا٤ُٜذسٝع٢٘٤,اُشهٞثخ,اُؾشاسح)ػ٢ِ اُظشٝف اُج٤ئ٤خ اُغذ٣ذح 

ػذلارخ ٛٞ ٓشؽِخ ٣زْ ك٤ٜب اُزٌبصش اُجٌز٤ش٣ب ثبػ٠ِ ّ:  Log phaseطٕر انًُٕ انهٕغبررًٙ  .2

خلا٣ب اُجٌز٤ش٣خ رضا٣ذا ُٞؿبسر٤ٔب ٝروَ ثخ اػذاد اُخلا٣ب اُجٌز٤ش٣خ اُلب٤ٗخ ٝرُي ؽ٤ش رزضا٣ذ اػذاد اٍ

 .ٝ ٝكشح أُٞاد أُـز٣خ ٝػذّ اُز٘بكظ ُِؾقٍٞ ػ٤ِٜبٗز٤غخ اُظشٝف اُج٤ئ٤خ اُغذ٣ذح 

ٙ ٣ؾذس صجبد ك٢ اػذاد اُخلا٣ب اُجٌز٤ش٣خ ك٢ ٛز:  Stationary phaseانطٕر انثبثذ  .3

ٗز٤غخ )ؽ٤ش ٣٘خلل الاط ا٤ُٜذسٝع٢٘٤  أُشؽِخ ٖٓ اُ٘ٔٞ ٝرُي ٗز٤غخ رـ٤ش اُظشٝف اُج٤ئ٤خ

ٝر٘خلل ٤ًٔخ ( ر٣ٌٖٞ الاؽٔبك اُؼن٣ٞخ اُ٘برغخ ػٖ اُزٔض٤َ اُـزائ٢ لاُخلا٣ب اُجٌز٤ش٣خ



 WWM-gtzثشٗبٓظ أداسٙ ا٤ُٔبٙ ٝاُقشف اُقؾ٠                                                                             ٓؼبَٓ أُؾطبد-٤ٌٓشٝث٤ُٞٞع٤ب ا٤ُٔبٙ
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ك٤ؾذس رٞاصٕ ث٤ٖ اُخلا٣ب اُجٌز٤ش٣خ  أُـز٣بد ؽ٤ش رْ اعزٜلاى ٤ًٔخ ًج٤شح ك٢ أُشؽِخ اُغبثوخ 

 .ٓزضا٣ذح ٝ اُخلا٣ب اُجٌز٤ش٣خ اُلب٤ٗخاٍ

ٗز٤غخ اعزٔشاس   The phase of decline or death:طٕر رُبلص انًُٕ أٔ طٕر انًٕد  .4

ح ر٘بكظ ث٤ٖ اُخلا٣ب اُجٌز٤ش١ ساُزـ٤ش ك٢ اُظشٝف اُج٤ئ٤خ ٝ اٗخلبك ٤ًٔخ أُٞاد أُـز٣خ ٣ؾذ

 .اد اُخلا٣ب اُجٌز٤ش٣خ أُضا٣ذحلاُجوبء كززضا٣ذ اػذاد اُخلا٣ب اُجٌز٤ش٣خ اُلب٤ٗخ ٝ روَ اػذ

 

 ؽٌَ ث٤ب٢ٗ ٣ٞمؼ اُؼلاهخ ث٤ٖ ػذد اُخلا٣ب اُجٌز٤ش٣خ ٝ اُضٖٓ ك٢ ٓشاؽَ اُ٘ٔٞ

 

    الاززٛبخبد انغذائٛخ لانجكزٛزٚب

انٓٛذرٔخٍٛ  .1

الأكظدٍٛ  .2

انكزثٌٕ  .3

انُٛززٔخٍٛ  .4

 الأيلاذ .5

 ثؼض انؼُبصز ٔانًؼبدٌ .6

 كًب ْٕ يهسك ثبندذٔل ***** 
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Table Major elements, their sources and functions in bacterial cells 

 

Element 
% of dry 

weight 
Source Function 

Carbon 50 organic compounds or CO2 Main constituent of cellular material 

Oxygen 20 

H2O, organic compounds, CO2, and O2 Constituent of cell material and cell 

water; O2 is electron acceptor in 

aerobic respiration 

 

Nitrogen 14 NH3, NO3, organic compounds, N2 
Constituent of amino acids, nucleic 

acids nucleotides, and coenzymes 

Hydrogen 8 H2O, organic compounds, H2 
Main constituent of organic 

compounds and cell water 

Phosphorus 3 inorganic phosphates (PO4) 

Constituent of nucleic acids, 

nucleotides, phospholipids, LPS, 

teichoic acids 

Sulfur 1 SO4, H2S, So, organic sulfur compounds 
Constituent of cysteine, methionine, 

glutathione, several coenzymes 

Potassium 1 Potassium salts 
Main cellular inorganic cation and 

cofactor for certain enzymes 

Magnesium 0.5 Magnesium salts 
Inorganic cellular cation, cofactor for 

certain enzymatic reactions 

Calcium 0.5 Calcium salts 

Inorganic cellular cation, cofactor for 

certain enzymes and a component of 

endospores 

Iron 0.2 Iron salts 

Component of cytochromes and 

certain nonheme iron-proteins and a 

cofactor for some enzymatic 

reactions 
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Trace Elements  

 

Table ignores the occurrence of trace elements in bacterial nutrition. Trace 

elements are metal ions required by certain cells in such small amounts that it 

is difficult to detect (measure) them, and it is not necessary to add them to 

culture media as nutrients. Trace elements are required in such small amounts 

that they are present as "contaminants" of the water or other media 

components. As metal ions, the trace elements usually act as cofactors for 

essential enzymatic reactions in the cell. One organism's trace element may be 

another's required element and vice-versa, but the usual cations that qualify as 

trace elements in bacterial nutrition are Mn, Co, Zn, Cu, and Mo.  

 Oxygen 

 Obligate aerobes 

 Facultative anaerobes 

 Obligate anaerobes 

 

 

  انظزٔف انفٛشٚبئٛخ انزٙ رؤثز ػهٗ ًَٕ انجكززٚب

صش ثبُؼٞآَ اُلض٣بئ٤خ أُؾ٤طخ ثبُخ٤ِخ ؽ٤ش إ ٓؼذٍ ٗؾبه اُجٌز٤ش١ ٖٓ ؽ٤ش اُ٘ٔٞ ٝ اُزٌب٣ٍزبصش ا

اُ٘ٔٞ لاُخلا٣ب رزبصش ثبسرلبع اٝ اٗخلبك ٛزٙ اُؼٞآَ  ُزُي ٣ٌٕٞ ٛ٘بى ٓغز٣ٞبد ُ٘ٔٞ اُخلا٣ب 

 خزِلخ اُجٌز٤ش٣خ ك٢ اُظشٝف أُؾ٤طخ اُْ

 

   Temperatureحانسزار

 إٔ اُ٘طبم اُؾشاس١ اُز١ ٣غٔؼ ُ٘ٔٞ ٓؼظْ اُجٌز٤شاد ٛٞ ٗلظ أُؼذٍ اُز١ ٣لنِخ الاٗغبٕ

      ثكززٚب يسجخ نهجزٔدحPsychrophile 

 .يُخفضخ رلنَ اُجٌز٤ش٣ب اُ٘ٔٞ ك٢ دسعبد ؽشاسح

   ثكززٚب يسجخ نهسزارِ انًزٕططخMesophiles 

 .دسعبد ؽشاسح ٓزٞعطخرلنَ اُجٌز٤ش٣ب اُ٘ٔٞ ك٢ 

   ثكززٚب يسجخ نهسزارِ انًزرفؼخThermophiles 

 .يزرفؼخ رلنَ اُجٌز٤ش٣ب اُ٘ٔٞ ك٢ دسعبد ؽشاسح
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           ًَٕ درخخ انسزارح لالمMinimum growth temperature 

. ٢ٛ اهَ دسعخ ؽشاسح ٣ٌٖٔ ؽذٝس ػ٘ذٛب ٗٔٞ

    درخخ انسزارح نهًُٕ الايثمOptimum growth temperature 

 .٢ٛ دسعخ اُؾشاسح اُز٢ ٣ؾذس ػ٘ذٛب اكنَ ٗٔٞ لاُخلا٣ب اُجٌز٤ش٣خ

  ًَٕ درخخ انسزارح لاكثز Maximum growth temperature  

 .٢ٛ اػ٠ِ دسعخ ؽشاسح ٣ٌٖٔ ؽذٝس ػ٘ذٛب ٗٔٞ

 

   ُٙٛالاص انٓٛذرٔخpH  

٣ش هش٣ت عذا ٖٓ اُزؼبدٍ ػ pHٖٓ  ك٢ ؽ٤ض م٤نرؼط٢ اكنَ ٗٔٞ ُٜب ٓؼظْ اٗٞاع اُجٌز٤ش٣ب 

 pHاُو٤َِ ٖٓ اُجٌز٤ش٣ب اُز٢ ٣ٌٖٔ ُٜب إ رؼ٤ؼ ك٢ ٝعو ؽٔن٢ ؽز٠  6.5-7.5اٜٗب رؼ٤ؼ ٓبث٤ٖ 

4.0 

 

  إَٔاع الأٔطبط انغذائٛخ

 ٣زْ رق٤٘ق الأٝعبه اُـزائ٤خ ػ٢ِ ؽغت الأؿشاك اُز٢ ٣زْ اُضسع ُٜب

 

  ( :- General Media)الأٔطبط انغذائٛخ انؼبيخ  .1

ؽ٤ش ٣زْ ػ٤ِٜب ر٤ٔ٘خ ُغ٤ٔغ (  Minimal Media)عبع٤خ ٝرغ٠ٔ أ٣نب ثبلأٝعبه اُـزائ٤خ الأ

( ٓقذس ٌُِشثٕٞ ٝاُطبهخ)أٗٞاع اُجٌز٤ش٣ب ٢ٛٝ ػجبسح ػٖ خ٤ِو ٖٓ أٗٞاع اُغٌش أُخزِق 

 Nutrient Agar   ٝالأٓلاػ ٖٝٓ أٓضبُٜب( ٓقذس ٤ُِ٘زشٝع٤ٖ)ٝاُجشٝر٤ٖ 

   

( Isolation Media)الأٔطبط انغذائٛخ انؼبسنخ  .2

٣زْ ر٤ٔ٘خ ٗٞع ٝاؽذ أٝ ٓغٔٞػخ ٝاؽذح ٖٓ اُجٌز٤ش٣ب ػ٤ِٜب دٕٝ اُغٔبػ  ٢ٛٝ أٝعبه ؿزائ٤خ

ُلأٗٞاع الأخشٟ ثبُ٘ٔٞ ٝرُي ػٖ هش٣ن اخز٤بس ٗٞع ٝاؽذ ٖٓ اُغٌش ٝ اُجشٝر٤ٖ ٝالأٓلاػ لا 

ٝ  Brilliant Greenٜٝٓ٘ب ( Fermentation) ٣غزط٤غ أ١ ٗٞع أخش ٖٓ اُجٌز٤ش١ إٔ ٣خٔشٛب 

E.C. Media   ٝLauryl Tryptose 

   

 (Selective Media)الأٔطبط انغذائٛخ الاخزٛبرٚخ  .3

٢ٛٝ أٝعبه ؿزائ٤خ ٣زْ ر٤ٔ٘خ ٗٞػبٕ أٝ اًضش ٖٓ اُجٌز٤ش٣ب لإعشاء ثؼل اُزغبسة أٝ أُوبسٗبد 

. ث٤ٜ٘ب

 هشم رؾن٤ش ٝؽلع الأٝعبه اُـزائ٤خ 
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 انطزق انؼبيخ

 

 :-رخشٍٚ الأٔطبط انغذائٛخ . أ

ك٢ اُؼجٞاد اُخبفخ ثؾ٤ش رٌٕٞ ٓـِوخ " اُجٞدسح"ُٔبء ٣غت رخض٣ٖ الأٝعبه اُـزائ٤خ اُخب٤ُخ ٖٓ ا

رـ٤ش ) ع٤ذا ُٔ٘غ رغشة اُشهٞثخ إ٤ُٜب ٓٔب ٣٘زظ ػ٘ٚ رـ٤شاد ٤ًٔبئ٤خ ٝ ك٤ض٣بئ٤خ  ؿ٤ش ٓشؿٞثخ 

(. إُِٞ ٝاُؾٌَ 

دسعخ  30ك٢ دسعخ ؽشاسح اهَ ٖٓ " اُجٞدسح"رخض٣ٖ الأٝعبه اُـزائ٤خ اُخب٤ُخ ٖٓ أُبء   - 1

 .ٓؤ٣ٝخ ٌٝٓبٕ ٓظِْ عبف

" ػ٘ذ رـ٤ش ُٜٞٗب أٝ رقجؼ ًزَ " اُجٞدسح"لا ٣ٌٖٔ اعزخذاّ الأٝعبه اُـزائ٤خ اُخب٤ُخ ٖٓ أُبء  -2

 .أٝ ػ٘ذٓب رلوذ خبف٤زٜب " رؾغش

 .اؽٜش ٖٓ ربس٣خ كزؼ اُؼجٞح ٣6غت إٔ رغزِٜي اُؼجٞح ك٢ خلاٍ  .1

 "أعجٞػ٤ب"رؾنش الأٝعبه اُـزائ٤خ اٌُبك٤خ لأعجٞع  .2

صح ك٢ صعبعبد ٓـِوخ ع٤ذا ثـطبء هلاٝٝظ ٣ٌٖٔ إٔ رقَ إرا ؽلظذ الأٝعبه أُـز٣خ أُغٚ .3

 .ؽٜٞس ٖٓ ربس٣خ اُزؾن٤ش  3فلاؽ٤خ اعزؼٔبُٜب ؽز٠ 

 .اؽلع الأٝعبه أُـز٣خ أُؾنشح ثؼ٤ذا ػٖ مٞء اُؾٔظ أُجبؽش ٝ اُزِٞس ٝ اُزجخ٤ش اُؾذ٣ذ   .4

 .ك٢ الأٝعبه اُـزائ٤خ اُغبئِخ رخضٕ ك٢ اُضلاعخ أٝ ك٢ دسعبد ؽشاسح ٓ٘خلنخ  .5

ؽلع أٗبث٤ت الأٝعبه اُـزائ٤خ ػ٠ِ الأهَ ٤ُِخ ك٢ اُضلاعخ هجَ اعزخذآٜب ُزغ٘ت ر٣ٌٖٞ ٣غت  .6

 .كوبػبد ٛٞاء داخَ الأٗبث٤ت 

 .ػ٘ذ ثذء اعزؼٔبٍ الأٗبث٤ت ٣غت اعزجؼبد الأٗبث٤ت أُٞعٞد ثذخِٜب كوبػبد ٛٞاء  .7

رجؼذ الأٗجٞثخ ػ٘ذ ؽذٝس رجخ٤ش ُِٞعو اُـزائ٢ اُغبئَ أُٞعٞد داخَ الأٗبث٤ت اًضش ٖٓ آَِ رظ .8

. 

 

:- ضجظ رفبػم انزسضٛز . ة

 .ُِٞعو اُـزائ٢   pHػٖ هش٣ن ه٤بط  .1

اُٞعو اُـزائ٢ ثؼذ اُزؼو٤ْ ؽغت ٗٞع عٜبص اُزؼو٤ْ  pHػبدرب ٓب ٣ؾذس رـ٤ش هل٤ق ك٢  .2

 .أُغزخذّ 

لا ًٖ ه٤ِلا ٓب رٌٕٞ  0.2 ±أٝ 0.1±ػبدرب  pHػ٘ذ رؾن٤ش الأٝعبه اُـزائ٤خ ٣ٌٕٞ اُزـ٤ش ك٢  .3

 .٣ؾذس ك٢ الأٝعبه ٓضدٝعخ اُوٞح ًٔب  0.3 ±

 . pHُلأٝعبه اُـزائ٤خ ثٞاعطخ عٜبص اٍ  ٣pHٌٖٔ اخزجبس  .4

ػٖ أٌُزٞة ػ٠ِ اُؼجٞح اُخبفخ ثبُٞعو اُـزائ٢ لا ٣ٌٖٔ  pHػ٘ذ خشٝط ٓؼذٍ اُزـ٤ش ك٢ اٍ  .5

 .اعزخذاّ ٛزا اُٞعو اُـزائ٢ 
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:- انزؼمٛى . ج

. اء ثذٕٝ رؼو٤ْ لا ٣زْ رخض٣ٖ الأٝعبه اُـزائ٤خ ثؼذ ؽِٜب ك٢ اُْ -1

 لا ٣زْ رؼو٤ْ الأٝعبه اُـزائ٤خ اُغبئِخ أُٞعٞد ثٜب أؽذ أٗٞاع اُغٌش ٓغ ؿ٤شٛب -2

 .ده٤وخ 15دسعخ ٓئ٣ٞخ  ُٔذح 121رؼوْ ا٤ُٔذ٣بد اُغبئِخ ك٢ الأٝرًٞلاف ػ٘ذ دسعخ ؽشاسح   -3

اُـزائ٤خ  الأٝعبه. ٣زْ اُزجش٣ذ( ػ٘ذٓب ٣قَ إ٠ُ فلش) ػ٘ذ اٗزٜبء اُزؼو٤ْ ٝ اٗخلبك اُنـو -4

ثغشػخ ؽز٠ لا ٣ؾذس رٌغ٤ش ُٔشًجبد اُغٌش أُٞعٞدح ثٚ ثزؼش٣نٜب إ٠ُ دسعخ ؽشاسح ٓشرلؼخ 

 .ُلزشح ه٣ِٞخ 

ٖٓ اعَ اُؾقٍٞ ػ٠ِ رٞص٣غ ع٤ذ ُذسعخ اُؾشاسح ك٢ ؽبُخ رؼو٤ْ ا٤ُٔذ٣بد ٝأ٣نب ُغُٜٞخ -5

ٝ أ٣نب لا ( َٓ  ٣10لنَ ) رجش٣ذٛب ثؼذ إرٔبّ ػ٤ِٔخ اُزؼو٤ْ رٞصع أُذ٣بد ك٢ صعبعبد فـ٤شح 

 . رشثو ؿطبء اُضعبعبد ثؾذح 

ٖٓ ثذا رؾـ٤َ ) ده٤وخ  45أهق٠ ٓذٙ ٌُٔٞس الأٝعبه اُـزائ٤خ اُغبئِخ ثزؼو٤ٜٔب ك٢ الأٝرًٞلاف -6

 (اُغٜبص ؽز٠ إخشاط الأٝعبه ٓ٘ٚ 

 ٣double- walled autoclave to permit preheating beforeلنَ اعزخذاّ *** 

loading to reduce total needed heating time within the 45-min limit . 

 

  يلازظبد ْبيخ

ػ٘ذ رؾن٤ش الأٝعبه اُـزائ٤خ راد اُوٞح أُضدٝعخ ٣غت إ ٣نبػق اُٞصٕ ٓغ صجبد ٤ًٔخ  .1

ا٤ُٔبٙ 

 ر٘وغ أٗبث٤ت الاخزجبس ٝ أٗبث٤ت اُذسْٛ ثبُٔبء ٝاُقبثٕٞ ُلزشح ًبك٤خ ؽز٠ اُزأًذ ٖٓ ٗظبكزٜب .2

 د ٖٓ إصاُخ اُشٝاعترـغَ ثبُٔبء اُغبخٖ ُِزأى .3

 مغ أٗجٞثخ اُذسْٛ داخَ أٗجٞثخ الاخزجبس ثؾ٤ش ٣ٌٕٞ كٞٛخ أٗجٞثخ اُذسْٛ لاعلَ .4

 ٖٓ اُٞعو اُـزائ٢ داخَ الأٗجٞثخ( َٓ 10)أمق ا٤ٌُٔخ أُؾذدح  .5

 لا روِت الأٗجٞثخ لاخشاط اُٜٞاء ٖٓ أٗجٞثخ اُذسْٛ .6

 (ؿ٤ش ٓؾٌْ اُـِن ) رًٞلاف اؿِن أٗجٞثخ الاخزجبس ثؾ٤ش ٣ٌٖٔ رؼو٤ْ اُٞعو اُـزائ٢ ك٢ الأٝ .7

. ٣غت ارجبع رؼ٤ِٔبد اُؾشًخ أُق٘ؼخ ك٢ رؾن٤ش ٝ رؼو٤ْ ا٤ُٔذ٣بد *** 
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  انًبء انًؼبيم

:- انخصبئص . أ

اُز٢  Demineralized waterُزؾن٤ش الأٝعبه اُـزائ٤خ ٝاٌُٞاؽق ٣غزخذّ ٓبء ٓوطش أٝ .1

 أُضجطخ ُِجٌز٤ش٣ب ٣زْ اخزجبسٛب ُِزأًذ ٖٓ خِٞٛب ٖٓ آصبس أُؼبدٕ ٝ أُٞاد اُوبرِخ

2. Toxicity  ك٢ أُبء أُوطش سثٔب رؾذس ٖٓ اؽزٞاء أُبء ػ٠ِ كِٞس٣ذ ٓغ ٝعٞد ٗغجخ ٓشرلؼخ

 .ٖٓ اُغ٤ِ٤ٌب

 .٢ٛ اُلنخ ٝ اُشفبؿ ٝ أُشًجبد اُؼن٣ٞخ ؿ٤ش أُؾذدح  Toxicityأُقبدس الأخشٟ َُ .3

 .اٌُِٞس اُؾش ٝاٌُِٞسا٤ٓ٘بد ٣ٌٖٔ إ رٌٕٞ ك٢ أُبء أُوطش  .4

 Sodiumٝعٞد ٓشًجبد اٌُِٞس ك٢ أُبء أُوطش ٣ٌٖٔ ٓؼبدُزٚ ثٞاعطخ  ك٢ ؽبُخ  .5

thiosulfate OR Sodium sulfate 

أُبء أُوطش ٣غت إ ٣ٌٕٞ خب٢ُ ٖٓ اُزِٞس ثبُٔٞاد أُـز٣خ ُِجٌز٤ش٣ب اُز٢ ٣ٌٖٔ إ رؾذس ٖٓ  .6

Flashover of organics  ٍكِزش أص٘بء اُزوط٤ش ٣ٌٖٝٔ اُزـِت ػ٤ِٜب ثبعزخذاّ ٝعبدح ٖٓ ا

 اٌُشث٢ٗٞ أٝ إػبدح ؽؾٖ ػٔٞد إصاُخ الأ٣ٞٗبد

٣ٌٖٔ إٔ ٣ؾذس رِٞس ػٖ هش٣ن اعزخذاّ صعبعبد أٝ ٓبهبد ؿ٤ش ٗظ٤لخ أٝ ثٞاعطخ الأثخشح  .7

 .ا٤ٔ٤ٌُبئ٤خ أٝ اُـجبس 

 .رخضٕ ا٤ُٔبٙ أُوطشح ثؼ٤ذا ػٖ مٞء اُؾٔظ أُجبؽش ٢ٌُ ٣زغ٘ت ٗٔٞ اُطؾبُت  .8

عش٣ؼب ٣غت ؿِن صعبعبد ا٤ُٔبٙ أُوطشح ع٤ذا ٝ  .9
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 .إرا ُْ رزطبثن خٞاؿ ا٤ُٔبٙ ٓغ اُؾذٝد أُزًٞسح ٣جؾش أُغجت ٣ٝقؾؼ اُٞمغ

رُي ٣ؼذ د٤َُ ػ٠ِ   ا٤ُٔبٙ أُ٘وبح ٝإػطبء هشاءاد ٓ٘ؾشكخ عذا كبٕ  pHه٤بط ػ٠ِ اُشؿْ ٖٓ رُي  كبٕ  

. اُزِٞس ا٤ٔ٤ٌُبئ٢

 

 طزق انزؼمٛى 

 

  ٍفزٌ انٕٓاء انظبخHot-air oven 

 Sporeؽٜٞس ثبعزخذاّ أُزبػ عٞاء ؽش٣و اُغشاص٤ْ أٝ ٓؼِن اُغشاص٤ْ   3اخزجش الأداء ًَ 

strips or spore suspensions (Bacillus.subtilis)  . ساهت دسعخ اُؾشاسح ثزشٓٞٓزش

Test 
Monitoring 

Frequency 
Limit 

Chemical tests: 

Conductivity 

 

Continuously 

or with each 

use 

 

> 0.5 megohms  resistance or < 2 

μmhos / cm at 

25 o C 

pH With each use 5.5-7.5 mg/l 

Total organic carbon Monthly < 1.0 mg/l 

Heavy metals, single 

(Cd, Cr, Cu, Ni, Pb, and Zn) 

 

Annually 

 

< 0.05 mg/l 

Heavy metals total 

Ammonia / organic nitrogen 
Annually 

Monthly 

≤ 0.1 mg/l 

< 0.1 mg/l 

Total chlorine residual 
Monthly or 

with each use 
< 0.01 mg/l 

Bacteriological tests: 

Heterotrophic Plate Count 

 

Monthly 

 

< 1000 cfu/mL 

Water quality test 
Annually and 

for a new source 

 

0.8 -3 ratio 

Use test 3 months Student’s t ≤ 2.78 

Or more frequently if there is a problem. 
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-Heatاعزؼَٔ أؽشهخ ث٤بٕ اُؾشاسح . ٓئ٣ٞخ ٝعغَ اُ٘زبئظ 180  –160ده٤ن ػ٘ذ ٓغبٍ 

indicating tape ْلأٟ ٓٞاد رؼشك ُؾشاسح اُزؼو٤ْ  ُج٤بٕ فؾخ ػ٤ِٔخ اُزؼو٤. 

 

  الأٔرٕكلافAutoclave 

. اعزؼَٔ رشٓٞٓزش ثغٜبص رغغ٤َ. حعغَ الأؽ٤بء أُؼؤخ, اُؾشاسح, اُنـو ٝاُضٖٓ ٌَُ دٝس

اخزجش الأداء ؽٜش٣ب ثؾش٣و أٝ ٓؼِن . ثزشٓٞٓزش( أهق٠/ أهَ)أمجو ؽشاسح اُزؾـ٤َ أعجٞػ٤ب 

ػٖ هش٣ن )اعزؼَٔ ؽش٣و ث٤بٕ اُؾشاسح ُٔؼشكخ أُٞاد اُز٠ رْ رؼو٤ٜٔب . اُغشاص٤ْ أُؾبس إ٤ُٚ عبثوب

 (.رـ٤ش ُٕٞ اُؾش٣و

 

 خٛخ نًجبد انزؼمٛى ثبلأشؼخ انفٕق ثُفضUltraviolet sterilization lamps 

رخزجش أُِجخ . رلي اُٞؽذح ؽٜش٣ب ٝر٘ظق أُِجبد ثبعزؼٔبٍ هطؼخ كٔبػ ٓجِِخ ثٌؾٍٞ الا٣ضبٍٗٞ

ٖٓ أفَ هٞرٜب % 70ؽٜش٣ب ثغٜبص ه٤بط الأؽؼخ اُلٞم  ث٘لغغ٤خ ٝرغزجذٍ إرا ًبٗذ رؾغ أهَ ٖٓ 

ٓغزؼٔشح ُْٝ  250  –٣200زشاٝػ ث٤ٖ   أٝ إرا ػشمذ ُٜب ٤ٓبٙ راد ٓؾزٟٞ ٖٓ اٌُبئ٘بد اُذه٤وخ

 .خلاٍ ده٤وز٤ٖ ٖٓ اُزؼشك ُلأؽؼخ% ٣99زْ خلنٜب ثٞاهغ 

ٓؼشٝف ( ٗبٗٞٓزش 254)ػ٠ِ اُشؿْ إٔ الأؽؼخ كٞم اُج٘لغغ٤خ راد أُٞعبد اُوق٤شح : رؾز٣ش* 

, ًلا اُ٘ٞػ٤ٖ ٣ٌٖٔ إٔ ٣نش ( ٗبٗٞٓزش 365) أٜٗب أًضش خطٞسح ٖٓ رِي راد أُٞعبد اُط٣ِٞخ 

اؽْ ػ٤٘٤ي ٝاُغِذ ٖٓ اُزؼشك (. Schmitz et al., 1994)٣ٖ ٝاُغِذ ٠ٛٝ ٓغشه٘ٚ ه٣ٞٚ اُغ

 .ُلأؽؼخ اُلٞم ث٘لغغ٤خ

 

   ٌكبثُٛخ الأيبBiohazard hood 

ػشك ؽٜش٣ب أهجبم ٖٓ . اًؾق ػ٠ِ اُللارش ؽٜش٣ب ُلاٗغذاد ٝٗظلٜب أٝ اعزجذُٜب ؽغت اُؾبعخ

 35ؽنٖ الأهجبم ػ٘ذ . ٌُبث٤٘خ ُٔذح عبػخُِٜٞاء أُ٘غبة ٖٓ ا  Plate count agarا٥عبس 

كي (. لا ٗٔٞ ػ٠ِ اُج٤ئخ إرا ًبٗذ اٌُبث٤٘خ رؼَٔ ع٤ذا) عبػخ ٝاخزجش ُِزِٞس  48دسعخ ٓئ٣ٞخ ُٔذح 

اًؾق ػٖ ًلبءح . ُٔجبد الأؽؼخ اُلٞم ث٘لغغ٤خ ٝٗظلٜب ؽٜش٣ب ثؤبػ ٓجَِ ثٌؾٍٞ الا٣ضبٍٗٞ

اخزجش اٌُبث٤٘خ ُِزغشة ٝٓؼذٍ اٗغ٤بة . عبثنأُِجبد ثو٤بط هٞح الإؽؼبع اُ٘برظ ًٔب ٛٞ ٓج٤ٖ 

اعزؼَٔ اٌُبث٤٘خ راد . اعزؼَٔ ٝع٤ِخ ٓشاهجخ اُنـو ُو٤بط ًلبءح أداء اٌُبث٤٘خ. ؽٜٞس 3اُٜٞاء ًَ 

. اُق٤بٗخ ًٔب ٣شد ك٠ ًزبُٞط أُق٘غ HEPA.اُللارش ٖٓ اُ٘ٞع 
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   انًٕاد انكًٛٛبئٛخ انًظزؼًهخ فٙ انزؼمٛى

  انكسٕنٛبد-:  

اًضش اٌُؾٞلاد اعزؼٔبلا ك٢ أؿشاك اُزط٤ٜش %  70  –50الا٣ضب٣َ ثزش٤ًض ٣ؼزجش ًؾٍٞ 

اُخبسع٢ لأٗٚ ٣وّٞ ثزٔض٣ن اُـؾبء اُخ١ِٞ ُِجٌز٤ش٣ب  إلا اٗٚ لا ٣ٌٖٔ الاػزٔبد ػ٤ِخ ك٢ ػ٤ِٔبد 

.  رؤصش ػ٠ِ اُغشاص٤ْ اُجٌز٤ش٣خ اُزؼو٤ْ ؽ٤ش إ رش٤ًضارٚ اُز٢ رؤصش ػ٠ِ اُخلا٣ب اُخنش٣خ لا
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- 18 - 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ثانى انفصم ال

 

 انكواشف و انكائنات انكاشفة
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صم انثبَٙ انف

 انكٕاشف ٔ انكبئُبد انكبشفخ

 

 

Indicator and indicator microorganisms 

 

  اُقؼت رؾذ٣ذ اُجٌزش٣ب أُغججخ ُلأٓشاك ك٢ أُبء ُقؼٞثخ اُزؾٌْ ثٜب داخَ أُؼَٔ ٝ ًزُي ٖٓ

ُزُي ٣غت إٔ ٣ٌٕٞ ؽغْ ) لإ ػذد اُجٌزش٣ب أُغججخ ُلأٓشاك ثبُ٘غجخ ٌُِبئ٘بد الأخشٟ ه٤َِ عذا  

 ( اُؼ٤٘خ ًج٤ش 

  ُّزُي ػ٘ذ اخزجبس اُجٌزش٣ب أُغججخ ُلأٓشاك ٣زْ اعزجذاُٜب ثجؼل اُجٌزش٣ب أُضب٤ُخ اُز٢ رغزخذ

( ًبؽق ) د٤َُ ػ٠ِ عٞدح ا٤ُٔبٙ ى

  اُجٌزش٣ب أُضب٤ُخ اُز٢ رغزخذّ ًٌبؽق ػ٠ِ عٞدح ا٤ُٔبٙ ٣غت إٔ رزٞاكش ثٜب ػذح فلبد- : 

 

ٝإ  (-ًذ٤َُ ػ٠ِ اُزِٞس ) –ًبئ٘بد أُغججخ ُلأٓشاك ٣غت إٔ رزٞاعذ دائٔب ك٢ ؽبُخ ٝعٞد اٍ  -1

. ٣٘ؼذّ ٝعٞدٙ ك٢ ا٤ُٔبٙ اُ٘ظ٤لخ اُـ٤ش ِٓٞصخ 

 . ( fecal materials )٣غت إٔ رزٞاعذ ث٤ٌٔبد ًج٤شح ك٢ ا٤ُٔبٙ أُِٞصخ ثبٍ   -2

. ٣غت إٔ رٌٕٞ ٓلائٔزٜب ُِظشٝف اُج٤ئ٤خ ٝ ػ٤ِٔبد أُؼبُغخ ٓٔبصِخ ُِجٌزش٣ب أُغججخ ُلأٓشاك -3

. ٝ رج٤ٖ ٗزبئظ ده٤وخ ك٢ ٝهذ هق٤ش –ؿ٤ش ٌِٓلخ  –ثغ٤طخ  –إٔ ٣زْ رؾذ٣ٜب ثطش٣وخ عِٜخ  ٣غت -4

. ٣غت إٔ رٌٕٞ ٗغجزٜب ثب٤ُٔبٙ ػب٤ُخ ثبُ٘غجخ ُِجٌزش٣ب أُٔشمخ -5

. ٣غت إٔ رٌٕٞ صبثزخ ٝ ؿ٤ش ٓغججخ ُلأٓشاك -6

. ٣غت إٔ رٌٕٞ ٓ٘بعجخ ٌَُ أٗٞاع ٤ٓبٙ اُؾشة -7

. ًٙزش٣ب أُضب٤ُخ ُلاعزخذاّ ًٌبؽق ػٖ رِٞس ا٤ُٔبٖٓ اُت  coliform groupٖٓ رُي ٝعذ إٔ 

 

 TOTAL COLIFORMثكززٚب انمٕنٌٕ       

  لا ٛٞائ٤خ اخز٤بس٣خ   –ٛٞائ٤خFacultative anaerobes 

 ُقجـخ عشاّ عبُجخ Gram negative                    

 ْلا رٌٕٞ عشاص٤ Non- spore forming                  

 اُؾٌَ ثٌزش٣ب خلا٣بٛب ػق٣ٞخ Rod – shaped            

  ٍ35ّعبػخ ػ٘ذ دسعخ ؽشاسح  48رؾَِ عٌش اُلاًزٞص ٓ٘زغخ ؿبص ٝ ؽٔل ك٢ خلا .

  رزٞاعذColiform group ك٢ أٓؼبء اُؾ٤ٞاٗبد. 
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  ٣ؼزجش رؾ٤َِ اُلاًزٞص ٖٓ اُذلائَ الأعبع٤خ ػ٠ِ ٝعٞدcoliform group  َلإ خبف٤خ رؾ٤ِ

ؽ٤ش إٔ ػذد ه٤َِ كوو ٖٓ اُجٌزش٣ب ٣وّٞ  coliformح َُ اُلاًزٞص رؼزجش ٖٓ اُقلبد الأعبع٢

  .ثزؾ٤َِ اُلاًزٞص

 Coliform group   رنْ ػذح أٗٞاع ٝ أع٘بط ٜٓ٘بE. coli  

  رزٞاعذcoliform group  ك٢ أٓؼبء اُؾ٤ٞاٗبد ٝ ٌُٖ ػذد ًج٤ش ٜٓ٘ب ٣زٞاعذ ك٢ اُج٤ئخ

اعزض٘بء أعبع٢ ؽ٤ش أٜٗب لا رغزط٤غ  E. coliٝ ٌُٖ رؼزجش , ( ٓخِلبد ا٤ُٔبٙ  –ا٤ُٔبٙ ) اُخبسع٤خ 

 اُؼ٤ؼ ٓذح ه٣ِٞخ خبسط الأٓؼبء إلا ك٢ ؽبُخ ا٤ُٔبٙ اُذاكئخ 

 

الاطزخذاو 

 ٍرغزخذّ ٓغٔٞػخ آColiform   ُزؾذ٣ذ ٓذٟ ًلبءح ػ٤ِٔخ أُؼبُغخ ًٝزُي ثبُ٘غجخ ُِؾجٌبد

  ًٝزُي ًذ٤َُ ػ٠ِ اُزِٞس ثبُجٌز٤ش٣ب اُجشاص٣خ

  ٖٓ ػ٘ذ خِٞ ا٤ُٔبٙ أُؼبُغخColiform Bacteria   ٣ذٍ رُي ػ٠ِ اٗخلبك اُجٌز٤ش٣ب أُغججخ

 ُلأٓشاك إ٠ُ اهَ ػذد ُٜب 

 

انؼٕٛة 

 Coliform Bacteria   اهَ ٓوبٝٓخ ُؼ٤ِٔخ اُزؼو٤ْ ٖٓ ثؼل اُل٤شٝعبد ٝ اُؾ٤ٞاٗبد ٝؽ٤ذح

اُخ٤ِخ أُغججخ ُلأٓشاك ثأؽٌبُٜب أُخزِلخ  

 ٍ٤ُظ ثبُنشٝسح إرا ٝعذد اColiform Bacteria   ٞعذ رِٞس ثبٍ  إ ٣Fecal Bacteria   

 

 طزٚمخ أَبثٛت انزخًز انًزؼذدح  أٔ انؼذ الاززًبنٗ نزمذٚز يدًٕػخ ثكززٚب انمٕنٌٕ

Multiple Tube Fermentation or Most Probable Number Technique for 

Determination of Coliform Group  

ٝاُزخل٤لبد    Replicate tubesلأٗبث٤ت ػ٘ذ اعزؼٔبٍ ٛزٙ اُطش٣وخ كبٕ ٗزبئظ  اخزجبس ٌٓشساد ا

. ٌُِبئٖ أُزٞاعذ  Most Probable Number (MPN)رغغَ ػ٠ِ فٞسح اُؼذد الأًضش اؽزٔبلا 

( اُوُٕٞٞ أٝ ؿ٤شٛب)ٛزا اُؼذد, ٣ؼزٔذ ػ٠ِ ٗظش٣خ الاؽزٔبلاد, ٠ٛٝ روذ٣ِشاد ُٔزٞعو ًضبكخ اُجٌزش٣ب 

ٓغ ثؼل أُؼِٞٓبد الأخشٟ أُزؾقَ ػ٤ِٜب ٖٓ  ًٝضبكخ ثٌزش٣ب اُوُٕٞٞ أُزؾقَ ػ٤ِٜب. ك٠ اُؼ٤٘خ

خلاٍ أُغؼ اُٜ٘ذع٠ أٝ اُقؾ٠ , ٣ٔذ ثبكنَ هشم رو٤٤ْ كؼب٤ُخ أُؼبُغخ ٝاُ٘ٞػ٤خ اُقؾ٤خ ُٔقذس 

. ا٤ُٔبٙ

ٝأكنَ أُؼِٞٓبد ٣ؾقَ ػ٤ِٜب ػٖ اعزؼٔبٍ أًجش . دهخ ًَ اخزجبس رؼزٔذ ػ٠ِ ػذد الأٗبث٤ت أُغزؼِٔخ

٣ت ثؾ٤ش رظٜش ؿبص ك٠ ثؼل ٜٓ٘ب أٝ ًِٜب ك٠ ؽ٤ٖ إٔ أمـش ؽغْ ٖٓ ؽغْ ٖٓ اُؼ٤٘خ ك٠ ؽوٖ الأٗبة
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ًٝضبكخ اُجٌزش٣ب روذس ٖٓ . اُؼ٤٘ٚ ٣غزؼَٔ ك٠ ؽوٖ الأٗبث٤ت لا ٣ظٜش ؿبص ك٠ ًَ الأٗبث٤ت أٝ ٓؼظٜٔب

ػذد عضئ٤بد اُؼ٤٘خ . ٓؼبدُخ أٝ ٖٓ عذٍٝ ثبعزؼٔبٍ ػذد الأٗبث٤ت أُٞعجخ ك٠ اُزخل٤لبد أُزؼذدح

Sample portions  ٝعذاٍٝ اُؼذد الاؽزٔب٠ُ رؼزٔذ ػ٠ِ . أُخزبسح ع٤ؾٌْ ثذسعخ اُذهخ ك٠ اُ٘ز٤غخ

(. الاٗزؾبس اُؼؾٞائ٠)  Assumption of a poisson distributionاكزشاك رٞص٣غ ث٣ٞغٕٞ 

ٝػ٠ِ رُي , ارا ُْ ٣زْ سط اُؼ٤٘خ ثطش٣وخ ٓ٘بعجخ هجَ أخز اُغضئ٤بد ٜٓ٘ب أٝ ارا ٝعذد رغٔؼبد ٖٓ 

 ., كبٕ ه٤ٔخ اُؼذد الاؽزٔب٠ُ عزٌٕٞ ثؼ٤ذح ػٖ اٌُضبكخ اُؾو٤و٤خ ُِجٌزش٣ب خلا٣ب اُجٌزش٣ب

 

  Quality of Drinking Waterانًٛبِ يٍ َٕػٛخ يٛبِ انشزة 

   

ػ٘ذ رؾ٤َِ ٤ٓبٙ اُؾشة ُزوذ٣ش ٓب ارا ًبٗذ اُ٘ٞػ٤خ رزطبثن ٓغ أُٞافلبد اُز٠ ٝمؼزٜب ًٝبُخ ؽٔب٣خ 

ٌٓشساد ٖٓ أٗبث٤ت رؾزٟٞ  5َِٓ,  10ٌٓشسح رؾزٟٞ ػ٠ِ أٗبث٤ت  10اُج٤ئخ الأٓش٤ٌ٣خ , ٣غزؼَٔ 

ٝػ٘ذ اخزجبس ٤ٓبٙ اُؾشة ٣غشٟ الاخزجبس . َِٓ ٖٓ اُؼ٤٘خ 100َِٓ أٝ صعبعخ ٝاؽذح رؾزٟٞ  20ػ٠ِ 

اُزأ٤ًذٟ ػ٠ِ ًَ الأٗبث٤ت أٝ اُضعبعبد اُز٠ رؼط٠ ٗٔٞ ٓغ ٝعٞد أٝ ػذّ ٝعٞد ٗز٤غخ ا٣غبث٤خ ُزٌٕٞ 

ٖٓ اُؼ٤٘بد %  10ػ٠ِ ٓب لا ٣وَ ػٖ   Completed testاٌُبَٓ  ٣ٝغشٟ الاخزجبس. ؽبٓل أٝ ؿبص 

الا٣غبث٤خ ًجذ٣َ ُِ٘ز٤غخ الا٣غبث٤خ  EC  MUGأٝ   EC brothٝرؼزجش ٗز٤غخ . ؽٜٞس 3أُٞعجخ ًَ 

.  ُلاخزجبس اٌُبَٓ

ُٝلاخزجبس اُشٝر٠٘٤ ُٔقبدس ٤ٓبٙ اُؾشة اُؼبٓخ كبٕ اُٜذف ٖٓ الاخزجبس ُجٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ ٛٞ 

ًٝزُي ٣غزؼَٔ ًٔبٗغ . د٣ش ًلبءح ػ٤ِٔبد أُؼبُغخ اُز٠ رزْ ك٠ أُؾطخ ًٝزُي علآخ ٗظبّ اُزٞص٣غرن

رٞاعذ عضء ًج٤ش ٖٓ ثٌزش٣ب اُوُٕٞٞ ك٠ ٗظبّ اُزٞص٣غ سثٔب ٣ٌٕٞ ؿ٤ش ٓشرجو . ُٞعٞد اُزِٞس اُجشاصٟ

اُزلشهخ ٓب ث٤ٖ  ُٝقؼٞثخ. ثلؾَ أُؼبُغخ أٝ اُجئش أُقذس, ٌُٖٝ ٓشرجو ثبعزؼبدح اُ٘ٔٞ ُِجٌزش٣ب 

اعزؼبدح ثٌزش٣ب اُوُٕٞٞ ُِ٘ٔٞ ٝاُزِٞس اُغذ٣ذٕ ٣لزشك أّ ٗٞاعذ ثٌزش٣ب اُوُٕٞٞ ٛٞ رِٞس عذ٣ذ الا ارا 

. اصجذ

  انًٛبِ الأخزٖ خلاف يٛبِ انشزة

) ك٠ اخزجبس ا٤ُٔبٙ خلاف ٤ٓبٙ اُؾشة ٣ؾوٖ عِغِخ ٖٓ الأٗبث٤ت ثزخل٤لبد ٓززب٤ُخ ػؾش٣خ ٖٓ ا٤ُٔبٙ 

٣غشٟ الاخزجبس اٌُبَٓ أٝ . اػزٔبدا ػ٠ِ ًضبكخ ثٌزش٣ب اُوُٕٞٞ أُؾزِٔخ.....(, 01ٝ , 1ٝ  1ٝ 10

ٝاُٜذف ٖٓ اخزجبس ا٤ُٔبٙ . ػ٠ِ الأهَ ٖٓ اُؼ٤٘بد أُٞعجخ ػ٠ِ أعبط ٓٞع٠ٔ% 10اُٜ٘بئ٠ ػ٠ِ 

خلاف ٤ٓبٙ اُؾشة ٛٞ اخزجبس ًضبكخ اُزِٞس اُجٌز٤شٟ, روذ٣ش ٓقذس اُزِٞس, الاُضاّ ث٘ٞػ٤خ ا٤ُٔبٙ 

اخزجش ػذد ًبف ٖٓ اُؼ٤٘بد ُِؾقٍٞ ػ٠ِ ٗزبئظ ٓٔضِخ . ُِجٌزش٣ب  Survival, أٝ روذ٣ش ؽ٣ٞ٤خ اُو٤بع٤خ

ٝػٔٞٓب, كبٕ ه٤ٔخ أُزٞعو ُِ٘زبئظ ٖٓ ػذد ٖٓ اُؼ٤٘بد ٣ؼط٠ ه٤ٔخ ٣ٌٕٞ ك٤ٜب ٣زذ٠ٗ الاخزلاف ٖٓ . 

 .ػ٤٘خ ا٠ُ أخشٟ 
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  ٖانؼُٛبد الأخز 

ػَٔ رخل٤ق ٝصْٗ ؽغْ ٖٓ ٓؾٍِٞ ٓ٘ظْ أٝ ٓبء  ك٠ ؽبُخ اخزجبس أُٞاد اُقِجخ أٝ ؽجٚ اُقِجخ ٣زْ

ده٤وخ  2  –1ُٔذح ( ُلخ ك٠ اُذه٤وخ  8000) ٣ٝزْ اُخِو ثبعزؼٔبٍ خلاه ثغشػخ ٓ٘خلنخ % ,1اُججزٕٞ 

.  ٝٓ٘ٚ ٣زْ ػَٔ اُزخل٤لبد أُززب٤ُخ ثغشػخ ؽز٠ لا ٣ؾذس رشع٤ت
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طزٚمخ انزخًز انمٛبطٛخ نزمذٚز ثكززٚب انمٕنٌٕ انكهٛخ 

Standard Total Coliform Fermentation Technique  

  

 انًززهخ الافززاضٛخPhase   Presumptive 

ارا ًبٗذ . ك٠ أُشؽِخ الاكزشام٤خ لاخزجبس الأٗبث٤ت أُزؼذدح  Lauryl tryptose brothاعزؼَٔ ث٤ئخ 

 خلاٍ ا٤َُِ ٝهجَ( ٓئ٣ٞخ 20)اُج٤ئخ ٓجشدح ثؼذ اُزؾن٤ش ٝاُزؼو٤ْ, رزشى ػ٠ِ دسعخ ؽشاسح اُـشكخ 

 .٣زخِـ ٖٓ الاٗبث٤ت اُز٠ ٣ظٜش ثٜب ٗٔٞ أٝ كوبػبد أٝ ًلاٛٔب. الاعزؼٔبٍ

 

  رزكٛت ثٛئخ يزق  انهٕرٚم رزثزٕس :

Tryptone  …………………………………    ..20     g                                                   

Lactose   ……………………………………   . 5      g 

Dipotassxium hydrogen phosphate …… ….      2.75 g 

Potassium dihydrogen phosphate  ……….        2.75 g 

Sodium chloride  ……………………… …      5      g 

Sodium lauryl sulphate …………………….   .0.1    g 

Reagent-grade water  ………………………    1       L 

 

 

. ثؼذ اُزؼو٤ْ, 2 +/-  ٣6,8غت إٔ ٣ٌٕٞ   pH . أمق أٌُٞٗبد ا٠ُ أُبء ٝاخِو ع٤ذا, عخٖ ُِزٝثبٕ

هجَ اُزؼو٤ْ ٝصع اُج٤ئخ ث٤ٌٔبد ًبك٤خ ك٠ أٗبث٤ت اُزخٔش ٣ٌٕٝٞ ثٌَ اٗجٞثخ اٗجٞثخ دسٛبّ ٓوِٞثخ ٝرٌٕٞ 

ًٝجذ٣َ اَٛٔ ٝمغ اٗجٞثخ دسٛبّ . ؽغْ اُج٤ئخ ٣ـط٠ ٗقق الاٗجٞثخ أٝ صِضبٛب ػ٠ِ الأهَ ثؼذ اُزؼو٤ْ

ٝٓٞ ًش٣ضٍٝ ث٤شثَ ا٠ُ اُج٤ئخ ٌُِؾق ػٖ اٗزبط ؽٔٞمخ ٝاُزٟ اُِزش ٖٓ ثش/ عشاّ , 01ٝأمق 

. ٝرـط٠ الاٗجٞثخ ثـطبء ٓؼذ٠ٗ أٝ ثلاعز٠ٌ٤ ٓوبّٝ ُِؾشاسح. ٣ؼزجش د٤َُ ػ٠ِ ا٣غبث٤خ ٛزا الاخزجبس

َِٓ ػ٠ِ رش٤ًض ٌٓٞٗبد  10َِٓ , أٝ  20َِٓ,  100ؽنش اُِٞس٣َ ثزش٤ًض ثؾ٤ش لا ٣ؤصش امبكخ 

اُج٤ئخ  
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   انطزٚمخ

ػذد اُقلٞف ٝؽغْ اُؼ٤٘خ ٣ؼزٔذ . أٗبث٤ت ك٠ ؽبَٓ أٗبث٤ت 10أٝ  5ٗبث٤ت ك٠ فلٞف ٖٓ سرت الأ

 10َِٓ,  20أعضاء ٖٓ اُؼ٤٘خ ًَ   ٤ُٔ5بٙ اُؾشة اعزؼَٔ .  ػ٠ِ ٗٞػ٤خ ٝخقبئـ ا٤ُٔبٙ أُخزجشح

أٗبث٤ت ٌَُ  5َِٓ, ٤ُِٔٝبٙ اُـ٤ش ٓغزؼِٔخ ك٠ اُؾشة اعزؼَٔ  100َِٓ, أٝ صعبعخ ٝاؽذح  10ًَ 

( َِٓ أٝ ؿ٤شٛب, 1, 1, 10) رخل٤ق 

 25سط اُؼ٤٘خ ٝاُزخل٤لبد ع٤ذا ؽٞا٠ُ . ُؼَٔ اُزخل٤لبد ٝه٤بط ؽغْ اُؼ٤٘بد أُخللخ ارجغ ٓب رًش عبثوب

.  اخِو اُؼ٤٘خ ٓغ اُج٤ئخ ثبُٜض ثشكن. ُوؼ ًَ اٗجٞثخ ك٠ أُغٔٞػخ ثؾظ ٓزٌشس ٖٓ اُؼ٤٘خ . ٓشح

عبػخ اخزجش  2 +/-عبػخ  24ٝثؼذ . ٓئ٣ٞخ  ,5 +/-  35ؽنٖ الأٗبث٤ت أُِوؾخ أٝ اُضعبعبد ػ٘ذ 

, ارا ُْ ٣ٌٖ ٛ٘بى ؿبص أٝ (ُٕٞ أفلش) الأٗبث٤ت أٝ اُضعبعبد ُٞعٞد ٗٔٞ, ؿبص, رلبػَ ؽبٓن٠ 

. عغَ اُ٘ز٤غخ. عبػخ 3 +/-عبػخ  48اػذ اٌُؾق ك٠ ٜٗب٣خ ,ؽبٓل , أػذ اُزؾن٤ٖ 

عبػخ ٣ذٍ ػ٠ِ  3 +/-ح عبع 48اٗزبط رلبػَ ؽبٓن٠ أٝ ؿبص ك٠ الأٗبث٤ت أٝ اُضعبعبد خلاٍ 

. اُ٘بث٤ت أُٞعجخ ٣غشٟ ُٜب الاخزجبس اُزأ٤ًذٟ. اُزلبػَ الاكزشام٠ أُٞعت
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.  ؿ٤بة رٌٕٞ اُـبص أٝ اُؾٔٞمخ ك٠ ٜٗب٣خ اُزؾن٤ٖ ٣ذٍ ػ٠ِ اُ٘ز٤غخ اُغِج٤خ ُلاخزجبس

 .أًذ الأٗبث٤ت أٝ اُضعبعبد اُز٠ أظٜشد ؿ٤بة اُـبص ٝؿ٤بة اُؾٔٞمخ ٌُٖٝ أصجزذ إٔ ٛ٘بى ٗٔٞ

 

  انًززهخ انزأ كٛذٚخConfirmed phase 

   

  اعزؼَٔ ث٤ئخ ٓشم  اُجش٤ِ٣٘ذ عش٣ٖ لاًزٞص ث٤َ ُِزخٔش ك٠ أٗبث٤ت ُِٔشؽِخ اُزأ٤ًذ٣خ : ثٛئخ انشراػخ

ٝرش٤ًجٜب ًٔب ٠ِ٣ 

Peptone   ……………………………….. 10          g 

Lactose    ……………………………….  10          g 

Oxgall     ………………………………..  20          g 

Brillient green …………………………...   0.0133 g 

Reagent grade water ………………………1          L 

 

, 2 +/- 7,2ثؾ٤ش ٣ٌٕٞ  pHأمق اٌُٞٗبد ا٠ُ أُبء ٝاخِو ع٤ذا, عخٖ لاراثخ اٌُٞٗبد ٝامجو 

ح ًبك٤خ ُزـط٠ ٗقق هجَ اُزؼو٤ْ ٝصع ك٠ أٗج٤ت ٝثٜباٗجٞثخ دسٛبّ ٓوِٞثخ , ٤ًٔخ ٖٓ اُج٤ئ. ثؼذ اُزؼو٤ْ

 .ؿط٠ الأٗبث٤ت ثأؿط٤خ ٓؼذ٤ٗخ أٝ ثلاعز٤ي ٓوبّٝ ُؾشاسح اُزؼو٤ْ. ا٠ُ صِض٠ اٗجٞثخ دسٛبّ ثؼذ اُزؼو٤ْ

 

  انطزٚمخProcedure  : 

 

 Presumptiveًَ الأٗبث٤ت الا٣غبث٤خ أٝ اُضعبعبد اُز٠ أػطذ ٗز٤غخ ا٣غبث٤خ ك٠ أُشؽِخ الاكزشام٤خ  

phase  (ؽبٓل -ػٌبسح -أ٣خ ٤ًٔخ ٖٓ اُـبص ) ٍأٝ هجَ رُي ٣ٝ٘قؼ ثبُلؾـ ثؼذ )عبػخ   2 +/- 24خلا

ٝارا ظٜشد أٗبث٤ت ا٣غبث٤خ أخشٟ . ٖٓ اُزؾن٤ٖ ٣زْ اعشاء الاخزجبس اُزأ٤ًذٟ( عبػخ ُلا٣غبث٤خ 1 +/- 18

. عبػخ ٖٓ اُزؾن٤ٖ ٣غشٟ ُٜب ٠ٛ الأخشٟ الاخزجبس اُزأ٤ًذٟ 3 +/- 48ػ٘ذ 

ُزؼ٤ِن اُ٘ٔٞ ٖٓ اٌُبئ٘بد ك٠ ( ؽبٓل ٝؿبص)ٓشؽِخ الاكزشام٤خ  ٛض ثشكن الأٗبث٤ت الا٣غبث٤خ ٖٓ اٍ

ٖٓ أُضسػخ ٖٓ ًَ  اٗوَ ُٞة ٝاؽذح أٝ أًضش( ْٓ 3,5  –3هطش كزؾزٜب ) ثبعزؼٔبٍ ُٞة ٓؼوْ . الأٗبث٤ت

ٓؼوْ ثـٔغٚ ُٔغبكخ   ٣Applicatorٌٖٔ اعزؼٔبٍ ٗبهَ خؾج٠ )اٗجٞثخ ا٣غبث٤خ ا٠ُ اٗجٞثخ ثش٤ِ٣٘ذ عش٣ٖ 

٣ٌٝشس رُي ثبُ٘غجخ ٌَُ (. لأهَ ك٠ أُضسػخ ٝٝمؼٚ ك٠ ث٤ئخ اُجش٤ِ٣٘ذ عش٣ٖ صْ اصاُزٚعْ ػ٠ِ ا 2,5

.  الأٗبث٤ت الا٣غبث٤خ ٖٓ أُشؽِخ الاكزشام٤خ

دسعخ , رٌٕٞ ؿبص ك٠ اٗجٞثخ دسٛبّ ثؼذ كزشح رؾن٤ٖ , 5 +/-ٓئ٣ٞخ  35ؽنٖ اٗبث٤ت اُجش٤ِ٣٘ذ عش٣ٖ ػ٘ذ 

عبػخ  رؼزجش رِي الأٗبث٤ت ا٣غبث٤خ  3 +/-عبػخ  48 ٝخلاٍ( عبػخ 2 +/- 24عِؼخ ا٠ُ  1 +/- 6ٖٓ )

. اؽغت اُؼذد الاؽزٔب٠ُ ٖٓ الأٗبث٤ت الا٣غبث٤خ ٖٓ ث٤ئخ اُجش٤ِ٣٘ذ عش٣ٖ. ُلاخزجبس اُزأ٤ًذٟ
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  انطزٚمخ انجذٚهخ:  

ارا ًبٗذ ًَ الأٗبث٤ت ك٠ أُشؽِخ . رغزخذّ رِي اُطش٣وخ ثبُ٘غجخ ٤ُِٔبٙ أُِٞصخ ٤ٓٝبٙ اُقشف اُقؾ٠

ح ا٣غبث٤خ ُزخل٤ل٤ٖ ٓززب٤ُٖ ٖٓ اُؼ٤٘خ أُخزجشح  ٣زْ اعشاء الاخزجبس اُزأ٤ًذٟ ُلاٗبث٤ت الا٣غبث٤خ الاكزشام٢

ٖٓ الأٗبث٤ت أُؾوٞٗخ ثب٤ٌُٔخ الأهَ ٖٓ اُؼ٤٘خ ٝأُٞعجخ ع٤ٔؼٜب ا٠ُ عبٗت الأٗبث٤ت الا٣غبث٤خ ٖٓ اُقق 

 .٣ٝزْ ػ٤ِٜب ٓب رْ عبثوب( أُؾوٞٗخ ث٤ٌٔخ أهَ ٖٓ اُؼ٤٘خ) اُضبُش 

 

 نًززهخ انكبيهخ أٔ انُٓبئٛخ اComplete phase   

ػ٠ِ الأهَ ٖٓ الاٗبث٤ت الا٣غبث٤خ ٖٓ % ٣10غشٟ ٛزا الاخزجبس ًج٤بٗبد ُِزؾٌْ ك٠ اُغٞدح ػ٠ِ 

 ECأٝ ث٤ئخ ٓشم  ٣ECزْ ؽوٖ اٗبث٤ت ثش٤ِ٣٘ذ عش٣ٖ ُجٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ ٝ ٓشم . أُشؽِخ اُغبثوخ

with MUG   ٟٝاُ٘ز٤غخ الا٣غبث٤خ (  دسعخ ٓئ٣ٞخ 44,5ا ٣زْ اُزؾن٤ٖ ػ٘ذ ًلاْٛ) لا٣ؾ٤ش٣ؾ٤ب ًٞلا

ك٠ اُؾبلاد اُضلاس رذٍ ػ٠ِ إٔ الاخزجبس اُٜ٘بئ٠  (اٗظش اُؾٌَ اُزب٠ُ) الا٣غبث٤خ ُجٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ 

 . ا٣غبث٠ 
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ٝا٣غبث٤خ أٗبث٤ت اُجش٣٘ذ عش٣ٖ كوو دٍ ػ٠ِ 

LES Endo agar:  

Yeast extract ………………………………………1,2   g 

Casitone or trypticase …………………………….3,7   g 

Thiopeptone or thiotone …………………………. 3,7  g 

Tryptose  …………………………………………. 7,5  g 

Lactose ……………………………………………  9,4  g 

Dipotassium hydrogen phosphate ………………    3,3  g 

Potassium dihydrogen phosphate ………………..  1.0  g 

Sodium chloride ………………………………….. 3,7  g 

Sodium desoxycholate …………………………….0,1  g 

Sodium lauryl sulphate …………………………. . 0,05 g 

Sodium sulfite ……………………………………  1,6  g 

Basic fuchsin ……………………………………..  0,8  g 

Agar ……………………………………………… 15.0 g 

Reagen grade water ……………………………… 1      L 

 

عخٖ ا٠ُ هشة اُـ٤ِبٕ لاراثخ أٌُٞٗبد %.  95َِٓ ا٣ضبٍٗٞ  20ُزش ٓبء ٝأمق  1امق اٌُٞٗبد ا٠ُ 

 7,2اُٜ٘بئ٠  pH. لا رؼوْ ك٠ الأٝرًٞلاف. دسعخ ٓئ٣ٞخ 50  –45صْ اخشعٜب ٖٓ ؽٔبّ أُبء ٝثشد ا٠ُ 

م أخشٟ ٓخزِلخ اُؾغْ مغ ك٠ ؽبُخ اعزؼٔبٍ أهجب. ْٓ 60َِٓ ك٠ أهجبم  7  –5ٝصػٜب . ,2 +/-

اؽلع الأهجبم ثؾ٤ش لا رؼشك الأهجبم ا٠ُ أؽؼخ . ْٓ 5  –٤ًٔ4خ ٖٓ اُج٤ئخ ث٤ؾ٤ش ٣ٌٕٞ ػٔن اُج٤ئخ 

لا . اُؾٔظ, ثشد ك٠ اُظلاّ, ٣لنَ ؽلظٜب  ك٠ أ٤ًبط ثلاعز٤ي ٓؾٌٔخ اُـِن ُخلل اُلوذ ك٠ اُشهٞثخ

ثلوذ اُشهٞثخ , رـ٤ش ك٠ إُِٞ أٝ رض٣ذ ٓذح اُؾلع ػٖ اعجٞػبٕ أٝ ٣زخِـ ٜٓ٘ب ثٔغشد الاؽغبط 

. اُزِٞس

MacConkey agar  

Peptone ……………………………………………….. 17      g 

Proteose peptone ……………………………………..   3       g 

Lactose ………………………………………………   10       g 

Bile salts ……………………………………………….. 5       g 

Sodium chloride ………………………………………   1,51  g 

Agar …………………………………………………   13,5     g 

Neutral red  ……………………………………………0,03     g 

Crystal violet ………………………………………….0,001   g 

Reagent grade water  ………………………………  ..1           L 
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- 29 - 

 

الاٝرًٞلاف ُٔذح ػوْ ك٠ . أمق أٌُٞٗبد ا٠ُ أُبء ٝاخِو ع٤ذا, عخٖ ا٠ُ اُـ٤ِبٕ لاراثخ أٌُٞٗبد

. ػوت اُزؼو٤ْ ٝفت اُج٤ئخ ك٠ أهجبم  Temperُطق اُؾشاسح . ٓئ٣ٞخ 121ده٤وخ ػ٘ذ  15

pH  ٌٕٞثؼذ اُزؼو2ْ٤ /-+ 7,1اُج٤ئخ ٣غت إٔ ٣ ٝ .

Nutrient agar 

Pesptone   ……………………………………………… .. 5   g 

Beef extract ……………………………………………… 3   g 

Agar ………………………………………………………15  g 

 Reagent grade water …………………………………….   1  L 

 

ثؼذ , 2 +/- ٣6,8غت إٔ ٣ٌٕٞ   pH. أمق أٌُٞٗبد ا٠ُ أُبء , اخِو ع٤ذا ٝعخٖ ُِزٝثبٕ

ثؼذ اُزؼو٤ْ أَٓ الأٗبث٤ت ُزؼط٠ عطؼ ٓ٘ؾ٠٘ . هجَ اُزؼو٤ْ ٝصع اُج٤ئخ ك٠ أٗبث٤ت ثولاٝٝظ.اُزؼو٤ْ

Slant  .رجشد ٝخضٜٗب ك٠ ٌٓبٕ ثبسد ٓؾ٠ٔاؿِن الأٗبث٤ت ثبؽٌبّ ثؼذ أ ٕ .

                                  ) Module 2   ٣شاعغ)   Gram stain reagents     

  انطزٚمخ

ًَ    MacConkey agarأٝ   LES Endo agarك٠ ظشٝف ٓؼؤخ اصسع ػ٠ِ عطؼ  هجن. أ 

) ْٓ أٝ اثشح ٓ٘ؾ٘ؾ٤خ ه٤ِلا  3 اٗجٞثخ ٓٞعجخ ٖٓ اُجش٤ِ٣٘ذ عش٣ٖ كٞس ظٜٞس اُـبص ثٜب ثبعزؼٔبٍ ُٞة 

لا ٣ؤخز اُش٣ْ ػ٠ِ عطؼ الاٗجٞثٚ, رـٔظ اُِٞة ا٠ُ اُؼٔن ٣ٝخطو اُطجن ُِؾقٍٞ ػ٠ِ ٓغزؼٔشاد 

 .عبػخ 2 +/- 24دسعخ  ُٔذح , 5 +/-ٓئ٣ٞخ  35ؽنٖ ػ٠ِ (. ٓزجبػذح

 

س هشٓض٣خ ا٠ُ أؽْ) Typicalرٌٕٞ ٗٔٞرع٤خ   LES Endo agarأُغزؼٔشاد اُز٠ ر٘ؾأ ػ٠ِ . ة 

هشٓض٣خ, أؽٔش, أث٤ل, أٝ ػذ٣ٔخ إُِٞ ثذٕٝ )  Atypicalأٝ ؿ٤ش ٗٔٞرع٤خ ( هبرْ ٓغ أُِؼخ أُؼذ٤ٗخ

أُغزؼٔشاد أُخٔشح ُلاًزٞص اُ٘ٔٞرع٤خ ٝاُز٠ ر٘ؾأ ػ٠ِ . عبػخ 24ثؼذ رؾن٤ٖ ( أُِؼخ أُؼذ٤ٗخ 

ٖٓ ًَ . كشاءث٤ئخ أُب٠ًٌٗٞ رٌٕٞ ؽٔشاء ٝسثٔب رٌٕٞ ٓؾبهخ ثٔ٘طوخ ٓؼزٔخ أٝ رشع٤ت آلاػ اُـ

هجن اُزوو ٓغزؼٔشح أٝ أًضش ٖٓ ثٌزش٣ب اُوُٕٞٞ اُ٘ٔٞرع٤خ رٌٕٞ ٓ٘ؼضُخ , ٝك٠ ؽبُخ ػذّ رٞاعذ رِي 

أُغزؼٔشاد اُزوو ٓغزؼٔشاد أهشة ٓب ٣ٌٖٔ ُِؾٌَ أُؾبس ا٤ُٚ ًَٝ ٓغزؼٔشح رِوؼ ك٠ اٗجٞثخ رخٔش 

 35عبػخ ػ٘ذ  24ٕ ٝرؾل Nutrient  agarٖٓ ٓشم ُٞس٣َ رش٣جزٞص ٝػ٠ِ عطؼ آعبس ٓـزٟ ٓبئَ 

عبػخ ٝاكؾقٜب ُزٌٖ ؿبص ٝأػذ اُلؾـ  2 +/- 24ٝ دسعخ ٓئ٣ٞخ ُٔذح 5 +/- 35ؽنٖ ػ٠ِ . ٓئ٣ٞخ

٣ٌٖٔ ػذّ )٣ٝغشٟ اُقجؾ ثغشاّ ٖٓ اٗجٞثخ ا٥عبس أُـزٟ . عبػخ 3 +/- 48ارا ًبٗذ عبُجخ ػ٘ذ 

(. اعشاء رِي اُخطٞح ك٠ ؽبُخ ٤ٓبٙ اُؾشة

عبػخ ٝاػطبء خلا٣ب عبُجخ ُغشاّ, ؿ٤ش  3 +/- 48سثزٞص خلاٍ رٌٕٞ ؿبص ك٠ اٗجٞثخ ٓشم اُِٞس٣َ د

.  ٓزغشصٔخ , ػق٣ٞخ رؼزجش ٓٞعجخ ُلاخزجبس اُز٤ٌٔج٠ ٝرؤًذ ٝعٞد أػنبء ٖٓ ٓغٔٞػخ اُوُٕٞٞ
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  زظبة كثبفخ انجكززٚبEstimation of Bacterial Density  

  دلخ اخزجبر أَبثٛت انزخًزPrecision of fermentation tube test  

ٓضلا, . ارا ُْ ٣زْ اخزجبس ػذد ًج٤ش ٖٓ عضئ٤بد اُؼ٤٘خ , كبٕ دهخ اخزجبس أٗبث٤ت اُزخٔش رٌٕٞ ٓ٘خلنخ

ٖٓ %  37َِٓ, كبٕ ؽٞا٠ُ /َِٓ ٖٓ صعبعخ رؾزٟٞ ػ٠ِ خ٤ِخ ٝاؽذح  ٖٓ ثٌزش٣ب اُوُٕٞٞ 1ارا أخزجش 

ُِزٞص٣غ اُؼؾٞائ٠  َِٓ ٖٓ اُؼ٤٘خ ٖٓ أُزٞهغ إٔ ر٘زظ ٗزبئظ عِج٤خ ٗز٤غخ 1الأٗبث٤ت أُؾز٣ٞخ ػ٠ِ 

َِٓ ٖٓ اُؼ٤٘خ كبٗٚ   1أٗبث٤ت ًَ ٜٓ٘ب ثٚ  5ٝػ٘ذٓب ٣ٌٕٞ ٛ٘بى .  ُِجٌزش٣ب ك٠ اُؼ٤٘خ, ًَ آَِ ٖٓ اُؼ٤٘خ

%.  1اُ٘ز٤غخ اُغِج٤خ رؾذ رِي اُطشٝف كبٕ اُزٞهغ إٔ رٌٕٞ اُ٘زبئظ  عِج٤خ ثبٌُبَٓ لا ٣ض٣ذ ػٖ 

ائظ الاخزجبس ُجٌزش٣ب اُوُٕٞٞ ٝأُزؾقَ ٝثبُزب٠ُ ٣ٌٕٞ ٛ٘بى ؽشؿ ػ٘ذ اع٘زبط أُـضٟ اُقؾ٠ ُ٘ذ

ػ٤ِٜب ٖٓ ثنغ اٗبث٤ت ه٤ِِخ ٖٓ ًَ رخل٤ق ٖٓ اُؼ٤٘خ, خبفخ ػ٘ذٓب ٣ٌٕٞ ػذد اُؼ٤٘بد ٖٓ ٗوطخ ٓؼ٤٘خ 

. ٓؾذٝد

  زظبة ٔرظدٛم انؼذد الأكثز اززًبلاComputing and Recording of MPN  

 ه٤ْ اُؼذد الأًضش اؽزٔبلا .  MPNؽزٔبلا ُؾغبة ًضبكخ ثٌزش٣ب اُوُٕٞٞ ٣ؼجش ػٜ٘ب ك٠ فٞسح ػذد أًضش ا

. ُغِغِخ ٖٓ ٗزبئظ اُضسع, رزنؼ ك٠ اُقلؾخ اُزب٤ُخ

ٌَُ ه٤ٔخ ٓوذسح ٖٓ ه٤ٔخ اُؼذد   Cofidence limitsؽذٝد صوخ %  95ٝرِي اُغذاٍٝ رؾزَٔ ػ٠ِ   

اُ٘ز٤غخ   ارا ًبٕ ؽغْ اُؼ٤٘خ أُغزؼِٔخ ٖٓ رِي أُٞعٞدح ك٠ اُغذاٍٝ, عغَ. الأًضش اؽزٔبلا أُوذسح

َِٓ أٝ عغَ اُ٘ز٤غخ  100/ ٓ٘غٞثخ ا٠ُ ػذد اُ٘زبئظ الا٣غبث٤خ ٝاُغِج٤خ ك٠ اُغلاعَ ًؼذد أًضش اؽزٔبلا 

.  ) P/A)ًٞعٞد أٝ ؿ٤بة ثٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ أٝ اُجشاص٣خ 

ؽغْ اُؼ٤٘ٚ اُز٠ رظٜش ك٠ اُغذاٍٝ ك٠ اُقلؾٚ اُزب٤ُٚ 
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اُؼذد الأًضش اؽزٔبلا ُ٘زبئظ ا٣غبث٤خ ٝعِج٤خ ػ٘ذ اخزجبس خٔغخ ٣ٝج٤ٖ ه٤ْ . ٓشرجو أعبعب ثب٤ُٔبٙ اُٜ٘بئ٤خ 

ػ٘ذٓب رٌٕٞ اُزخل٤لبد أُززب٤ُخ ٓخزِلخ ػٖ رِي أُٞعٞدح . َِٓ, 1َِٓ, خٔغخ  1َِٓ, ٝخٔغخ  10ٖٓ 

ك٠ اُغذٍٝ, اخزبس ه٤ْ اُؼذ الأًضش اؽزٔبلا اُغذٍٝ اُغبثن  ُِؼذد ٖٓ اُ٘بث٤ت أُٞعجخ ٝاؽغت هجوب 

 :٣خُِٔؼبدُخ اُزبٍ

 

MPN value (from table) X  _________10___________ = MPN / 100ml                

                                           Largest volume tested in dilution 

                                           Series used for MPN determination  

 

كوو ٜٓ٘ب ك٠ ؽغبة  3رخل٤لبد ك٠ عِغِخ ٓزذسعخ ٖٓ اُزخل٤ق, اعزؼَٔ ٗزبئظ  3ٖٓ ػ٘ذاعزؼٔبٍ أًضش 

لاخز٤بس اُضلاس رخل٤لبد لاعزؼٔبُٜب ك٠ روذ٣لا اُؼذ الأًضش اؽزٔبلا, اخزبس أػ٠ِ  . اُؼذ الأًضش اؽزٔبلا

٤ُبٕ اُزخل٤لبد اُزىزؼط٠ ٗزبئظ ا٣غبث٤خ ك٠ ًَ اُخٔظ اعضاء ٖٓ اُؼ٤٘خ أُخزجشح ٝاُزخل٤لبٕ اُزب

ٝك٠ . اعزؼَٔ ٗزبئظ ُٜزٙ اُؾغّٞ اُضلاصخ ك٠ ؽغبة اُؼذد الأًضش اؽزٔبلا. اُ٘بعؾبٕ الأػ٠ِ ك٠ اُزخل٤ق

اخزبس   Cك٠ ؽبُخ . , اُضلاس رخلجلبد أُخزبسح رظٜش ثخو ع٤ٔي( اُغذٍٝ اُزب٠ُ) أُضبٍ أُج٤ٖ أعلَ 

 .د اُٞعط٠اُضلاس رخل٤لبد الأ٠ُٝ ثؾ٤ش رٌٕٞ الأٗبث٤ت الا٣غبث٤خ ك٠ اُزخل٤لب

 

كبٕ الأٗبث٤ت الا٣غبث٤خ رزٞاعذ ك٠ رخل٤ق أػ٠ِ ٖٓ ( dٓضبٍ  )ٝك٠ ؽبُخ ٓضَ أُٞعٞد أعلَ  أعلَ 

اعزخذّ اُضلاس ه٤ْ الأ٠ُٝ   eاُضلاس أُخزبسح هجوب ُِوبػذح ٝك٠ ؽبُخ 

.  ػ٘ذٓب ٣شاد رِخ٤ـ ٗزبئظ ثبُ٘غجخ ُٔغٔٞػخ ٓزغِغِخ ػ٠ِ فٞسح ه٤ٔخ ٝاؽذح ٣ؾغت أُزٞعو
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ارا رؾقَ ػ٠ِ هشاءاد ثؼ٤ذح الاؽزٔبٍ ث٘غجخ رض٣ذ . ُزب٠ُ ٣ظٜش اُضلاس اُزخل٤لبد أُخزبسح اُغذٍٝ ا

كبٜٗب د٤َُ إٔ ٛ٘بى خطأ ك٠ اُطش٣وخ أٝ إٔ الاكزشاك الاؽقبئ٠ ٝاُزٟ رؾزٚ ؽغجذ ه٤ٔخ % 1ػ٠ِ 

كبٗٚ ٣ٌٖٔ ٝارا ًبٗذ ٛ٘بى هشاءاد ُلأٗبث٤ت أُٞعجخ لا رزٞاعذ ك٠ اُغذٝة . اُؼذد الاؽزٔب٠ُ ُْ ٣زؾون

: ؽغبثٜب ٖٓ أُؼبدُخ اُزب٤ُخ

 

ُي أُؼبدُخ اُغبثوخ ٣ٌٖٔ اعزؼٔبُٜب ُزوذ٣ش أ٣خ ٓغٔٞػخ أخشٟ 1ٝاُغذاٍٝ ُو٤ْ اُؼذد الأًضش اؽزٔبلا ًٝز

.خلاف ثٌزش٣ب اُوُٕٞٞ



 WWM-gtzثشٗبٓظ أداسٙ ا٤ُٔبٙ ٝاُقشف اُقؾ٠                                                                             ٓؼبَٓ أُؾطبد-٤ٌٓشٝث٤ُٞٞع٤ب ا٤ُٔبٙ
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 ػذو انزٕاخذ نجكززٚب انمٕنٌٕ  –اخزجبر  انزٕاخذ 

Presence-Absence (P-A) Coliform Test 

 

رجغ٤و, . ػذّ اُزٞاعذ ُٔغٔٞػخ ثٌزش٣ب اُوُٕٞٞ ٠ٛ رط٣ٞش ُطش٣وخ اُؼذد الأًضش اؽزٔبلا -عذاخزجبس اُزٞا

ك٠ صعبعخ صسع ُِؾقٍٞ ػ٠ِ ٓؼِٞٓبد ٗٞػ٤خ ػٖ رٞاعذ أٝ ( َِٓ 100)ثبعزؼٔبٍ ؽغْ ًج٤ش ٝاؽذ 

َِٓ ٖٓ ػ٤٘خ  100ؿ٤بة ثٌزش٣ب اُوُٕٞٞ, مجطذ ػ٠ِ ٗظش٣خ أٗٚ لا ثذ ٖٓ ؿ٤بة ثٌزش٣ب اُوُٕٞٞ ك٠ 

ػذّ اُزٞاعذ ٣ٞكش ا٣نب اُلشفخ ُضساػخ ٝػضٍ اُلائَ اُجٌز٤ش٣خ -ٝاخزجبس اُزٞاعذ. ٣بٙ اُؾِشةّ

ثٌزش٣ب اُوُٕٞٞ اُجشاص٣خ, ا٣شٝٓٞٗبط, عزبك٠ًًِٞٞ٤, ع٤ذٝٓٞٗبط, اُغجؾ٤بد اُجشاص٣خ, )الأخشٟ 

ٝٛ٘بى ٤ٔٓضاد أخشٟ رؾَٔ آٌب٤ٗخ . ٝػ٠ِ ٗلظ الأعبط اُ٘ٞػ٠ ٤ُٝظ ا٠ٌُٔ(  ٝاٌُِٞعزش٣ذ٣ْ

اعش٣ذ دساعبد ٓوبسٗخ ثطش٣وخ أؿؾ٤خ اُزشؽ٤ؼ . خزجبس ػذد ًج٤ش ٖٓ اُؼ٤٘بد ك٠ ٝؽذح اُٞهذا

Membrane filtration   اُـ٤بة سثٔب رؼط٠ أهق٠ كشفخ ٌُؾق –أظٜشد إٔ اخزجبس اُزٞاعذ

رٞاعذ ثٌزش٣ب اُوُٕٞٞ ك٠ ٝعٞد اُؼذ٣ذ ٖٓ اُجٌزش٣ب الأخشٟ ٝاُز٠ سثٔب رزلٞم ك٠ اُ٘ٔٞ ػ٠ِ ثٌزش٣ب 

. ُٞٗٞرغجت ٓؾبًَ ك٠ اٌُؾق ػٜ٘باُوٞ

اُـ٤بة ٝمغ ُلاعزؼٔبٍ ك٠ الاخزجبس اُشٝر٠٘٤ ُِؼ٤٘بد أُغٔؼخ ٖٓ ٗظبّ اُزٞص٣غ أٝ -اخزجبس اُزٞاعذ

-ػ٘ذٓب ر٘زظ اُؼ٤٘بد أُغٔؼخ ٖٓ ٓٞهغ ٓؼ٤ٖ ٗزبئظ ا٣غبث٤خ لاخزجبس اُزٞاعذ. ٓؾطبد ٓؼبُغخ ا٤ُٔبٙ

. روذس ًضبكخ ثٌزش٣ب اُوُٕٞٞ ك٠ ػ٤٘بد ٓزٌشسحاُـ٤بة ُجٌزش٣ب اُوُٕٞٞ, كبٗٚ سثٔب ٣٘قؼ ثإٔ 

.  ٝأُؼِٞٓبد ا٤ٌُٔخ سثٔب رظٜش ٓذٟ اُزِٞس
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 Presumptive phaseانًززهخ الافززاضٛخ 

   

  ثٛئخ انشرعCulture media  

P-A broth 

 

Beef extract ……………………………………………….. 3          g 

Peptone …………………………………………………… 5           g 

Lactose …………………………………………………… 7.46      g 

Tryptose ………………………………………………    9.83          g 

Dipotassium hydrogen phosphate …………………… .. 1.35          g 

Potassium dihydrogen phosphate ……………………… 1.35          g  

Sodium chloride ………………………………………..   2.46        g  

Spdium lauryl sulphate ………………………………..    0.05         g 

Bromocresol purple ………………………………………0.0085    g  

Reagent grade water ……………………………………… 1          L 

 

اُـ٤بة -رزاة ث٤ئخ ٓشم اُزٞاعذ. َِٓ ٖٓ اُؼ٤٘خ 100ػ٘ذ اخزجبس ( اُوٞح)رؾنش اُج٤ئخ صلاص٤خ اُزش٤ًض  

َِٓ ٖٓ اُج٤ئخ أُؾنشح ك٠ صعبعبد ثـطبء  50رٞصع . ك٠ أُبء ثذٕٝ رغخ٤ٖ, رغزؼَٔ ٝع٤ِخ رو٤ِت

ٝرًٞلاف ػوْ ك٠ الا. ؿ٤ش مشٝسٟ( دسٛبّ)ٝمغ داخَ ًَ صعبعخ اٗجٞثخ رخٔش . َِٓ 250هلاٝٝظ 

  pH.ده٤وخ 30ٓئ٣ٞخ ٝٓذح ثوبء اُج٤ئخ ك٠ الأٝرًٞلاف لا ٣غت إٔ رض٣ذ ػٖ  121ده٤وخ ػ٘ذ  12ُٔذح 

. ٝػ٘ذ رؼو٤ْ اُج٤ئخ ثبُزشؽ٤ؼ رغزؼَٔ ث٤ئخ عذاع٤خ اُزش٤ًض. ٝ ثؼذ اُزؼو2ْ٤ +/- ٣6,8غت إٔ ٣ٌٕٞ 

. َِٓ  250َِٓ ٖٓ اُج٤ئخ اُغذاع٤خ اُزش٤ًض ك٠ صعبعبد ٓؼؤخ  20ٝصع 

Lauryl tryptose broth ( see 8. 1 . 1 ). 

  انطزٚمخProcedure  

اخِو ع٤ذا ثوِت . اُـ٤بة-َِٓ ك٠ صعبعخ ث٤ئخ اُزٞاعذ 100ٓشح ُٝوؼ  25سط اُؼ٤٘خ ثؾذح ؽٞا٠ُ 

 35ؽنٖ ػ٘ذ . اُضعبعخ ٓشح أٝ ٓشر٤ٖ ُِؾقٍٞ ػ٠ِ رٞص٣غ ربّ ُِج٤ئخ صلاص٤خ اُزش٤ًض خلاٍ  اُؼ٤٘خ 

 .عبػخ ُِزلبػَ اُؾبٓن٠ 48عبػخ ٝ  24ثؼذ دسعخ ٓئ٣ٞخ ٝاكؾـ , 5 +/-

 

  رفظٛز انُزبئحInterpretation  

ارا رٌٕٞ ؿبص . رٌٕٞ ُٕٞ أفلش ك٠ اُج٤ئخ ػ٘ذ رٞاعذ اُظشٝف اُؾبٓن٤خ رزٞاعذ ثؼذ رخٔش اُلاًزٞص

أٝ ؽبٓل ٣ؼزجش /أ٣خ ٤ًٔخ ٖٓ اُـبص ٓغ. أ٣نب , ٛض اُضعبعخ ثشكن عٞف ٣ظٜش سؿٞح اٝ كٞسإ

. ٣ؾزبط ا٠ُ اُزأ٤ًذالاخزجبس ٓٞعت ٝ
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  Confirmed phaseيززهخ انزأكٛذ 

 

  اعزؼَٔ ث٤ئخ ٓشم اُجش٤ُ٘ذ عش٣ٖ لاًزٞص أٓلاػ اُقلشاء ك٠ أٗبث٤ت : ثٛئخ انشراػخ

  انطزٚمخProcedure    ا٠ُ ث٤ئخ ( اُز٠ أػطذ ؽبٓل أٝ ؽبٓل ٝؿبص) اٗوَ ًَ أُضاسع أُٞعجخ

. ح ٝ دسعخ ٓئ5١ٞ +/- 35اُجش٤ِ٣٘ذ عش٣ٖ ٝرؾنٖ ػ٘ذ 

 رفظٛز انُزبئحInterpretation   عبػبد  3 +/- 48اٗزبط اُـبص ك٠ أٗبث٤ت اُجش٤ِ٣٘ذ عش٣ٖ ثؼذ

( ٓٞعت أٝ عبُت)اُـ٤بة /٣ٌزت اُزوش٣ش ػ٠ِ فٞسح اخزجبس اُزٞاعذ. ٣ؤًذ ٝعٞد ثٌزش٣ب اُوُٕٞٞ

. َِٓ ٖٓ اُؼ٤٘خ 100ُجٌزش٣ب اُوُٕٞٞ ك٠ 



 WWM-gtzثشٗبٓظ أداسٙ ا٤ُٔبٙ ٝاُقشف اُقؾ٠                                                                             ٓؼبَٓ أُؾطبد-٤ٌٓشٝث٤ُٞٞع٤ب ا٤ُٔبٙ
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Fecal Coliforms and E.coli 

 

 ٍٞ٤ٗٝخ اُجشاص٣خاُجٌز٤ش٣ب اُوFecal coliform Bacteria   ٢ٛ عضء ٖٓ أُغٔٞع ا٤ٌُِخ

Total coliform Bacteria   

 E.Coli  ٢ٛ اُغضء الأًجش ٖٓ اُجٌز٤ش٣ب اُو٤ُٗٞٞخ اُجشاص٣خFecal coliform Bacteria   

  ٖٓ ٣ٌٖٔ  رؼ٤ٖ ًلاE.Coli    ٝFecal coliform   ك٢ أُؼَٔ ػٖ هش٣ن هذسرْٜ  ػ٠ِ

 ٓؤ٣ٝخ  44.5عخ ؽشاسح اُ٘ٔٞ ك٢ دس

  ٖٓ ٣ؼزجش ًلاE.Coli    ٝFecal coliform   ٖٓ َدلائَ ػ٠ِ ٝعٞد رِٞس ثشاص١ اكن

ٝلاًٖ لا ٣ذلإ إرا ًبٕ اُزِٞس اد٢ٓ أٝ ؽ٤ٞا٢ٗ    Total coliformاٍ

  ّلا رغزخذE.Coli    ٝFecal coliform  ػ٠ِ ػٌظ ) ًذ٤َُ ػ٠ِ ًلبءح ػ٤ِٔخ أُؼبُغخ

 Total Coliformٝرُي لإ ٗغجخ ٝعٞدٛب اهَ ٖٓ (  Total Coliformاٍ 

  ًٝزُي هجوب ُوبػذحTotal coliform   َُ ػ٘ذٓب رؼط٢ اُؼ٤٘بد ٗزبئظ إ٣غبث٤خTotal 

Coliform group  ٍ ٣غت إ ٣زْ ػَٔ اخزجبسE.Coli   ٝFecal coliform  

:- الاخزجبر

  :-ػٖ هش٣ن  ٣Coliform groupزْ اخزجبس ٝعٞد 

1- Multiple - tube fermentation technique.                                      2 - 

Membrane filter technique 

 َُ رغزخذّ هش٣وخ الأٗبث٤ت أُزؼذدح لإ٣غبد اُؼذد الاؽزٔب٢ُColiform group ( MPN )  

 (MPN)  ػذد اؽزٔب٢ُ ٣ٞمؼ ًضبكخ ٞٛColiform  ك٠ اُؼ٤٘خ ٝ ٜٓ٘ب ٣زنؼ ٓذٟ رأص٤ش ػ٤ِٔخ

 .     0ػبُغخ ػ٠ِ ا٤ُٔبٙ اُْ

 

 EC  الاخزجبر نجكززٚب انمٕنٌٕ انجزاسٚخ ثبطزخذاو ثٛئخ.  1

FecalColiform Test (EC medium)                                                        

                                                   

ُزلشهخ اُغضء ٖٓ ثٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ اُزٟ ٣٘ز٠ٔ ُجٌزش٣ب  اخزجبس ثٌزش٣ب اُوُٕٞٞ اُجشاص٣خ ٣غزؼَٔ

اعزؼَٔ ًطش٣وخ عش٣ؼخ لاخزجبس ٤ٓبٙ أُؾبس٣بد  , أُخِلبد اُغبئِخ . اُوُٕٞٞ اُجشاص٣خ 

. ًبخزجبس ٓجبؽش A  1ث٤ئخ Shellfishأُؼبُغخ
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: ٝرش٤ًجٜب   ECثٛئخ  1.   1

Tryptose or trypticase ………………………………….     20     g 

Lactose …………………………………………………..   5        g 

Bile salt mixture or bile salt No.3………………………… 1.5     g 

Dipotassium hydrogen phosphate ………………………  . 4      g 

Potassium dihydrogen phosphate………………………  1.5      g 

Sodium chloride ………………………………………….  5        g 

Reagent-grade water ……………………………………….1        L 

 

. ثؼذ اُزؼو٤ْ, 2 +/- ٣6,9غت إٔ ٣ٌٕٞ   pH. رنبف أٌُٞٗبد ا٠ُ ا٤ُٔبٙ, رخِو ع٤ذا, رغخٖ ُززٝة

هجَ اُزؼو٤ْ ٝصع ك٠ أٗبث٤ت رخٔش, ًَ ٝاؽذح ثٜب اٗجٞثخ دسٛبّ ٓوِٞثخ , ٤ًٔخ ٖٓ اُج٤ئخ ًبك٤خ ُزـط٠ 

عذ الأٗبث٤ت ثـطبء ٓؼذ٠ٗ أٝ ثلاعز٠ٌ٤ ٓوبّٝ ُؾشاسح . لأهَ عضئ٤ب ثؼذ اُزؼو٤ْالأٗجٞثخ أُوِٞثخ أٝ ػ٠ِ ا

 . اُزؼو٤ْ

 

  Procedureانطزٚمخ .  2

اُز٠ رظٜش ٗز٤غخ ا٣غبث٤خ ثبٕ ٣ٌٕٞ ك٠ أٗبث٤ت  Presumptive testاسعَ اٗبث٤ت الاخزجبس اُلشم٠ 

ٕ لاعشاء اخزجبس ثٌزش٣ب عبػخ ٖٓ اُزؾن٢ 48دسٛبّ أ٣خ ٤ًٔخ ٖٓ اُـبص, ٗٔٞ, أٝ ؽٔٞمخ خلاٍ 

 .اُوُٕٞٞ اُجشاص٣خ

 

اعزخذّ . ٛض أٗبث٤ت الاخزجبس اُلشم٠ ثشكن أٝ اُضعبعبد اُز٠ أظٜشد ؿبص, ٗٔٞ, أٝ ؽٔٞمخ .  1.  2

 ْٓ ُ٘وَ اُ٘ٔٞ ٖٓ ًَ اٗجٞثخ أٝ صعبعخ ٓٞعجخ  3,5  –3ُٞة هطش كزؾزٜب 

 

. عبػخ 2 +/- 24ٝ دسعخ ٓئ٣ٞخ ُٔذح 2 +/- 44,5ك٠ ؽٔبّ ٓبئ٠ ػ٘ذ ( EC)ؽنٖ الأٗبث٤ت أُِوؾخ .  2.  2

اؽشؿ ػ٠ِ إٔ . ٖٓ الاٗزٜبء ٖٓ ؽوٜ٘ب 30أُِوؾخ ك٠ اُؾٔبّ أُبئ٠ خلاٍ  ECمغ ًَ أٗبث٤ت ٓشم 

 . ٣ٌٕٞ ك٠ اُؾٔبّ أُبئ٠ ٤ًٔخ ٖٓ ا٤ُٔبٙ رٌل٠ ُزـط٤خ ٓغزٟٞ اُج٤ئخ ك٠ الأٗبث٤ت أُؾن٘خ

 

 رفظٛز انُزبئح

 

عبػخ أٝ أهَ ٣ؼزجش الاخزجبس ٓٞعت ُجٌزش٣ب  2 +/- 24خلاٍ   ECاٗزبط اُـبص ٓغ اُ٘ٔٞ ك٠ ث٤ئخ ٓشم  

ارا اعزؼِٔذ . ٣ؼزجش اُزلبػَ عبُت( ٓغ ٝعٞد ٗٔٞ ه٤َِ أٝ ٓؼذّٝ)اُلؾَ ك٠ اٗزبط ؿبص . اُوُٕٞٞ اُجشاص٣خ 

ٝػ٘ذ اعزؼٔبٍ . أُٞعجخ ٝروشأ ٖٓ اُغذاٍٝ اُغبثوخEC ٖٓ ػذد أٗبث٤ت   MPNالأٗبث٤ت أُزؼذدح , ٣ؾغت 

رزًش اُ٘ز٤غخ ػ٠ِ فٞسح ٝعٞد أٝ ؿ٤بة ُجٌزش٣ب اُوُٕٞٞ   Presumptiveٝاؽذح ٖٓ اخزجبس  اٗجٞثخ

.اُجشاص٣خ
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- 39 - 

 

 

 اخزجبر ٚكززٚب انمٕنٌٕ انجزاسٚخ انًجبشز . 3

Fecal-coliform Direct Test (A-1 medium) 

                                  

انجٛئخ  .  1.  3

  A 1 ٝرش٤ًت ث٤ئخ. Presumptive phaseؽِخ اكزشام٤خ , ٤ُظ ٛ٘بى ٓشA1رغزخذّ ث٤ئخ ٓشم 

: ًٔب ٠ِ٣

Lactose ………………………………………………………….   5   g 

Tryptose ………………………………………….. …………… 20  g 

Sodium chloride …………………………………. ……………..  5  g 

Salicin …………………………………………………………….  0.5 g 

Polyethylene  glycol p-isooctyl phenyl ether (Tween 100) ……… 1 ml 

Reagent-grade water ……………………………………………...   1  L 

 

هجَ اُزؼو٤ْ . . ,1 +/- 6,9ػ٘ذ   pH, ٝامجو  X 010 عخٖ لاراثخ أٌُٞٗبد اُقِجخ, امق ر٣ٖٞ

عضئ٤ب  ٝصع اُج٤ئخ ك٠ أٗبث٤ت رخ٤ٔش ثٜب اٗبث٤ت دسٛبّ ٓوِٞثخ ث٤ٌٔخ رٌل٠ ُـٔش اٗجٞثخ دسٛبّ ػ٠ِ الأهَ

دهبئن ك٠  10ػوْ ُٔذح . ؿو الأٗبث٤ت ثأؿط٤خ ٓؼذ٤ٗخ أٝ ثلاعز٤ي ٓوبّٝ ُؾشاسح اُزؼو٤ْ. ثؼذ اُزؼو٤ْ

خضٕ الأٗبث٤ت ك٠ اُظلاّ ػ٘ذ دسعخ ؽشاسح اُـشكخ ثؾ٤ش لا . دسعخ ٓئ٣ٞخ 121الأٝرًٞلاف ػ٘ذ 

. رغبَٛ رٌٕٞ ساعت . أ٣بّ 7رزؼذٟ كزشح اُزخض٣ٖ 

َِٓ  ٖٓ اُؼ٤٘خ ثؾ٤ش لا ٣زأصش رش٤ًض اُج٤ئخ  ٣10ٌٖٔ اعزؼٔبٍ  ؽنش اُج٤ئخ ثزش٤ًض ٓنبػق ؽز٠

 .ثبمبكخ اُؼ٤٘خ

 

انطزٚمخ  .  1.  3

ٝ دسعخ ٓئ٣ٞخ  صْ 5 +/- 35عبػبد ػ٘ذ  3ًٔب رًش عبثوب ؽنٖ ُٔذح    A 1ُوؼ الأٗبث٤ت ٖٓ ث٤ئخ 

 .حعبع 2 +/- 21ٝ دسعخ ٓئ٣ٞخ ٝؽنٖ ُٔذح 2 +/- 44,5اٗوَ الأٗبث٤ت ا٠ُ ؽٔبّ ٓبئ٠ ػ٘ذ 

 

  رفظٛز انُزبئح.  2.  3

عبػخ أٝ أهَ ٣ؼزجش ػلآخ ػ٠ِ إٔ الأٗجٞثخ ا٣غبث٤خ ُلاخزجبس ُجٌزش٣ب  24اٗزبط اُـبص ك٠ الأٗبث٤ت خلاٍ 

 .ٖٓ ػذد الأٗبث٤ت الا٣غبث٤خ    MPNاؽغت اُؼذد الأًضش اؽزٔبلا . اُوُٕٞٞ اُجشاص٣خ
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طزٚمخ أغشٛخ انززثٛر نًدًٕػخ ثكززٚب انمٕنٌٕ 

Membrane Filter Technique of the Coliform Group 

يمذيخ  .  1

هش٣وخ أؿؾ٤خ اُزشؽ٤ؼ ٣ٌٖٔ اعزؼٔبُٜب ٓغ ؽغّٞ ًج٤شح ٗٞػب ٓب ٖٓ اُؼ٤٘بد, ٝػبدح ر٘زظ ٗزبئظ أًضش 

ؽو٤وخ ٖٓ هشثوخ اُذد الأًضلا اؽزٔبلاص هش٣وخ أؿؾ٤خ اُزشؽ٤ؼ ٓل٤ذح عذا ك٠ ٓشاهجخ ٤ٓبٙ اُؾشة ٝػذ٣ذ 

ٝٓغ رُي, كبٕ هش٣وخ أؿؾ٤خ اُزشؽ٤ؼ ُٜب ثؼل أُؾذٝد٣بد, خبفخ ػ٘ذ . ٣ؼ٤خٖٓ ٗٞػ٤بد ا٤ُٔبٙ اٌُت

اخزجبس ا٤ُٔبٙ راد اُؼٌبسح اُؼب٤ُخ أٝ أػذاد اُجٌزش٣ب اُز٠ لا ر٘ز٠ٔ ا٠ُ ٓغٔٞػخ ثٌزش٣ب اُوُٕٞٞ 

Noncoliform (background)  . ٝػ٘ذ اعزخذاّ هش٣وخ أؿؾ٤خ اُزشؽ٤ؼ عبثوب, ًبٕ ٖٓ أُشؿٞة

ٖٓ اُز٠ ٣غزخذٜٓب أُؼَٔ ك٠ ٗلظ اُٞهذ ٓغ هش٣وخ الأؿؾ٤خ صجبد آٌب٤ٗخ رطج٤وٜب  اعشاء اخزجبساد

 . ُِٝٔوبسٗخ

 

   Definitionرؼزٚف .  2

ثبُ٘غجخ ُطش٣وخ أؿؾ٤خ اُزشؽ٤ؼ كبٕ ٓغٔٞػخ ثٌزش٣ب اُوُٕٞٞ ػشكذ ػ٠ِ أٜٗب رِي الاٛٞائجخ اخز٤بسا , 

ر٘زظ ٓغزؼٔشاد ؽٔشاء ثِٔؼخ رٛج٤خ  عبُجخ ُغشاّ, ؿ٤ش ٌٓٞٗخ ُِغشاص٤ْ , ػق٣ٞخ اُؾٌَ ٝاُز٠

Mettalic (golden) sheen  ٍٓئ٣ٞخ ػ٠ِ ث٤ئخ الاٗذٝ  35عبػخ ػ٘ذ  24خلاEndo medium  

ثؼل أػنبء ٓغٔٞػخ ثٌزش٣ب اُوُٕٞٞ سثٔب ر٘زظ ٓغزؼٔشاد ثِٕٞ . ٝاُز٠ رؾزٟٞ ػ٠ِ عٌش اُلاًزٞص 

ٝٛزٙ . دٕٝ أُِؼخ أُؼذ٤ٗخ  Nucleatedأٝ راد ٗٞاٙ  Mucoid, ٓخبه٤خ  Dark red أؽٔش هبرْ

ٝػ٘ظ اخزجبس ٓضاسع .  Atypicalرق٘ق ػ٠ِ أٜٗب ٓغزؼٔشاد ثٌزش٣ب اُوُٕٞٞ ٌُٜٝ٘ب ؿ٤ش ٓضب٤ُخ 

كبٜٗب رٌٕٞ عبُجخ لاٗض٣ْ ع٤زًٞشّٝ أًغ٤ذ٣ض  Purified culturesثٌزش٣ب اُوُٕٞٞ أُ٘وبح 

Cytochrome oxidase negative   ْٝٓٞعجخ لاٗض٣B-galactosidase  .ٝ ٚٗثقلخ ػبٓخ , كب

اُـ٤ش ٓخبه٤خ   Pinkرؼزجش أُغزؼٔشاد راد إُِٞ الأؽٔش اُٞسدٟ  MFك٠ رِي اُطش٣وخ 

Nunmucoid  ٖٓ اُضسهبء, اُج٤نبء, أٝ ػذ٣ٔخ إُِٞ ٝاُز٠ ٣٘وقٜب أُِؼبٕ كبٜٗب رؼزجش ٤ُغذ ,

.  ثٌزش٣ب اُوُٕٞٞ
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  Applicationانزطجٛك .  3

 

, اُغض٣ئبد أٝ أٟ ٓٞاد ٓزذاخِخ سثٔب لا رغٔؼ ثبخزجبس ؽغْ ٖٓ  اُؼٌبسح أُزغججخ ػٖ ٝعٞد اُطؾبُت

ٝاُزوذ٣شاد أُ٘خلنخ ُجٌزش٣ب اُوُٕٞٞ سثٔب رزغجت ػٖ ٝعٞد اُجٌزش٣ب . اُؼ٤٘خ ًبك٠ لاٗزبط ٗزبئظ ٓؼ٣ٞ٘خ

 .الأخشٟ ٝاُز٠ لا ر٘ز٠ٔ ُجٌزش٣ب اُوُٕٞٞ, أٝ ػْ ٝعٞد ٓٞاد عبٓخ 

 

، ٔنكٍ نٛض نهًخهفبد   Saline waterخزجبس ا٤ُٔبٙ أُبُؾخ هش٣وخ أؿؾ٤خ اُزشؽ٤ؼ هبثِخ ُِزٌج٤ن لا 

ٓزجٞػخ ثٔؼبُغخ ثبٌُِٞس ثغجت اُؼٌبسح ػ٘ذ اعزخذاّ ؽغّٞ انظبئهخ انزٗ اخزٖ ػهٛٓب يؼزبخخ يجذئٛخ 

. ًج٤شح ٖٓ اُؼ٤٘بد أٝ ٓخِلبد عبئِخ رؾزٟٞ ػ٠ِ ٓؼبدٕ عبٓخ أٝ ٓٞاد ػن٣ٞخ عبٓخ ٓضَ اُل٤٘ٞلاد

ك٠ ٤ٓبٙ اُؾشة   total coliforms  Stressedاُوُٕٞٞ ا٤ٌُِخ أُنبسح ٌُِٝضق ػٖ رٞاعذ ثٌزش٣ب

ٝٗبرظ أُؼبُغخ اُضب٣ٞٗخ ٖٓ أُخِلبد اُغبئِخ أُؼبُغخ ثبٌُِٞس كبٕ اُطش٣وخ فٔٔذ ٌُِؾق  أُؼبُغخ

 (. Module 4عز٘بُٜٝب ك٠ ) ػٖ رٞاعذ رِي أُغٔٞػخ 

 

ٝلاؿشاك أُشاهجخ اُخبفخ, . َِٓ 100ؽؾخ ٛٞ ٝؽغْ اُؼ٤٘خ اُلاصّ اخزجبسٙ ك٠ ؽبُخ ٤ٓبٙ اُؾشثبُٔش 

ٓضَ ؽَ ٓؾبًَ ٗٞػ٤خ ا٤ُٔبٙ أٝ رق٤٘ق ثٌزش٣ب اُوُٕٞٞ ك٠ اُزش٤ًضاد أُ٘خلنخ ٖٓ خلاٍ خطٞاد 

ارا ًبٗذ أُٞاد أُؼِوخ رٔ٘غ رشؽ٤ؼ اُِزش . ُزش ٖٓ اُؼ٤٘خ 1أُؼبُغخ, سثٔب ٣ٌٕٞ ٖٓ أُشؿٞة اخزجبس 

ٝرغٔغ . َِٓ ٓضلا ُِزؾ٤َِ 250ُؼ٤٘خ ا٠ُ ا٠ُ أعضاء فـ٤شح , ٖٓ اُؼ٤٘خ  خلاٍ ٓشؽؼ ٝاؽذ, روغْ ا

ٝاُ٘زبئظ ثبُ٘غجخ ُزو٤٤ْ ٗٞػ٤خ ا٤ُٔبٙ ثزِي اُطش٣وز٤ٖ ٓزٔبصِزبٕ ( ٓوبسٗخ اُغذاٍٝ اُزب٤ُخ)اػذاد اُزشؽ٤ؼ 

ثٌزش٣ب اُوُٕٞٞ .ٌُٖٝ الأػذاد الاؽقبئ٤خ ثطش٣وخ الأؿؾ٤خ أًضش دهخ ٖٓ هش٣وخ اُؼذد الأًضش اؽزٔبلا

ٝأؽغبّ أفـش ٖٓ اُؼ٤٘بد . اُِزش/ػٖ أُشؽؾبد أُغزخذٓخ ُزشؽ٤ؼ اُؼ٤٘خ ٤ٌُٕٞ ُذ٣زب اُؼذد اُ٘برغخ

أٝ   Source waterأٝ ٓقذس ا٤ُٔبٙ   Recreational waterرٌٕٞ لاصٓخ ك٠ ؽبُخ ٤ٓبٙ أُز٘ضٛبد 

ث٤ٖ هش٣وخ  ٝاُذساعبد أُوبسٗخ ٓب. أُخِلبد اُغبئِخ ٝاُز٠ رؾزٟٞ ػ٠ِ أػذاد ػب٤ُخ ٖٓ ثٌزش٣ب اُوُٕٞٞ

ٓوبسٗخ )ُٔشؽؾبد اُـؾبئ٤خ ٝهش٣وخ اُؼذد الأًضش اؽزٔبلا أظٜشد ص٣بدح دهخ هش٣وخ أؿؾ٤خ اُزشؽ٤ؼ 

ٝاُ٘زبئظ ثبُ٘غجخ ُزو٤٤ْ ٗٞػ٤خ ا٤ُٔبٙ ثزِي اُطش٣وز٤ٖ ٓزٔبصِزبٕ ٌُٖٝ الأػذاد الاؽقبئ٤خ ( اُغذاٍٝ اُزب٤ُخ

ثطش٣وخ الأؿؾ٤خ أًضش دهخ ٖٓ هش٣وخ  ثطش٣وخ الأؿؾ٤خ أًضش دهخ ٖٓ هش٣ن ٌُٖٝ الأػذاد الاؽقبئ٤خ

 اُؼذد الأًضش اؽزٔبلا
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 انطزٚمخ انمٛبطٛخ نجكززٚب انمٕنٌٕ ثبطزخذاو أغشٛخ انززشٛر

Standard Total Coliform Membrane Filter Procedure 

 

  Laboratory apparatusالأدٔاد انًؼًهٛخ .  1 

أعٜضح أخشٟ رٌٕٞ ٓق٘ٞػخ ٖٓ ٓٞاد خب٤ُخ ٖٓ  ُِزؾ٤َِ ثأؿؾ٤خ اُزشؽ٤ؼ اعزؼَٔ أدٝاد صعبع٤خ ٝأ١

. أُٞاد اُغبٓخ ٝاُز٠ سثٔب رؤصش ػ٠ِ ٗٔٞ اُجٌزش٣ب

  سخبخبد انؼُٛبدSampling bottles   ( َ QA/ QC Notes )

  سخبخبد انزخفٛفDilution bottles   ( َ QA/ QC Notes)  .

  انًبصبد ٔانًخبثٛز انًذرخخPipets and graduated cylinders QA/QC 

Notes) ) هجَ اُزؼو٤ْ , ٣ـط٠ اُغِ٘ذساد ثٞسم ًشاكذ أٝ ا٤ُّٗٞٓٞٞ ٝرٌٕٞ اُزـط٤خ ؿ٤ش

. ٓؾٌٔخ, ٝثؼذ اُزؼو٤ْ ٓجبؽشح اؽٌْ اُزـط٤خ

  أٔػٛخ ثٛئخ انشرعContainers of culture medium   

  أطجبق انشرعCulture dishes   

  ٔزذاد انززشٛرFiltration units 

  أغشٛخ انززشٛرMembrane filter   

  انٕطبدح انًبصخAbsorbent bads   

  انًلالظForceps    

  انًٛكزٔطكٕة ٔيصذر الاضبءح Microscope and light source 
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 Materials and Culture Mediaانًٕاد ٔثٛئبد انشرع  .2

 

خضٕ اُج٤ئخ . لا رِغأ ا٠ُ رؾن٤ش اُج٤ئخ ٖٓ ٌٓٞٗبرٜب هبُٔب اُج٤ئخ اُغبٛضح ٓزٞاكشح ػ٠ِ ٗطبم رغبسٟ

. ُِزؾٌْ ك٠ ٗٞػ٤خ اُج٤ئخ  QC/QAأٗظش . رْ كزؼ ػجٞرٜب ك٠ ٓغلق اُز٠

ٓغ ًَ ُٞه عذ٣ذ ( . QC/QA)اخزجش ًَ ُٞه عذ٣ذ ٖٓ اُج٤ئخ ثبعزؼٔبٍ اُِٞه اُوذ٣ْ أُوجٍٞ ًٔشعغ 

ٖٓ ٓغزؼٔشاد ثٌزش٣ب % 10ػ٠ِ الأهَ ٖٓ   Verifyرؾون   Endo typeٖٓ ث٤ئخ ٖٓ ٗٞع الاٗذٝ   

ٕ اُؼ٤٘بد اُطج٤ؼ٤خ أٝ ػ٤٘بد ثٜب امبكبد ٓؼشٝكخ, ُٔوبسٗخ اُِٞهبد اُوُٕٞٞ أُزؾقَ ػ٤ِٜب ّ

.  Recoveryأُخزِلخ ُِج٤ئخ ٝهذسرٜب ػ٠ِ الاعزخلاؿ 

ثبعزخذاّ ٓضسػخ   M Fُِج٤ئخ اُز٠ عزغزخذّ ٓغ  Batchهجَ الاعزؼٔبٍ, اخزجش ًَ ػ٤ِٔخ رؾن٤ش 

اخزجش رِٞس ثٌزش٣ب . ُج٤خٓؼشٝف أٜٗب رؼط٠ ٗز٤غخ ا٣غبث٤خ ٝأخشٟ ٓؼشٝف أٜٗب رؼط٠ ٗز٤غخ ط

َِٓ ٖٓ ٓؾٍِٞ اُزخل٤ق أٝاُؾطق  30  –20اُوُٕٞٞ ػ٘ذ ثذا٣خ ٜٝٗب٣خ ًَ عِغِخ ٖٓ اُزشؽ٤ؼ ثزشؽ٤ؼ 

. اسكل أ٣خ ٗزبئظ ٝاهِت ػ٤٘خ أخشٟ  Controlsارا ظٜش رِٞس ك٠ أُشعؼ٤بد . خلاٍ أُشؽؼ

 

   LES Endo agarثٛئخ . 1.  2

  M-Endo  ثٛئخ.  2.  2

Tryptone or polypeptone ………………………………………..10    g 

Thiopeptone or thiotone ………………………………………    5     g 

Casitone or trypticase …………………………………………    5    g 

Yeast extract ……………………………………………………  1,5 g 

Lactose ………………………………………………………  12,5   g 

Sodium chloride ……………………………………………… 5        g 

Dipotassium hydrogen phosphatr ……………………   …….  4,375 g 

Potassium dihydrogen phosphate ……………………………  1,375 g 

Sodium lauryl sulphate ……………………………………… 0,05    g 

Sodium desoxycholate  ……………………………………… 0.1      g 

Sodium sulfite ………………………………………………   2,1      g 

Basic fuchsin ………………………………………………    1,05     g 

Agar ………………………………………………………… 15        g 

Reagent-grade water  ………………………………………… 1        L 

 

عخٖ . ًخؾٍٞ ا٣ضب٣َ% 90َِٓ  20ر ُزش ٓبء ٣ؾزٟٞ ػ٠ِ 1رنبف أٌُٞٗبد ا٠ُ  -رؾن٤ش ا٥عبس

َِٓ ك٠  7  –5ٝصع ٤ًٔبد . دسعخ ٓئ٣ٞخ 50  –45ٝرشكغ ٝرجشد ا٠ُ  ا٠ُ هشة اُـ٤ِبٕ لاراثخ ا٥عبس,

ارا اعزؼِٔذ اهجبم ثأهطبس ٓخزِلخ ٣شاػ٠ ٝمغ ٤ًٔخ ٖٓ . ْٓ 60الأهجبم اُضعبط أٝ ثلاعز٤ي هطش 
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ٖٓ اُؼبدٟ ٝعٞد . ,2 +/- 7,2اُٜ٘بئ٠   pH. لا رؼوْ اُج٤ئخ ك٠ الاٝرًٞلاف. اُج٤ئخ رؼط٠ ٗلظ اُغٔي 

. ساعت 

.  ح اُٜ٘بئ٤خ ك٠ اُظلاّ ٣ٝغزجؼذ اُـ٤ش ٓغزؼَٔ ٖٓ اُج٤ئخ ثؼذ اعجٞػ٤ٖثشد اُج٤ئ

( َِٓ ٌَُ هجن 2) ؽنش ًٔب رًش عبثوب ٓغ ػذّ امبكخ ا٥عبس , ٝصع اُج٤ئخ اُغبئِخ _ رؾن٤ش أُشم

أُشم هذ . ٝثبؽزشاط ٣ضاٍ اُضائذ ٖٓ اُج٤ئخ (  QA/QCاسعغ ا٠ُ خقبئقٜب ) ػ٠ِ اُٞعبئذ أُبفخ 

ٌُٜٝ٘ب لا رزذاخَ ٓغ ًلبءح اُج٤ئخ ارا ًبٗذ اُٞعبئذ أُبفخ ٣ؾٜذ ُٜب ثأٜٗب خب٤ُخ ٖٓ  ٣ٌٕٞ ثٚ سٝاعت

أُشم أُجشد سثٔب ٣خضٕ . اٌُجش٣زبد أٝ أٟ ٓٞاد عبٓخ ثزش٤ًضاد ٣ٌٖٔ إٔ رون٠ ػ٠ِ ٗٔٞ اُجٌزش٣ب

. أ٣بّ 4ا٠ُ 

 

 )  QA/QCساعغ  )انؼُٛبد .  3

رؼزٚف ثكززٚب انمٕنٌٕ  .  4

عبػخ  24خلاٍ   Metallic sheen( ٓؼذ٤ٗخ)ٓغزؼٔشاد ؽٔشاء ٓغ ُٔؼخ رٛج٤خ  اُجٌزش٣ب اُز٠ ر٘زظ

. دسعخ ٓئ٣ٞخ ػ٠ِ ث٤ئخ ٖٓ ٗٞع الاٗذٝ رؼزجش ػنٖٞٓ ٓغٔٞػخ ثٌزش٣ب اُوُٕٞٞ 35ٖٓ اُزؾن٤ٖ ػ٠ِ 

ٛزا . أُِؼخ هذ رـط٠ أُغزؼٔشح ًِٜب أٝ هذ رظٜش ػ٠ِ ٓشًض أُغزؼٔشح كوو أٝ ػ٠ِ اُؾٞاف 

ٝث٤٘ٔب ٛزٙ اُخبف٤خ . ُوُٕٞٞ ٣ؼزٔذ ػ٠ِ اٗزبط الأُذ٤ٛذاد ٖٓ رخٔش اُلاًزٞصاُزؼش٣ق ُجٌزش٣ب ا

اُج٤ًٞ٤ٔب٣ٝخ ٠ٛ عضء ٖٓ هش٣ن ػ٤ِٔخ اُزٔض٤َ اُـزائ٠ لاٗزبط اُـبص ك٠ اخزجبس اُؼذد الأًضش اؽزٔبلا, 

ٝػ٠ِ رُي, كبٕ ٛزا . كبٕ ثؼل الاخزلاف ك٠ أُِؼبٕ ُِٔغزؼٔشاد ٣لاؽو ث٤ٖ علالاد ثٌزش٣ب اُوُٕٞٞ

الاخزلاف اُجغ٤و ك٠ رؾذ٣ذ اُذ٤َُ لا ٣زًش ػ٠ِ أٗٚ خط٤ش ُزـ٤٤ش ٓـضاٙ ٖٓ ٗبؽ٤خ اُقؾخ اُؼبٓخ, 

خبفخ ارا اعش٣ذ دساعبد ٓ٘بعجخ لا٣غبد اُؼلاهخ ث٤ٖ اُ٘زبئظ أُزؾقَ ػ٤ِٜب ثطش٣وخ أؿؾ٤خ اُزشؽ٤ؼ 

.  ٝالأخشٟ أُزؾقَ ػ٤ِٜب ثطش٣وخاٗبث٤ت اُزخٔش أُزؼذدح

   Procedureانطزٚمخ .  5

ك٠ رؾ٤َِ  ٤ٓبٙ اُؾشة ٣ؾٌْ . ٣ؾٌْ ؽغْ اُؼ٤٘خ ثٌضبكخ اُجٌزش٣ب أُزٞهؼخ: اخز٤بس ؽغْ اُؼ٤٘خ .  1.  5

.  (اُغذٍٝ اُزب٠ُ) ؽغْ اُؼ٤٘خ ثبُؼٌبسحٕ أٝ ث٘ٔٞ اُجٌزش٣ب اُز٠ لا ر٘ز٠ٔ ا٠ُ ثٌزش٣ب اُوُٕٞٞ ػ٠ِ اُج٤ئخ 

 .َِٓ ٛٞ اُؾغْ اُشع٠ٔ 100ُٝلأؿشاك اُز٘ظ٤ٔ٤خ, 
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- 46 - 

 

 



 WWM-gtzثشٗبٓظ أداسٙ ا٤ُٔبٙ ٝاُقشف اُقؾ٠                                                                             ٓؼبَٓ أُؾطبد-٤ٌٓشٝث٤ُٞٞع٤ب ا٤ُٔبٙ
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ٓغزؼٔشح  200ٓغزؼٔشح ٖٓ ثٌزش٣ب اُوُٕٞٞ ٤ُٝظ أًضش ٖٓ  80  –20لأٓضَ ٖٓ اُؼ٤٘خ ع٤٘زظ اُؾغْ ا

َِٓ, أٝ  1000ا٠ُ  100رؾ٤َِ ٤ٓبٙ اُؾشة ثزشؽ٤ؼ ٖٓ . ٖٓ ًَ الأٗٞاع ػ٠ِ عطؼ  أُشؽؼ اُـؾبئ٠

ـؾ٤َِ ا٤ُٔبٙ . َِٓ 25ًلا  4َِٓ أٝ  50ثزشؽ٤ؼ ٌٓشساد ٖٓ ػ٤٘بد فـ٤شح اُؾغْ ٓضَ اص٘بٕ ًلا 

ك٠ . , ٣ؼزٔذ ػ٠ِ ًضبكخ اُجٌزش٣ب أُزٞهؼخ( ٓخللخ أٝ ؿ٤ش ٓخللخ) ؽغّٞ ٓخزِلخ  3خشٟ ثزشؽ٤ؼ الأ

َِٓ ٓؾٍِٞ رخل٤ق  10أمق ؽٞا٠ُ ( ٓخللخ أٝ ؿ٤ش ٓخللخ)َِٓ ٖٓ اُؼ٤٘خ  10ؽبُخ رشؽ٤ؼ أهَ ٖٓ 

اُزخل٤ق ٓؼوْ ا٠ُ هٔغ اُزشؽ٤ؼ هجَ اُزشؽ٤ؼ أٝ اٗوَ اُؾغْ ٖٓ اُؼ٤٘خ ا٠ُ صعبعخ رخل٤ق ٝسؽؼ ٗبرظ 

 . ٛزٙ اُض٣بدح ك٠ ؽغْ ا٤ُٔبٙ ٣غبػذ ػ٠ِ اٗزظبّ رٞص٣غ ٓؼِن اُجٌزش٣ب ػ٠ِ عطؼ اُلِزش . ع٤ٔؼٚ

 

    Sterile filtration unitsٔزذاد انززشٛر انًؼمًخ .  1.  5

اعزؼَٔ ٝؽذاد رشؽ٤ؼ ٓؼؤخ ك٠ ثذا٣خ ًَ عِغِخ ٖٓ اُزشؽ٤ؾبد أُززب٤ُخ ًؾذ أد٠ٗ ٖٓ اُؾ٤طخ ُٔ٘غ 

. ده٤وخ أٝ أًضش ث٤ٖ ػ٤ِٔبد اُزشؽ٤ؼ أُززب٤ُخ 30ُخ اُزشؽ٤ؼ رؼزجش ٓؼزشمخ ارا ٓشد كزشح عِظ. اُزِٞس

ا ؽذس رُي ػبَٓ ػ٤ِٔخ اُزشؽ٤ؼ اُزب٤ُخ ػ٠ِ اُشؿْ ٖٓ اٗزٔبئٜب ا٠ُ ػ٤ِٔخ عبثوخ ػ٠ِ أٜٗب ػ٤ِٔخ 1ٝار

 (. QALQCساعغ ) عذ٣ذحٝثبُزب٠ُ ػوْ ًَ اُغٜبص 

 

  Filtration of sampleرزشٛر انؼُٛخ . 2.  5

اُغطؼ أُوغْ ا٠ُ )  Sterile membrane filterثبعزؼٔبٍ ِٓوو ٓؼوْ , مغ ٓشؽؼ ؿؾبئ٠ ٓؼوْ 

ثؾشؿ مغ اُغضء أُزؾشى ٖٓ اُؤغ ػ٠ِ اُغضء . ػ٠ِ اُغضء أُذػْ أُ٘لز ٖٓ اُغٜبص( أػ٠ِ

. ؽ عضئ٠سؽؼ اُؼ٤٘خ رؾذ رلش١. اُؾبَٓ ُِلِزش ٝصجزٚ ع٤ذا ٓغ ٓشاػبح ػذّ اُغٔبػ ثٞعٞد أٟ رغ٤ش٣ت

 30  –20دكؼبد ًَ َٓ ث٤ٖ  3ٓغ ثوبء اُلِزش ك٠ ٌٓبٗٚ اؿغَ اُغطؼ اُذاخ٠ِ ُِؤغ ٖٓ خلاٍ رشؽ٤ؼ 

ًٝجذ٣َ, اؽطق اُؤغ ثز٤بس ٖٓ ٓؾٍِٞ اُزخل٤ق أُؼوْ ٖٓ صعبعخ . َِٓ ٖٓ ٓؾٍِٞ اُزخل٤ق أُؼوْ

ٗبد ٣ٔ٘غ ٖٓ اُؾطق ث٤ٖ اُؼ٢. ٓغ الاؽزشاط ٖٓ اُزِٞس خلاٍ الاعزؼٔبٍ  Washing bottleؿغ٤َ

ٓغ اٗزٜبء اُؾطق اُٜ٘بئ٠ ٝػ٤ِٔخ اُزشؽ٤ؼ اٝهق اُزلش٣ؾ, اكزؼ ٝصٍ اُؤغ, ٝاُزوو . اٗزوبٍ اُزِٞس

, ٝمؼٚ ػ٠ِ اُج٤ئخ أُخزبسح ثؾشًخ دائش٣خ ُٔ٘غ ؽغض اُٜٞاء ث٤ٖ اُلِزش .اُلِزش اُـؾبئ٠ ثِٔوو ٓؼوْ

 24-22اؿِن اُطجن ٝاهِجٚ ٝؽنٖ ُٔذح . ٝاُج٤ئخ ٝٛزا ٣ٔ٘غ اٗزوبٍ اُج٤ئخ ا٠ُ اُخلا٣ب ػ٠ِ عطؼ اُلِزش

 .دسعخ ٓئ٣ٞخ,  5 +/- 35عبػخ ػ٘ذ 

 

 2ك٠ اُطجن ٝؽجؼٜب ثبعزؼٔبٍ    Filter padك٠ ؽبُخ اعزخذاّ اُج٤ئخ اُغبئِخ, مغ اُٞعبدح أُبفخ 

مغ اُلِزش (. ثبُزغل٤ق)ٝثبؽزشاط اصٍ اُضائذ ٖٓ اُج٤ئخ ُْٝ ٣ٔزـ ( M-Endo)َِٓ ٖٓ اُج٤ئخ 

دسعخ ٓئ٣ٞخ , 5 +/- ٠ُ35 اُٞعبدح أُؾجؼخ ثبُج٤ئخ, اهِت اُطجن, ٝؽنٖ ػ٘ذ أُؾنش ٓجبؽشح ع

. عبػخ 24ُٔذح 
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ر٤٤ٔض أُغزؼٔشاد عٞاء ك٠ ؽبُخ اعزخذاّ اُج٤ئخ ك٠ فٞسح فِجخ أٝ عبئِخ سثٔب ثلوذ أٝ ٣زؼزس ارا 

.  عبػخ 24ؽن٘ذ أُضاسع أًضش ٖٓ 

ٍ ٝاخزجبسٛب ًٔقذس ُِزِٞس ث٘ؾن٤ٖ َٓ 100ثؼذ ػؾش ػ٤٘بد اخزجش رؼو٤ْ ٤ٓبٙ اُؾطق  ثزشؽ٤ؼ 

. أهجبهٜب رؾذ ٗلظ ظشٝف رؾ٤َِ اُؼ٤٘خ

ُؼ٤٘بد ا٤ُٔبٙ اُز٠ رغزؼَٔ ك٠ اؿشاك أخشٟ خلاف اُؾشة ٝثغجت ٝعٞد أػذاد ًج٤شح ٖٓ ثٌزش٣ب 

 Buffer rinseًٝجذ٣َ, اعزؼَٔ ٓؾٍِٞ ٓ٘ظْ . اُوُٕٞٞ ٣غت رؼو٤ْ ٝؽذح اُزشؽ٤ؼ ثؼذ ًَ ػ٤٘خ

 .اُلِزش ٝٓ٘غ ٗوَ اُزِٞس ث٤ٖ اُؼ٤٘بدُؾطق اُٞؽذح ثؼذ اصاُخ 

 

  Alternative enrichment techniqueطزٚمخ انزخصٛت انجذٚهخ . 3.  5

َِٓ ٖٓ ث٤ئخ ٓشم ُٞس٣َ  2مغ ٝعبدح ٓبفخ ٓؼؤخ ك٠ ؿطبء هجن ثزشٟ ٓؼوْ ٝؽجؼٜب ثؾٞا٠ُ 

ادح أُبفخ رشثزٞص ٓؾنش ًٔب رًش ٓغجوب  مغ أُشؽؼ اُـؾبئ٠  اُزٟ سؽؾذ ػ٤ِٚ اُؼ٤٘خ ػ٠ِ اُٞط

% 60دسعخ ٓئ٣ٞخ  ك٠ عٞ سهٞثزٚ ,  5 +/- 35عبػخ ػ٘ذ  2ا٠ُ  1,5ٝلا روِت اُطجن ٝؽنٖ ُٔذح 

.  ػ٠ِ الأهَ

ارا اعزؼَٔ ث٤ئخ اٗذٝ آعبس, اصٍ اُلِزش ٖٓ ػ٠ِ عطؼ اُٞعبدح أُبفخ ثؼذ اُزؾن٤ٖ ٝمؼٚ ثؾشًخ 

.   ث٤ٖ اُلِزش ٝاُج٤ئخدائش٣خ ػ٠ِ عطؼ ث٤ئخ اٗذٝ آعبس ٓغ اُؾشؿ ثؼذّ اُغٔبػ ثٞعٞد ٛٞاء 

صْ  M-Endoأٓب ارا اعزؼِٔذ اُج٤ئخ اُغبئِخ , كبٗٚ ٣زْ ٝمغ ٝعبدح عذ٣ذح ك٠ اُطجن ٝرؾجغ ثبُج٤ئخ 

  .٣ضاٍ اُلِزش ٖٓ ػ٠ِ اُٞعبدح اُوذ٣ٔخ ٣ٝوِت اُطجن ٣ٝؾنٖ رؾذ ٗلظ ظشٝف اعزخذاّ اُج٤ئخ اُقِجخ

, 5 +/- 35عبػخ ػ٘ذ 22ا٠ُ  20مٖ ُٔذح  عٞاء اعزخذٓذ اُج٤ئخ اُقِجخ أٝ اُغبئِخ اهِت الأهجبم ٝػ

. دسعخ ٓئ٣ٞخ
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  Countingانؼذ .  4.  5

ٓشح ٖٓ خلاٍ   15  –10ُؼذ أُغزؼٔشاد ػ٠ِ عطؼ أُشؽؾبد اُـؾبئ٤خ اعزؼَٔ هٞح رٌج٤ش 

Wide-field dissecting microscope or other optical devices                     

. ث٤نبء ًٔقذس ُِنٞء ٝرٞعٚ الامبءح ؽز٠ رشٟ أٝمؼ فٞسح ٓغ اعزؼٔبٍ ُٔجخ كِٞسع٘ذ  

ا٠ُ أؽٔش هبرْ ٓغ ُٔؼبٕ ٓؼذ٠ٗ ػ٠ِ   Pinkٓغزؼٔشاد ثٌزش٣ب اُوُٕٞٞ أُضب٤ُخ ُٜب ُٕٞ هشٗل٠ِ 

أُ٘طوخ اُلآؼخ .  Typical and atypicalص ػذ ًلا ٖٓ أُغزؼٔشاد أُضب٤ُخ ٝؿ٤ش أُضب٤ُخ . اُغطؼ

ٓغزؼٔشاد ثٌزش٣ب . ه ك٠ ؽغْ سأط اُذثٞط ا٠ُ ًَ عطؼ أُغزؼٔشحسثٔب رخزِق ك٠ اُؾغْ ٖٓ ٗن

. أٝ راد ٗٞاح دٕٝ ُٔؼبٕ  Mucoidاُوُٕٞٞ ؿ٤ش أُضب٤ُخ ٣ٌٖٔ إٔ رٌٕٞ راد ُٕٞ أؽٔش هبرْ, ٓخبه٤خ 

ػبٓخ أُغزؼٔشاد اُوشٗل٤ِخ, اُضسهبء, اُج٤نبء أٝ ػذ٣ٔخ إُِٞ ٝاُز٠ ٣ـ٤ت ػٜ٘ب أُِؼبٕ رؼذ ػ٠ِ أٜٗب 

ػ٠ِ ث٤ئخ الاٗذٝ ٤ُظ ُٚ ػلاهخ ( ثٌزش٣ب اُوُٕٞٞ ٝؿ٤شٛب)ػذد ًَ أُغزؼٔشاد . اُوُٕٞٞ ٤ُغذ ثٌزش٣ب

اُؼذد اُؼب٠ُ ٖٓ اُجٌزش٣ب اُـ٤ش ه٤ُٗٞٞخ سثٔب ٣زذاخَ ٓغ ٗؾٞء . ثؼذد اُجٌزش٣ب ا٠ٌُِ ك٠ اُؼ٤٘خ الأف٤ِخ

رلغ ٖٓ اُجٌزش٣ب ٓغ اُؼذد أُش( عبػخ رؾن٤ٖ 22ثؼذ )رجش٣ذ أُضاسع . أهق٠ أػذاد ٖٓ ثٌزش٣ب اُوُٕٞٞ

عبػخ هجَ اُؼذ سثٔب ٣ٔ٘غ الاؽزؾبد ٣ٝغبػذ ػ٠ِ ر٤٤ٔض أُِؼبٕ   1ا٠ُ , 5اُـ٤ش ه٤ُٗٞٞخ ُٔذح 

Deter spread of confluence while aiding sheen discernment. 

 Stressedػ٤٘بد ا٤ُٔبٙ أُطٜشح أٝٗبرظ أُخِلبد اُغبئِخ أُؼبُغخ سثٔب ٣ؾزٟٞ ػ٠ِ ًبئ٘بد ٓنبسح 

organisms   اٌُبئ٘بد ٖٓ أُقبدس اُـ٤ش . عبػخ 24  –22ٝاُز٠ ر٘ٔٞ ثجوء ٝر٘زظ أهق٠ ُٔؼبٕ ك٠

 . عبػخ 30  –24عبػخ, ٣ٝجٜذ أُِؼبٕ ثؼذ  18  –6ر1ٓطٜشح سثٔب ر٘زظ أُِؼبٕ ثؼذ 

 

   Coliform verificationانزسمك يٍ  ثكززٚب انمٕنٌٕ. 5.  5

أُضب٤ُخ ػٖ ٗٔٞ ثٌزش٣ب لا رزجغ ثٌزش٣ب اُوُٕٞٞ  ػ٠ِ كزشاد, سثٔب رظٜش أُغزؼٔشاد اُلآؼخ

سثٔب ( ٓغزؼٔشاد ُٜٞٗب  أؽٔش هبرْ أٝ ٓغزؼٔشاد راد ٗٞاح دٕٝ ُٔؼبٕ)ٝأُغزؼٔشاد ؿ٤ش أُضب٤ُخ 

٣ٝلنَ إٔ ٣زؾون ٖٓ ًَ ٗٞػ٤بد أُغزؼٔشاد أُضب٤ُخ ٝؿ٤ش أُضب٤ُخ ػٖ . رٌٕٞ ثٌزش٣ب اُوُٕٞٞ

ٓغزؼٔشاد ٓضب٤ُخ ٝخٔغخ ٓغزؼٔشاد ؿ٤ش ٓضب٤ُخ  5ػ٠ِ الأهَ هش٣ن ٓغؼ اُلِزش اُـؾبئ٠ أٝ اُزوبه 

 10ٝك٠ ؽبُخ ا٤ُٔبٙ الأخشٟ خلاف ٤ٓبٙ اُؾشة, ًؾذ أد٠ٗ, رؾون ٖٓ . ٖٓ ٓضسػخ كِزش ؿؾبئ٠

ٖٓ ػ٤٘بد ا٤ُٔبٙ ( ٝٓٔضلاد ُِٔغزؼٔشاد اُـ٤ش ٓضب٤ُخ ٝأُخزِلخ ك٠ ٓظٜشٛب) ٓغزؼٔشاد لآؼخ 

ادا ػ٠ِ اُؾبعخ ٝٗٞػ٤خ اُؼ٤٘خ, سثٔب رطجن أُؼبَٓ ٓوب٤٣ظ اػزْ(. QA/QC notes) أُٞعجخ ؽٜش٣ب 

ٖٓ ٓضسػخ ٖٓ  ٓضب٠ُ أٝ ؿ٤ش ٓضبType٠ُٓضلا, اُزؾون ٖٓ ٓغزؼٔشح ٝاؽذح ٖٓ ًَ ٗٞع )ٓزؾذدح 

 . أمجو الاػذاد ث٘بء ػ٠ِ ٗز٤غخ اُزؾون(. ٖٓ اُؼ٤٘بد أُٞعجخ% 10اُزشؽ٤ؼ اُـؾبئ٠, رؾون ٖٓ 
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 Verification testsاخزجبراد انزسمك . 1.  6.  4

 

 رخًز انلاكُٕس.  1.  1.  6.  5

ك٠ ؽبُخ اخزجبس اُزٞاعذ )هطٖ   Swabاٗوَ ٗٔٞ ٖٓ ًَ ٓغزؼٔشح أٝ آغؼ  ؿؾبء اُزشؽ٤ؼ ثبعزؼٔبٍ 

دسعخ , 5 +/- 35ٝمؼٜب ك٠ ٓشم ُٞس٣َ عِلبد, ٝؽنٖ ػ٘ذ ( ٝاُـ٤بة ك٠ ػ٤٘بد ٤ٓبٙ اُؾشة

٣َ عِلبد ٝاُزأ٤ًذ ك٠ ٓشم ثش٤ِ٣٘ذ عش٣ٖ لاًزٞص اٗزبط ؿبص ك٠ ٓشم اُِٞس. \عبػخ 48ٓئ٣ٞخ ُٔذح 

ٖٝٓ أٌُٖٔ صسع . عبػخ رؾون ٖٓ أُغزؼٔشح ًجٌزش٣ب اُوُٕٞٞ 48ٝخلاٍ (  2.  8ساعغ  ث٘ذ )

 EC brothٝامبكخ ؽوٖ أٗبث٤ت . اُج٤ئزبٕ ك٠ ٗلظ اُٞهذ ٝاُزؾون ٖٓ اٗزبط اُـبص ك٠ ًلاٛٔب

اػخ ٣ؼط٠ ٗز٤غخ ػٖ ٝعٞد ثٌزش٣ب اُوُٕٞٞ ط 24دسعخ ٓئ٣ٞخ ُٔذح , 2 +/- 44,5ٝاُزؾن٤ٖ ػ٘ذ 

ٝاُزؾن٤ٖ رؾذ ٗلظ اُظشٝف اُغبثوخ  MUGاُجشاص٣خ, ٝؽوٖ اٗبث٤ت ٖٓ ٗلظ اُج٤ئخ ٓنبف ا٤ُٜب 

 .٣ؼط٠ ٗز٤غخ ػٖ ٝعٞد ا٣ؾ٤شؽ٤ب ًٞلاٟ

 

 ثذٚم ػٍ انزسمك يٍ ثكززٚب انمٕنٌٕ.  2.  1.  6.  5

ارا ؽي ثإٔ أُضسػخ ٓخزِطخ أٝ ارا . اعزؼَٔ رِي اُطش٣وخ ُؼضٍ ٓغزؼٔشاد ػ٠ِ أؿؾ٤خ اُزشؽ٤ؼ

أٝ ٓب٠ًٌٗٞ    M-Endoْٓ, اصسع ٖٓ اُ٘ٔٞ ػ٠ِ ث٤ئخ  2ًبٗذ أُغزؼٔشاد أُلقُٞخ أهَ ٖٓ 

 .آعبس ُزأ٤ًذ ٗوبء أُضسػخ أٝ اعشٟ اخزجبس اٗبث٤ت اُزخٔش

 

 الاخزجبر انظزٚغ.  3.  1.  6. 5

ّ أًغ٤ذ٣ض ٝث٤زب عبلاًزٞع٤ذ٣ض أُٞعت اُزؾون ٖٓ أُغزؼٔشاد ثبعزؼٔبٍ اخزجبس اُزلبػَ ُِغ٤زًٞشٝ-

 .  Spot testعبػبد رؾن٤ٖ ُلاٗجٞثخ أٝ هش٣وخ اخزجبس اُجوؼخ  4خلاٍ 

 

 Commercial multi-test systemsَظى الاخزجبر انًزؼذد .  4.  1.  6.  5

رؼذد اخزبس ٓغزؼٔشح ٓؼضُٝخ ع٤ذا, اؽوٜ٘ب ك٠ ٗظبّ الاخزجبس اُْ. رؾون ٖٓ أُغزؼٔشح ثضسػٜب ُِز٘و٤خ

أٝ ث٤زب عبلاًزٞع٤ذ٣ض / ٝاُز٠ رؾَٔ اخزجبساد رخٔش اُلاًزٞص ٝ  Enterobacteriaceaeُٔغٔٞػخ 

. ٝع٤زًٞشّٝ أًغ٤ذ٣ض
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  Calculation of Coliform Densityزظبة كثبفخ ثكززٚب انمٕنٌٕ.  6

ٖٓ ٓغزؼٔشح ٤ًُٞلٞسّ ٤ُٝظ أًضش  80  –20اؽغت اُؼذد, ثبعزؼٔبٍ أُشؽؾبد اُـؾبئ٤خ اُز٠ ثٜب 

: ٓغزؼٔشح ٖٓ ًَ الأٗٞاع ٌَُ ٓشؽؼ ؿؾبئ٠ ثبعزؼٔبٍ أُؼبدُخ 200

  X 100ػذد ٓغزؼٔشاد ثٌزش٣ب اُوُٕٞٞ  = َِٓ  100/ ثٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ 

ؽغْ اُؼ٤٘خ أُشؽؾخ  َِٓ                                                                

 

. َِٓ 100/ ٖٓ ثٌزش٣ب اُوُٕٞٞ 1ُٕٝٞ ٣ٌزت اُزوش٣ش أهَ ٖٓ ارا ُْ رزٞاعذ ٓغزؼٔشاد ُجٌزش٣ب اُن

: ُٝؼذ اُزؾون هجن أُؼبدُخ اُزب٤ُخ

ػذد أُغزؼٔشاد                                                             

  100×             =                                                       ٗغجخ ثٌزش٣ب اُوُٕٞٞ  أُزؾون ٜٓ٘ب  

اُؼذد ا٠ٌُِ ُٔغزؼٔشاد ا٤ٌُُٞلٞسّ أُؼشمخ ُِزؾون                                              

 

 انًٛبِ يٍ َٕػٛخ يٛبِ انشزة.  6

َِٓ كبٕ رُي ٣زطِت روذ٣ش ًضبكخ ثٌزش٣ب اُوُٕٞٞ  100/ رؾزْ خِٞ ا٤ُٔبٙ ٖٓ ثٌزش٣ب اُوُٕٞٞ   EPAٗظْ 

أُؼِٞٓبد ا٤ٌُٔخ . ا ْٜٓ ارا ًبٗذ ثٌزش٣ب اُوُٕٞٞ ٓغزٞه٘خ ٗظبّ اُزٞص٣غٛز. ك٠ ػ٤٘بد ٓزٌشسح 

.  رؼط٠ ٓؤؽش ػٖ ٓذٟ ؽذس اُزِٞس

ُزُي , رؼذ ًَ ٓغزؼٔشاد ثٌزش٣ب اُوُٕٞٞ . ا٤ُٔبٙ اُغ٤ذح ٓؾزٞاٛب ٖٓ ثٌزش٣ب اُوُٕٞٞ ٣ٌٕٞ أهَ ٓب ٣ٌٖٔ

رغزؼَٔ أُؼبدُخ ُٔؼشكخ ًضبكخ ٝ( ٓغزؼٔشح 20)ٝلا ٣ؤخز ك٠ الاػزجبس اُؾذ الأد٠ٗ أُزًٞس عبثوب 

. ثٌزش٣ب اُوُٕٞٞ

ارا ًبٕ اُ٘ٔٞ ٓـط٠ ٌَُ ٓغطؼ اُلِزش اُـؾبئ٠ أٝ عضء ٓ٘ٚ ٝأُغزؼٔشاد ؿ٤ش ٓؾذدح رٌزت اُ٘ز٤غخ 

ٗٔٞ هبؽ ٓغ ٝعٞد ثٌزش٣ب اُوُٕٞٞ أٝ ػذّ ٝعٞدٛب  

Confluent growth with (or without ) coliform 

ػ٠ِ عطؼ أُشؽؼ اُـؾبئ٠ أٝ ارا ًبٗذ  200ُٕٝٞ ٝؿ٤شٛب ٣ض٣ذ ػٖ ارا ًبٕ اُؼذد ا٠ٌُِ ُجٌزش٣ب اُن

    too numerous to countأُغزؼٔشاد ٓؾذدح ُؼذٛب رٌزت اُ٘ز٤غخ أػذاد ًج٤شح عذا ُؼذٛب 

Confluent or TNTC ػ٠ِ اُزشر٤ت.   

ٓشاد ك٠ ٤ٓبٙ اُؾشة, ٝعٞد ثٌزش٣ب اُوُٕٞٞ دٕٝ ُٔؼبٕ سثٔب رؤهذ ػٖ هش٣ن ٗوَ ه٤َِ ٖٓ أُغزغ

ٖٓ عطؼ أُشؽؼ اُـؾبئ٠   Swapا٠ُ اٗجٞثخ ٓلام ثش٤ِ٣٘ذ عش٣ٖ ٓغ اُقلشاء أًٝجذ٣َ رؤخز 

 48دسعخ ٓئ٣ٞخ ُٔذح , 5 +/- 35ٝرٞمغ ك٠ اٗجٞثخ ٓشم ثش٤ِ٣٘ذ عش٣ٖ ٓغ اُقلشاء ٝرؾنٖ ػ٘ذ 

.  عبػخ ٝاٗزبط ؿبص ٓؼ٘بٙ ٝعٞد ثٌزش٣ب اُوُٕٞٞ

.  عبػخ 24أخشٟ ٖٓ ٗلظ أُٞهغ خلاٍ ٝػذّ اُؾقٍٞ ػ٠ِ ٗز٤غخ ٣ؾزْ اُؾقٍٞ ػ٠ِ ػ٤٘خ 
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أؿؾ٤خ  4َِٓ, هغْ اُؼ٤٘خ ػ٠ِ  100ُلاهلاٍ ٖٓ الاصدؽبّ ػ٠ِ عطؼ أُشؽؼ اُـؾبئ٠ ٗز٤غخ رشؽ٤ؼ 

. رشؽ٤ؼ ٓضلا ٝاعٔغ اُ٘زبئظ ػ٠ِ أُشؽؾبد اُـؾبئ٤خ أُغزخذٓخ

  Water of other thsan drinking waterانًٛبِ خلاف يٛبِ انشزة .  2.  6

 2َِٓ ٖٓ اُؼ٤٘خ  100الأػذاد اُظبٛشح ٣ٌٖٔ ػذٛب ًٝبٕ هذ اعزؼَٔ ك٠ رؾ٤َِ ارا ًبٗذ 

 5ٓغزؼٔشاد ٝاُضب٠ٗ  3َِٓ ٖٓ ًلا ٜٓ٘ٔب ٝظٜش ػ٠ِ الأٍٝ  50ٓشؽؼ ؿؾبئ٠ ٝرْ رشؽ٤ؼ 

.  َِٓ  100/ ٓغزؼٔشح  8ٓغزؼٔشاد كبٕ اُؼذد ا٠ٌُِ ٣ٌٕٞ 

, ٝأهَ ٖٓ 9,  40  –َِٓ, 1َِٓ,  1َِٓ,  10ٝك٠ ؽبُخ اُؾقٍٞ ػ٠ِ ٗز٤غخ ٖٓ رشؽ٤ؼ 

 40َِٓ ٠ٛٝ  10ٝاؽذ ٖٓ ٓغزؼٔشاد  ثٌزش٣ب اُوُٕٞٞ كبٕ اُؾغبة ٣زْ ػ٠ِ اعبط ٗز٤غخ 

 200ٝارا ًبٕ اُؼذد ا٠ٌُِ ُِجٌزش٣ب ػ٠ِ ٛزا أُشؽؼ أًجش ٖٓ .  400َِٓ  100/ ك٤ٌٕٞ اُؼذد

. َِٓ 400/100رٌزت اُ٘ز٤غخ أًجش ٖٓ أٝ رغبٟٝ 

 

نٛخ رأخز انزسضٍٛ نجكززٚب انمٕنٌٕ انك

Delayed-Incubation Total Coliform Procedure 

 

رط٣ٞش هش٣وخ أُؤؽؾبد اُـؾبئ٤خ اُو٤بع٤خ ٣غٔؼ ث٘وَ اُؼ٤٘خ ثؼذ رشؽ٤ؾٜب ا٠ُ ٌٓبٕ اُ٘ؼَ٘ ُِزؾ٤َِ 

ٛزا الاخزجبس . ٝثبُزب٠ُ ٣زْ ٗوَ أُشؽؼ اُـؾبئ٠ ا٠ُ اُج٤ئخ أُزخققخ ٝاُزؾن٤ٖ ٝأًبٍ الاخزجبس

٣ٌٖٝٔ , ٕ اعزؼٔبُٚ ػ٘ذٓب لا ٣ٌٕٞ ػ٤ِٔب اعزخذاّ اُطشم اُزو٤ِذ٣خاُخبؿ ثزأخ٤ش اُزؾن٤ٖ ٣ٔي

 اعزؼٔبُٚ أ٣نب 

 ػ٘ذٓب لا ٣ٌٖٔ ؽلع اُؼ٤٘خ ػ٠ِ دسعخ اُؾشاسح أُطِٞثخ أص٘بء اُ٘وَ(  أ )

 ػ٘ذٓب ٣ٌٕٞ اُٞهذ اُلاصّ ُؼ٤ِٔخ اُ٘وَ أهٍٞ ٖٓ اُٞهذ أُغٔٞػ ثٚ ( ة) 

 .هخ أُؼَٔػ٘ذٓب ٣ٌٕٞ ٌٓبٕ أخز اُؼ٤٘خ ٗبئ٠ ػٖ ٓ٘و( ط)

 

أعش٣ذ دساعبد ثبعزخذاّ ٤ٓبٙ ٓبُؾخ ٤ٓٝبٙ ػزثخ ٝٝعذ إٔ ٗزبئظ هش٣وخ اُزأخ٤ش ك٠ اُزؾن٤ٖ ٓٔبصِخ  

أًبٍ الاخزجبس ُجٌزش٣ب اُوُٕٞٞ ث٘وَ ؿؾبء اُزشؽ٤ؼ ٖٓ ث٤ئخ اُ٘وَ ا٠ُ .  ُ٘زبئظ الاخزجبس اُلٞسٟ ُِؼ٤٘خ

LES Endo  عبػخ ٝػذ أُغزؼٔشاد  22  –20دسعخ ٓئ٣ٞخ ُٔذح ,  5 +/- 35ٝاُزؾن٤ٖ ػ٘ذ

.   Atypicalٝاُـ٤ش ٓضب٤ُخ   Typical أُضب٤ُخ  

أُٞاد . ث٤ئخ اُ٘وَ فٔٔذ ُزغٔؼ ثجوبء ثٌزش٣ب اُوُٕٞٞ ؽ٤خ ٌُٖٝ لا ر٘زظ ٓغزؼٔشاد ٓشئ٤خ خلاٍ اُ٘وَ

ا٠ُ أُٞعٞدح ك٠ ث٤ئخ اُ٘وَ روزَ اُجٌزش٣ب الأخشٟ أُقبؽجخ ُجٌزش٣ب اُوُٕٞٞ ٌُٖٝ لا روزِٜب ٠ٛ رارٜب 

٣ٝغذس الاؽبسح ا٠ُ إٔ هشم الاخزجبس ُِؼ٤٘خ ثؼذ . ٝهذ ٗوِٜب ا٠ُ ث٤ئخ اعشاء الاخزجبس ك٠ أُؼَٔ

. ٝفُٜٞب أُؼَٔ ٖٓ أٌُٖٔ إٔ ٣زْ ثبرجبع اُطشم اُؼبد٣خ أٝ ثبرجبع اٌُشم اُجذ٣ِخ اُز٠ ع٤أر٠ رًشٛب
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 الأدٔاد.  1

 

 أطجبق ثززٖ ثلاطزٛكٛخ

. ح ٓؼؤخ ِٝٓلٞكخ ك٠ ك٤ِْ ثلاعز٤يٓؾٌٔخ ُِٔشؽؾبد اُـؾبئ٤خ أٝ صعبع٢ 

 ٔزذح رزشٛر فٗ انسمم 

ًؾٍٞ ٤ٓض٤َ ٣ٝؾؼَ صْ ٣طلأ ُز٣ٌٖٞ كٞسٓبُذ٤ٛذ أٝ ٣ٌزل٠ ثـ٤ِبٜٗب )رؼوْ ث٤ٖ اُؼ٤٘بد ارا ًبٗذ ٓؼذ٤ٗخ  

٣ٌٖٝٔ اع٘خذاّ الأؽؼخ اُلٞم ث٘لغغ٤خ ك٠ . أٝ لا ٣ؼبد اعزخذآٜب ارا ًبٗذ ٖٓ اُجلاعز٤ي(  ك٠ أُبء

 .٣ٌٖٝٔ ا٣غبد ٝع٤ِخ ُِزلش٣ؾ ثبعزخذاّ هِٔجخ ٣ذ٣ٝخ. ٝاكش ٓقذس ُِز٤بس اٌُٜشث٠اُزؼو٤ْ ارا د

  

 

 انًٕاد ٔثٛئخ انُمم.  2

2  .1  .M-Endo methods 

 

2  .1  .1  .M-Endo preservative medium    : ؽنش ث٤ئخM-Endo   ًٔب عجن , ثؼذ

اخِو ع٤ذا . ُزش /ّ عشاّ ث٘ضٝاد اُقٞد٣ٞ 3,48دسعخ ٓئ٣ٞخ أمق  45رجش٣ذٛب ا٠ُ رؾذ 

َِٓ ك٠ أهجبم فـ٤شح ٝاؽلظٜب ك٠ اُضلاعخ ٣َٜٝٔ ٓبُْ ٣غزؼَٔ ٜٓ٘ب ثؼذ  7  –5ٝٝصػٜب 

. عبػخ 96

عشاّ ث٘ضٝاد فٞد٣ّٞ ك٠ ٤ًٔخ ٖٓ أُبء  12أرة : يسهٕل صٕدٕٚو ثُشٔاد .  2.  1.  2

Reagent-grade water  ػوْ ك٠ الاٝرًٞلاف أٝ ثبُزشؽ٤ؼ خلا. َِٓ 100ٝأًِٜب ا٠ُ ٍ

. ؽٜٞس ٖٓ رؾن٤شٙ ٤ٓ6ٌشٕٝ ٝلا ٣غزؼَٔ ثؼذ , 22ٓشؽؼ ؿؾبئ٠ 

-Mاخز٤بس٣ب أمق ع٤ٌٌِٞٛغب٤ٓذ ا٠ُ ث٤ئخ   Cyclohexamideطٛكهْٕكظبيٛذ .  3.  1.  2

Endo ٣ٝنبف ُِزخِـ ٖٓ اُلطش ٝاُخ٤ٔشح ك٠ ؽبُخ اػز٤بد . أُنبف ا٤ُٜب اُج٘ضٝاد

خضٕ ٓؾٍِٞ . َِٓ ٖٓ اُج٤ئخ 100/ٓغْ 50أمق اُغ٤ٌٌِٞٛغب٤ٓذ ثٞاهغ . ر٣ِٞضٜب ُِؼ٤٘خ

.  ؽٜٞس 6اُغ٤ٌٌِٞٛغب٤ٓذ ك٠ اُضلاعخ ٣ٝزخِـ ٖٓ أُزجو٠ ثؼذ 
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2  .2  .M-ST method  

M-ST holding medium  

Sodium dihydrogen phosphate ……………………………….ّ1 ,عشا 

Dipotassium hydrogen phosphate .... ...................................عشاّ  3    

Sulfanilamid ..............................................................................  عشاّ   1   

Ethanol  95%  ……………………………………………….. 10َٓ ....   

Tris aminomethane …………………………………..………… عشا3ّ  

Reagent-grade water…………………………………………….. ُزش 1  

 س

اُٜ٘بئ٠ ٣غت إٔ   pH. ٓئ٣ٞخ  121ده٤وخ ػ٘ذ  15ػوْ ك٠ الأٝرًٞلاف ُٔذح . أُبء أرة أٌُٞٗبد ك٠

٣ٌٖٝٔ ؽلظٜب ك٠   Absorbent padَِٓ ػ٠ِ اُٞعبدح أُبفخ  2ٝصع  ثٞاهغ . ,2 +/- ٣8,6ٌٕٞ 

 .عبػخ 96اُضلاعخ ٓذح 

 

 انطزٚمخ.  3

 

 .Selected coliform holding medمغ اُٞعبدح أُبفخ أُؼؤخ ك٠ هجن ٓؼوْ ٝؽجـٜب ثج٤ئخ 

٣ضاٍ ؿؾبء اُزشؽ٤ؼ ثؼذ اٗزٜبء اُزشؽ٤ؼ ٣ٝٞمغ ػ٠ِ عطؼ اُٞعِذٝ أُؾجؼخ اُغبثوخ ٝؿِن اُطجق 

٣شعَ اُطجن . ٝك٠ ؽبُخ اعزخذاّ الأهجبم اُضعبع٤خ ٣ؾٌْ ؿِن اُطجن ثبعزخذاّ ؽش٣و لافن. ثبؽٌبّ

 72ٌٖٓ إٔ رزؾَٔ اُؼ٤٘خ ١. أٝ اُلأهجبم ثؼذ ٝمؼٜب ك٠ ف٘ذٝم ٓؾٌْ ٝرشعَ ا٠ُ أُؼَٔ ُِزؾ٤َِ

 . عبػخ دٕٝ ؽذٝس ٗٔٞ

 

 M-Endo or LES-Endoثؼذ ٝفٍٞ الأهجبم ا٠ُ أُؼَٔ ٣شكغ ؿؾبء اُزشؽ٤ؼ ٣ٝٞمغ ػ٠ِ ث٤ئخ 

 .عبػخ 22  –20ٝ دسعخ ٓئ٣ٞخ ُٔذح 5 +/- 35ٝرؾنٖ ػ٠ِ 

 

ُذٟ اؽغت اُ٘ز٤غخ ٝعغَ اُٞهذ ا. عغَ ٝهذ أخز اُؼ٤٘خ, ٝهذ ٝفُٜٞب, ٝهذ اخزجبسٛب ك٠ أُؼَٔ

 .ٓش هجَ اخزجبس اُؼ٤٘خ ك٠ أُؼَٔ
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طزٚمخ أغشٛخ انززشٛر نزمذٚز ثكززٚب انمٕنٌٕ انجزاسٚخ 

Fecal Coliform Membrane Filter Procedure 

 Multiple-tube procedureثٌزش٣ب اُوُٕٞٞ اُجشاص٣خ سثٔب ٣زْ روذ٣شٛب ثبعزخذاّ الأٗبث٤ت أُزؼذدح 

٣ٝزْ اُزؾن٤ٖ ػ٠ِ دسعخ    technique    .Membrane filteهش٣وخ أؿؾ٤خ اُزشؽ٤ؼ   أٝ ثبعزخذاّ

ٝلأ٤ٔٛخ مشٝسح اُزؾن٤ٖ ػ٘ذ رِي اُذسعخ كبٕ الأهجبم . عبػخ 24دسعخ ٓئ٣ٞخ ُٔذح , 2  +/- 44,5

٣زْ ٝمؼٜب ك٠ أ٤ًبط ثلاعز٤ي ؿ٤ش ٓ٘لزح ُِٔبء ٣ٝغزخذّ ؽٔبّ ٓبئ٠ ٝرؾنٖ الأهجبم رؾذ عطؼ 

 .م الاؽزشاهبد اُغبثوخ٣ٌٖٝٔ اعزخذاّ أ٣خ ؽنبٗخ رؾن. أُبء

 

انًٕاد ٔثٛئخ انشرع  .  1

1  .1 .medium  M-FC 

٣غزخذّ ك٠ اُزؾن٤ش اُج٤ئخ اُغبٛضح ٝلا ٣ِغأ ا٠ُ رؾن٤ش اُج٤ئخ ٖٓ ٌٓٞٗبرٜب ًبُٔب رٞعذ اُج٤ئخ عبٛضح 

: ٝرش٤ًت اُج٤ئخ ًبُزب٠ُ. رغبس٣ب

Tryptose or Biosate ……………………………………10     g 

Proteose peptone No. 3 or polypeptone ……………… 5     g 

Yeast extract ……………………………………………3     g 

Sodium chloride ……………………………………… 5     g 

Lactose …………………………………………………12,5   g 

Bile salt No, 3 or bile salt mixture …………………    .1,5   g 

Aniline blue …………………………………………… 0,1  g 

Agar (optional) ……………………………………   …15  g 

Reagent-grade water  …………………………………  1     L 

 

, 2ٓزاة ك٠   Rosalic acid%  1َِٓ ٖٓ ٓؾٍِٞ  10رنبف أٌُٞٗبد ا٠ُ ا ُزش ٓبء ٓنبف ا٤ُٚ 

لا رؼو٤٤ْ ُِج٤ئخ ك٠ . دسعخ ٓئ٣ٞخ 50عخٖ ُوشة اُـ٤ِبٕ ٝثشد ا٠ُ أهَ ٖٓ . ٗٞسٓبٍ فٞدا ًب٣ٝخ

َِٓ ٝرزشى  7  –5ْٓ ث٤ٌٔخ  X 12 50ا اعزخذّ ا٥عبس رٞصع اُج٤ئخ ك٠ أهجبم ثزشٟ ار. الأٝرًٞلاف

اُج٤ئخ اُٜ٘بئ٤خ رؾلع ك٠ اُضلاعخ ك٠ أ٤ًبط ٓؾٌٔخ ُِٔخؾبكظخ . , 2 +/- 7,4اُٜ٘بئ٠   pH. ُززقِت

عبػخ ك٠ ؽبُخ اُج٤ئخ اُغبئِخ  96ػ٠ِ اُشهٞثخ, ٣ٝزخِـ ٖٓ اُج٤ئخ اُغبئِخ اُـ٤ش ٓغزؼِٔخ ثؼذ 

.  ٝػبٕ ك٠ ؽبُخ امبكخ آعبسٝاعت

٣ٝؼَٔ رخل٤ق ٖٓ ٓضسػخ   QC/QA)) ثخزجش ًَ ُٞه ٖٓ اُج٤ئخ ٓوبسٕ ثبُِٞه اُغبثن أُوجٍٞ 

E,coli  10ٝٓغ ًَ ُٞه رؾون ٖٓ .ٓغزؼٔشح ػ٠ِ اُلبرش 60  –٣ٝ20شؽؼ ؽغْ ٓ٘بعت ٤ُؼط٠ 

ربئظ ا٣غبث٤خ ؿ٤لا ٓغزؼٔشاد أٝ أًضش ٓزؾقَ ػ٤ِٜب ٖٓ ػ٤٘بد هج٤ؼ٤خ ٓخزِلخ, ُزأ٤ًذ ػذّ ٝعٞد ٕ

ٓغ اػزجبس إٔ   Rosalic acidثذٕٝ  M-FCُٔؼظْ اُؼ٤٘بد رغزخذّ ث٤ئخ . False positiveؽو٤و٤خ 

.  Storm waterٝٛزا اُزذاخَ ٣زٞهغ ك٠ ؽبُخ اخزجبس . ٤ُظ ٛ٘بى رذاخَ ٖٓ اُخِل٤خ اُجٌز٤ش٣خ
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٣ٝخزجش . ث٤خ ٝاخشٟ عِج٤خٖٓ اُج٤ئخ ٌُلبءرٚ ثبعزخذاّ ٓضسػخ ا٣غب  Batchهجَ الاعزخذاّ ٣خزجش ًَ 

َِٓ ٖٓ ٓؾٍِٞ اُؾطق أُؼوْ ٝك٠  30  –20ُِزِٞس ك٠ ٜٗب٣خ ٝثذا٣خ ًَ عِغِخ ٖٓ اُزشؽجؼ ثبٓشاس 

 .ؽبُخ ٝعٞد رِٞس رَٜٔ اُ٘زبئظ ُِؼ٤٘بد أُزأصشح ثبُزِٞس ٣ٝؼبد هِت ػ٤٘بد

 

  Culture dishesأطجبق انشرع .  2.  1 

ؿِن ؽز٠ لا ٣لوذ سهٞثخ ٖٓ اُج٤ئخ ٣ِٝق ًَ هجن ك٠ ٤ًظ رغزخذّ الأهجبم اُجلاعز٤ٌ٤خ اُؾٌٔخ اٍ

 .ثلاعز٤ي ٓؾٌْ اُـِن ؽز٠ لا ر٘لز ٓ٘ٚ ا٤ُٔبٙ ثزؾن٤٘ٚ رؾذ عطؼ أُبء

 

  Incubatorانسضبَّ .  3.  1

اعزخذاّ ؽنبٗخ . اُزخقـ ك٠ اخزجبس ثٌزش٣ب اُوُٕٞٞ اُجشاص٣خ ٣شعغ ا٠ُ اعزخذاّ ؽشاسح اُزؾن٤ٖ

سرت ػ٤ِؼب ٓؾبًَ ٗز٤غخ هجوبد اُؾشاسح ك٠ اُؾنبٗخ, اٗخلبك ٓؼذٍ ٛٞائ٤خ ك٠ اُزؾن٤ٖ سثٔب ٣ذ

اٗزوبٍ اُؾشاسح ٖٓ ٛٞاء اُؾنبٗخ ا٠ُ اُج٤ئخ, ٝاُزـ٤ش ك٠ ؽشاسح اُؾنبٗخ ٓغ ًَ ػ٤ِٔخ كزؼ ُٜب هٞاٍ 

ٛٞ ٓب ٣٘قؼ ثٚ ثبُ٘غجخ ُٜزا الاخزجبس اُؾذ٣ذ ( ؽٔبّ ٓبئ٠ )ُٝزُي كبٕ اعزخذاّ ؽنبٗخ ٓبئ٤خ . ا٤ُّٞ

 .٣ٌٕٞ ٓـط٠ ثـطبء عٔبُٕٞ ُزو٤َِ اُلوذ كىبُؾشاسح ٝك٠ ا٤ُٔبٙاُؾغبع٤خ ٝ

 

  Procedureانطزٚمخ .  2

  :اخزبس ؽغْ اُؼ٤٘خ ثبلاعزشؽبد ثبُغذٍٝ اُزب٠ُ  اخزٛبر زدى انؼُٛخ.  1.  2

.  ٓغزؼٔشح ثٌزش٣ب ه٤ُٗٞٞخ ٣شاص٣خ ػ٠ِ اُلِزش 60  –20ٝاُؾغْ أُخزبس ٣ؼط٠ ٓب ث٤ٖ 

 

٣ب ؿ٤ش ٓؼشٝكخ , سؽؼ ػذح ؽغّٞ أٝ رخل٤لبد ُِؾقٍٞ ػ٠ِ ًضبكخ ٣ٌٖٔ ػ٘ذٓب رٌٕٞ ًضبكخ اُجٌزش

اؽغت اُزخلجق ٝاُؾغْ أُزٞهغ إٔ ٣ؼط٠ ػذ ٓؼوٍٞ ػ٠ِ اُلِزش ٝاخزبس ٤ًٔزبٕ أخشربٕ رٔضَ . ػذٛب

. ػؾش ٝػؾشح أمؼبف اُؾغْ أُخزبس 

ٓؾبس ا٤ُٜب ك٠ ارجغ ٗلظ اُطش٣وخ ٝالاؽز٤بهبد اٍ  Filtration of sampleرزشٛر انؼُٛخ .  2.  2

. الاخزجبس ُجٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ

مغ ٝعبدح ٓبفخ ك٠ ًَ هجن   Preparation of culture dishرسضٛز طجك  انشرع .  3. 2

مغ ثطش٣وخ ٓؼؤخ اُلِزش اُزٟ رْ رشؽ٤ؼ اُؼ٤٘خ ٖٓ خلاُٚ (.  M-FC)َِٓ ٖٓ ُج٤ئخ  2ٝؽجؼٜب ثؾٞا٠ُ 

٣ٌٖٝٔ اعزؼٔبٍ اُج٤ئخ أُنبف ا٤ُٜب ا٥عبس ثذلا . ٓغجوب ػ٠ِ اُٞعبدح ٝارخز الاؽز٤بهبد أُؾبس ا٤ُٜب

. ٖٓ اُٞعبدح أُبفخ

رٞمغ الاهجبم ك٠ ٤ًظ ثلاعز٤ي ؿ٤ش ٓ٘لز ٤ُِٔبٙ ٝاؿِوٚ ثبؽٌبّ   Incubationانزسضٍٛ .  4.  2

. عبػخ 2 +/- 24دسعخ ٓئ٣ٞخ ُٔذح , 2 +/- ٣ٝ44,5ؾنٖ رؾذ عطؼ أُبء ك٠ اُؾٔبّ أُبئ٠ ػ٘ذ 

. ده٤وخ ٖٓ اُزشؽ٤ؼ 30الأهجبم أُغزؼِٔخ خلاٍ ٣شاػ٠ ٝمغ ًَ 
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رأخز دسعبد ٓخزِلخ ٖٓ إُِٞ    M-FCثٌزش٣ب اُوُٕٞٞ اُجشاص٣خػ٠ِ ث٤ئخ   Countingانؼذ .  5.  2

ه٤َِ ٖٓ ٓغزؼٔشاد ثٌزش٣ب اُوُٕٞٞ . ًش٣ْ -ثٌزش٣ب اُوُٕٞٞ اُـ٤ش ثشاص٣خ رأخز ُٕٞ سٓبدٟ. الأصسم

 Rosalic acidثغجت ؽشاسح اُزؾن٤ٖ أُشرلؼخ ٝٝعٞد   M-FCاُـ٤ش ثشاص٣خ عٞف رشٟ ػ٠ِ ث٤ئخ 

. Binocular wide fieldثبعزخذاّ  15 -10ص اعزؼَٔ ُِؼذ  هٞح رٌج٤ش  

رؾون ٖٓ أُغزؼٔشاد اُضسهبء أُضب٤ُخ ٝأ٣خ ٓغزؼٔشاد ؿ٤ش ٓضب٤ُخ  Verificationانزسمك .  6.  2

Atypical   سٓبد٣خ ا٠ُ خنشاء .
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 60  –20 اؽغت ػذد أُغزؼٔشاد ك٠ أُغبٍ أُؾذدرزٚب انمٕنَٕٛخ انجزاسٚخ زظبة كثبفخ انجك.  7.  2

٣ٝشعغ رُي ٌُجش  80  –20ٓغزؼٔشح ٣ٝلاؽع إٔ الأػذاد أُغٔٞػ ثٜب ك٠ ؽبُخ ثٌزش٣ب اُوُٕٞٞ ا٤ٌُِخ 

 M-FC.ؽغْ اُخ٤ِخ ػ٠ِ ث٤ئخ 

 

رأخز انزسضٍٛ نهجكززٚب انمٕنَٕٛخ انجزاسٚخ  

Delayed-Incubation Fecal Coliform Procedure  

 

ص رغزؼَٔ ك٠ ؽبُخ ػذّ آٌبٕ  Total coliformاُطش٣وخ ٓؾبثٜخ ُطش٣وخ اُجٌزش٣ب اُو٤ُٗٞٞخ ا٤ٌُِخ

. ػَٔ الاخزجبس ك٠ اُؾوَ أٝ ارا ًبٕ ٛ٘بى ؽبُخ خبفخ ٣٘قؼ ك٤ٜب ثأٗٚ ع٤زْ اُزؾون ٖٓ أُغزؼٔشاد

عشاء الاخزجبس ث٘وَ اُلِزش ا٠ُ ث٤ئخ ٝرشعَ ا٠ُ أُؼَٔ لا M-STرشؽؼ اُؼ٤٘خ ٣ٝٞمغ اُلِزش ػ٠ِ ث٤ئخ 

M-FC   عبػخ ٝرؼذ ٓغزؼٔشاد اُجٌزش٣ب  2 +/- 24دسعخ ٓئ٣ٞخ ُٔذح , 2 +/- 44,5ٝاُزؾن٤ٖ ػ٠ِ

رؾبكع ػ٠ِ ؽ٣ٞ٤خ اُجٌزش٣ب اُو٤ُٗٞٞخ اُجشاص٣خ ٝلا رغٔؼ ُٜب ثبُ٘ٔٞ   M-STٝث٤ئخ . اُو٤ُٗٞٞخ اُجشاص٣خ

. أ٣بّ ٝاُزأص٤ش مئ٤َ 3ػ٠ِ رِي اُج٤ئخ ُٔذح ٝر٣ٌٖٞ أُغزؼٔشاد ٣ٌٖٝٔ إٔ رغزٔش ؽ٣ٞ٤زٜب 

. M-FCع٤ٔغ اُخطٞاد ثؼذ رُي ٠ٛ اُخطٞاد اُؼذ٣خ اُغبثن رًشٛب ثبُ٘غجخ ُج٤ئخ 

           

طزق طست انؼُٛبد 

  :-أٝلا اُضعبعبد

ـ رغؾت اُؼ٤٘بد ك٢ صعبعبد ؽغت أٌُزٞة ػ٤ِٜب ك٢ اُغذٍٝ أُِؾن :اُؼ٤٘بد ا٤ٌُٔب٣ٝخ . 1

. َٓ ٝرٌٕٞ ثـطبء هلاٝٝظ ٓؾٌْ اُـِن  100ـ صعبعبد لا روَ ػٖ :٣ُٞٞع٢ صعبعبد اُجٌزش. 2

هشم ؿغ٤َ اُضعبعبد  

رـغَ اُضعبعبد ثبُٔبء اُغبخٖ ٝاُقبثٕٞ ع٤ذا ؽز٠ رزأًذ ٖٓ اُ٘ظبكخ  .1

رـغَ ثؼذ رُي ثٔبء عبخٖ ؽز٠ رض٣َ ثبه٢ سٝاعت اُـغ٤َ   .2

 رـغَ ثؼذ رُي ثٔبء رٝ مـو ػب٢ُ  .3

 

رؼو٤ْ اُضعبعبد  

ّْ ُٔذح لا روَ ػٖ عبػز٤ٖ  170اعبد ثٞمؼٜب ك٢ اُٞػبء اُخبؿ ثٜب ػ٘ذ دسعخ ؽشاسح رؼوْ اُضط

ك٢ اُلشٕ 

ّْ ُٔذح لا روَ ػٖ عبػخ  170رؼوْ اُضعبعبد ثٞمؼٜب ثقٞسح ٓجبؽشح ك٢ اُلشٕ ػ٘ذ دسعخ ؽشاسح 

ده٤وخ   15ّْ ُٔذح 121ثٞمؼٜب ك٢ الأٝرًٞلاف ػ٘ذ دسعخ ؽشاسح ( ؿ٤ش اُجلاعز٤ي)رؼوْ اُضعبعبد 

 ػ٘ذ اعزؼٔبٍ صعبعبد ثلاعز٤ي ك٢ الأٝرًٞلاف لا رنغ اُـطبء ؽز٠ لا رزِق 

.   رغزخذّ صعبعبد راد ؿطبء هلاٝٝظ لإؽٌبّ ؿِن اُضعبعخ ** 
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 .رٌٕٞ اُضعبعبد أُغزخذٓخ ُغؾت اُؼ٤٘بد ٗظ٤لخ ٝٓؼؤخ ** 

 

إصاُخ اٌُِٞس ٖٓ اُؼ٤٘بد  :-صب٤ٗب

ك٢ ٤ٓبٙ اُؾشة أٝ آ١ ٛبُٞع٤ٖ آخش  ـ  ٣نبف ػبَٓ اخزضاٍ لإصاُخ اٌُِٞس أُزجو٢ 1

آ١ ٛبُٞع٤ٖ ( ك٤غزِٜي)ٛٞ ػبَٓ ع٤ذ لإصاُخ اٌُِٞس أُزجو٢ اُز١ ٣ؼبدٍ     Na2 S2 O3ـ2

ُؼذّ ر٣ِٞش اُؼ٤٘خ ثأ١ ٓبدح هبرِخ ُِجٌزش٣ب أص٘بء اٗزوبٍ اُؼ٤٘بد  ( أٝ ٓٞعٞد)ٓزجو٢ 

ٖٓ ٓؾٍِٞ اُقٞد٣ّٞ %   3َٓ ٖٓ  0.1ُؼ٤٘بد ٤ٓبٙ اُؾشة ٣ٌٕٞ رش٤ًض ػبَٓ إصاُخ اٌُِٞس   -3

. َٓ  120صب٣ٞ عِلبد ًبك٢ لإصاُخ اٌُِٞس ك٢ ػ٤٘خ 

أمق ٤ًٔبد ًبك٤خ ٖٓ ػبَٓ اخزضاٍ اٌُِٞس .  ك٢ ؽبُخ اُزؼو٤ْ اُطبسئ ثزش٤ًض اًجش ٖٓ اٌُِٞس -4

.   إ٠ُ اُؼ٤٘خ 

 EDTAـ  ػ٘ذٓب رٌٕٞ اُؼ٤٘خ ثٜب ٗغجخ ػب٤ُخ ٖٓ اُ٘ؾبط أٝ اُضٗي أٝ ٓؼبدٕ صو٤ِخ ٣غت إمبكخ 4

أُٞعٞدح ك٢ اُؼ٤٘خ إرا ًبٗذ عٞف رؾَِ ثؼذ ( اُغّٔٞ)ػ٠ِ اُؼ٤٘بد ٢ٌُ رخزضٍ ٗغجخ أُؼبدٕ 

عبػبد   4أًضش ٖٓ 

هجَ الاعزخذاّ    pH=   6.5ػ٘ذ   EDTAـ  ٣غت مجو 5

 Na2َٓ هجَ اُزؼو٤ْ ٝؽذح أٝ ٓغ    120ػ٠ِ صعبعخ  EDTA% 15ٖٓ ٓؾٍِٞ  0.3ـ  ٣نبف 6

S2O3  

 

ُؼ٤٘بد ٝرؼو٤ْ اُؾ٘ل٤بد  هش٣وخ عؾت ا :-صبُضب

ػ٘ذ عؾت اُؼ٤٘خ ٝ رٌزت ػ٢ِ اُضعبعبد  pHروبط دسعخ اُؾشاسح ٝ اٌُِٞس أُزجو٢ ٝ 

عؾت اُؼ٤٘بد اُجٌزش٣ُٞٞع٢ 

 

عْ ثٜب ٛٞاء ُغُٜٞخ سط اُؼ٤٘خ ع٤ذا  2.5ػ٘ذ عؾت اُؼ٤٘بد لاثذ ٖٓ رشى ٓغبكخ لا روَ ػٖ  .1

هجَ الاعزخذاّ ٓجبؽشح  

ؽز٠ رؾلع اُؼ٤٘بد ٢ٌُ رٔضَ اُؼ٤٘خ ( ع2ْلا روَ ػٖ )ٗبد أمق صِظ ٓغشٝػ إ٠ُ ؽ٘طخ اُؼ٢ .2

ػ٘ذ ٝهذ اُغؾت  

اُزأًذ ٖٓ ؿِن صعبعخ اُؼ٤٘خ ع٤ذا  .3

ػ٘ذ عؾت اُؼ٤٘بد لا رلزؼ اُضعبعخ هجَ رؼو٤ْ ٓقذس أُبء ٝصجٞد رذكوٚ   .4

%  ٣70ؼوْ أُقذس عٞاء ثِٜت أٝ ثٌؾٍٞ  .5

صعبعخ  اكزؼ اُضعبعخ ٝأؽشؿ ػ٠ِ ػذّ رِٞس اُـطبء ٖٓ اُذاخَ أٝ اٍ .6

أِٓئ اُضعبعخ ثذٕٝ ؿغِٜب صْ ؿِن اُضعبعخ ٝاُؾشؿ ػ٠ِ ػذّ ر٣ِٞش اُؼ٤٘خ   .7
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ػ٘ذ عؾت اُؼ٤٘خ ٖٓ اُؾجٌخ أخزبس ٓقذس ٓٞفَ ٓجبؽشا إ٠ُ اُؾجٌخ ٝرأًذ ٖٓ ػذّ ٝعٞد  .8

خضإ أٝ هِٔجخ ؽجؾ٤خ أٝ رٌٕٞ ٓقذس ا٤ُٔبٙ ٖٓ ؽشًخ أخشٟ ثؾ٤ش رزأًذ ٖٓ إٔ اُؼ٤٘خ رٔضَ ٤ٓبٙ 

اػبح اُ٘وو ا٤ُٔزخ ك٢ اُؾجٌخ  ؽجٌخ اُؾشًخ ٓغ ٓش

اكزؼ ف٘جٞس ا٤ُٔبٙ رٔبٓب ٝأرشى ا٤ُٔبٙ ُٔذح ده٤وز٤ٖ أٝ صلاس دهبئن ؽز٠ صجٞد دسعخ اُؾشاسح  .9

صب٤ٗٚ   30ُٔذح 

. هَِ ٖٓ ؽذح رذكن ا٤ُٔبٙ ثؾ٤ش رقجؼ صبثزخ ٝٓزٞعطخ اُزذكن . 10

ؿ٤ش )ٛب ؽذ٣ذ عذالا ٣غٞص عؾت اُؼ٤٘بد ٖٓ ؽ٘ل٤بد ثٜب رغشة أٝ ًغٞس أٝ مـو ا٤ُٔبٙ ة. 11

 أٝ مـو ا٤ُٔبٙ ثٜب مؼ٤ق ( ٓ٘زظْ
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SECTION II  

WHAT MICROBIOLOGY IS ALL 
ABOUT 
 
GENERAL 
Microbiology is the science of the invisible world and its effect on other forms of life. In its 
broadest sense, it is the science that deals with the study of all kinds of microorganisms — 
bacteria, viruses, yeasts, molds, fungi, protozoa, algae and prions. The term ―microorganism‖ 
refers to any of the microscopic forms of life found in nature. There are very few places where 
some form of microscopic life does not exist. Bacteria are found everywhere — in soil, in the air, 
in every kind of organism, from humans to plants, living or dead.  It is sometimes hard to accept 
their existence, but special methods have been developed to demonstrate their presence. 
Single cell, free-living bacteria, are one of the simplest life forms, existing long before human 
life began. Without bacteria, our world, as we know it, could not exist for bacteria perform many 
varied functions. Decomposition of matter, for example, is a basic bacterial activity, returning 
to nature materials necessary to the revitalization of the earth. The gardener’s compost heap, 
through bacterial action, becomes rich mulch to fertilize the soil. 
 

Survivability of Bacteria 
The survival and persistence of different types of bacteria over the ages reflect their ability to live 
and multiply under a great variety of conditions. Some can survive in a range of temperatures 
from freezing to almost boiling. Under optimum conditions bacteria can double their number in 15 
minutes with or without oxygen. Some can cease growth and go into a kind of hibernation — a 
virtual state of suspended animation known as a spore. During this ―hibernation‖, bacteria can 
survive cold intense enough to liquefy air (–320ºF), and tolerate dry heat of over 200ºF. Bacteria 
serve a useful purpose from a human’s point of view — from sewage disposal to cheese making. 
Some are even used to make antibiotics that kill pathogens. Only a small percentage of bacteria 
fall into the disease-producing class. When bacteria are disease producing, they are often called 
germs or pathogens. 
 
 

How Bacteria Transmit Disease in Humans 
Gain entrance: usually through the nose, eyes, mouth, sweat glands, hair follicles, wounds, and 
cuts or through sexual contact.  Adapt and multiply: adjust to their new environment and multiply 
to possibly cause infection and illness.  Find a satisfactory exit point: such as the  respiratory or 
gastrointestinal tract, exiting  through a cough, a sneeze, in feces, other body fluids, and, in 
some cases, through sexual organs.  Have an effective carrying mechanism: water, dust, food, 
airborne droplets, insects, used hand  towels and other animate or inanimate objects can all 
carry bacteria, viruses or fungi. 
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CHARACTERISTICS OF BACTERIA 
 
Forms of Bacteria 
The description of bacteria in the following sections relates, in a very general way, to all of these 
microorganisms. There are actually thousands of types of bacteria, but the basic information 
should be adequate for most purposes. 
 

Bacteria come in three principal shapes:  
Cocci (kock’-si): Spherical bacteria are called cocci, which means ―berries‖ in Greek. Under the 
microscope they look like miniature berries.  Among the cocci group of bacteria are the  
 
Streptococci. Some forms can cause abscesses in teeth, sore throats, and upper respiratory 
infections, while other forms result in turning  milk into buttermilk and turning sweet milk into sour 
milk. Staphylococcus aureus is also a coccus and is a common pathogen that causes 
pneumonia, meningitis and food poisoning, among others. 
 
Bacilli (ba-sil’-i): The rod-shaped cylindrical bacteria are called bacilli, from the Latin word 
meaning ―little rod‖. Among the diseases caused by this type of bacteria are typhoid fever, some 
kinds of diarrhea, cholera, dysentery and eye infections. Pseudomonas aeruginosa and  
 
Salmonella choleraesuis are examples. They are the leading cause of bacterial diarrhea in the 
United States. 
 
Spirilla, Spirochetes: Spiral, curved or corkscrew shaped bacteria are called Spirilla or 
Spirochetes. This type of microorganism causes trench mouth and syphilis, among others. 

 
 
Size of Bacteria 
Bacteria are so small that 100 cocci placed side by side would be no thicker than a page of this 
manual. An average coccus (singular of cocci) magnified 500 times would be about the size of 
the period at the end of this sentence. Bacteria are measured in microns: a micron is 1/25,000 of 
an inch. Even with today’s microscopes, many bacteria are so tiny that dyes must be used so 
they can be seen. 

 
Structure of Bacteria 
A bacterium (singular of bacteria) is a one-cell organism made up of:  
Cell wall: a kind of skin for the cell.  Plasma membrane: this part of the cell, inside the cell wall, 
regulates food passage and elimination and is best at picking up a dye or stain to make the cell 
visible under the microscope. 
Cytoplasm: the ―insides‖ of each cell.  
 
SPORES: A small number of bacteria of the rodshaped family have an additional structural 
capability that you should know about because it relates particularly to sterilization. These 
bacteria produce a special cell structure, usually described as a ―resting body‖ since it is totally 
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inactive while in this form. This type of cell is called a spore or an endospore. Bacillus species 
and Clostridium species are the two most common spore-forming bacteria. It is a miniature suit 
of armor worn around the cytoplasm that makes this cell the most resistant of all living things to 
heat, chemicals and drying.  Some spores can withstand steam at 212ºF for an hour or more. 
Some have been found to survive for many years — possibly for centuries! The spore will remain 
a spore — a resting body — until a proper growth environment exists.  
 
 

Spirals 
(Spirilla or Spirochetes)  
Spheres (Cocci) Rods (Bacilli)  
It will then, once again, come to life and behave like its ancestors (good or bad), multiplying in 
the environment of the body or other hospitable area. Common means of destroying spores are 
irradiation, autoclaving, gas and chemical sterilization. Disinfectants typically have little or no 
effect on bacterial spores.  
 

Reproduction of Bacteria 
Bacteria reproduce by simply dividing. The cell reaches its maximum size, then starts to draw 
together in the middle, and eventually separates into two. A newborn bacterium becomes an 
adult in 15 to 30 minutes. Overpopulation in the bacteria world is easy to see. 
 

In 15 Minutes 1 Becomes 2 
In 30 Minutes 2 Become 4 
In 45 Minutes 4 Become 8 
In 60 Minutes 8 Become 16 
In 75 Minutes 16 Become 32 
In 90 Minutes 32 Become 64 
In 105 Minutes 64 Become 128 
In 120 Minutes 128 Become 256 
In 135 Minutes 256 Become 512 
In 150 Minutes 512 Become 1,024 
In 165 Minutes 1,024 Become 2,048 
In 180 Minutes 2,048 Become 4,096 
In 195 Minutes 4,096 Become 8,192 
In 210 Minutes 8,192 Become 16,384 
In 225 Minutes 16,384 Become 32,768 
In 240 Minutes 32,768 Become 65,536 
In 255 Minutes 65,536 Become 131,072 
In 270 Minutes 131,072 Become 262,144 
In 285 Minutes 262,144 Become 524,288 
In 300 Minutes 524,288 Become 1,048,576 
5 hrs 

 
An Example of the Rate of Reproduction* 
* Keep in mind the above example represents the theoretical growth under optimum conditions. A situation such as 
that indicated above would not normally occur in nature, as bacteria would reach a level of equilibrium based on their 
environment.  
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―Food‖ for Bacteria — In five hours, one bacterium turns into over 1,000,000 bacteria.  And, of 
course, starting with just one would be strange indeed — even slightly dirty hands might have 
anywhere from 500 to 1,000 bacteria on them. Moisture is necessary for the growth and 
reproduction of bacteria because food material must be dissolved in a fluid environment before 
the bacterial cell can absorb it. Drying, therefore, interferes with bacteria growth. Delicate 
bacteria such as Pseudomonas can survive drying for only a few hours at the most. Bacteria also 
require carbon, nitrogen, hydrogen, phosphorus and some mineral salts. Some bacteria also 
require vitamins, just like people. Aerobes and Anaerobes — Bacteria that grow 
in the presence of atmospheric oxygen are called aerobes. Pseudomonas aeruginosa is an 
example of an aerobe. Some bacteria, however, cannot grow and are even killed in the presence 
of free atmospheric oxygen. This second group is called anaerobes. The botulism organism and 
tetanus organisms are anaerobic, pathogenic bacteria. Clostridium bacteria cause botulism and 
tetanus. A third group is facultative anaerobes. They use oxygen when available. When oxygen 
is not available, they grow as anaerobes.  
 
Staphylococcus aureus and Salmonella choleraesuis are examples of facultative anaerobes.  
Different types of bacteria have preferences in climate, too. Those that attack the human body 
are, naturally, most comfortable and thrive best at 98.6ºF or 37ºC (body temperature). Some 
types of bacteria that are responsible for food spoilage may also grow in cool temperatures. Cold 
slows down bacterial growth; warmth speeds growth. Very high temperatures, however, are 
more destructive to bacteria than very low temperatures. Disease-producing bacteria that do not 
produce spores are killed when exposed to watery liquids at 140ºF (60ºC) for 30 minutes. This is 
the basis of pasteurization.  
 
 

Bacterial Activity in Disease 
When pathogenic microorganisms enter the body, opposing forces are set in motion. The 
bacteria try to invade the tissues, multiply, and colonize. The body tries to prevent the invasion 
by destroying the germs and casting them off. If the microbes win, infection sets in and disease 
results. Microorganisms cause disease in a number of ways, but in most cases, the ability to 
cause infection and disease is associated with chemical substances released by the bacteria into 
the body. In a sense, it is a kind of poisoning or toxic effect. 
 
 
 

KEY BACTERIA IN ENVIRONMENTAL 
SANITATION 
In order to understand label claims and disinfectant test reports, and to discuss the more 
common problems of bacterial contamination, the names, categories and diseases produced by 
certain key organisms should be familiar. Some background on the importance of these 
organisms may be helpful.  
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Bacterial Contamination in Hospitals 
In hospitals, the combination of harmful microorganisms and people with low resistance is the 
major problem. When a patient develops an infection during a hospital stay — an infection which 
was neither present nor in the incubation stage at the time of admission — the infection is 
described as ―nosocomial‖ (hospital or institutionally acquired). Approximately 5-10% of the 
people who enter a hospital come down with a nosocomial infection resulting in over 1 million 
infections and 80,000-100,000 deaths annually.  
 
Nosocomial infections account for billions of dollars in additional health care costs. Various 
categories of nosocomial infections include: 
• Urinary tract infections 
• Respiratory infections 
• Gastroenteritis 
• Skin and subcutaneous infection 
• Intra-abdominal infection 
• Septicemia 
 
Most surveillance reports identify the urinary tract as the most common site of nosocomial 
infection. The next most common site of nosocomial infection is the surgical wound. Respiratory 
infections are the third major type of nosocomial infection.  
 

Antibiotic Resistant Strains 
In hospitals, extended care facilities, schools, hotels, restaurants and other public-service 
establishments, the problem of infection associated with antibiotic-resistant strains also exists. 
These organisms, although resistant to antibiotics, pose no resistance to being destroyed by 
disinfectants. Although nonhospitalized people are presumably in better health than hospital 
patients, the danger still exists.  The following material will give you the basics on some key 
bacteria. A more complete listing  of other important organisms appears in the 
Glossary, Section X.  
 
Note: There are two additional classifications of bacteria about which you will often hear: 
Gram positive and Gram negative. This is simply a common way to help classify and identify 
bacteria. 
 
 

Gram Positive/Gram Negative/Acid Fast 
The Gram stain is the dye (named after its developer Dr. Gram) used to color some kinds of 
bacteria so they can be seen under the microscope. The bacteria are stained with a blue dye 
called crystal violet. If the bacteria become permanently stained blue they are known as Gram 
positive. If the stain can be readily removed (by treatment with alcohol) and are counter-stained 
pink with a red dye called safranin, they are known as Gram negative.  Most Gram negative 
bacteria are found in the  intestines. Most Gram positive bacteria are found elsewhere in the 
body. Fungi and viruses  are not included in this type of classification. 
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Gram Positive Bacteria 
Staphylococcus aureus (Staf-ill-o-cock-es oar-ee-us) is considered a major cause of hospital 
infections and can develop resistance to antibiotics. It causes boils, carbuncles, blood poisoning 
and most food poisoning. Keep in mind there are many other types of Gram positive bacteria, 
such as  
 
Streptococcus and Bacillus. 
Gram Negative Bacteria 
Salmonella choleraesuis (Sal-mon-el-la coll-erah-soo-iss) is the standard test bacteria used in 
germicide evaluation procedures because its resistance to germicides is typical of the Gram 
negative group. The Salmonella group, as a whole, is associated with a variety of gastrointestinal 
and other disorders. 
 
Pseudomonas aeruginosa (Soo-do-moan-us airoo- gin-o-sa) is an organism which is very difficult 
to destroy and causes diseases similar to those caused by Staphylococcus. It is a definite 
problem for hospitals and other public facilities and a major concern in hospital burn units. 
 

Acid Fast Bacteria 
Mycobacterium tuberculosis (My-co-bac-teer-eeum toob-er-ku-lo-sis) is the bacteria that causes 
tuberculosis (TB) and is spread primarily through the air. Due to its waxy cell wall, TB bacteria do 
not stain Gram positive or Gram negative. Another type of stain called an acid-fast stain is used 
which turns the cells green. This organism is extremely difficult to kill with disinfectants. As a 
result, it is often used as a benchmark for germicidal efficacy. 
 
 

HOW BACTERIA MOVE 
Bacterial Movement 
Most bacteria are completely dependent on getting a free ride. Although some kinds of self 
movement are possible for bacteria, for our purposes we can assume that they are moved only 
by air currents, water, animals, insects, people, or objects — never under their own power. In the 
air, there are three ways for bacteria to get around: 
• They can be moved around individually which is not considered a hazard since the drying 
effect of the air tends to destroy them, in a short time.  
• They can cling to dust particles moving through the air and be protected by the dust. 
• They can attach themselves to droplets of moisture. For example, when a person sneezes or 
coughs, the shower of droplets contain bacteria. The smaller drops lose most of their moisture 
when they hit the floor. But even droplets barely larger than the individual bacteria, called droplet 
nuclei, can provide the moisture and nourishment bacteria require. Bacterium and droplet nuclei 
are easily blown about in the air. This is the means by which TB bacteria are transmitted.  
 

Movement on Objects 
When we speak of objects carrying bacteria we must include practically anything: furniture, 
dishes, wheelchairs, instruments and shoes are just a few examples. Linens, especially soiled 
linens, are considered a particular hazard, especially in hospitals. For example, a person with a 
Staphylococcus infection sheds literally millions of bacteria onto sheets and blankets. If  linens 
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are not properly handled and bagged within the institution or hospital room, these  potentially 
hazardous bacteria can be spread  throughout the facility as the linen is removed to the laundry. 
Moveable objects that hold or carry bacteria are called fomites. 
 
 
Movement on People 
People are also dangerous carriers of bacteria. It can be very difficult to detect a human carrier 
of harmful germs. In the hospital, doctors, nurses and aides are the most frequent offenders, 
sometimes carrying a Staphylococcus colony in their nose and throat. Even without showing any 
signs of illness, the staff can spread these germs to patients. One of the most famous cases of 
an unidentified carrier was ―Typhoid Mary‖. This helpful lady worked in public kitchens from 1900 
to 1907, and, without ever suffering from the disease herself, managed to infect a large number 
of people with typhoid fever over the years.  
 
 
 

Animal, Insect and Bird Carriers 
Animals, insects and birds can also carry pathogenic bacteria capable of infecting humans 
or other animals. Veterinarians, kennel workers, poultry farmers, etc., should be aware that the 
same rules apply — pathogenic bacteria represent a danger to all creatures, and can be 
just as costly and painful in animals as in people. Animals, insects and birds that carry 
pathogenic  agents are called vectors.  It should be noted that viruses and fungi can also be 
moved in any of the ways described above. 
 
 

VIRUSES, FUNGI AND PRIONS 
In addition to the three basic types of bacteria (cocci, bacilli and spirilla/spirochetes), there are 
three additional kinds of microorganisms that are likely to cause problems in humans — 
viruses, fungi and prions.  
 
Viruses 
Viruses are the simplest form of life. Their structure, method of replication, and size, among other 
factors, are different from the three basic bacteria. The most significant difference is that viruses 
must get inside other living cells in order to multiply, while bacteria can multiply most anywhere. 
Viruses are responsible for many diseases with colds and flu being two of the more common. 
Some scientists and textbooks claim that viruses are not ―alive‖ and therefore it is difficult to say 
that they are ―killed‖ by treatment with disinfectants. Viruses are made up of certain types of 
organic materials (e.g. lipids and proteins) which help to protect their genetic material (e.g. DNA 
or RNA), but they lack other functions which would allow them to grow on their own. If a virus is 
left on a surface by itself, it will not be able to grow. For this reason, many people say that 
viruses are not alive because   they can’t reproduce on their own. However, if a  virus is able to 
get into a person’s body, through the mouth or a cut, it can start an infection and reproduce 
millions of copies of itself within the body. Because viruses are able to start infections 
and reproduce themselves with the help of a human host, many scientists do consider them 
―living‖ organisms.    
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Viruses are not equal in their susceptibility to chemical disinfectants. The chemical make-up 
and structure of the virus account for this. Viruses can be divided into three broad 
categories:  
 
Lipophilic — those surrounded by a lipid envelope. Examples of lipophilic viruses are: 
Hepatitis B, Influenza, Vaccinia, Herpes, Respiratory Syncytial Virus (RSV) and Human 
Immunodeficiency Virus (HIV-1 AIDS Virus). 
The latter virus should be referred to as HIV, not HIV Virus. 
Hydrophilic — do not have a lipid envelope. These viruses are very difficult to inactivate. 
Examples include: Poliovirus, Echovirus, Hepatitis A, and Canine Parvovirus. High 
concentrations of ethanol and strong concentrations of chlorine are among the few germicides 
that will inactivate these viruses. Intermediate — do not have a lipid envelope but do have some 
lipophilicity in the virus’ outer coat. Phenolic disinfectants generally inactivate these viruses. 
Examples of intermediate viruses are Adenovirus and Rotavirus. 
 
 
 

Fungi 
Fungi (plural of fungus) are altogether different from bacteria and viruses. In fact, fungi are more 
closely related to humans than to bacteria. Fungi form mold and mildew. Yeast and mushrooms 
are examples of fungi. Fungi also produce diseases of the skin, lungs, and mucous membranes 
and can in rare cases actually invade the entire body.  
 
Trichophyton mentagrophytes (Try-co-fi-ton or Try-cough-it-on men-ta-grow-feet-es), also 
known as Trichophyton interdigitale (Try-co-fiton or Try-cough-it-on inter-dij-i-tallee) is the fungus 
that causes athlete’s foot fungus. It is used as a test organism to represent the fungus class in 
germicidal evaluation tests.  
 

Prions 
Prions are transmissible pathogenic agents that cause a variety of neurodegenerative diseases 
including Creutzfeldt-Jakob Disease in humans, bovine spongiform encephalopathy (BSE) in 
cows (also known as ―Mad Cow Disease‖) and scrapie in sheep. They are unlike the other 
pathogens discussed above because they are composed entirely of protein. An abnormal 
configuration of a normal cellular protein acts as a ―template‖ to convert the normal protein into 
the abnormal form. Accumulation of the abnormal protein in the brain leads to disease.  
Conventional sterilization and disinfection practices are not effective against prions. Some 
researchers recommend the use of a 1:2 dilution of bleach (~20,000 ppm) or 1-2 N sodium 
hydroxide (NaOH) for extended periods of time (>1 hour). 
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SECTION III  

METHODS FOR CONTROLLING 
BACTERIA IN THE ENVIRONMENT 
 
AGENTS THAT KILL BACTERIA OR SLOW THEIR GROWTH 
 
Light 
Sunlight is a great natural disinfecting agent. Direct sunlight destroys many bacteria. 
Unfortunately, the sun’s irregular performance does not make it a dependable method for  
disinfecting. Ultraviolet lamps are sometimes used to prevent the spread of germs in the air, 
particularly tuberculosis (TB) bacteria. Neither visible nor ultraviolet light rays have much ability 
to penetrate surfaces, so their action is limited to organisms on or near the light. Ultraviolet light 
strong enough to disinfect can also damage skin and eyes. 

 
Cold 
Cold is a useful agent in inhibiting growth of bacteria and can prevent the dangers of active 
bacteria. Cold over a long period of time suspends or significantly reduces the growth of bacteria. 
As evidence, frozen foods spoil rapidly after thawing when bacteria come back to full activity. 
Even fragile bacteria have been maintained for years frozen in dry ice (–169ºF) and then brought 
back to life. 

 
Heat 
Heat is widely used as a sanitizer and is a very effective sterilizing agent. At high temperatures, 
sterilization is the process of destroying all microorganisms (bacteria, including spore forming 
bacteria, viruses and fungi) on a substance or surface. Heat for sterilizing may be moist or dry. 
Moist Heat may be applied either as hot water or steam. Steam under pressure is the preferred 
and most often used sterilization method.  Autoclaves used in hospitals for instruments  work 
with moist heat in the form of steam under pressure. Materials that are harmed by heat or 
moisture, of course, cannot be sterilized  in this way.  Boiling kills vegetative forms of bacteria 
(those  bacteria not in spore form and able to multiply), fungi and viruses, in a few minutes. 
Spores, as mentioned, may take many hours to kill even at boiling temperatures, and still not 
every one may be dead. Dry Heat (hot air sterilization) is done in a kind of oven. Temperatures 
ranging from 320ºF (160ºC) to 356ºF (180ºC) must be applied for at least 1.5 hours to kill spores. 

 
 
Chemical Agents 
A number of chemical agents are used to destroy or slow the growth of bacteria. The name of 
the product — disinfectant, sanitizer, etc. — indicates its degree of action against bacteria. 
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Disinfectant — A chemical agent that destroys pathogenic microorganisms (not spores). The 
term is generally used for an agent that destroys organisms on inanimate objects (surfaces) 
rather than on people or animals.  Antiseptic — A chemical agent, such as surgical 
scrubs, antiseptic hand soaps, antimicrobial soaps and ointments that kills microorganisms 
when applied to the body.  Germicide/Bactericide — Chemical agents that kill bacteria. These 
terms are often synonymous with the term disinfectant.  
 
 

Bacteriostat — A chemical agent that prevents microbes from multiplying. The term may be used 
in referring to the action of certain antibiotics, as well as to antimicrobial action on surfaces. Also 
used as a preservative in household and cosmetic products. Sanitizer — An agent that reduces 
(through killing) the number of bacteria to a safe level. This means a 99.9% kill as set by public 
health requirements. This term is also applied to agents used to control the microbial population 
in food  service, food preparation and food processing areas. These are called food-contact 
surface sanitizers and require a 99.999% kill.  Sterilizer — An agent or device that destroys all 
living things, including vegetative bacteria, spores, fungi and viruses. It is an absolute term; 
that is, there is no such thing as ―almost sterile‖. Preservative — A chemical agent that inhibits 
microbial growth. It generally refers to agents used to prevent the deterioration of foods, drugs, 
cosmetics, household products, chemicals and other products. 
 
 

Radiation and Gas 
Cobalt radiation is often used to sterilize materials, as is ethylene oxide (EtO) gas. While EtO is 
often used within hospitals, radiation is used primarily by manufacturers of disposable medical 
equipment.  
 
 

HOW TO REMOVE AND/OR DESTROY BACTERIA 
 
There are three basic ways to control harmful microorganisms:  
• Destroying bacteria in the environment with heat or disinfectants. 
• Physical removal of bacteria from the environment, for example, by filtering air or cleaning. 
• Destroying bacteria after a person has been infected by using antibiotics. 
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SECTION IV  

COUNTING BACTERIA 
ON SURFACES 
 
WHY A COUNT? 
There are times when it’s desirable to know just how well a disinfectant, sanitizer or cleaning 
procedure works. Since bacteria are invisible, only indirect methods can be used to show the 
level of cleanliness achieved. In these cases, being able to do a bacterial count, or, at least, to 
understand the procedure, is important. Bacterial counts in one area can be compared with a 
neighboring area or bacteria can be counted on a surface before and after cleaning. Most people 
tend to think that bacteria are spread evenly over a surface. This is not so. Unless adequate 
samples are taken across an entire area, results can be very misleading. For example, in order 
to get a reasonably accurate estimate of a floor area only 8 to 10 square feet in size, it is 
necessary to take at least a dozen random samples within that area. 

 
 
METHODS OF BACTERIAL COUNTING  
 
Individual bacteria, as we know, are too small to be seen. Therefore, it is obviously not practical 
to try to count them one at a time. Since bacteria multiply so quickly, and form colonies (clumps) 
when they have moisture and food, it is possible to do a count at the stage when these colonies 
have become big enough to be seen with the naked eye. 

 
 
Swab Method 
With the swab method, a sterile swab is dipped in sterile solution and then used to ―wash‖ the 
surface. This lifts the bacteria onto the swab. The swab is rubbed over a selected area, rolling 
back and forth and criss-cross to thoroughly cover the few square inches involved. The swab 
is dipped back into the sterile solution several times during the cleaning so that the bacteria 
are rinsed off into the tube. The final step is to break off the tip of the swab and place it in the 
solution. The tube is shaken hard to rinse all of the bacteria out of the swab and into the solution. 
The solution is then poured onto the culture media plate. A culture media plate is simply a small 
plastic or glass plate with a cover which is filled with melted (warm) culture media, called agar. 
As the media cools it forms a gel. 
 
The solution is poured over the gel. The lid is put on and the plate is kept in a warm place for 
about 24 to 48 hours. The bacteria then multiply and become colonies that can be seen and 
counted. 
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Rodac Plate 
 
With a Rodac plate, the melted agar media is poured almost to overflowing into a plastic 
disposable dish. When the agar media solidifies, it forms a too-full dish of media. This is then 
pressed firmly and steadily onto the flat surface so bacteria will stick to it to be counted. The lid is 
then put on, and the plate is put in an incubator (preferably about 98ºF to 110ºF) for about 24 to 
48 hours. The Rodac plate is very simple to use, but it does not fit every situation. It only works 
on flat or barely rounded surfaces where the gel can be rolled over the test surface. If this cannot 
be done, the swab method should be used. Generally, the swab method is used for ―tight‖ 
spots and in food service areas, and Rodac plates for flat, nonfood surfaces.  
 

 
COMPARING COUNTS 
It should be noted that Rodac counts cannot be compared with counts from a swab method. With 
the swab method, a good deal more bacteria are removed from the surface than is possible with 
a Rodac plate — so swab counts will be higher than Rodac counts. In addition, swabbing usually 
breaks up small clumps of bacteria and each part forms another colony, which is counted as a 
separate colony. With the Rodac plate method the clump is undisturbed, and, as it multiplies 
it grows together and is counted as only one colony. Always compare Rodac counts with Rodac 
counts, and swab counts with swab counts in order to obtain a true comparison. When 
conducting counts in hospitals, keep in mind that there are no fixed numbers or acceptable/ 
nonacceptable counts, only rough guidelines. Incubating swab or Rodac plates under aerobic 
conditions will only show aerobic or facultative anaerobic bacteria. In order to obtain counts for 
anaerobes, the plates must be incubated under anaerobic conditions. There are special 
chambers that provide the right set of circumstances for their growth. However, in most cases 
anaerobic plate counts are not very important because their bacteria do not grow or die quickly in 
aerobic environments. Some anaerobic bacteria such as Clostridium are pathogenic and it may 
be helpful to conduct such tests. Fungi can also be detected in a swab or Rodac plate, but 
viruses cannot. 
 
 

OTHER METHODS FOR DETERMINING NUMBER OF BACTERIA AND 
VIRUSES 
Today, other methods exist to count bacteria and viruses other than the plate count method. 
Viruses, unlike bacteria on Rodac or agar plates, cannot be counted because of their ―parasitic‖ 
way of life. The new methods are based on molecular biology and genetics. For example, one 
method is called PCR or Polymerase Chain  Reaction. In this procedure the genetic material — 
DNA or RNA of the bacteria or virus — are collected and replicated. Specific regions of the 
genetic code unique to the particular organism are then located. This identifies and, in some 
cases, counts the number of organisms. 
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IDENTIFYING SPECIFIC BACTERIA — PRESENCE OF SPORES 
Ordinarily there is no need to identify the type of bacteria counted. However, if persistently high 
counts occur when cleaning procedures seem to be perfectly correct, the laboratory can help by 
identifying the specific bacteria, or unusual strains of bacteria. This is particularly significant 
when numerous spores are found on analysis.  Spores, those bacteria whose ―armor plates‖ 
resist all disinfecting attempts was discussed in an earlier section of this manual. Many 
sporeforming bacteria are harmless, but since they  cannot be killed, they can produce high 
counts that may not be meaningful in terms of sanitation. Some examples of harmful spores are 
Clostridium difficile and Clostridium tetani.  

 

 

OTHER INFLUENCES ON BACTERIAL COUNTS 

Bacteria clump together. Many times when a floor is mopped, a clump of bacteria is broken up 
and each section has the potential to start a new colony. As a result, it is possible to obtain 
higher counts after mopping than before. The number of samples taken and the method of 
cleaning/ disinfecting, especially mopping, are important considerations if this type of result is 
found.  
Another important factor is the contamination of mops. Unless mops are thoroughly cleaned 
and dried, they can become contaminated even if they are always used with a disinfectant. It is 
not possible to kill all the bacteria trapped in the fibers and pores of a mop without sterilization or 
hot air drying. Mop contamination and other dirty cleaning tools often account for strange 
results in bacterial counts. Factors such as utilizing clean mops and wipe rags are important 
for complete infection control procedures.  
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SECTION VII  

TYPES OF DISINFECTANTS 
AND SANITIZERS 
 
GENERAL INFORMATION 
Before discussing the various types of disinfecting and sanitizing products available, a few 
general points should be made to put the picture in perspective. First, there is no ―ideal‖product. 
If one product could do everything for every use, there would be no need for so many products. 
There are many variables between products — even products of the same type, between 
procedures, and from one type of facility to another. There are advantages and disadvantages to 
all disinfecting/sanitizing products. It’s important to understand these differences in order to 
select the best product to satisfy your needs and meet your objectives. It’s also important to 
know what can be expected from the different types of products available. 

 
 
PHENOLICS 
Phenolic disinfectants are the standard for disinfectant performance. They have had the 
advantage of being among the first products to be called ―hospital disinfectants‖ which has added 
to their stature in many industries. Current phenolics are primarily synthetic in nature. They are 
excellent disinfectants that have hospital antimicrobial action. Unlike dilutable quaternaries, 
phenolics are tuberculocidal. This is a very important factor in their selection, particularly in the 
health care setting. The OSHA Bloodborne Pathogens Standard requires the use of a hospital 
disinfectant including tuberculocidal efficacy for clean up of blood or OPIM (Other Potentially 
Infectious Material) spills.  Phenolics couple up well with selected detergents to make effective 
combination cleaner-disinfectant products. They are, however, inactivated by nonionic synthetic 
detergents, so although they are not manufactured in such combinations, care must be taken to 
avoid improper mixing which can result in poor disinfectant performance. This can be avoided by 
properly cleaning equipment, and not mixing anything but water with a phenolic disinfectant or 
cleaner-disinfectant (or, for that matter, any disinfectant regardless of chemical type). 
Straight phenolic disinfectants, such as Professional AMPHYL® Disinfectant Cleaner 
or Professional AMPHYL® Hospital Bulk Disinfectant Cleaner, manufactured by Reckitt Benckiser 
Professional, are widely used in many industries for general disinfecting.  It should be noted that 
any disinfectant, sanitizer or simple cleaner can produce problems for certain people with 
sensitive skin. For this reason, all of today’s disinfectant labels warn against possible skin 
irritation and recommend that employees wear rubber gloves. All label precautions should 
always be followed. 
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QUATERNARIES 
 
Quaternary ammonium compounds are a second major class of germicides. They are not 
tuberculocidal in dilutable formulations. Quaternaries are effective against Staphylococcus, 
Salmonella, Pseudomonas, some lipophilic viruses, fungi and other common pathogens. 
Properly formulated, quaternaries are considered to be very good cleaners and deodorizers. As 
with any disinfectant/sanitizer product, there are differences between brands of quaternaries. 
Proof of equal germicidal effectiveness cannot be taken for granted; lists of EPA-approved kill 
claims should  be reviewed to make comparisons. LYSOL® BrandI.C.™ Quaternary Disinfectant 
Cleaner is effective for general health care use. Quaternaries are also used in the food 
processing area, in supermarkets, and in restaurants. Professional LYSOL® Brand Antibacterial  
All Purpose Cleaner and Professional LYSOL® Brand No Rinse Sanitizer are authorized by the 
USDA and registered with NSF for food processing area use. 
 
 

ACID DISINFECTANT CLEANERS 
Acids disinfect by changing the environment for germs, rather than by attacking the cell walls, as 
do phenolics or quaternaries. Reckitt Benckiser Professional’s acid-based cleaners are 
EPAregistered and provide disinfecting action. Professional LYSOL® Brand Disinfectant 
Toilet Bowl Cleaner and Professional LYSOL® BrandII Basin Tub & Tile Cleaner contain highly 
active acids, which destroy germs. In addition, other actives such as quaternaries are added for 
extra germicidal activity.  
 

IODINES AND IODOPHORS 
Most iodine-type disinfectants now in use are called iodophors — compounds of iodine and 
nonionic synthetic detergents. These compounds, often promoted as ―tamed‖ iodine products, 
have fewer disagreeable characteristics than simpler iodine products. They are relatively low 
in toxicity and less corrosive. In order to be active germicidally, iodophors must be kept on 
the acid side of the pH scale. This is usually done by including phosphoric or hydrochloric acid in 
the formula resulting in the potential for corrosion problems.  Iodophors are only fair detergents 
compared to quaternary or phenolic detergent-disinfectants. This relates partly to the acid pH. 
Phenolics and quaternaries are on the alkaline side of the scale, which contributes to their 
cleaning ability. The reddish brown iodine color of iodophors can be an advantage or 
disadvantage. The depth of color allows the user to see the degree of concentration since the 
shade relates directly to the amount of iodine in the solution, and therefore, to the amount of 
germicidal activity remaining.  On the down side, however, these products do stain temporarily, 
sometimes even permanently.  Some plastics will be permanently stained. Some white paints will 
be temporarily yellowed.  Starched fabrics will show dark blue stains.  Iodophors, used at proper 
dilution, can generally be depended upon to kill most microorganisms.  
The greatest use of iodophors is in disinfecting  and sanitizing food contact surfaces and food 
preparation equipment. These surfaces, however, must be cleaned first and rinsed with fresh 
water  before iodophor disinfectants are applied. 
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CHLORINE 
Chlorine, also known as bleach or sodium hypochlorite, is a chemical that has received 
much attention due to the issuance of the OSHA Bloodborne Pathogens Standard-29 CFR 
1910.1030. This standard, along with numerous previous recommendations for its use, promotes 
chlorine as an effective method of decontaminate on of surfaces. During disease outbreaks such 
as Legionnaires  Disease and the initial discovery of HIV-1 (AIDS Virus), chlorine was the initial 
product recommended by many government agencies since, at the time, no other disinfectants, 
or chlorine for that matter, had been tested against these  organisms. It seems that, when it is 
unknown  what will effectively kill a bacterial or viral organism, chlorine is the standard product 
recommended. Although chlorine can be an effective disinfectant, its chemistry, and particularly 
its stability, leave much to be desired.  
Chlorine’s use in swimming pools and potable  water systems is well known. However, it is quite 
unstable when exposed to light, heat or organic soil. It is for this reason that chlorine must be 
added to swimming pools regularly on hot, sunny days or when they receive excessive use.  This 
increased use causes significant reduction in the pool’s chlorine level. As people enter a pool 
they carry with them soil, body oils, and dirt.  This equates to an increase in organic soil levels, 
which quickly reduce chlorine’s bactericidal  efficacy. The Bloodborne Pathogens Standard 
calls for disinfection of contaminated surfaces with a ―freshly prepared‖ 1:10 solution of sodium 
hypochlorite. However, no indication is given as to what is considered ―freshly prepared‖.  Most 
sources suggest daily preparation.  Chlorine is also corrosive and/or damaging to numerous 
surfaces including steel, carpet fiber, clothing and human skin. In addition, it is extremely reactive 
if inadvertently added to  other chemicals such as acids. The following chart lists many properties 
of chlorine as compared to other chemical disinfectants including phenolics and quaternaries. 
Please keep in mind that this discussion does not cover the subject of chlorine used in food 
service  sanitation. 
 

Characteristics Phenolics* Quats* RTU Quats* Chlorine 
Dilution Stable, EPA Stable, EPA Stable Use solutions should  
Stability recommends be used promptly. daily use daily use High temperatures 
preparation and light accelerate instability 
Concentrate Over 2 years Over  years Indefinitely Should be stored in a 
Stability cool dark location in closed containers, i.e., shielded from ultra 
violet light 
Disinfection Hospital strength Hospital strength Hospital strength While OSHA 
Level including TB some including recommended, not all TB are EPA registered 
Disinfectants  
Effective in Yes Yes Yes Presence of organic 
presence of material can effect 
Organic Soil stability/efficacy 
Wetting Ability Good Good Good Poor or none 
Odor Clean/medicinal Pleasant Clean Harsh 
Cleaning Ability Good Very Good Exceptional Some color/stain 
removal 
*Refers to products manufactured by Reckitt Benckiser Professional 
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OTHER DISINFECTANT AND SANITIZING AGENTS 
 
There are a number of other agents used for limited purposes, a few of which are mentioned 
below.  
• Glutaraldehyde products are used for cold sterilization of heat sensitive instruments and 
equipment. They are not recommended for environmental surfaces. Glutaraldehydes are a 
very effective germicide, but have a distinctly unpleasant odor and are very harsh. There are 
special precautions that must be taken when handling glutaraldehydes.  Although 
glutaraldehydes are sporicidal, the sporicidal activity is available only with a 10- 
hour soak. Disinfection is achieved, in most cases, after a 20 to 45 minute soak. Most 
glutaraldehydes must be prepared by adding a separately bottled ―activator‖. 
• Glycols are used in some aerosol air-sanitizing products. The presence of 5% to 10% glycols 
in such products reduces airborne bacteria. When this percentage is in the formula, the 
product is considered to be an air sanitizer under EPA regulations. 
• Antimicrobial hand soaps use ingredients that reduce bacterial counts on skin but have no 
application for surface disinfection or sanitizing, such as Professional LYSOL® Brand I.C.™ 

Antimicrobial Soap. 
 
 
 
 
 
Published on the Food Directorate’s (Health Canada's) website at 
http://www.hc-sc.gc.ca/fn-an/res-rech/analy-meth/microbio/index_e.html 
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1. APPLICATION 
This method is applicable to the preparation of necessary material in order to take environmental samples 
in food processing plants in support of compliance activity relative to Section 7 of the Food and Drugs Act. 
This revised method replaces MFLP-41B dated April 1998 and the Supplement to Method MFLP-41B 
dated September 1999. 
 
2. DESCRIPTION 
This procedure describes methods of preparation for material to be used when environmental sampling is 
done in a food plant environment for microbiological evaluation. For information on how to take a sample 
from a food contact surface in a food plant environment please refer to MFLP-41A. 
 
3. PRINCIPLE 
It is essential that the methods and materials used for environmental sampling be standardized since the 
presence of pathogens or high numbers of bacteria in a food plant establishment may be a sign that foods 
MFLP-41B - 2 - July 2006  have been produced under poor sanitary conditions or that the plant houses 
microbial niches. Methods used will demonstrate the presence or estimate the number of viable 
microorganisms sampled on food contact surfaces. Samples obtained are then inoculated into or onto 
selective media specific to the type of microorganism(s) of interest. It is assumed that each viable 
microorganism will then multiply under specified conditions of incubation and give rise to visible growth 
which can be measured, counted and identified. This method is still considered semi-quantitative since 
varying proportions of the total number of viable cells may be recovered. However, identification of 
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microorganisms isolated may provide valuable information. It is essential that microbiological analysis be 
initiated as soon as possible after sampling in order to avoid any loss due to die-off. 
 
 
4. BEFORE SAMPLING 
Before initiating environmental sampling, the person responsible for performing the environmental 
sampling must notify and consult with laboratory personnel. 
 
5. MATERIALS AND SPECIAL EQUIPMENT 
5.1 Sterile material may be prepared by laboratory personnel or purchased 
1) Spoons (short- and long-handled), sterile 
2) Forceps, sterile 
3) Knives (Victorinox or equivalent), sterile 
4) Plastic cups (8 oz., Becton Dickinson Labware, #4015, or equivalent), sterile 
5) Swabs (cotton, calcium alginate, Dacron or Rayon) 
6) Sponges (celluose or polyurethane). Commercially available with or without neutralizing buffer 
(Qualicum Scientific, Oxoid) or equivalent. 
7) Swatches (J-cloths, gauze or cloths) 
8) Jars, polypropylene or other unbreakable material (Nalgene or equivalent) 
9) Whirlpak™ bags, sterile 
10) Screw-cap tubes, polypropylene or other unbreakable material for swabs 
11) Disposable overalls, head cover, overshoes, facial hair-cover (if sterile clothing is needed) 
12) Prepackaged surgical gloves (wrist), sterile 
13) RODAC™ plates (Falcon) 
14) Petrifilm™ plates, various types 
15) Neutralizing Buffer, commercially available (Difco, Qualicum Scientific, Oxoid) or equivalent 
16) D/E Neutralizing Agar, commercially available (Difco, Qualicum Scientific, Oxoid) or equivalent. 
17) Microbial Content Test Agar, commercially available (Difco, Qualicum Scientific, Oxoid) or 
equivalent. 
18) Violet Red Bile Agar, commercially available (Difco, Oxoid) or equivalent. 
MFLP-41B 
- 3 - July 2006 
19) Dichloran Rose-Bengal Chloramphenicol (DRBC) Agar Base, commercially available (Difco, 
Oxoid) or equivalent. 
20) Baird Parker Agar Base, commercially available (Difco, Oxoid), or equivalent. 
21) Letheen Broth/Agar, commercially available (Difco) or equivalent. 
22) Transport medium, commercially available (Difco) or equivalent. 
5.2 Surface Treatment for Chemical Germicides 
If sampling is to be carried out on surfaces previously subjected to chemical germicide treatment, 
appropriate neutralizers should be incorporated into the medium. Neutralizing media are usually 
commercially available. Although efficacy of the neutralizers for agar contact sampling has not been 
demonstrated definitively, it has been found useful. 
See Table 1 for a list of media, neutralizers, the compounds which are neutralized and the reference. 
 
6. PREPARATION OF BACTERIAL CARRIERS 
It is recommended that each lot of bacterial carriers (sponges, swatches, swabs) be tested for inhibitory 
properties against the selected bacteria by using the method of Libras and Rose (8.1, Appendix 1) or 
another acceptable method. See Appendix 1 of this method. 
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6.1 Sponges 
6.1.1 Put sponge(s) (approx. 4 cm X 8 cm) in a wide mouth Nalgene jar containing 10 to 15 mL of 
Neutralizing Buffer or any other buffered rinse solution which contains neutralizers to completely moisten 
each sponge. Sterilise jars at 121°C for 15 minutes.  Alternately, place pre-sterilized sponges and 
Neutralizing Buffer into sterile Whirlpak bags or jars. 
Indicate the sterility of the sponges with autoclave tape. Mark each container with the preparation or expiry 
date. 
Alternatively, individual packaged sponges, pre-moistened with neutralizing buffer, are commercially 
available.  
 
 
6.2 Swatches (J-cloths, gauze and cloths) 
6.2.1 Cut J-cloths 35 X 60 cm in half in order to obtain a cloth of 17.5 X 30 cm. Fold the swatches 
in such a way that they can be easily removed by inspectors. Five swatches can be put in a sampling jar 
with the last side folded on the top to facilitate removal while using forceps or gloves. 
 
6.2.2 Add 200 mL of neutralizing buffer per sampling jar. Label each jar with the identity of the 
media, the date and the number of cloths in the container. Autoclave at 121°C for 15 min. 
 
6.3 Swabs 
6.3.1 Swabs of approximately 2 cm with the head firmly attach to an applicator stick 12 to 15 cm 
long may be used. Swabs made of calcium alginate fibres are soluble in aqueous solutions 
containing 1% sodium hexametaphosphate (or sodium glycerophosphate, or sodium citrate, 
or 1% of any mixture of these) allowing the release of the captured organisms. Pre-sterilized 
swabs in various transport media are commercially available. 
MFLP-41B 
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6.3.2 For sterile dry swabs, prepare screw-capped plastic vials containing 20 mL of sterile 
Neutralizing Buffer or any other buffered rinse solution which contains neutralizers. 
Also, prepare screw-capped tubes of sterile transport media to contain the swab used to 
sample the environmental surface. 
 
6.4 Keep bacterial carriers refrigerated until picked up by the inspector. Ship bacterial carriers to 
inspectors with ice packs. 
 
 
7. SAMPLING 
There are two types of sampling: qualitative and quantitative. Qualitative sampling includes liquid media 
which promote the growth of the organism of concern. Quantitative sampling estimates the number of 
bacteria isolated from a determined sampling area using PetrifilmTM and RODACTM plates. 
 
7.1 Qualitative Sampling and Procedure 
Note: It is imperative that the ―Application Section‖ of each method be reviewed before use to determine 
the method’s applicability to the food or environmental sample in question. Applicability of methods to new 
matrices requires validation. 
 
7.1.1 Bacterial carriers and controls must be refrigerated when received by the laboratory and 
analyzed as soon as possible. 
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7.1.2 Add media or supplements to media as appropriate, and incubate following the appropriate 
method for the microorganism(s) of concern. 
 
7.1.3 Detection of Microorganisms; table 2 lists appropriate steps to be taken when samples are 
received at the laboratory after inspection. Usually qualitative environmental sampling is 
done when the presence of Listeria monocytogenes, Salmonella, or Staphylococcus aureus 
is suspected. Therefore, only those are listed in the table. Other determinations can also be 
performed depending upon recommendations made by laboratory personnel to the inspector, 
and is usually determined on a case by case basis. 
 
7.2 Quantitative Sampling and Procedure 
7.2.1 Perform quantitative sampling using RODAC (Replicate Organism Detection and Counting 
plates) or Petrifilm plates. 
 
7.2.2 Preparation of RODACTM plates 
Fill the disposable plastic RODACTM plates aseptically with 15.5 to 16.5 mL of the appropriate 
sterile media. The meniscus of the agar should rise above the rim of the plate to give a 
slightly convex surface in order to allow a good contact with the surface to be sampled. Prefilled plates with 
test medium are also commercially available.  Media for some methods are listed in Table 3 and the 
formulae can be found in the  Compendium, Appendix G (8.2). When sanitizer residues are present on the 
contact surface, choose an appropriate neutralizer to add to the media from Table 1. Media with 
neutralizers are also commercially available. 
 
7.2.3 Preparation of PetrifilmTM 

Follow the manufacturer's instructions. Request the technical bulletin on SURFACE 
SAMPLING PROCEDURES from the manufacturer,and pay particular attention to the 
recommended diluents when sanitiser residues may be present. 
MFLP-41B 
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7.2.4 Detection of Microorganisms 
Count all developing colonies. Spreading colonies should be counted as one but care should 
be taken to observe other distinct colonies intermingled in the growth around the plate 
periphery or along a hair line. These should also be counted as one colony, as should bicoloured 
colonies and halo type spreaders. It is generally agreed that 200 colonies is the approximate maximum 
that can be counted on contact plates. Colony counts may be recorded by:  
1) Individual counts, 
2) Number of viable particles per selected area, 
3) Means and standard deviations. 
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MFLP-41B 
 6 - July 2006 
 
Table 1: Neutralizers of sanitisers for media 
Media Neutralizers Compounds Neutralized Ref. 
Bacto D/E Neutralizing 
Agar (Dey and Engley 
Agar) 
Sodium thyoglycollate 
Sodium thiosulphate 
Sodium bisulfite 
Lecithin (soybean) 
Tween 80 
Quaternary ammonium, 
phenols, iodine, chlorine, 
mercurials (Merthiolate), 
formaldehyde, 
gluteraldehyde 
APHA (8.3) 
Difco (8.4) 
0.1% peptone water For surfaces containing fatty 
materials 
0.5% Tergitol Anionic 7 
0.5-1.0% Tween 80 
Phenols APHA (8.3) 
Letheen Broth/Agar Lecithin 
Tween 80 
Quaternary Ammonium, 
phenols, formalin, 
hexachlorophene, ethanol 
Difco (8.4) 
Bacto Neutralizing 
Buffer 
Monopotassium phosphate, 
Sodium thiosulfate, Aryl 
Sulfonate Complex 
Chlorine and quaternary 
ammonium 
Difco (8.4) 
Bacto Microbial 
Content Test Agar 
Lecithin 
Tween 80 
Quaternary ammonium, 
phenols, formalin, 
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hexachlorophene, ethanol 
Difco (8.4) 
MFLP-41B 
- 7 - July 2006 
 
Table 2: Methods for Qualitative Analyses 
Determination Receiving Analysis 
Listeria monocytogenes Add LEB (or the appropriate broth)  at 100 mL / unit (sponges) or 10mL/unit 
(swabs), and incubate at  30°C for 48 hours (or the 
temperature specified in the  selected method).  Proceed as per method chosen 
from the Compendium Appendix K   
(8.5) Listeria species and Listeria  monocytogenes. 
 
Staphylococcus aureus Incubate for 3 hours at 35°C in 50 
mL of double-strength TSB.  Add 100 mL of a solution of TSB 
single strength containing 20% salt (sponges) or 10mL/unit (swabs). 
Incubate at 35°C for 24 hours. (8.3) Proceed as per method chosen 
from the Compendium Appendix K   
 
Staphylococcus aureus 
Salmonella Add Nutrient broth (or the appropriate broth) at 100 mL / unit 
(sponges) or 10mL/unit (swabs), and incubate at 35°C for 18-24 hours. 
Proceed as per method chosen from the Compendium Appendix K  
 
 
Salmonella 
MFLP-41B 
- 8 - July 2006 
 
 
Table 3: Methods for Quantitative Analyses 
Determination Petrifilm/Rodac Media Method (or equivalent) 
Coliforms RODACTM 

PetrifilmTM 

PetrifilmTM 

Violet Red Bile (VRB) 
Coliform Count (CC) 
plates 
High Sensitivity 
Coliform Plates 
See manufacturer’s 
procedure 
MFHPB-35 
MFLP-85 
Escherichia coli PetrifilmTM E. coli count (EC) 
plates 
MFHPB-34 
Aerobic Colony Count RODACTM 

PetrifilmTM 

Microbial Content Test 
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Agar (MCTA) 
Aerobic Count (AC) 
See manufacturer’s procedure 
MFHPB-33 Yeasts and Moulds RODACTM 

PetrifilmTM  

DRBC Agar 
Yeast and Mould (YM) 
Count Plates 
See manufacturer’s 
procedure 
MFHPB-32 
Staphylococcus 
aureus 
RODACTM 

PetrifilmTM 

Baird Parker (BP) 
Staph Express plates 
See manufacturer’s 
procedure 
MFLP-21 
Other bacteria, as 
needed 
See this Compendium for 
suitable methods 
MFLP-41B 
- 9 - July 2006 

 
APPENDIX 1 
VERIFICATION OF INHIBITORY PROPERTIES 
Published studies by Libras and Rose (8.1) have indicated that some sponges sold at retail outlets for 
environmental  sampling may contain antibacterial agents. In order to prevent problems caused by 
inhibition from the use of sponges or similar material, each lot of bacterial carriers (sponge, J-cloth, etc.) 
should be tested for inhibitory properties using one of the two methods presented below. Before initiating 
the inhibitory test, bacterial carriers should be moistened with neutralizing buffer, put in a Nalgene jar (or 
equivalent) and autoclaved for 30 minutes. 
 
 
PREPARATION OF CONTROL CULTURES 
Keep cultures on TSA at 4°C. For each test, each culture must be transferred into test tubes containing 9 
mL of TSB  and incubated at 35°C overnight. Sample 0.1 mL from the first tube of TSB and transfer it into 
a second tube containing 4 mL of TSB. Incubate the second tube at 35°C overnight. Adjust the optic 
density of cultures at 0.5-0.6  at 600 nm wavelength. Adjust cell density by either diluting with sterile TSB 
or centrifuging and resuspending the cell  pellet in a smaller volume of sterile broth. 
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METHODS 
From Libras and Rose (8.1) The following two methods are suggested: 
1. Solid Media 
1) After the optical density of each bacterial culture is adjusted, a sterile swab is dipped into the culture. 
Drain excess liquid from swab by pressing the tip against the inside of the tube just above the level 
of the broth. The plate is swabbed in three directions to obtain a uniform lawn of growth. Three plates 
should be prepared for each bacterial strain. 
2) Aseptically place two to three sponges, ca. a 1 cm square piece of the sponge, per plate for each 
bacterial strain. Incubate plates upright at 35°C for 20-24 h. 
3) Roughly measure the inhibition zones, in millimetres, around the edges of the piece of sponge. 
 
2. Liquid Media 
1) Sterilize Neutralizing buffer at 121°C for 30 minutes and inoculate (MUST be cooled or you will kill the 
organisms) with appropriate bacterial strain in order to obtain approximately 20 cells per millilitre. 
The material analyzed should be completely submerged. The material tested (previously moistened 
and sterilized) is immersed into that suspension, pressed against the inside of the tube just above the 
level of the broth, draining the excess liquid in order to give a good impregnation. Follow the same 
procedure for each trial in peptone water without bacteria as a negative control. 
2) After being immersed into the bacterial suspension, the bacterial carrier (sponge, Q-tips, J-cloth, etc.) 
is put into the appropriate nutrient broth i.e. enrichment broth for Listeria (LEB) to isolate Listeria 
monocytogenes or Nutrient Broth (NB) to isolate S. aureus, E. coli and Salmonella. Repeat this 
procedure three times in 3 different jars for each bacteria and each type of bacterial carrier tested. 
For each trial, a sample of 5 mL of inoculated peptone water is put into a nutritive media as a positive 
control. 
3) LEB is incubated at 30°C and NB at 35°C for 24 hours. 
4) In order to check for the growth of L. monocytogenes, LEB is inoculated onto PALCAM agar and 
Oxford agar. NB is streaked on Baird-Parker (BP) agar to check for the growth of S. aureus or on 
MacConkey (MC) agar to check for the growth of E. coli and Salmonella. 
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LAB 3: OBTAINING PURE CULTURES 

FROM A MIXED POPULATION 

DISCUSSION  

As stated in Lab 2, microorganisms exist in nature as mixed populations. However, 

to study microorganisms in the laboratory we must have them in the form of a pure 

culture, that is, one in which all organisms are descendants of the same organism.  

Two major steps are involved in obtaining pure cultures from a mixed population:  

1. First, the mixture must be diluted until the various individual microorganisms 

become separated far enough apart on an agar surface that after incubation they 

form visible colonies isolated from the colonies of other microorganisms. This 

plate is called an isolation plate.  

2. Then, an isolated colony can be aseptically "picked off" the isolation plate (see 

Fig. 1) and transferred to new sterile medium (see Fig. 3). After incubation, all 

organisms in the new culture will be descendants of the same organism, that is, a 

pure culture.  

Animation showing a portion of a single colony being "picked off." 

A. STREAK PLATE METHOD OF ISOLATION  

The most common way of separating bacterial cells on the agar surface to obtain 

isolated colonies is the streak plate method we used in Lab 2 to inoculate a petri 

plate. It provides a simple and rapid method of diluting the sample by mechanical 

means. As the loop is streaked across the agar surface, more and more bacteria are 

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/atppc.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/atppc.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pickoff12.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pick.html
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rubbed off until individual separated organisms are deposited on the agar. After 

incubation, the area at the beginning of the streak pattern will show confluent 

growth, while the area near the end of the pattern should show discrete colonies (see 

Fig. 2).  

B. THE POUR PLATE AND SPIN PLATE METHODS OF ISOLATION  

Another method of separating bacteria is the pour plate method. With the pour 

plate method, the bacteria are mixed with melted agar until evenly distributed and 

separated throughout the liquid. The melted agar is then poured into an empty plate 

and allowed to solidify. After incubation, discrete bacterial colonies can then be 

found growing both on the agar and in the agar.  

The spin plate method involves diluting the bacterial sample in tubes of sterile 

water, saline, or broth. Small samples of the diluted bacteria are then pipetted onto 

the surface of agar plates. A sterile, bent-glass rod is then used to spread the 

bacteria evenly over the entire agar surface (see Fig. 4) in order to see isolated 

colonies (see Fig. 5). In Lab 4 we will use this technique as part of the plate count 

method of enumerating bacteria.  

C. USE OF SPECIALIZED MEDIA  

To supplement mechanical techniques of isolation such as the streak plate method, 

many special-purpose media are available to the microbiologist to aid in the 

isolation and identification of specific microorganisms. These special purpose 

media fall into four groups: selective media, differential media, enrichment media, 

and combination selective and differential media.  

 

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/spinplate.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/106dil.html
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1. Selective media  

A selective medium has agents added which will inhibit the growth of one group 

of organisms while permitting the growth of another. For example, Columbia 

CNA agar has the antibiotics colistin and nalidixic acid added which inhibit the 

growth of gram-negative bacteria but not the growth of gram-positives. It is, 

therefore, said to be selective for gram-positive organisms, and would be useful in 

separating a mixture of gram-positive and gram-negative bacteria.  

2. Differential media  

A differential medium contains additives that cause an observable color change in 

the medium when a particular chemical reaction occurs. They are useful in 

differentiating bacteria according to some biochemical characteristic. In other 

words, they indicate whether or not a certain organism can carry out a specific 

biochemical reaction during its normal metabolism. Many such media will be used 

in future labs to aid in the identification of microorganisms.  

3. Enrichment media  

An enrichment medium contains additives that enhance the growth of certain 

organisms. This is useful when the organism you wish to culture is present in 

relatively small numbers compared to the other organisms growing in the mixture.  

4. Combination selective and differential media  

A combination selective and differential medium permits the growth of one group 

of organisms while inhibiting the growth of another. In addition, it differentiates 

those organisms that grow based on whether they can carry out particular 

chemical reactions. For example, Eosin Methylene Blue (EMB) agar is selective 
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for gram-negative bacteria. The dyes eosin Y and methylene blue found in the 

medium inhibit the growth of gram-positive bacteria but not the growth of gram-

negatives. In addition, it is useful in differentiating the various gram-negative 

enteric bacilli belonging to the bacterial family Enterobacteriaceae (see Labs 12 & 

13). The appearance of typical members of this bacterial family on EMB agar is as 

follows:  

 Escherichia coli: large, blue-black colonies with a green metallic sheen  

 Enterobacter and Klebsiella: large, mucoid, pink to purple colonies with no 

metallic sheen  

 Salmonella and Shigella and Proteus: large, colorless colonies  

 Shigella: colorless to pink colonies  

The color changes in the colonies are a result of bacterial fermentation of the sugar 

lactose while colorless colonies indicate lactose non-fermenters. Fermentation 

reactions will be discussed in more detail in Lab 8.  

There are literally hundreds of special-purpose media available to the 

microbiologist. Today we will combine both a mechanical isolation technique (the 

streak plate) with selective and selective-differential media to obtain pure cultures 

from a mixture of bacteria. In future labs, such as 12 - 16, which deal with the 

isolation and identification of pathogenic bacteria, we will use many additional 

special-purpose media.  

Return to Menu for Lab 3  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embecoli.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embeaer.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/index.html
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MEDIA  

One plate of each of the following media: Trypticase Soy agar, Columbia CNA 

agar, and EMB agar.  

ORGANISMS  

A broth culture containing a mixture of one of the following gram-positive bacteria 

and one of the following gram-negative bacteria:  

 Possible gram-positive bacteria:  

o Micrococcus luteus. A gram-positive coccus with a tetrad or a sarcina 

arrangement; produces circular, convex colonies with a yellow, water-

insoluble pigment on Trypticase Soy agar.  

 Micrococcus luteus growing on TSA  

 Close up of Micrococcus luteus growing on TSA  

o Staphylococcus epidermidis. A gram-positive coccus with a 

staphylococcus arrangement; produces circular, convex, non-

pigmented colonies on Trypticase Soy agar.  

 Staphylococcus epidermidis growing on TSA  

 Close up of Staphylococcus epidermidis growing on TSA  

 Possible gram-negative bacteria:  

o Escherichia coli. A gram-negative bacillus; produces irregular, raised, 

non-pigmented colonies on Trypticase Soy agar.  

 Escherichia coli growing on TSA  

o Enterobacter aerogenes. A gram-negative bacillus; produces irregular 

raised, non-pigmented, possibly mucoid colonies on Trypticase Soy 

agar.  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
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 Enterobacter aerogenes growing on TSA  

During the next three labs you will attempt to obtain pure cultures of each organism 

in your mixture and determine which two bacteria you have. Today you will try to 

separate the bacteria in the mixture in order to obtain isolated colonies; next lab 

you will identify the two bacteria in your mixture and pick off single isolated 

colonies of each of the two bacteria in order to get a pure culture of each. The 

following lab you will prepare microscopy slides of each of the two pure cultures to 

determine if they are indeed pure.  

PROCEDURE (to be done in pairs)  

1. First attempt to obtain isolated colonies of the two organisms in your mixture by 

using mechanical methods on an all-purpose growth medium, Trypticase Soy agar. 

Streak the mixture on a plate of Trypticase Soy agar using one of the two streaking 

patterns illustrated in Lab 2, Fig. 4 and Fig. 5.  

Animation showing how to streak an agar plate for isolation. 

2. Streak the same mixture for isolation (see Fig. 4 and Fig. 5) on a plate of 

Columbia CNA agar (selective for gram-positive bacteria).  

 Micrococcus luteus growing on Columbia CNA agar.  

 Staphylococcus epidermidis growing on Columbia CNA agar.  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixease.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixease.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2b1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2a1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/streak_an.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2b1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2a1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/cnaml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/cnase.html
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3. Streak the same mixture for isolation (see Fig. 4 and Fig. 5) on a plate of EMB 

agar (selective for gram-negative bacteria and differential for certain members of 

the bacterial family Enterobacteriaceae).  

 Escherichia coli growing on EMB agar.  

 Enterobacter aerogenes growing on EMB agar.  

4. Incubate the three plates at 37°C until the next lab period.  

Trypticase Soy agar 

Observations    

Conclusions   

Columbia CNA agar 

Observations   

Conclusions   

EMB agar 

Observations   

Conclusions   

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2b1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2a1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embecoliresult.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embeaerresult.html
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Return to Menu for Lab 3  

RESULTS  

1. Observe isolated colonies on the plates of Trypticase Soy agar, Columbia CNA 

agar, and EMB agar. Record your observations and conclusions.  

 

2. Using any of the three plates, pick off a single isolated colony of each of the two 

organisms in your original mixture and aseptically transfer them to separate 

plates of Trypticase Soy agar (see Fig. 3). When picking off single colonies, 

remove the top portion of the colony without touching the agar surface itself to 

avoid picking up any inhibited bacteria from the surface of the agar. Use your 

regular plate-streaking pattern to inoculate these plates and incubate at 37°C until 

the next lab period. These will be your pure cultures for Lab 5 (Direct and Indirect 

stains).  

Animation showing a portion of a single colony being "picked off." 

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/index.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mlcolony.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pickoff12.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pick2.html
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PERFORMANCE OBJECTIVES FOR LAB 3 

After completing this lab, we will be able to complete the following objectives:  

DISCUSSION  

1. Given a mixture of a gram-positive and a gram-negative bacterium and 

plates of of Columbia CNA, EMB, and Trypticase Soy agar, describe the 

steps you would take to eventually obtain pure cultures of each organism. 

2. Define: selective medium, differential medium, enrichment medium, and 

combination selective-differential medium.  

3. State the usefulness of Columbia CNA agar and EMB agar. 

4. Describe how each of the following would appear when grown on EMB 

agar:   

a.Escherichia coli  

b. Enterobacter aerogenes  

c. Salmonella  

PROCEDURE  

1. Using the streak plate method of isolation, obtain isolated colonies from a 

mixture of microorganisms.  

2. Pick off isolated colonies of microorganisms growing on a streak plate and 

aseptically transfer them to sterile media to obtain pure cultures. 

RESULTS  

1. When given a plate of Columbia CNA agar or EMB agar showing discrete 

colonies, correctly interpret the results.  
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Dilution Theory – Page 2: 

More Dilution Plating 

John L's Bacteriology Pages >  

Selected General Topics  >  Dilution Theory:  

Dilution Theory per se: 

• Page 1 – Dilution Plating 

• Page 2 – More Dilution Plating 

• Page 3 – The MPN Method  

Supplementary Pages: 

• Five-Tube MPN Table 

• Practice Set 1 (Plating) 

• Practice Set 2 (Plating&MPN)  
 

 

A quick review of highlights from the previous page ("Dilution Theory–Page 1"): 

 Inoculating plates from increasing dilutions (decreasing concentrations) of a sample is 

equivalent to plating successively smaller amounts of the sample. 

 We treat the units grams and milliliters as equivalents. This is done for convenience. 

One ml of water does indeed weigh one gram and vice versa. In real life however, the 

same may not apply to other things – especially solid samples. 

 We need to have "countable" plates – having preferably between 30 and 300 colonies.  

On this page: 

 Inoculating other than 1.0 ml into/onto our plates. 

 Using handy dilution formulas which introduce the terms "plated dilution" and 

"dilution factor." We note the fact that the actual amount of original, undiluted 

sample plated is the "plated dilution" and vice-versa. 

 Checking your answer!  

When we inoculate plates already containing medium (the usual case in our lab courses), we find 

that it would take too long for a one ml inoculum to soak into the medium. So, we generally plate 

0.1 ml from each dilution made. For each plate, you can readily see that we are then inoculating 

one-tenth the number of CFUs there would have been in a one ml inoculum. 

In the following diagram, we have built on the last illustrated example given on Page 1 by 

adding inoculations of 0.1 ml from each of the dilutions into respective plates. (The numbers of 

http://www.splammo.net/JLbactsite.html
http://www.jlindquist.net/generalmicro/index.html
http://www.jlindquist.net/generalmicro/102dil1.html
http://www.jlindquist.net/generalmicro/102dil3.html
http://www.jlindquist.net/generalmicro/102dil3a.html
http://www.jlindquist.net/generalmicro/102P1X.html
http://www.jlindquist.net/generalmicro/102prob2SX.html
http://www.jlindquist.net/generalmicro/102dil1.html
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colonies in parentheses are either "too many" or "too few" for counting – remembering our "30-

300 rule" above.) 

 

Instead of the letters we labeled our plates with previously, we have labeled each plate with the 

dilution it represents – as if one ml had been inoculated from that dilution. For example, a plate 

inoculated with one ml of a 10
–2

 dilution would have the same label (10
–2

) as a plate inoculated 

with 0.1 ml of a 10
–1

 dilution, as they are equivalent plates. This value (10
–2

) has been 

traditionally called the "plated dilution." (A more fitting term we have come up with – and may 

officially substitute some day – is "virtual dilution"!) 

Remembering our discussion on Page 1, you can see that the value of the "plated (virtual) 

dilution" is equivalent to the actual amount (in ml or g) of undiluted sample that is being plated 

out. For example, a plate labeled "10
–2

" represents 10
–2

 ml or gram of sample being inoculated 

onto the plate. 

A quick example problem:  Suppose you inoculate a plate with 0.1 ml of a 10
–1

 dilution of a 

sample of milk. After incubation, you find that 80 colonies have arisen on the plate. How may 

CFUs were there per ml of the milk? 
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Solution:  As plating 0.1 ml of a 10
–1

 dilution is the equivalent of plating 1 ml of a 10
–2

 

dilution which is in turn equivalent to plating 10
–2

 ml of the original, undiluted sample of 

milk, then you could say that there would have been 80 CFUs per 10
–2

 ml of the sample, and 

– proportionately – there would have been 10
2
 times as many CFUs (i.e., 8000 or 8.0 X 10

3
) 

per ml of the undiluted milk sample.  

Looking at the problem this way: 

IF 80 colonies arise from plating 0.01 ml of the milk, 

THEN there were 8.0 X 103 CFUs per one ml of the milk. 

 

From the foregoing explanation and examples, one can figure out the concentration of CFUs 

(i.e., the number of CFUs per ml or gram of the sample) in any dilution and plating problem 

– by knowing just three things about our setup and results: 

 The COLONY COUNT 

 The AMOUNT INOCULATED into the plate that was counted 

 The DILUTION OF THE SAMPLE from which the inoculation was made  

Often it is handy to utilize formulas to work out dilution problems. In Bacteriology 10, we show 

continuously that the following set of formulas always work (if they are used properly). We could 

use one "universal" formula, but we have traditionally used these: the first (already used above) to 

find what portion of our sample is being analyzed (expressed as our so-called plated or virtual 

dilution) and the second to inflate our colony count proportionately, resulting in the number of 

CFUs that were in one gram or ml of the original, undiluted sample. (Don't just take our word for 

it. Spend a little time here and see how ultimately we can always come up with the number of 

CFUs per one ml or one gram of the undiluted sample.) 
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dilutions made   X   amount inoculated   =   "plated dilution"  

 

dilution factor 

(simply the inverse of 

the plated dilution)  

 X   # colonies   =   

# CFUs/ml(or gram) 

of the original 

undiluted sample  

 

 

SOME EXAMPLES: 

I. The following is a sample problem from Bacteriology 102 worked out with the 

formulas:  One ml of a bacterial culture was pipetted into a 9 ml dilution blank. One-tenth 

ml of this dilution was pipetted into a 9.9 ml dilution blank. From this dilution, one-tenth 

ml was plated with 25 ml of culture medium. 220 colonies arose after incubation. How 

many colony-forming units were present per ml of the original culture? (Does the amount 

of medium in the plate matter in the calculations?) 

 

dilutions 

made  
 X   

amount 

inoculated  
 =   "plated dilution"  

1/10 X 1/100   X   1/10   =   1/10,000 or 10
–4

  

 

dilution factor   X   # colonies   =   # CFUs/ml  

10
4
   X   220   =   2.2 X 10

6
  

 

You can also look at the problem this way: If 220 colonies arose from plating (the equivalent of) 

10
–4

 ml of the culture, then (proportionally) there would have been 220 X 10
4
 or 2.2 X 10

6
 CFUs 

per one ml of the culture. This is the reasoning behind the second of the two dilution 

formulas. 
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II.  

When checking your answer, which you can always do as follows for such problems:  

Start with the sample which you have determined to contain 2.2 X 10
6
 CFUs per ml. 

Then, see if you wind up with the stated number of colonies on the plate, after making the 

specified dilutions in which the number of CFUs per ml is sequentially reduced. 

o The first, 1/10 dilution contains 2.2 X 10
5
 CFUs per ml. 

o The second, 1/100 dilution contains 2.2 X 10
3
 CFUs per ml. 

o As 0.1 ml of the second dilution was inoculated into the plate, we 

would expect the number of CFUs in the inoculum to then be 2.2 X 10
2
 

which is 220, the number of colonies we counted on the plate.  

 

III. Here is a problem where we start out with something other than 1 ml or 1 gram of 

sample being diluted:  Five ml of milk were pipetted into 45 ml of diluent. One ml of this 

dilution was pipetted into 9 ml of diluent. From this dilution, 0.1 ml was plated. After 

incubation, 180 colonies were counted. Determine the number of colony-forming units per 

ml of the original milk sample. 

A 1/10 dilution is achieved when 5 ml of sample are added to 45 ml of diluent. Remember 

that a 1/10 dilution can be made in a variety of ways – as long as there is one part of 

sample added to 9 parts of diluent. Even if we had a dilution we could not so reduce – 

e.g., something like 3 grams of hamburger added to 80 ml of diluent which would result 

in a 3/83 dilution – we can still simply "plug it into" the formula and we could wind up 

with the answer. And remember that the formulas will always give the answer as no. of 

CFUs per one ml (or one gram) no matter what amount we start with. Wouldn't this 

problem have the same answer if we had put 1 ml of milk into 9 ml of diluent? 
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dilutions 

made  
 X   

amount 

inoculated  
 =   "plated dilution"  

1/10 X 1/10   X   1/10   =   1/1000 or 10
–3

  

 

dilution factor   X   # colonies   =   # CFUs/ml  

10
3
   X   180   =   1.8 X 10

5
  

 

As for the above problem, you can look at this one as follows: If 180 colonies arose from 

plating (the equivalent of) 10
–3

 ml of the milk, then (proportionally) there would have 

been 180 X 10
3
 or 1.8 X 10

5
 CFUs per one ml of the original, undiluted milk sample. 

 

IV. For a problem presented on the previous page (as no. III) in which no dilutions were 

made, we can still work it out with the formulas:  Five ml of an undiluted spring water 

sample were added to a petri dish to which 15 ml of melted Plate Count Agar were then 

added. Fifty colonies were counted after incubation. How many CFUs were present per ml 

of the original, undiluted spring water sample? 

dilutions 

made  
 X   

amount 

inoculated  
 =   "plated dilution"  

1   X   5   =   5  

 

dilution factor   X   # colonies   =   # CFUs/ml  

1/5   X   50   =   10  

V. Note that when there are no dilutions, we indicate "1" – not zero! – for the dilutions made. 

As always, the "dilution factor" is the inverse of the so-called "plated dilution" (according 

to how we defined our terms), and the "plated dilution" always represents the amount of 

sample being plated. 

 



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 41 - 

Dilution 

Theory / Supplementary Pages: 

A Five-Tube MPN Table 

John L's Bacteriology Pages >  

Selected General Topics  >  Dilution Theory:  

Dilution Theory per se: 

• Page 1 – Dilution Plating 

• Page 2 – More Dilution Plating 

• Page 3 – The MPN Method  

Supplementary Pages: 

• Five-Tube MPN Table 

• Practice Set 1 (Plating) 

• Practice Set 2 (Plating&MPN)  
 

 

At the right is a 5-tube MPN table, taken from the 

Standard Methods for the Examination of Water and 

Wastewater, 15th edition (1980) and adapted for use to 

determine the most probable number of positive 

organisms per inoculum of the middle set of tubes. The 

same rules apply as previously stated in that the actual 

amount of sample inoculum decreases ten-fold with 

each succeeding set of tubes – which can be 

accomplished by (for example) making one ml 

inoculations from decimally-increasing dilutions as in 

the following example. 

As an example problem: Suppose 5 tubes of an all-

purpose medium are each inoculated with 1 ml of a 10
–2

 

dilution of a water sample, and 5 more are likewise 

inoculated from a 10
–3

 dilution as are 5 more from a 10
–4

 

dilution. If the results show 5 positives for the first set of 

tubes, 3 for the second and 1 for the last, the 5-3-1 

combination matches with the MPN value of 1.1 which, 

according to the table, means that there would be (on the 

average) approximately 1.1 positive organisms per ml of 

the 10
–3

 dilution. Therefore, the number per ml of the 

original, undiluted water sample would be 1.1 X 10
3
. 

Remember that such a value is really a rough estimate. 

No. of Tubes Positive in MPN in the 

inoculum of the 

middle set of 

tubes 

first 

set 

middle 

set 

last 

set 

0 0 0 ‹0.01 

0 0 1 0.02 

0 1 0 0.02 

0 2 0 0.04 

1 0 0 0.02 

1 0 1 0.04 

1 1 0 0.04 

1 1 1 0.06 

1 2 0 0.06 

2 0 0 0.05 

2 0 1 0.07 

2 1 0 0.07 

2 1 1 0.09 

2 2 0 0.09 

2 3 0 0.12 

3 0 0 0.08 

http://www.splammo.net/JLbactsite.html
http://www.jlindquist.net/generalmicro/index.html
http://www.jlindquist.net/generalmicro/102dil1.html
http://www.jlindquist.net/generalmicro/102dil2.html
http://www.jlindquist.net/generalmicro/102dil3.html
http://www.jlindquist.net/generalmicro/102P1X.html
http://www.jlindquist.net/generalmicro/102prob2SX.html
http://www.jlindquist.net/generalmicro/102dil3.html
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Lower and upper 95% confidence limits listed for each 

combination of positive results in Standard Methods can 

be different by ten-fold or more. 

 

© 2000, John Lindquist     

 

Return to the Main MPN Page. 

Page last modified on 5/19/01 at 4:00 PM, CDT. 

John Lindquist:  new homepage, complete site outline. 

Department of Bacteriology, U.W.-Madison 

 

3 0 1 0.11 

3 1 0 0.11 

3 1 1 0.14 

3 2 0 0.14 

3 2 1 0.17 

4 0 0 0.13 

4 0 1 0.17 

4 1 0 0.17 

4 1 1 0.21 

4 1 2 0.26 

4 2 0 0.22 

4 2 1 0.26 

4 3 0 0.27 

4 3 1 0.33 

4 4 0 0.34 

5 0 0 0.23 

5 0 1 0.31 

5 0 2 0.43 

5 1 0 0.33 

5 1 1 0.46 

5 1 2 0.63 

5 2 0 0.49 

5 2 1 0.7 

5 2 2 0.94 

5 3 0 0.79 

http://www.jlindquist.net/generalmicro/102dil3.html
http://www.jlindquist.com/homepage.html
http://www.jlindquist.com/siteoutline.html
http://www.bact.wisc.edu/
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5 3 1 1.1 

5 3 2 1.4 

5 3 3 1.8 

5 4 0 1.3 

5 4 1 1.7 

5 4 2 2.2 

5 4 3 2.8 

5 4 4 3.5 

5 5 0 2.4 

5 5 1 3.5 

5 5 2 5.4 

5 5 3 9.2 

5 5 4 16 

5 5 5 ›24 
 

 

                                        

 

 

 

Water Resources--Office of Water Quality 

 

This document is also available in pdf format:  

Ch7_1.3.pdf  

http://water.usgs.gov/owq/FieldManual/Chapter7-Archive/Chapter7.1/Ch7_1.3.pdf
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7.1.3 

IDENTIFICATION AND ENUMERATION METHODS  

The membrane filtration (MF) and most probable number (MPN) methods are used for the 

presumptive identification, confirmation, and enumeration of indicator bacteria. For general use, 

the MF method is preferable to the MPN method. The MPN method is preferred if toxic 

substances are present in the sample or if, after filtration, a residue heavy enough to block the 

micropores of the membrane filter is visible. The MPN method is described in Standard Methods 

for the Examination of Water and Wastewater, 18th edition (American Public Health Association 

and others, 1992, p. 9-45 to 9-53) and in Britton and Greeson (1989). Procedures for analyzing 

water samples by use of MF methods are described below.  

Indicator bacteria for presumptive identification and enumeration are cultured on selective media 

after filtration of several different sample volumes onto gridded membrane filters. Detailed 

confirmation, identification, and enumeration of these bacteria require additional culturing and 

biochemical testing, the details of which are beyond the scope of this manual. However, 

additional confirmation procedures are needed under certain circumstances, such as use of the 

data in support of environmental regulation and enforcement.  

The fecal indicator bacteria are operationally defined by the method employed for identification 

and enumeration, as follows:  

 The total coliform bacteria are defined as the organisms that produce red colonies 

with a golden-green metallic sheen within 24 ± 2 hours when incubated at 35.0 ± 

0.5°C on m-Endo medium.  

 The fecal coliform bacteria are defined as the organisms that produce blue colonies 

in whole or part within 24 ± 2 hours when incubated at 44.5 ± 0.2°C on m-FC 

medium.  

 E. coli are defined as the organisms that produce yellow or yellow-brown colonies 

that remain so when placed on a filter pad saturated with urea substrate broth for 15 

minutes after rescusitation at 35.0 ± 0.5°C for 2 hours and incubation for 22 to 24 
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hours at 44.5 ± 0.2°C on m-TEC medium.  

 E. coli are defined as the organisms that produce a blue fluorescent margin around a 

darker colony center within 4 hours when incubated at 35 ± 0.5°C on NA-MUG 

medium after primary culturing as total coliform bacteria on m-Endo medium.  

 The fecal streptococci are defined as the organisms that produce red or pink colonies 

within 48 ± 2 hours when incubated at 35.0 ± 0.5°C on KF medium.  

 Enterococci are defined as the organisms that produce pink to red colonies with a 

black or reddish-brown precipitate after primary culture for 48 to 50 hours at 41.0 ± 

0.5°C on m-E medium followed by incubation for 20 minutes at 41.0°C on EIA 

medium.  

 



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 46 - 

7.1.3.A 

PREPARATION OF MEDIA AND REAGENTS  

MF analysis requires the use of several types of media and reagents, the types being dependent on 

the indicator. The necessary media and reagents include sterile buffered water, agar- or broth-

based selective and differential growth media, and media and reagents for additional biochemical 

identification.  

Sterile buffered water (buffer) is used to dilute samples and to rinse the membrane-filtration 

apparatus and utensils. Purchase sterile buffered water from the Quality of Water Service 

Unit (QWSU). It is provided in 250-mL bottles and in 99-mL dilution bottles. There are two 

types: phosphate buffer to be used for total and fecal coliform, and fecal streptococci tests; and 

saline buffer to be used for E. coli and enterococci tests. Buffer exceeding the expiration date 

should not be used. When sterile buffered water is not obtained from the QWSU, it can be 

prepared ahead of time and sterilized by autoclaving. Preparation instructions for sterile buffered 

water are described in Britton and Greeson (1989, p. 18) and Standard Methods for the 

Examination of Water and Wastewater (American Public Health Association and others, 1992, p. 

9-17).  
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Culture media for enumeration of fecal indicator bacteria should be purchased in kits from 

the QWSU. The QWSU provides instructions for media preparation with each kit. Otherwise, 

dehydrated media can be purchased from scientific suppliers. Guidelines for storage of media and 

reagents are as follows:  

 Store media kit (supplied by QWSU) and dehydrated, commercially prepared media 

in a desiccator. Store other reagents in a dust-free laboratory cabinet (not in a field 

vehicle).  

 Label all media with the date received, date opened, and preparer's initials. Discard 

media and reagents with an expired shelf life.  

 Refrigerate reagents when necessary. Use buffered dilution water immediately after 

opening; discard any remainder. Storing an opened bottle is not recommended.  

 Mark all plates to identify the media type, the preparation date, and the preparer.  

 Store prepared petri dishes upside down in a plastic bag before use and refrigerate. 

7.1.3.B 

PREPARATION, HOLDING TIMES, AND SPECIFICATIONS FOR 

CULTURE MEDIA 

The preparation of selective and differential culture media for indicator bacteria is an important 

part of analysis. Adhering to proper preparation, storage, and holding-time requirements will help 

ensure the quality of the analysis. Instructions for the preparation of 100 mL of primary culture 

media for five MF tests and additional confirmation media or broth for three MF confirmation 

tests are described in section 7.1.5, entitled "Instructions for Media Preparation."  

Quality control. Supplies of dehydrated media purchased from the QWSU or through catalogs 

have been quality-control tested. Media prepared fresh by the analyst must also be quality-control 

tested. If sterile buffered water is prepared in the laboratory, quality-control procedures must be 

used to ensure it will provide a suitable medium for transfer of bacteria from samples to filters. 

Sterile buffered water should be tested for sterility by use of blanks of 100 mL, processed 

along with each set of samples. Quality-control procedures applicable to microbiological testing 
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can be found in the 18th edition of "Standard Methods for the Examination of Water and 

Wastewater" (American Public Health Association and others, 1992, p. 9-7 to 9-13).  

7.1.3.C 

MEMBRANE FILTRATION PROCEDURE 

After collecting the sample and selecting the appropriate sample volumes, label the petri dishes 

with the station number (or other identifiers), the volume of sample filtered, date, and time. Select 

those sample volumes that are anticipated to yield one or two plates in the ideal colony count 

range. General information on the concentrations of fecal indicator bacteria in surface water and 

contaminated surface water is given in table 7.1-1.  

A suitable work area inside the field vehicle and out of direct sunlight and wind is best.  

 Before and after processing the samples, clean countertops in field vehicles with an 

antibacterial cleaning solution; for example, a 7-percent phenolic solution, 50 to 70 

percent isopropyl or ethyl alcohol; 5 percent bleach; or a 7-percent ammonia 

solution.  

 Preheat incubators for at least 2 hours before beginning analysis, according to 

specifications for each test (table 7.1-5). Portable heater-block incubators must not 

be left on in closed, unventilated vehicles when the outside temperature is less than 

15°C or greater than 37°C. 

Technical Note: Review past analyses for the site to help determine the number of sample volumes to be 

filtered. Where past analyses of samples from a site have shown a small variation in the number of fecal 

indicator bacteria, the filtration of as few as three or four different sample volumes may suffice. However, 

where past analyses have shown the variation to be large or where the variation is not known, the filtration 

of five or more different sample volumes is recommended.  

 

http://water.usgs.gov/owq/FieldManual/Chapter7-Archive/Chapter7.1/images/Table7.1-1.gif
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The steps required for membrane filtration are depicted in figure 7.1-2 (pages 28 and 29) and 

listed below. Quality-control samples must be collected as part of the filtration procedure (see 

Technical Note, step 16).  

Steps to follow when filtering samples and making colony counts are listed below (and 

summarized in fig. 7.1-2):  

1. Select sample volumes (table 7.1-6) to result in at least one filter having colonies in the 

ideal counting range. The ideal range and number of sample volumes to filter depend on 

the test and the expected bacterial concentrations. Record on the petri dish and on the 

record sheet the site name, date, time of sample collection, and sample volume. Record the 

time of sample processing on the record sheet. Also label equipment and procedure blanks 

and other quality-control samples.  

15_files/7.1.3_files/fig7.1-2.jpg
15_files/7.1.3_files/fig7.1-2.p2.jpg
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2. Assemble filtration equipment by inserting the base of the filter-holder assembly into a 

flask. Vacuum is supplied by use of a hand-held pump, vacuum, or battery-operated 

peristaltic pump. If flame sterilization was used, rinse the inside of the filtration apparatus 

with sterile buffered water to remove any residue of formaldehyde.  

3. Sterilize stainless steel forceps by immersing tips in a small bottle or flask containing 70 

or 90 percent ethanol; then pass forceps through the open flame of an alcohol burner. 

Allow alcohol to burn out and allow the forceps to cool for several seconds to prevent heat 

damage to the membrane filter. Resterilize forceps before each use. Return cooled forceps 

to alcohol container between transfers. Do not set forceps on the countertop.  
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4. Remove the sterilized funnel from the filtration apparatus. Always hold the funnel in one 

hand while placing or removing the membrane filter. (Placing the funnel on anything but 

the filtration apparatus might result in contamination of the funnel.)  

o Using sterile forceps, place a sterile, gridded membrane filter (47-mm diameter) on 

top of the filter base, grid-side up. Be sure to use the correct pore-size membrane 

filter for the test procedure (table 7.1-7).  

o Carefully replace and secure the filter funnel on filter base. Avoid tearing or 

creasing the membrane filter.  
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o Rinse funnel with 100 mL of sterile buffered water before filtering sample 

volumes to obtain a filtration assembly equipment blank (filter blank).  

o Filter sample in order of smallest to largest sample volume.  

 

5. If the sample volume is less than 1.0 mL, prepare dilutions with sterile buffered water in a 

99-mL dilution bottle and transfer appropriate volume of dilution to the membrane filter 

(fig. 7.1-3 and table 7.1-8).  

a.  

When preparing dilutions, use a sterile pipet to measure each sample volume.  

b.  

After each sample-volume transfer, close and shake the dilution bottle vigorously at least 

25 times.  

c.  

Filter diluted samples within 20 minutes after preparation. Keep dilution bottles out of 

sunlight and do not transfer dilute sample volumes with pipets used to transfer 

concentrated volumes.  
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6. Shake the sample vigorously at least 25 times before each sample volume is withdrawn in 

order to break up particles and ensure an even distribution of indicator bacteria in the 

sample container. Proceeding from smallest to largest sample volume, deliver the sample 

volume to the membrane filter by use of a pipettor or pipet bulb with a valve for volume 

control.  

o Allow the pipet to drain, and touch the tip to the inside of the funnel to remove 

remaining sample. Pipets of the TD (to deliver) type will have a small amount of 

liquid left in the tip after dispensing the liquid.  

o If the volume of sample to be filtered is 10 mL or more--transfer the sample 

with a sterile pipet or graduated cylinder directly into the funnel.  

o If the volume of sample to be filtered is between 1.0 and 10.0 mL--pour about 

20 mL of sterile buffered water into the funnel before pipetting the sample to 

facilitate distribution of bacteria on the membrane filter. Refer to table 7.1-6 for 

appropriate sample volumes for each test.  

 

7. Apply vacuum with a hand, peristaltic, or vacuum pump. To avoid damage to bacteria, do 

not exceed a pressure of about 5 lb/in
2
 (25 cm of mercury).  

8. Rinse inside of funnel twice with 20 to 30 mL of sterile buffered water while applying 

vacuum. If a graduated cylinder was used, rinse the cylinder with sterile buffered water 

and deliver rinse water to the filtration apparatus.  
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9. Remove the funnel and hold it in one hand. Do not set the funnel on the countertop. 

Remove the membrane filter with sterile forceps. Release the vacuum. Releasing the 

vacuum after removing the filter prevents backflow of sample water onto the filter. 

Unnecessarily wet filters promote confluent growth of colonies and poor results. Replace 

funnel on filter base.  

10. Open petri dish and place membrane filter grid side up on medium by use of a rolling 

action, starting at one edge. Avoid trapping air bubbles under the membrane filter. If air is 

trapped, use sterile forceps to remove the membrane filter and roll it onto the medium 

again. Do not expose prepared plates to direct sunlight.  

 

11. Close petri dish by pressing top firmly onto bottom. Invert the petri dish. To avoid growth 

of interfering microorganisms, incubate within 20 minutes.  

12. Continue to filter the other sample volumes in order, from smallest to largest volume. 

Record on the field forms the volumes filtered and time of processing.  

13. After filtrations are complete, place a sterile, gridded-membrane filter on the funnel base 

and rinse the funnel with 100 mL of sterile buffered water to obtain a procedure blank.  

14. After the sample volumes and blanks have been filtered, place the inverted petri dishes in 

a preheated aluminum heater-block or water-bath incubator. Incubate at the prescribed 

times and temperatures (table 7.1-5). Wash, then flame sterilize or autoclave filtration 

apparatus. Wash countertop between each sample and wash hands with bacteriocidal soap.  

15. After incubation, remove the petri dishes from the incubator. Count and record on the field 

forms, for each sample volume filtered, the number of typical colonies (table 7.1-9). 

Recount until results agree within 5 percent. Recounting is done by turning the plate 90 

degrees to obtain a slightly different angle. Count by use of a preset plan (a side-to-side 

pattern along grid lines is suggested) (fig. 7.1-4). Make the counts with the aid of 5 to 15 

magnifications and a fluorescent illuminator placed as directly above the filter as 

possible.  

15_files/7.1.3_files/Table7.1-5.gif
15_files/7.1.3_files/fig7.1-4.gif
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o For total coliform colonies, enhance sheen production by removing filters from 

media and placing them on absorbent pads to dry for at least 1 minute before 

counting.  

o If the optional NA-MUG test is done for E. coli, transfer the total coliform filter 

onto NA-MUG plates and incubate for 4 hours at 35°C. Afterward, count under a 

long-wave ultraviolet light in a completely darkened room (U.S. Environmental 

Protection Agency, 1991b).  

o For E. coli and enterococci, additional biochemical tests are required by use of 

confirmation media. For E. coli, transfer the filter to a filter pad saturated with 

urea-phenol reagent; count only yellow colonies after 15 to 20 minutes at room 

temperature (U.S. Environmental Protection Agency, 1985).  

o For enterococci, transfer the filter to EIA media after incubation for 20 minutes at 

41°C; count colonies from the underside of the plate placed over a fluorescent 

illuminator.  

16. Check quality-control blanks for colony growth, and report results on the field forms.  

o The presence of colonies on blanks indicates that results of the bacterial analyses 

bracketed by positive blanks are suspect and should not be reported.  

o It is not valid to subtract colony counts on blanks from results calculated for 

samples.  

TECHNICAL NOTE: It is necessary to collect equipment, filter, and procedure blanks. The 

equipment and filter blanks measure the effectiveness of sterilization. One or more colonies on this 

type of blank indicates inadequate sterilization of either the equipment or the buffered water. The 

procedure blank measures the effectiveness of the analyst's rinsing technique. One or more colonies 

on the procedure blank indicates either inadequate rinsing or contamination of equipment or 

buffered water during sample processing.  
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17.  



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 57 - 

 

18. Calculate the number of colonies per 100 mL of sample as shown in section 7.1.4, 

"Calculation and Reporting of Fecal Indicator Bacteria."  

19. Put all plates to be discarded in an autoclavable bag. Freeze or chill the plates to be 

discarded until they can be autoclaved in the laboratory. Autoclave all cultures at 121°C 

for a minimum of 30 minutes before discarding.  

Quality control. In addition to blanks, collect and analyze samples in duplicate at a minimum 

frequency of 5 percent (1 in every 20 samples). Periodically purchase and analyze a pure culture 

containing Escherichia coli or Enterococcus faecalis (formerly Streptococcus faecalis to ensure 

that the test procedure is acceptable.  
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Streak Method for Agar Plates 

The streak plate is used primarily for isolating microorganisms in pure culture from 

specimens or samples containing mixed flora. Obtaining isolated colonies on plates 

allows colonial morphology and hemolytic reactions to be examined, and 

biochemical / serological testing to be performed. 

1. With a sterile inoculating loop, streak a loopful of the sample across the surface 

of an agar plate. The four-quadrant streak is the most common, and accomplished 

by streaking and rotating the plate in four sections, one quarter at time, slightly 

overlapping the original streak area. The fourth quadrant contains the greatest 

dilution of microorganisms, and usually provides isolated colonies for further 

testing. 

2. Incubate plates under favorable growth conditions. 

3. Examine plates for isolated colonies. 

Spread Plate Technique 

The spread plate technique is used for enumerating microorganisms. 

1. Drop 0.1 mL aliquots from serial dilutions onto the surface of an agar plate. 

2. Aseptically spread inoculum across the surface using a bent glass rod or sterile 

inoculating loop. By spreading the suspension over the plate, a dilution gradient is 

established to provide isolated colonies. 

3. Incubate plates agar inverted in appropriate conditions. 



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 62 - 

4. Count colonies and calculate the number of microorganisms in the original 

suspension. 

Pour Plate Technique 

The pour plate technique is also used for enumeration of microorganisms in a 

particular sample. In this technique, test samples or suspensions of microorganisms 

are mixed with molten agar (45-50°C). The agar is allowed to solidify, trapping the 

bacteria at separate discrete positions within the matrix of the medium. While the 

medium holds bacteria in place, it is soft enough to permit growth of bacteria and 

the formation of discrete isolated colonies. 

1. Perform serial dilution of sample. 

2. Aseptically pipette microorganism dilutions into labeled petri dishes. 

3. Add melted agar that has been cooled to approximately 44–45°C. 

4. Mix well by slightly rotating plate with bacteria and agar mixture. 

5. Allow the agar to solidify, trapping bacteria at separate discrete positions within 

the medium. 

6. Incubate plates in a favorable environment. 

7. Count the number of colonies and calculate the number of microorganisms in the 

original sample. 

Streak / Stab Method for Agar Tubes 

Tubed media may be in the form of solid agar slants, semisolids, or broths. 

Depending on the type of medium used and the purpose of the inoculation, use an 

inoculating loop or needle. 
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1. For agar slants, place the loop at the base of the tube surface and draw it up the 

agar surface while moving it from side to side. 

2. For semisolid media, insert the loop into the medium to approximately one-fourth 

of its depth. If testing motility, use an inoculating needle and stab it in the center of 

the agar tube to the bottom. Draw the needle out carefully, keeping it straight. 

Media Inoculation 

Inoculation of Broth Media 

Broth media are generally used as enrichments, general cultivation and sterility 

testing. 

1. Aseptically inoculate appropriate broth media with the sample or specimen using 

sterile pipette, syringes or forceps. 

2. Incubate inoculated broth at the appropriate atmospheric conditions, temperature, 

and time. 

3. Examine broth for any signs of growth including, turbidity with or without gas 

bubbles, ―puff-ball‖ appearance, hemolysis (in blood cultures), pellicle formation 

and precipitate on the bottom of the tube or bottle. 

Membrane Filtration Method 

The membrane filtration method is used to test large volume of liquid samples, 

including water and filterable beverages. 

1.Pass the sample through a sterile membrane filter enclosed in a filtration assembly 

and attached to a vacuum source. 
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2.After filtering the sample, carefully remove the filter with sterile forceps and 

apply it to the surface of an agar plate or pad saturated with a broth medium. Avoid 

trapping air bubbles by using a rolling action. (The media used depends on the type 

of microorganism being tested.) 

3.Invert plates and incubate under appropriate conditions. 

4.Count colonies and calculate the most probable number. 
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Viable plate counts 

One of the most common methods of determining cell number is the viable plate count. A sample 

to be counted is diluted in a solution that will not harm the microbe, yet does not support its 

growth (so they do not grow during the analysis). In most cases a volume of liquid (or a portion of 

solid) from the sample is first diluted 10-fold into buffer and mixed thoroughly. In most cases, a 

0.1-1.0 ml portion of this first dilution is then diluted a further 10-fold, giving a total dilution of 

100-fold. This process is repeated until a concentration that is estimated to be about 1000 cells per 

ml is reached. In the spread-plate technique some of the highest dilutions (lowest bacterial density) 

are then taken and spread with a sterile glass rod onto a solid medium that will support the growth 

of the microbe. It is important that the liquid spread onto the plate soaks into the agar. This 

prevents left over liquid on the surface from causing colonies to run together and the need for dry 
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plates restricts the volume to 0.1 ml or less. A second method for counting viable bacteria is the 

pour plate technique, which consists of mixing a portion of the dilution with molten agar and 

pouring the mixture into a petri plate. In either case, sample dilution is high enough that individual 

cells are deposited on the agar and these give rise to colonies. By counting each colony, the total 

number of colony forming units (CFUs) on the plate is determined. By multiplying this count by 

the total dilution of the solution, it is possible to find the total number of CFUs in the original 

sample. 

 

 

 

 

Figure 4-1 Dilution plating and viable plate counts 
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(A) A demonstration of a decimal series of dilutions. The 100 sample is a concentrated solution of 

methylene blue. A 0.2 ml portion of this was added to 1.8 ml (1:9 ratio) of 0.85% saline to create 

the 1:10 dilution. After mixing, 0.2 ml of the 10-1 dilution was added to a second tube containing 

1.8 ml to create the 10-2 dilution. This was continued to generate the dilution series.  

(B) A series of pour plates demonstrating the appearance of a viable plate count. The 3 plates 

show a 10-7, 10-8, and 10-9 dilution of a natural sample. Note how the number of colony forming 

units decreases 10 fold between the plates. 

One major disadvantage of the viable plate count is the assumption that each colony arises from 

one cell. In species where cells grow together in clusters, a gross underestimation of the true 

population results. One example of this are species of Staphylococcus, which is known to form 

clumps of microorganisms in solution. Each clump is therefore counted as one colony. This 

problem is why the term CFUs per ml is used instead ofâ bacteria per mlâ for the results of such an 

analysis. It is a constant reminder that one colony does not equal one cell. Great care must also be 

taking during dilution and plating to avoid errors. Even one error in dilution can have large effects 

on the final numbers. The rate at which bacteria give rise to an observable colony can also vary. If 
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too short an incubation time is used, some colonies may be missed. The temperature of incubation 

and medium conditions must also be optimized to achieve the largest colonies possible so that they 

are easily counted. Finally, this technique takes time. Depending on the organism, one day to 

several weeks might be necessary to determine the number of CFUs that were present when the 

experiment started. Such information may no longer be useful for many experiments. 

Despite its shortcomings, the viable plate count is a popular method for determining cell number. 

The technique is sensitive and has the advantage of only counting living bacteria, which is often 

the important issue. Any concentration of microorganism can be easily counted, if the appropriate 

dilution is plated. It is even possible to concentrate a solution before counting, as is often done in 

water analysis, where bacterial populations are usually at low density. The equipment necessary 

for performing viable plate counts is readily available in any microbiology lab and is cheap in 

comparison to other methods. Finally, by using a selective medium it is possible to determine the 

number of bacteria of a certain class, even in mixed populations. These advantages have made 

viable plate counts a favorite of food, medical, aquatic and research laboratories for the routine 

determination of cell number. 
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The streak plate method is a rapid and simple technique of mechanically diluting a relatively 

large concentration of microorganisms to a small, scattered population of cells. The goal is to 

obtain isolated colonies on a large part of the agar surface, so that desired species can then be 

brought into pure culture. Proper streaking of plates is an indispensable tool in microbiology. In 

most cases a closed inoculating loop is used for streaking plates. The wire loop should not be 

badly oxidized or pitted or it will fail to dilute the inoculum and will scratch the surface of the 

agar. Streak plates can be made from a broth culture, an agar slant or from an agar plate. It is 

sometimes convenient to suspend a bit of growth from a solid surface in sterile saline and use 

this as a source of inoculum. Resuspension of colonies or cultures grown on solid surfaces 

dilutes the culture and makes streak plating easier. A loopful of inoculum is transferred from the 

source and put on the agar surface. When using a large inoculum (a turbid culture or growth 

from a solid surface), a small spot is spread during the initial transfer. If the inoculum is from a 

lightly turbid suspension, the first phase of the streaking pattern is begun. Several basic patterns 

are illustrated in Figure 2-3. The three-phase streaking pattern is recommended for beginners 

because it is most likely to give satisfactory results with suspensions having a wide range of 

microbial density. 
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Figure 2-3 Streaking patterns 

 

There are a number of different methods for mechanically diluting microbes on a streak plate. 

The most common method is spreading microbes across a plate as shown in the first four 

figures. As the concentration of microbes increases so do the number of phases. Irrespective of 

the number of phases, loop is flamed between each one. The fifth plate shows an alternative 

method, where the streaks are not continuous, but are a series of parallel lines. foobar 

Choosing a streaking pattern is a matter of individual preference and depends upon the number 

of microorganisms in the sample. Figure 2-3 demonstrates the most common patterns, but they 
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are not the only methods. The object of any streaking pattern is the continuous dilution of the 

inoculum to give many well isolated colonies. For multi-phase streaking it is crucial to flame 

the loop before starting the next phase. Note the slight overlap into the previous phase to pick 

up a small inoculum. To streak a plate... 

1. Flame the loop to sterilize it and let cool.  

2. Position the plate so that the spot of inoculum is nearest the hand not holding the loop 

(the opposite hand).  

3. Lift the plate lid with the opposite hand; just enough to get the loop inside and touch 

the loop to the inoculum spot. It is often helpful to treat the inoculating loop as if it 

were a pencil - steadying the loop by resting the heel of the hand against the lab 

bench.  

4. Move the loop back and forth across the spot and then gradually continue toward the 

center of the plate as you sweep back and forth. Use a very gentle and even pressure.  

5. When creating each phase, do not worry about keeping each pass across the plate 

separate from previous ones.  

6. When about 30% of the plate has been covered by the first streaking phase, remove 

the loop and flame sterilize it.  

7. Repeat the above procedure for the second phase, but this time pick up some 

inoculum by crossing into the first phase 2-3 times and then not passing into it again 

(Figure 2-3).  

8. Repeat as necessary for the third and fourth phases. After streaking the plate, flame 

sterilize the loop before setting it down.  

Figure 2-4 demonstrates the technique of streak plates in a movie. 
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Basic Pure Culture Techniques 

1- Aseptic technique 

Trying to study this mixed population is often difficult and in the tradition of the scientific 

method; researchers dissect a system and study each piece in isolation. For microorganisms this 

means separating the organisms and getting them into pure culture. A pure culture is defined as a 

growth of microorganisms (a culture) that contains one cell type. It is essential in microbiology to 

be able to obtain and preserve pure cultures. Over 100 years ago, Robert Koch devised methods 

to achieve this goal and the methods he developed are essentially still used today. The protocols 

used to maintain pure cultures are a major part of aseptic technique.  

The goals of aseptic technique are two-fold. The first objective is to obtain pure cultures and 

secondly to prevent cross-contamination. Microorganisms in culture must not escape into the 

environment, and microbes in the environment must not get into the cultures we are studying. It is 

essential that aseptic technique be understood and practiced correctly. Contaminated cultures are 

worthless for diagnosis or for doing research on, because it is unclear what microbe is performing 

any action that is being observed.  

Aseptic methods commonly used are flame sterilization, tube transfer, streak plates, spread plates 

and pour plates. Flame sterilization is an easy method to insure sterile transfer of a culture from a 

source to a growth medium. Tube transfer is useful for moving inocula from one tube to another. 

Mechanical dilution by making streak plates is the preferred method for obtaining a pure culture 

of a microorganism. Finally, spread plates and pour plates are common methods for enumerating 

microorganisms and are sometimes useful for obtaining isolated colonies . 

2 - Flame sterilization and tube transfer 

Flame sterilization is a very quick simple method of killing microorganisms on an inoculating 

loop or needle. The loop or needle is held inside a flame for a few seconds to bring it to redness 

and then cooled. Once cool, the loop or needle can be used for various culture manipulations. 

Make sure that the area that contacts the culture is flamed to redness. Also, be patient and 
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let the loop cool down, this usually takes about 15-30 seconds. Learning this technique is 

essential to everything else you do in microbiology. 

Transfer of culture from agar plates to tubes, or from tube to tube, is a common, simple 

procedure. It is important to perform these transfers in a consistent and rapid manner. The 

following protocols have been found effective. 

To transfer a culture from an agar plate to a broth or agar slant: 

1. Place the Bunsen burner in front of you and assemble all necessary equipment with in 

arms reach. Position everything so that you will not burn yourself while trying to inoculate 

your tubes.  

2. Label the tube of broth or agar to be inoculated with identifying marks. The culture, the 

date, and your initials for example. Place it in a rack in front of you.  

3. Holding the inoculating loop handle, flame the entire wire to redness.  

4. When the wire cools (about 15-30 seconds) remove the lid of the plate with your other 

hand and obtain an inoculum by removing a small portion of the surface growth on the 

agar plate. In most cases you will be picking an isolated colony. Choose a well isolated 

one. Do not dig into the agar. Replace the lid of the plate immediately.  
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5. Hold the tube to be inoculated with the free hand. Remove the cotton plug or cap of the 

tube with the little finger of the hand holding the needle holder. If a cotton-plugged tube is 

used, the mouth of the tube should be passed briefly through the flame to singe off dust 

and lint particles. (Dust or lint may fall into the tube and contaminate the medium.)  

6. Introduce the inoculum into the tube, and streak gently the surface of the agar medium in 

the tube.  

7. When inoculating a tube of broth, rub the wire against the glass just above the fluid level 

and then tip the tube slightly to wash the inoculum into the broth. The wire should not be 

rattled against the sides of the tube to shake an inoculum into the broth; this is unnecessary 

and may create a dangerous aerosol.  

8. Replace the cap or plug (the latter after reflaming the mouth of the tube).  

9. Flame the inoculating wire again to redness, slowly to avoid spattering. Put the loop 

holder down after the wire cools. 

The standard method for transferring microbes from one medium to another. Each of the steps is 

described in the text. 
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In tube to tube transfers by loop or straight wire, both the tube containing the inoculum source 

and the tube to be inoculated are usually in the hand at the same time. 

The tubes are positioned in the hand as shown in the Fig B-E. Plugs and caps can be loosened 

by twisting them.  

1. The needle holder is taken in the other hand and the wire flamed and allowed to cool (Fig. 

A).  

2. The plugs or caps are removed with the last two fingers of the hand holding the 

inoculating wire leaving the thumb and index finger free to hold and to manipulate the 

loop holder with the second finger as a guide and support. Flame the tops of the tubes.  

3. Immerse the inoculating wire into the broth culture or scrape the wire across a portion of 

surface growth on an agar slant to obtain inoculum. Make the transfer from one tube to the 

other (Fig. C).  

4. Flame the tubes (Fig. D).  

5. Return the plugs or caps to the tubes (Fig. E).  

6. Flame the inoculating wire to sterilize it (Fig. F).  

An easy procedure which prevents hand fatigue and the danger of dropping the tubes is illustrated 

in the following Figure: 
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3. Making a medium - You try it 

Making medium is as simple as cooking and a crude medium can be made in almost any kitchen 

with a few utensils and a source of heat. Below is described the production of a chicken broth 

medium that will grow many common microorganisms. Simply boiling a medium once, may kill 

most vegetative cells, but does not kill endospores. However, autoclaving is carried out usually 

(some time autoclaving is not necessary as mentied in preparation procedure) to ensure that all 

spores have been killed. 

1. Add 250 ml (or the desired quantity needed) of reagent grade water into a glass container 

or some other vessel that can stand boiling water. The container should be something you 

can cover. Glass bottles that can stand boiling or canning jars work well.  

2. To this water add, the defined amount of the stock broth medium, and stir until dissolved. 

Cover loosely so that steam can escape, but dust and dirt cannot enter.  

3. Heat in already heated water bath until the media just begins to boil, adjust the pH if it is 

necessary and according to the directions from the manufacturer.  
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4. Autoclave the broth medium under pressure, temperature for the time defined by he 

manufacturer.  

5. Place the medium in a warm place overnight to insure sterilization (no turbidity).  

4- Streak plates 

The streak plate method is a rapid and simple technique of mechanically diluting a relatively large 

concentration of microorganisms to a small, scattered population of cells. The goal is to obtain 

isolated colonies on a large part of the agar surface, so that desired species can then be brought 

into pure culture. Proper streaking of plates is an indispensable tool in microbiology. In most 

cases a closed inoculating loop is used for streaking plates. The wire loop should not be badly 

oxidized or pitted or it will fail to dilute the inoculum and will scratch the surface of the agar. 

Streak plates can be made from a broth culture, an agar slant or from an agar plate. It is 

sometimes convenient to suspend a bit of growth from a solid surface in sterile saline and use this 

as a source of inoculum. Resuspension of colonies or cultures grown on solid surfaces dilutes the 

culture and makes streak plating easier. A loopful of inoculum is transferred from the source and 

put on the agar surface. When using a large inoculum (a turbid culture or growth from a solid 

surface), a small spot is spread during the initial transfer. If the inoculum is from a lightly turbid 

suspension, the first phase of the streaking pattern is begun. Several basic patterns are illustrated 

in the following figure. The three-phase streaking pattern is recommended for beginners because 

it is most likely to give satisfactory results with suspensions having a wide range of microbial 

density. 
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There are a number of different methods for mechanically diluting microbes on a streak plate. The 

most common method is spreading microbes across a plate as shown in the first four figures. As 

the concentration of microbes increases so do the number of phases. Irrespective of the number of 

phases, loop is flamed between each one. The fifth plate shows an alternative method, where the 

streaks are not continuous, but are a series of parallel lines. 

Choosing a streaking pattern is a matter of individual preference and depends upon the number of 

microorganisms in the sample. Last Figure demonstrates the most common patterns, but they are 
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not the only methods. The object of any streaking pattern is the continuous dilution of the 

inoculum to give many well isolated colonies. For multi-phase streaking it is crucial to flame the 

loop before starting the next phase. Note the slight overlap into the previous phase to pick up a 

small inoculum. To streak a plate: 

1. Flame the loop to sterilize it and let cool.  

2. Position the plate so that the spot of inoculum is nearest the hand not holding the loop (the 

opposite hand).  

3. Lift the plate lid with the opposite hand; just enough to get the loop inside and touch the 

loop to the inoculum spot. It is often helpful to treat the inoculating loop as if it were a 

pencil - steadying the loop by resting the heel of the hand against the lab bench.  

4. Move the loop back and forth across the spot and then gradually continue toward the 

center of the plate as you sweep back and forth. Use a very gentle and even pressure.  

5. When creating each phase, do not worry about keeping each pass across the plate separate 

from previous ones.  

6. When about 30% of the plate has been covered by the first streaking phase, remove the 

loop and flame sterilize it.  

7. Repeat the above procedure for the second phase, but this time pick up some inoculum by 

crossing into the first phase 2-3 times and then not passing into it again.  

8. Repeat as necessary for the third and fourth phases. After streaking the plate, flame 

sterilize the loop before setting it down.  

5- Spread plates and dilution plating 

An absolute requirement for a microbiologist is to be able to determine the concentration of 

microorganisms in a given sample. Various particle-counting devices, spectrophotometric 

methods and microscopic techniques have been used to count cells. However, one drawback to 

these methods is that they count dead as well as living cells. The most common method of 

enumerating viable cells is the plate-count method. Diluting microorganisms and placing them 

into petri plates  (or plates) for incubation is another essential technique for working with 

microorganisms.This method suffers from some problems. First, only those organisms which can 

grow on the medium, and at the temperature and atmospheric conditions of incubation, will divide 
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and develop into colonies. Second, each colony may not represent the progeny from one cell, as 

two or more cells (those in clusters, chains or otherwise close to one another) can give rise to one 

colony. For these reasons the counts obtained from the plate-count method are given as the 

number of colony-forming units (CFU's) per ml (or gram) rather than the number of cells per ml 

(or gram). Despite these drawbacks, the plate-count method is a powerful means by which 

concentrations of viable organisms may be estimated. Also, if it is desirable to count a specific 

subgroup of microorganisms in a sample, selective media or special incubation conditions can 

often be used to encourage the growth of only this class of organism. As microbial quantitation 

involves the use of pipettes  (or micropipettes ) in preparing dilutions and inoculating plates, the 

beginning microbiologist must become familiar with their use. 

Due to the possibility of ingesting pathogens and toxic liquids, mouth-pipetting is forbidden in the 

laboratory! Pipettes are filled and subsequently emptied by the use of propipettes or other pipette 

bulb. Pay close attention to the demonstration of their use. 

Important Safety Consideration: When fitting the pipette and pipette bulb together, use very 

gentle pressure!! Do not jam these items together! (Force is usually not the answer, a good 

general rule to live by in this lab and in life for that matter.) The glass pipette will probably break 

and possibly cause severe injury. Handle the pipette only at the top inch or so.  

For volumes of 5 ml of less, micropipettes are often the tool of choice. Instruments are available 

that are capable of dispensing 5 ml all the way to less than 1 µl (one one-millionth of a liter). 

Micropipettes have made it possible to miniaturize many experiments and greatly decrease the 

cost of running them. They are also easy to use and can dispense volumes quickly, increasing the 

number of experiments that can be performed in a set amount of time. Micropipettes are the tool 

of choice for small volumes. 

 

2 - 6 Pour Plates 

A practical and common laboratory technique used in isolating pure cultures or enumerating the 

living microorganisms in water, milk, foods, and other materials is the pour plate technique. 
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To aseptically transfer liquid into a pour plate, raise one side of a Petri plate lid only just enough 

to allow access of the sample (from a tube or pipette). Transfer a known amount of the sample to 

the dish and cover immediately with the lid. Then pour 15-20 ml of sterile agar culture medium 

which has been melted and cooled to 45-50°C into the plate as shown in Figure 2-5 [13]. The 

inoculum and medium are mixed by gentle rotation ten times in one direction and ten times in the 

other direction. The agar must be allowed to solidify completely before the plates are inverted for 

incubation. After incubation both surface and subsurface colonies will be observed. 
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Figure 2-5 Pour plates 

 

Pour plates allow the addition of larger amounts of liquid (1-5 ml) to an agar dish. The sample is 

added to the bottom of a sterile Petri plate. Molten agar is then added to the plate aseptically. It is 

important to only open the cover enough to allow the pouring of the agar. This prevent 

contamination from the environment. 

Figure 2-6 [14] is a movie demonstrating the pour plate technique. 
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Counting chambers 

The most direct method of counting microorganism is by the use of a microscope and a slide with special chambers of known 

volume. These slides allow the counting of a small number of cells in a small volume and extrapolating the result to 

determine the population. An example of such a device is shown in Figure 4-10. A culture is placed on the slide marked with 

precise grids. The number of cells present in each grid is counted and an average determined. Conversion using a formula 

gives the number of cells per milliliter in the culture. This method is rapid, a result can be known in just a few minutes, and is 

easy to perform. However, it is impossible to distinguish living cells from dead ones. If this distinction is important, direct 

microscopic counts are not the solution. Finally, cultures containing less than 1 million cells per ml are actually too dilute for 

direct counts since there will be too few cells in the very small volume that is actually examined under the microscope for an 

accurate count 

Figure 4-10 The Petroff-Hauser counting chamber 
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The center of the slide contains a precisely machined grid, with each square (1/20 mm x 1/20 mm) having a known area. The 

coverslip also rests above the slide a known distance (typcially 1/50 of a mm). Since each of these dimenstions is known, it is 

possible to calculate the number of cells in each square and pluggin it into a formula. On the left of the figure is a photograph 

of a Petroff-Hauser slide. On the right is a grid at 100 x magnification showing the size of the squares. 

a picture of the petroff-hauser cell counter and then what it looks like on a slide.  

Electronic particle counters 

Electronic particle counters are useful if the number of bacteria in a sample needs to be counted on a routine basis. The 

method is based on the property that nonconductive particles, such as bacteria, will cause a disruption in an electric field as 

they pass through it. A Coulter counter is a type of electronic particle counter in which there is a small opening between 

electrodes through which suspended particles pass, see Figure 4-11. In this sensing zone, each particle displaces its own 

volume of electrolyte, causing a current pulse. The pulse is noted and recorded as one particle count. By precisely controlling 

the rate at which solution passes through the opening, it is possible to get exact, reproducible counts at a rate of up to several 

thousand bacteria per second. Coulter counters are highly dependent upon particle size and those dependent upon changes in 

current are near their detectable limits with microorganisms. Particle counters that use light diffraction as a means of sizing 

and counting particles are also manufactured and can detect particle less than 1 µm in diameter. 

 

Figure 4-11 The coulter counter 

http://www.bact.wisc.edu/Microtextbook/index.php?module=Book&func=displayfigure&book_id=3&fig_number=11&chap_number=4
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A picture of a Coulter Counter. The diagram at the right demonstrates the opening that the microbes must pass through 

during counting. When microbes pass through the aperture the electrical potential across the electrodes is distrubes, which the 

dataprocessing system records as a count. In the lower right is an actual picture of a Multisizer™ 3 by Beckmann instruments 

that uses the Coulter counter priciple. 

The advantage of this method is the simplicity of its operation and it reproducibility. As in microscopic counts, the machine 

cannot distinguish between living or dead cells or even between dust and bacteria. Any reasonably sized particle in the 

solution will be counted. There is also the expense of buying the counter, which can cost many thousands of dollars. 
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Dilution Theory – Page 1: 

Dilution Plating 

John L's Bacteriology Pages >  

Selected General Topics  >  Dilution Theory:  

Dilution Theory per se: 

• Page 1 – Dilution Plating 

• Page 2 – More Dilution Plating 

• Page 3 – The MPN Method  

Supplementary Pages: 

• Five-Tube MPN Table 

• Practice Set 1 (Plating) 

• Practice Set 2 

(Plating&MPN)  
 

 

In quantitative microbiology, we are 

concerned with determining the concentration 

of colony-forming units (CFUs) in our sample 

– i.e., the number of CFUs per ml or per gram 

of the sample. For example, if we were to plate 

out one ml of a lake water sample and then – 

after incubation of the plates – find that 100 

colonies have arisen, we would then conclude that there were 100 CFUs per ml of the lake 

water. 

More realistically (as with most of our area lakes), the concentration of CFUs in the water 

could have been considerably greater. Counting the colonies on a plate inoculated with one ml 

of water may be impossible. We would like to have "countable" plates – containing 

between 30 and 300 colonies. If fewer than 30, we run into greater statistical inaccuracy. If 

greater than 300, the colonies would be tedious to count and also would tend to run together. 

http://www.splammo.net/JLbactsite.html
http://www.jlindquist.net/generalmicro/index.html
http://www.jlindquist.net/generalmicro/102dil2.html
http://www.jlindquist.net/generalmicro/102dil3.html
http://www.jlindquist.net/generalmicro/102dil3a.html
http://www.jlindquist.net/generalmicro/102P1X.html
http://www.jlindquist.net/generalmicro/102prob2SX.html
http://www.jlindquist.net/generalmicro/102prob2SX.html
http://www.splammo.net/bact102/102cfunf.html
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We may try to plate out smaller and smaller 

amounts, as in the example shown at right. With 

this new lake water sample, a countable plate 

(Plate C: 100 colonies) is achieved with the 

inoculation of 0.01 ml of sample. Figuring out the 

number of CFUs per ml of the sample would go 

like this: Whatever the number of CFUs in the 

inoculum of Plate C (one-hundreth of a ml of 

the sample), there would be one hundred times 

as many CFUs in one ml of the sample. So, if 

100 CFUs are determined to be in the 0.01 ml 

inoculum, then 100 X 100 CFUs would be present in one ml; the final answer is 10,000 

CFUs/ml of the sample. 

Two drawbacks to this procedure: It is difficult with our equipment to dispense amounts 

smaller than 0.1 ml. Also, the smaller the amount tested, the less representative it is of the 

sample. 
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So we now get into "dilution theory" to accomplish the equivalent of plating out succeedingly 

smaller amounts of sample. Making serial decimal dilutions (i.e., successive 1/10 dilutions, 

each made by adding one part of inoculum to 9 parts of diluent) and inoculating one ml into 

each of the plates, we can construct a plating procedure (shown at right) that is equivalent to 

the above. 

Illustrating how the concentration of CFUs decreases according to how these cell suspensions 

are diluted: We determined above that the sample contains 10,000 CFUs per ml. Taking out 

one ml and inoculating it into a 9 ml dilution blank (the second tube) would put the 10,000 

CFUs into a total of 10 ml which is equivalent to 1000 CFUs per ml of the 1/10 dilution of 

the sample. The density of CFUs continues to decrease ten-fold with each subsequent dilution. 

Counting 100 colonies in Plate C, note how we can work back to a concentration of 10,000 

CFUs per ml of the sample. So, by inoculating 1 ml of a 10
–2

 dilution into the plate which is 

subsequently counted, we are theoretically doing the equivalent of plating 10
–2

 ml (i.e., 0.01 

ml) of the lake water sample. (Scientific notation is reviewed here.) 

IF 100 colonies arise from plating one ml of a 1/100 dilution of the lake water, 

THEN there were 10,000 CFUs (from 100 X 100) per one ml of the undiluted water sample.  

Compare the solution just obtained with the previous solution where Plate C was inoculated 

with 0.01 ml of sample: 

IF 100 colonies arise from plating 0.01 ml of the water sample, 

THEN there were 10,000 CFUs per one ml of the water sample.  
 

 

SOME MORE EXAMPLES: 

I. For Bacteriology 102 students, the above setup is applicable to Experiment 1, Period 2 

where we plated one ml of a 10
–2

 (i.e., 1/100) dilution of lake water. In Period 3 – after 

http://www.splammo.net/bact102/102scinot.html
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incubation of the plates – if we were to find 75 colonies on our plate, we could determine 

the CFUs per ml of the sample (at the time of Period 2) as follows: 

IF 75 colonies arise from plating one ml of a 1/100 dilution of the lake water, 

THEN there were 7,500 CFUs (from 75 X 100) per one ml of the undiluted water 

sample.  

II. As we used a 10
–4

 (i.e., 1/10,000) dilution of soil in the same experiment, we could figure 

out the CFUs per gram of the soil the same way, remembering that we consider milliliters 

and grams to be equivalent: 

IF 75 colonies arise from plating one ml of a 1/10,000 dilution of the soil, 

THEN there were 750,000 CFUs (from 75 X 10,000) per one gram of the undiluted 

soil sample.  

 

 

 

III. Consider this problem, the likes of which we often give in quizzes and on problem 

sets:  Five ml (not one!) of an undiluted spring water sample were added to a petri dish to 

which 15 ml of melted Plate Count Agar were then added. After mixing, the plate was 

allowed to solidify and then was incubated appropriately. After incubation, 50 colonies 

were counted. How many CFUs were present per one ml of the original, undiluted spring 

water sample? 

Here's the solution (and note the careful use of correct terminology):  If 50 colonies 

arise from plating 5 ml of the sample, then there were 10 CFUs per one ml of the sample. 

In working through this problem, consider the special bit of extraneous information 

thrown in – i.e., the amount of medium in the plate. Wouldn't you expect the same answer 

if you used a different amount of melted Plate Count Agar, say 20 or 25 ml? So, you 
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should still wind up with the answer being 10 CFUs per ml of the water sample. 

On occasion, we unfortunately see an answer of more CFUs in one ml then there would 

have been in 5 ml! This can happen if one does not think through the setup of the problem 

and then treats the addition of sample to medium as a dilution. On the next page is the 

same problem worked out with our formulas. 
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LAB 3: OBTAINING PURE CULTURES 

FROM A MIXED POPULATION 

DISCUSSION  

As stated in Lab 2, microorganisms exist in nature as mixed populations. However, to study 

microorganisms in the laboratory we must have them in the form of a pure culture, that is, one in 

which all organisms are descendants of the same organism.  

Two major steps are involved in obtaining pure cultures from a mixed population:  

1. First, the mixture must be diluted until the various individual microorganisms become 

separated far enough apart on an agar surface that after incubation they form visible colonies 

isolated from the colonies of other microorganisms. This plate is called an isolation plate.  

2. Then, an isolated colony can be aseptically "picked off" the isolation plate (see Fig. 1) and 

transferred to new sterile medium (see Fig. 3). After incubation, all organisms in the new culture 

will be descendants of the same organism, that is, a pure culture.  

Animation showing a portion of a single colony being "picked off." 

A. STREAK PLATE METHOD OF ISOLATION  

The most common way of separating bacterial cells on the agar surface to obtain isolated colonies 

is the streak plate method we used in Lab 2 to inoculate a petri plate. It provides a simple and 

rapid method of diluting the sample by mechanical means. As the loop is streaked across the agar 

surface, more and more bacteria are rubbed off until individual separated organisms are deposited 

on the agar. After incubation, the area at the beginning of the streak pattern will show confluent 

growth, while the area near the end of the pattern should show discrete colonies (see Fig. 2).  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/atppc.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pickoff12.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pick.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
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B. THE POUR PLATE AND SPIN PLATE METHODS OF ISOLATION  

Another method of separating bacteria is the pour plate method. With the pour plate method, the 

bacteria are mixed with melted agar until evenly distributed and separated throughout the liquid. 

The melted agar is then poured into an empty plate and allowed to solidify. After incubation, 

discrete bacterial colonies can then be found growing both on the agar and in the agar.  

The spin plate method involves diluting the bacterial sample in tubes of sterile water, saline, or 

broth. Small samples of the diluted bacteria are then pipetted onto the surface of agar plates. A 

sterile, bent-glass rod is then used to spread the bacteria evenly over the entire agar surface (see 

Fig. 4) in order to see isolated colonies (see Fig. 5). In Lab 4 we will use this technique as part of 

the plate count method of enumerating bacteria.  

C. USE OF SPECIALIZED MEDIA  

To supplement mechanical techniques of isolation such as the streak plate method, many special-

purpose media are available to the microbiologist to aid in the isolation and identification of 

specific microorganisms. These special purpose media fall into four groups: selective media, 

differential media, enrichment media, and combination selective and differential media.  

1. Selective media  

A selective medium has agents added which will inhibit the growth of one group of organisms 

while permitting the growth of another. For example, Columbia CNA agar has the antibiotics 

colistin and nalidixic acid added which inhibit the growth of gram-negative bacteria but not the 

growth of gram-positives. It is, therefore, said to be selective for gram-positive organisms, and 

would be useful in separating a mixture of gram-positive and gram-negative bacteria.  

 

2. Differential media  

A differential medium contains additives that cause an observable color change in the medium 

when a particular chemical reaction occurs. They are useful in differentiating bacteria 

according to some biochemical characteristic. In other words, they indicate whether or not a 

certain organism can carry out a specific biochemical reaction during its normal metabolism. 

Many such media will be used in future labs to aid in the identification of microorganisms.  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/spinplate.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/spinplate.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/106dil.html
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3. Enrichment media  

An enrichment medium contains additives that enhance the growth of certain organisms. This 

is useful when the organism you wish to culture is present in relatively small numbers compared 

to the other organisms growing in the mixture.  

 

4. Combination selective and differential media  

A combination selective and differential medium permits the growth of one group of 

organisms while inhibiting the growth of another. In addition, it differentiates those organisms 

that grow based on whether they can carry out particular chemical reactions. For example, 

Eosin Methylene Blue (EMB) agar is selective for gram-negative bacteria. The dyes eosin Y and 

methylene blue found in the medium inhibit the growth of gram-positive bacteria but not the 

growth of gram-negatives. In addition, it is useful in differentiating the various gram-negative 

enteric bacilli belonging to the bacterial family Enterobacteriaceae (see Labs 12 & 13). The 

appearance of typical members of this bacterial family on EMB agar is as follows:  

 Escherichia coli: large, blue-black colonies with a green metallic sheen  

 Enterobacter and Klebsiella: large, mucoid, pink to purple colonies with no metallic sheen  

 Salmonella and Shigella and Proteus: large, colorless colonies  

 Shigella: colorless to pink colonies  

The color changes in the colonies are a result of bacterial fermentation of the sugar lactose while 

colorless colonies indicate lactose non-fermenters. Fermentation reactions will be discussed in 

more detail in Lab 8.  

There are literally hundreds of special-purpose media available to the microbiologist. Today we 

will combine both a mechanical isolation technique (the streak plate) with selective and selective-

differential media to obtain pure cultures from a mixture of bacteria. In future labs, such as 12 - 

16, which deal with the isolation and identification of pathogenic bacteria, we will use many 

additional special-purpose media.  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embecoli.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embeaer.html
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MEDIA  

One plate of each of the following media: Trypticase Soy agar, Columbia CNA agar, and EMB 

agar.  

ORGANISMS  

A broth culture containing a mixture of one of the following gram-positive bacteria and one of the 

following gram-negative bacteria:  

 Possible gram-positive bacteria:  

o Micrococcus luteus. A gram-positive coccus with a tetrad or a sarcina 

arrangement; produces circular, convex colonies with a yellow, water-insoluble 

pigment on Trypticase Soy agar.  

 Micrococcus luteus growing on TSA  

 Close up of Micrococcus luteus growing on TSA  

o Staphylococcus epidermidis. A gram-positive coccus with a staphylococcus 

arrangement; produces circular, convex, non-pigmented colonies on Trypticase 

Soy agar.  

 Staphylococcus epidermidis growing on TSA  

 Close up of Staphylococcus epidermidis growing on TSA  

 Possible gram-negative bacteria:  

o Escherichia coli. A gram-negative bacillus; produces irregular, raised, non-

pigmented colonies on Trypticase Soy agar.  

 Escherichia coli growing on TSA  

o Enterobacter aerogenes. A gram-negative bacillus; produces irregular raised, non-

pigmented, possibly mucoid colonies on Trypticase Soy agar.  

 Enterobacter aerogenes growing on TSA  

During the next three labs you will attempt to obtain pure cultures of each organism in your 

mixture and determine which two bacteria you have. Today you will try to separate the bacteria 

in the mixture in order to obtain isolated colonies; next lab you will identify the two bacteria in 

your mixture and pick off single isolated colonies of each of the two bacteria in order to get a pure 

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/colonyecse.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixecml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixease.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mixease.html
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culture of each. The following lab you will prepare microscopy slides of each of the two pure 

cultures to determine if they are indeed pure.  

PROCEDURE (to be done in pairs)  

1. First attempt to obtain isolated colonies of the two organisms in your mixture by using 

mechanical methods on an all-purpose growth medium, Trypticase Soy agar. Streak the mixture 

on a plate of Trypticase Soy agar using one of the two streaking patterns illustrated in Lab 2, Fig. 

4 and Fig. 5.  

Animation showing how to streak an agar plate for isolation. 

2. Streak the same mixture for isolation (see Fig. 4 and Fig. 5) on a plate of Columbia CNA agar 

(selective for gram-positive bacteria).  

 Micrococcus luteus growing on Columbia CNA agar.  

 Staphylococcus epidermidis growing on Columbia CNA agar.  

3. Streak the same mixture for isolation (see Fig. 4 and Fig. 5) on a plate of EMB agar (selective 

for gram-negative bacteria and differential for certain members of the bacterial family 

Enterobacteriaceae).  

 Escherichia coli growing on EMB agar.  

 Enterobacter aerogenes growing on EMB agar.  

4. Incubate the three plates at 37°C until the next lab period.  

Return to Menu for Lab 3  

RESULTS  

1. Observe isolated colonies on the plates of Trypticase Soy agar, Columbia CNA agar, and EMB 

agar. Record your observations and conclusions.  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2b1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2b1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2a1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/streak_an.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2b1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2a1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/cnaml.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/cnase.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2b1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/inoculateplate/fig2a1.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embecoliresult.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/embeaerresult.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/index.html
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Trypticase Soy agar  

Observations    

Conclusions   

Columbia CNA agar 

Observations   

Conclusions   

EMB agar 

Observations   

Conclusions   

2. Using any of the three plates, pick off a single isolated colony of each of the two organisms 

in your original mixture and aseptically transfer them to separate plates of Trypticase Soy 

agar (see Fig. 3). When picking off single colonies, remove the top portion of the colony 

without touching the agar surface itself to avoid picking up any inhibited bacteria from the 

surface of the agar. Use your regular plate-streaking pattern to inoculate these plates and incubate 

at 37°C until the next lab period. These will be your pure cultures for Lab 5 (Direct and Indirect 

stains).  

Animation showing a portion of a single colony being "picked off." 

Return to Menu for Lab 3  

PERFORMANCE OBJECTIVES FOR LAB 3 

After completing this lab, the student will be able to complete the following objectives:  

http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/mlcolony.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pickoff12.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/pick2.html
http://student.ccbcmd.edu/courses/bio141/labmanua/lab3/index.html
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DISCUSSION  

1. Given a mixture of a gram-positive and a gram-negative bacterium and plates of of Columbia 

CNA, EMB, and Trypticase Soy agar, describe the steps you would take to eventually obtain pure 

cultures of each organism.  

2. Define: selective medium, differential medium, enrichment medium, and combination 

selective-differential medium.  

3. State the usefulness of Columbia CNA agar and EMB agar.  

4. Describe how each of the following would appear when grown on EMB agar:  

a. Escherichia coli  

b. Enterobacter aerogenes  

c. Salmonella  

PROCEDURE  

1. Using the streak plate method of isolation, obtain isolated colonies from a mixture of 

microorganisms.  

2. Pick off isolated colonies of microorganisms growing on a streak plate and aseptically transfer 

them to sterile media to obtain pure cultures. 

RESULTS  

1. When given a plate of Columbia CNA agar or EMB agar showing discrete colonies, correctly 

interpret the results. 
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Pseudomonas Aeruginosa 

By Murali Putty, EMLab™ Analyst  

Pseudomonas aeruginosa is a gram-negative, aerobic rod measuring 0.5 to 0.8 µm belonging to the 

bacterial family Pseudomonadaceae. Like other Pseudomonads, P. aeruginosa secretes a variety of 

pigments, including pyocyanin (blue-green), fluorescein (yellow-green and fluorescent), and pyorubin 

(red-brown). P. aeruginosa is often preliminarily identified by its pearlescent appearance and grape-like 

odor in vitro. 

Pseudomonas aeruginosa is widespread in nature, inhabiting soil, water, plants and animals (including 

humans). Identification of P. aeruginosa often includes identifying the production of both pyocyanin and 

fluorescein. Its optimum temperature for growth is 37°C, and it is able to grow at temperatures as high as 

42°C. Pseudomonas aeruginosa has very simple nutritional requirements. It is often observed "growing in 

distilled water" which is evidence of its minimal nutritional needs. It is tolerant to a wide variety of 

physical conditions. P. aeruginosa is capable of growth in diesel and jet fuel, where it is known as a 

hydrocarbon utilizing microorganism (or "HUM bug"), causing microbial corrosion. It is resistant to high 

concentrations of salts and dyes, weak antiseptics, and many commonly used antibiotics. These natural 

properties of the bacterium undoubtedly contribute to its ecological success. 
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Figure 1: Pseudomonas aeruginosa on Trypic Soy Agar (TSA). 

Copyright © 2007 Environmental Microbiology Laboratory, Inc. 

Pseudomonas aeruginosa is an opportunistic pathogen, causing urinary tract infections, respiratory system 

infections, dermatitis, soft tissue infections, bacteremia, bone and joint infections, gastrointestinal 

infections and a variety of systemic infections, particularly in patients with severe burns and in cancer and 

AIDS patients who are immunosuppressed. Pseudomonas aeruginosa is primarily a nosocomial pathogen; 

its infection is a serious problem in patients hospitalized with cancer, cystic fibrosis and burns. The case 

fatality rate in these patients is 50 percent. According to the Centers for Disease Control (CDC), the 

overall incidence of P. aeruginosa infections in the US hospitals averages 0.4 percent (4 per 1000 

discharges), and the bacterium is the fourth most commonly isolated nosocomial pathogen accounting for 

10.1 percent of all hospital-acquired infections. The most commonly encountered infection outside 

hospitals is otitis externa ("Swimmer's ear"), of which P. aeruginosa causes 35-70%. They also cause eye 

infections ranging from perulent conjunctivitis to iridocyclitis, keratitis and iritis, corneal ulcer and 

panophthamitis. It is also a cause of "hot-tub rash" (dermatitis), caused by lack of proper, periodic 

attention to water quality. 
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Figure 2: Pseudomonas aeruginosa in Pseudomonas Isolation Agar. 

Copyright © 2007 Environmental Microbiology Laboratory, Inc. 

P. aeruginosa isolates may produce three colony types. Natural isolates from soil or water typically 

produce a small, rough colony. Clinical samples, in general, yield one or another of two smooth colony 

types. One type has a fried-egg appearance, which is large, smooth, with flat edges and an elevated 

appearance. Another type, frequently obtained from respiratory and urinary tract secretions, has a mucoid 

appearance, which is attributed to the production of alginate slime. The smooth and mucoid colonies are 

presumed to play a role in colonization and virulence. 

Like most environmental bacteria, P. aerugionosa lives predominantly in slime-enclosed biofilms adherent 

to available surface from which it periodically releases (free-swimming) cells. Most Pseudomonas 

infections are both invasive and toxinogenic. The ultimate Pseudomonas infection may be seen as 

composed of three distinct stages: (1) bacterial attachment and colonization; (2) local invasion; (3) 
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disseminated systemic disease. The slime-protected cells of P. aeruginosa produce remarkably few clinical 

symptoms while they are in the process of progressively colonizing inert surfaces and tissue surfaces 

within the host. The lipopolysaccharide layer helps the cell adhere to host tissues and prevents leukocytes 

from ingesting and lysing the organism. Lipases and exotoxins then procede to destroy host cell tissue 

which then leads to the complications associated with infection. 

Only a few antibiotics are effective against Pseudomonas, including fluoroquinolones, gentamicin and 

imipenem, and even these antibiotics are not effective against all strains. The best way to reduce the 

spread of P. aeruginosa is to use good aseptic technique especially on hospital instruments and when in 

contact with patients. The combination of gentamicin and carbenicillin is frequently used to treat severe 

Pseudomonas infections. 
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http://www.wikipedia.org/
http://www.pseudomonas.com/
http://www.textbookofbacteriology.net/
http://www.emedicine.com/med/topic1943.htm
http://www.wordnet.com.au/Products/topics_in_infectious_diseases_Aug01.htm
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The data and other information contained in this newsletter are provided for informational purposes only and should not be relied 

upon for any other purpose. Environmental Microbiology Laboratory, Inc. hereby disclaims any liability for any and all direct, 

indirect, punitive, incidental, special or consequential damages arising out of the use or interpretation of the data or other 

information contained in, or any actions taken or omitted in reliance upon, this newsletter. Images included in this newsletter are 

property of Environmental Microbiology Laboratory, Inc., unless otherwise specified. 
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Membrane Filtration Method: Fecal 

Coliforms 

BIOL/CSES 4644 

       Virginia Polytechnic Institute and 

State University 

 

Introduction 

The membrane filter (MF) technique is highly reproductible, can be used to test relatively large 

volumes of sample, and yields numerical results more rapidly than the multiple-tube procedure. 

The membrane filter technique is extremely useful in monitoring drinking water and a variety of 

natural waters. However, the MF technique has limitations, particularly when testing waters with 

high turbidity or noncoliform (background) bacteria. For such waters or when the membrane filter 

technique has not been used previously, it is desirable to conduct parallel tests with the multiple-

tube fermentation technique to demonstrate applicability and comparability.  

As related to the membrane filter technique, the coliform group may be defined as comprising all 

aerobic and many facultative anaerobic, gram-negative, nonspore-forming, rod-shaped bacteria 

that develop a red colony with a metallic sheen within 24h at 35
o
C on an Endo-type medium 

containing lactose. Some members of the total coliform group may produce a dark red or 

nucleated colony without a metallic sheen. When verified these are classified as atypical coliform 

colonies. When purified cultures of coliform bacteria are tested they produce a negative 

cytochrome oxidase (CO) and positive Beta-galactosidase (ONPG) reaction. Generally, all red, 

pink, blue, white, or colorless colonies lacking sheen are considered non-coliforms by this 

technique.  
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Fecal Coliform Membrane Filter Procedure 

Fecal coliform bacterial densities may be determined either by the multiple-tube procedure or by a 

membrane filter (MF) technique. If the MF procedure is used for chlorinated effluents, 

demonstrate that it gives comparable information to that obtained by the multiple-tube test before 

accepting it as an alternative. The MF procedure uses an enriched lactose medium and incubation 

temperature of 44.5 +/- 0.2
o
C for selectivity and gives 93% accuracy in differentiating between 

coliforms found in the feces of warm-blooded animals and those from other environmental 

sources. Because incubation temperature is critical, submerge waterproofed (plastic bag 

enclosures) MF cultures in a water bath for incubation at the elevated temperature or use an 

appropriate, accurate solid heat sink incubator. Alternatively, use an equivalent incubator that will 

hold the 44.5
o
C temperature within 0.2

o
C (throughout the chamber), over a 24-h period, while 

located in an environment of ambient air temperatures ranging from 5
o
C to 35

o
C.  

1. Materials and Culture Medium  

a. M-FC medium: The need for uniformity dictates the use of dehydrated media. Never prepare 

media from basic ingredients when suitable dehydrated media are available. Follow 

manufacturer's directions for rehydration. Commercially prepared media in liquid form (sterile 

ampule or other) also may be used if known to give equivalent results.  

b. Culture Dishes: Use tight-fitting plastic dishes because the MF cultures are submerged in a 

water bath during incubation. Enclose groups of fecal coliform cultures is plastic bags or seal 

individual dishes with waterproof (freezer) tape to prevent leakage during submersion.  

c. Incubator: The specificity of the fecal coliform test is related directly to the incubation 

temperature. Static air incubation may be a problem in some types of incubators because of 

potential heat layering within the chamber and the slow recovery of temperature each time the 

incubator is opened during daily operations. To meet the need for greater temperature control use 

a water bath, a heat-sink incubator, or a properly designed and constructed incubator giving 

equivalent results. A temperature tolerance of 44.5 +/- 0.2
o
C can be obtained with most types of 

water baths that also are equipped with a gable top for the reduction of heat and water losses. A 
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circulating water bath is excellent but may not be essential to this test if the maximum permissible 

variation of 0.2
o
C in temperature can be maintained with other equipment.  

2. Procedure 

a. Selection of sample size: Use sample volumes that will yield counts between 20 and 60 fecal 

coliform colonies per membrane. When the bacterial density of the sample is unknown, filter 

several decimal volumes to establish fecal coliform density. Estimate volume expected to yield a 

countable membrane and select two additional quantities representing one-tenth and ten times this 

volume, respectively.  

b. Filtration of sample: Follow the same procedure and precautions as described above.  

c. Preparation of culture dish: Place a sterile absorbent pad in each culture dish and pipet 

approximately 2 mL M-FC medium, prepared as directed above, to saturate pad. Carefully 

remove any excess liquid from the culture dish. Place prepared filter on medium-impregnated 

pad.  

As a substrate substitution for the nutrient-saturated absorbent pad, add 1.5% agar to M-FC broth.  

d. Incubation: Place prepared cultures in waterproof plastic bags or seal petri dishes, submerge in 

water bath, and incubate for 24 +/- 2h at 44.5 +/- 0.2
o
C. Anchor dishes below the water surface to 

maintain critical temperature requirements. Place all prepared cultures in the water bath within 30 

min after filtration. Alternatively, use an appropriate, accurate solid heat sink or equivalent 

incubator.  

e. Counting: Colonies produced by fecal coliform bacteria on M-FC medium are various shades 

of blue. Pale yellow colonies may be atypical E.coli; verify for gas production in mannitol at 

44.5
o
C. Nonfecal coliform colonies are gray to cream-colored. Normally, few nonfecal coliform 

colonies will be observed on M-FC medium because of selective action of the elevated 

temperature and addition of rosolic acid salt reagent. Elevating the temperature to 45.0 +/- 0.2
o
C 

may be useful in eliminating environmental Klebsiella from the fecal coliform population. Count 
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colonies with a low power (10-15 magnifications) binocular wide-field dissecting microscope or 

other optical device.  

3. Calculation of Fecal Coliform Density 

Compute the density from the sample quantities that produced MF counts within the desired range 

of 20 to 60 fecal coliform colonies. This colony density range is more restrictive than the 20 to 80 

total coliform range because of larger colony size on M-FC medium. Record densities as fecal 

coliforms per 100 mL.  

Compute the count by the following equation: 

(total) Coliform colonies/100mL = (coliform colonies counted x 100) / (mL sample 

filtered) 

 

For verified coliform counts, adjust the initial count based upon the positive 

verificationpercentage and report as "verified coliform count per 100 mL."  

Percentage verified coliforms =  

(number of verified colonies) / (total number of coliform colonies subjected to 

verification) x 100. 

 

 

The plate in the upper left shows typical dark blue 

fecal coliform colonies on a membrane filter after 

incubation on M-FC agar. The plate in the lower 

center (purple) is M-FC agar before use, and the 

plate in the upper right (blue) is a control plate 

streaked with an E.coli culture. 
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Return to Water Testing Webpage.  

 

 

 

 

 

 

 

 

 



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 114 - 

 

Drinking Water System for the Children's Dormitory 

Mae Nam Khun, Thailand 

 

  

   

  

  

  

 

Background 

With the dormitory and septic system complete, the 

Seattle University EWB club returned to Mae Nam 

Khun in August 2007 to install a drinking water 

treatment system.  Although the treatment system was 

not part of the original plan, it was a logical step for a 
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holistic project solution.  This was particularly evident 

when the 2006 EWB-team witnessed large amounts of 

sediment in the water supply after a recent storm. 

Previous investigations in MNK by the California 

Polytechnic State University at San Luis Obispo 

found that a 50,000 gallon water tank situated 

approximately 300 feet in elevation above the 

dormitory area was the source for the water 

distribution system.  The existence of pressurized 

water and electrical power at the site provided good 

conditions for a modernized yet sustainable drinking 

water treatment system. 

The System  

In March 2007, SU-EWB partnered with the Society 

of Environmental Engineers and Scientists (SEES is 

an SU student chapter of the Water Environment 

Federation) to construct a prototype water treatment 

system which was demonstrated at the SU Student 

Center on Earth Day 2007. 

The system begins with a spin-down sediment filter 

which removes particles that are 100-microns in 

diameter or larger.  This filter is self-cleaning as 

trapped particles can be washed away with a turn of a 

valve.    Next, a washable, nylon filter bag removes 

particles larger than 50-microns in diameter.  This is 

followed by an activated carbon cartridge (similar to a 

Brita® filter) and finally a washable, 5-micron, 
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pleated-cellulose cartridge filter which is a required 

treatment step prior to disinfection with ultraviolet 

light.  In the event that distribution system pressure is 

lost, water can be supplied to the system by a backup 

submersible pump that can be immersed in a nearby 

stream. 

 

Implementation 

In August 2007, an SU-EWB 

team consisting of faculty 

(Phil Thompson, Wes Lauer, 

Pierre Gehlen) and students 

(Ryan Daudistel ’08, Chris 

Stoll ’08) installed the system 

in MNK with the help of 

Bangkok resident and SU 

alumnus Akharint  

Spin-Down 

Filter 
 

UV Light 
 

Bag 

Filter 
 

Carbon 

Filter 
 

Cartridge 

Filter 
 

Flow 

Meter 
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―Nok‖ Khuhapinant (’03) and two Chiang Mai 

University environmental engineering students 

Vorakorn "Nook" Somkarnsmai and Wanawan "Nan" 

Pragot.  Although the team took all of the necessary 

supplies with them, they purchased a UV system from 

L'Analytic Water Work LTD, a local supplier in 

Chiang Mai (3 hours from MNK).  This was done 

when it was discovered that spare bulbs that had been 

shipped by courier from the U.S. had been destroyed 

in transit.  The 'shipping experiment' revealed that the 

annual replacement of the UV bulb would have to be 

done with local materials, so a local system was 

installed.   

Upon installation, the system was tested for E. Coli 

and general coliform bacteria using membrane filter 

test kits.  

The group 

also tested 

the water 

from a slow 

sand filter 

that had 

been 

installed 5-months earlier and was being used for 

drinking water.  After 48 hours of incubation, the 

testing revealed that there were approximately 100 E. 

Coli per 100-ml sample from the sand filter but the 

new system had improved the drinking water to near 

bottled water quality!   

http://students.seattleu.edu/clubs/ewb/water07/slides/16.html
http://students.seattleu.edu/clubs/ewb/water07/slides/16.html
http://students.seattleu.edu/clubs/ewb/water07/slides/17.html
http://students.seattleu.edu/clubs/ewb/water07/slides/17.html
http://students.seattleu.edu/clubs/ewb/water07/slides/14.html
http://students.seattleu.edu/clubs/ewb/water07/slides/14.html


 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 118 - 

The system has a maximum flow rate of 21,600 liters 

per day.  The capital costs for this configuration was 

about $1000.  We estimate the annual operation cost 

for bulb and cartridge replacement to be $500 or less 

which would result in a maximum 30-year present 

value of $9,600 or 0.007 cents (0.0025 baht) per liter 

of water produced. 

 

Plans for the Future 

We hope to get more accurate annual O/M costs by 

collecting life cycle data through a water system 

monitoring project with CMU’s Environmental 

Engineering Department. With the guidance of Dr. 

Patiroop Polchan, CMU students Nan and Nook will 

continue quarterly biological testing of the system, 

and they will train additional students who will 

succeed them upon graduation in June 2008.  In 

addition to monitoring water quality, these students 

will assist in gathering life cycle information for 

system components as well as water-borne illness data 

from the local medical clinic.   

In addition, Ms. Lawan Khumyahd from L'Analytic 

Water Work LTD was a tremendous resource for 

supplying water system components, and she 

expressed a desire to help provide materials for 

replacement or for new EWB water projects in 

Thailand.   

http://doenv.eng.cmu.ac.th/eng/index.html
http://doenv.eng.cmu.ac.th/eng/index.html
http://doenv.eng.cmu.ac.th/eng/teacher/ajpatirup.html
http://doenv.eng.cmu.ac.th/eng/teacher/ajpatirup.html
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Over the 2007-2008 school year, the EWB and SEES 

clubs will be making modifications to the system, 

including the addition solar power and hand 

pumping.  This would enable the system to be a stand-

alone unit capable of treating surface water in areas 

without pressurized water systems or power. 

Project Sponsors 

This project was sponsored in part by the Associated 

Students of Seattle University, The Endowed Mission 

Fund, The College of Science and Engineering and by 

our generous annual donors. 
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COLIFORM IN 

DRINKING WATER 

©David B. Fankhauser, Ph.D.,  

Professor of Biology and Chemistry  

University of Cincinnati Clermont 

College  

Batavia OH 45103 

 

Membrane Filtration 

File "Drinking_water.htm" was last 

modified on 01 Jun 2008.  

This page has been accessed times since 

13 August 2001.  

tap water (left) has no coliform  

"filtered water" is on the right... 

7/20/89, rvsd 6 August 1993, 23 July '95, 22 July '97, 19 July 98, 30 June 99, 17 July 00, 9 Aug 00 

Modified from: Standard Methods for the Examination of Water and Wastewater, 14th Ed, 

(1975). pages 928-935.  

Students can test the drinking water from their homes, school, etc using this protocol.  The health 

standard for drinking water allows no more than 5 coliform per hundred mL.  For this reason, 

bacteria from 250 mL will be collected on a membrane filter, and grown on top of m Endo 

medium.  Coliform bacteria appear as red colonies on this medium.  More than 13 colonies with 

this assay does not meet health standards.  

One student in 2001 tested her tap water before and after filtration through a water "purification" 

device. The image shows two plates , the one on the left is tap water, the plate on the right is 

water filtered through the filter.  Clearly the filter is contributing bacterial load to the water.  

These devices must be regularly changed and maintained in order  to prevent such contamination.  

 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/jpgs/27_Tap_vs_filtered_water_P8151473md.JPG
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MAKE THESE TWO ILLUSTRATIONS WITH LISTED FEATURES LABELED:  

(pay close attention to the location of the valves)  

   

  
Vacuum Filtering 

Apparatus: 
Plate Ready for Incubation: 

apparatus:  

 

note the labeled valves:  

 

vacuum pump  

on/off power switch  

main vacuum line  

main vacuum line clamp  

T joint  

relief valve clamp  

filter flask  

#8 stopper  

screen platform  

membrane filter  

glass cylinder, 300 mL  

cylinder clamp 

(exploded view)  

50 mm petri dish top  

47 mm membrane filter  

47 mm pad with 2 mL m-Endo MF  

50 mm petri dish bottom 

EQUIPMENT AND SUPPLIES: millipore filtering apparatus: 

Sterile 250 mL capped bottles (1/student)  

sterile 47 mm petri dishes (1 per student)  

sterile 47 mm memb. filters, 0.45 µm pores  

sterile 47 mm millipore pads  

vacuum pump  

3 vacuum hoses joined with "T" joint  

2 strong hose clamps  

1000 mL side arm filter flask  

m-Endo Broth MF powder  

sterilized repipet in 250 mL bottle  

sintered glass platform in #8 stopper  

glass cylinder, 300 mL capacity  

800 mL beaker with 400 mL EtOH  

150 mL beaker with 100 mL EtOH  

triangle-tipped Tongs  

forceps with bent tipped blade  

Bunsen burner  

protective eye wear 
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I. COLLECTION OF WATER (Collect the same day as performance of assay):  

   

 

Determine the precise name of your water district, record it in 

your notebook.  

Run tap water until it is cold (to clear out pipes, at least a 

minute or so).  

Fill sterile 250 mL capped bottle with water, rinse several 

times, finally fill to neck, cap securely, maintaining sterility . 

II. PREPARATION OF 50 mL OF MEDIUM (for 20 assays): 

 

 

 

 

a:  For up to 20 determinations, weight out 2.4 g m-Endo Broth 

MF  

     powder into 150 mL beaker.  

b:  Add 49 mL dH20 and 1 mL EtOH.  

c:  Bring to boil, remove from heat immediately.  

Using sterile technique, pour into sterilized repipet vessel. 

Securely screw down repipet to container. Clamp to ring stand 

for stability. 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/00_water_sample_P8141447.jpg
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III. PREPARATION OF PAD:  

   

sterile pad in petri dish:   

 

add 2.0 mL m-Endo 

Broth  

Label 47 mm top of sterile petri dish with 

initials, seat number, date & source.   

Flame off EtOH from bent blade-tipped 

forceps, pick up sterile pad, place in bottom 

of sterile petri dish , replace cover.  

Repipet 2.0 mL m-Endo Broth sterilely onto 

pad , replace lid, keep bottom 

down.                                                          

IV. SET UP PLATE: Note: Wear safety goggles, tie back hair, keep flammable materials 

away from flame.  

   

inadequate head space:  

 

close relief valve:  

 

PRELIMINARY: Check for adequate head 

space in the filter flask to contain the water 

you are about to filter. If inadequate, empty 

out the flask into the sink, and replace the 

support platform. If necessary, re-sterilize 

surface of support platform with EtOH, turn 

on vacuum briefly to dry, then tightly clamp 

the main vacuum line.  

Also, apply vacuum to the platform to 

remove any water or alcohol remaining from 

the previous filtrations by closing the relief 

valve, opening the main valve, then closing 

the main valve.  

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/01_Place_pad_in_dish_P8141443.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/01_Place_pad_in_dish_P8141443.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/02_Apply_mEndo_broth_P8141444.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/02_Apply_mEndo_broth_P8141444.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/03.5_adequate_headspace__P8141453.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/03.5_adequate_headspace__P8141453.jpg
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open relief valve:  

 

tongs in alcohol:  

 

Once the platform is dry:  

   

SET UP MEMBRANE FILTER: Flame off 

EtOH from blade forceps  

   

  

flame off alcohol  

 

pick up sterile 

membrane  

 

pick up sterile membrane filter , (discard the 

blue spacer discs) 

apply to platform  

 

center the membrane:  

 

center it on screen platform .  Open main 

vacuum line to hold membrane in place (turn 

on pump if not on yet). 

 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/03_Flame_tongs_P8141454.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/03_Flame_tongs_P8141454.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/04_Pick_sterile_membrane_P8141445.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/05_center_membrane_on_platform_P8141446.jpg


 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 125 - 

V.  THE DANGEROUS STEP: STERILIZING AND FLAMING THE CYLINDER  

   

 

grasp with fingers, then 

tongs:  

 

 

touch off excess alcohol  

 

STERILIZE THE CYLINDER 

(Dangerous step): Ensure that all 

surfaces of the glass cylinder are 

immersed in 95% EtOH , pick up with 

fingers (touch outside of the cylinder 

only), invert.   

Grasp cylinder upside down with 

triangle-tipped tongs (Ekco, for instance) 

and allow excess EtOH to drip into 800 

mL beaker, touching off the last drops on 

a paper towel.  

Pass through flame to 

ingnite, hold away from 

people and beakers of 

alcohol!  

 

Maybe ignited too soon?  

 

CAREFULLY flame off the EtOH away 

from EtOH beakers and other students). 

It will flame up fairly high, but should 

burn off in a few seconds. Pass quickly 

through the flame once more to ensure 

that all of the EtOH has been 

removed.                                       

 
flaming stopped, grasp 

with fingers  

  Grasp the outside of the sterilized 

cylinder with your fingers. (It should not 

be too hot if you touched off the EtOH 

before flaming.) 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/06_Immerse_cylinder_EtOH_P8141447.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/06_Immerse_cylinder_EtOH_P8141447.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/06_Immerse_cylinder_EtOH_P8141447.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/07_Flame_cylinder_P8141448.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/08_Grasp_flamed_cylinder_P8141449.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/08_Grasp_flamed_cylinder_P8141449.jpg
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SET UP FILTER APPARATUS:   

Place sterile cylinder centered over the 

membrane filter and  support platform.  

Clamp in place with spring clamp , 

vacuum still on. 

 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/09_Clamp_cylinder_P8141450.jpg


 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 127 - 

VI.  FILTERING THE WATER AND APPLYING MEMBRANE TO PREPARED PAD:  

   

Pour water into apparatus  

 

 

 

FILTER WATER THROUGH:   

Pour your 250 mL water sample into the 

cylinder , monitoring that it is not leaking at 

the clamped joint .   

  

the vacuum draws it 

through  

 

empty all 250 mL into 

cylinder  

 

The vacuum will draw the water through, and 

all bacteria which may be in the 250 mL 

sample will be trapped on the surface of the 

membrane filter.  

unclamp cylinder  

 

remove cylinder  

 

When all of the water has been drawn 

through, unclamp and remove the cylinder , 

place it carefully back in the EtOH, top 

down.  (Do not let it drop into the beaker.) 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/10_filtering_dnkg_H2O_P8141461.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/10_filtering_dnkg_H2O_P8141461.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/12_apparatus_filtering_H2O_P8141453.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/12_apparatus_filtering_H2O_P8141453.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/13_remove_cylinder_P8141457.jpg
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slip tweezers under 

membrane  

 

gently lift membrane  

 RELEASE VACUUM ON MEMBRANE 

FILTER :   

Clamp the main vacuum line shut and open 

the relief valve to release the vacuum in the 

flask. With sterile, EtOH-free blade forceps, 

gently lift the edge of the membrane filter 

and remove from the screen platform . 

(Caution: the membrane filter is brittle.) 

transfer to prepared dish 

  

 

slide over edge to drop onto 

pad  

 

 

TRANSFER MEMBRANE FILTER TO 

PREPARED PAD , avoiding bubbles by 

lowering from one side first.  

Rest it on far edge of petri dish, slowly pull it 

across the edge down toward you until . . . 

do not let it rest on edge  

 

centered membrane on pad  

 

. . . it drops down onto the pad.  

If done properly, it will be  

centered on the pad .   

Ensure that the membrane is completely flat 

on the pad. 

 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/14_remove_membrane_fr_platform_P8141458.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/14_remove_membrane_fr_platform_P8141458.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/15_apply_membrane_to_pad_P8141459.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/15_apply_membrane_to_pad_P8141459.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/16_membrane_in_plate_P8141460.jpg
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/16_membrane_in_plate_P8141460.jpg
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VII.  INCUBATION AND CALCULATION OF RESULTS  

   

 

INCUBATE the plate without inverting (pad-side 

down) at 35C for 24 hours.  

COUNT THE COLONIES: Record the total number 

of colonies, and the number of coliform (red colonies) 

. Divide by 2.5 to yield the number of bacteria per 100 

mL. According to national health standards for 

drinking water, the number of coliform/100 mL 

should not exceed 5.   

Most chlorinated tap water will have no bacteria in 

250 mL, as seen on the left membrane in the first of 

the nest set of pictures.  

Enter your data in this sequence and format into your 

notebook, and then into the spreadsheet for the class 

table in the computer  

Desk No.  Initials Source in detail (water district)   

Coliform/100 mL 

tap water vs. "filtered" water  

 

Williamsburg OH water  

TOP:  tap water and "filtered" water from the same 

home.  Note that filters must be changed regularly, or 

else they become "nesting" places for bacteria.  

MIDDLE:  The two water samples shown are both 

heavily contaminated.  

BOTTOM:  For years, Williamsburg had problems 

with their water, as can be seen in the 8/14/00 sample.  

We even had a village official tell a student it was 

against the law for her bring in a sample of her own 

water to test... 

http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/17_Coliform_contamination_wlmsbrg_P8161471.JPG
http://biology.clc.uc.edu/fankhauser/Labs/Microbiology/Drinking_Water/17_Coliform_contamination_wlmsbrg_P8161471.JPG
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Wilkes University 

Center for Environmental Quality  

Environmental Engineering and 

Earth Sciences 

Fecal Coliform and Bacterial Testing 
 

Total and Fecal Coliform  

Bacteria Testing  

 

 

 

Fecal COLIFORM BACTERIA  

The total and fecal coliform bacteria test is a primary indicator of "potability" , suitability for 

consumption,  of drinking water. It measures the concentration of total coliform bacteria 

associated with the possible presence of disease causing organisms. 

 

Sources of Fecal Coliform 

Potential Health Hazards 

Fecal Colifrom Testing 

Treatment 

http://www.water-research.net/fecalcoliform.htm#source
http://www.water-research.net/fecalcoliform.htm#potential
http://www.water-research.net/fecalcoliform.htm#test
http://www.water-research.net/fecalcoliform.htm#treat
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SOURCE of Fecal Coliform: 

 

Coliform bacteria are a natural part of the microbiology of the intestinal tract of warm blooded 

mammals, including man.  Coliform bacteria can also be found in soil, other animals, insects, etc. 

The total coliform group is relatively easy to culture in the lab, and therefore, has been selected as 

the primary indicator bacteria for the presence of disease causing organisms. 

Potential Health Hazards: 

 

Coliform bacteria are not pathogenic (disease causing) organisms, and are only mildly infectious. 

For this reason these bacteria are relatively safe to work with in the laboratory. If large numbers 

of coliforms are found in water, there is a high probability that other pathogenic bacteria or 

organisms, such as Giardia and Cryptosporidium, may be present.   The PADEP requires public 

drinking water supplies to demonstrate the absence of total coliform per 100 mls (about 4 oz) of 

drinking water. At this time, there are no regulations governing individual water wells.  It is up to 

the private well owner to have his or her water tested. 

TESTING: 

 

Approved tests for total coliform bacteria include the membrane filter, multiple tube fermentation, 

MPN and MMO-MUG ("Colilert") methods. The membrane filter method uses a fine porosity 

filter which can retain bacteria. The filter is placed in a petri (culture) dish on a pad with growth 

enrichment media (mEndo) and is incubated for 24 hrs at 35 degrees C.  Individual bacteria cells 

which collect on the filter grow into dome-shaped colonies. The coliform bacteria have a gold-

green sheen, and are counted directly from the dish. Since some other bacteria may develop a 

similar color, a confirmation test using more specific media is required. The confirmation 

procedure requires an additional 24 to 48 hrs to complete the test for suspected positive total 

coliform tests.  

The MPN (most probable number) method uses a test tube full of media with a smaller inverted 

test tube inside which captures carbon dioxide gas released from the growth of coliform bacteria. 

A series of dilutions and replicates are set up, and those producing gas in 24 hrs at 35 degrees C 

http://www.water-research.net/Giardia.htm
http://www.water-research.net/cryptosporidium.htm
http://www.water-research.net/homeowner.htm
http://www.water-research.net/homeowner.htm


 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 133 - 

are counted. A statistical analysis is used to determine the most probable number of bacteria cells 

present.  

Our laboratory uses a number of techniques including the membrane filter method. The sample 

should be collected in a specially prepared, sterile whirl pack bag for the test to be valid. The bags 

contain a small amount of sodium thiosulfate to remove any chlorine present, and have been 

sterilized. Sample collection should be done very carefully and directly into the bottle from the 

tap to avoid contamination of the bottle from hands or a transfer vessel such as a cup. The sample 

should be kept cool and delivered to the lab within 6 to 24 hrs for analysis.   Total coliform 

bacteria testing is a relatively inexpensive when compared to the cost for the determination of the 

concentration or presence of viruses, Giardia, or Cryptosporidium. 

TREATMENT: 

Bacteria are removed by disinfection and/or filtration. Filtration alone may not be completely 

effective, but can improve the performance of disinfectants by removing sediment that can shelter 

the bacteria.  Methods of adding chlorine to water include solution feeders for dry chlorine or 

liquid chlorine or by feeding gas chlorine directly from 100, 150, or 2000 lb. cylinders. Gas 

chlorination is recommended only for larger systems that can support the services of a trained 

water treatment plant operator. Chlorine is normally dosed to a concentration sufficient to 

maintain a free residual of at least 0.2 parts per million (PPM).  

Other disinfectants include iodine, ozone, ultraviolet light, and physical methods such as boiling 

or steam sterilization. Chlorination is still the most common disinfection method in the United 

States, although recent concerns have been raised about the reaction of chlorine with organic 

matter in water. Such a reaction can result in the formation of trihalomethanes, which are suspect 

carcinogenic compounds. For most individual water supply systems, the most common form of 

treatment is ultraviolet disinfection.  For information on water testing, please visit our 

Homeowner Outreach Webpage. 

New Ozone Web Page 

For More information about the Environmental Quality Center, please contact: 

http://www.water-research.net/coliform.htm
http://www.water-research.net/coliform.htm
http://www.water-research.net/Giardia.htm
http://www.water-research.net/cryptosporidium.htm
http://www.water-research.net/watertreatment/chlorinecontact.htm
http://www.water-research.net/trihalomethanes.htm
http://www.water-research.net/homeowner.htm
http://www.water-research.net/ozone.htm
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 Attn: Mr. Brian Oram, Professional Geologist (PG) 

Laboratory Director 

 

 

  

 

 

 

Analytical Methods 

mTEC agar method for Escherichia coli: U.S. 

Environmental Protection Agency Method 1103.1.  

Updated October 2007 

The mTEC agar method is a two-step membrane-filtration 

method for detection of Escherichia coli (E. coli). This 

method can be done in the field or laboratory. 

THEORY:  

mTEC agar plates are incubated at 35°C for 2 hours 

followed by incubation at 44.5°C for 22-24 hours.  The 

mTEC agar contains selective and differential agents.  

Sodium lauryl sulfate and sodium desoxycholate inhibit 

Gram + cocci and endospore-forming bacteria.  Brom-cresol purple and brom-phenol red inhibit nontarget 

bacteria and cause a color change from purple to yellow when lactose is utilized.  Lactose is utilized on 

mTEC by E. coli and other thermotolerant coliforms. 

The mTEC method includes a second step—transfer of the membrane to another substrate for identification 

of E. coli.  After incubation, filter membranes containing yellow colonies are transferred to pads saturated 

with urea-phenol solution.  After 15-20 minutes of incubation on the urea substrate, colonies that are not E. 

coli turn from yellow to purple.  This color change is caused by the breakdown of urea by the enzyme urease 

and a subsequent increase in pH.  E. coli is urease negative, and colonies of E. coli remain yellow, yellow-

brown, or yellow-green. 

USE:   

The mTEC method is recommended for use in monitoring fresh, estuarine, and marine surface waters.  It was 

specifically developed to be used as a measure of recreational water quality. 

MEDIA: 

The mTEC medium is available commercially in the dehydrated form from Hardy Diagnostics (800/266-

mailto:brian.oram@wilkes.edu?subject=eqc
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2222, Cat C7741 (500 g)).  To prepare urea-phenol substrate, ingredients can be purchased from Fisher 

Scientific (800/766-7000): phenol red (Cat AC41724-0050 (5 g)) and urea (Cat U15-500 (500 g)). (See 

preparation instructions (Appendix F)). 

Pre-poured plates can be purchased in lots of 20 plates from Fisher Scientific (Cat BD215126) or VWR by 

special order.  Other quantities and plate sizes are available from these manufacturers by special order.   

Use phosphate buffered dilution water and 0.45 mm membrane filters.  Buffer can be purchased from Hardy 

Diagnostics (Cat D699 (99mL) or Cat U193 (500mL)). (See buffer preparation (Appendix M)) 

 

http://oh.water.usgs.gov/micro2/qa_qc/Appendix%20F%20-%20mTEC.pdf
http://oh.water.usgs.gov/micro2/qa_qc/Appendix%20F%20-%20mTEC.pdf
http://oh.water.usgs.gov/micro2/qa_qc/Appendix%20M%20-%20Buffer.pdf
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Welcome! 

You are not 

logged in. 

Search : 

 

All w ords

Go!
 

Advanced Search  

Login : 

Username: 

 

Password: 

Login
 

New User? 

Register! 

Questions? 

800-334-7725 

(US) 

518-462-4281  

Printer Friendly 

Version  

 

All Categories >> Microbiology Media >> Dehydrated Media  

Pall Gelman Microbiological Media 

Wide variety of sterile ampule media for common microbiological analyses in clear 

glass or plastic ampules. Premeasured for maximum efficiency and convenience. 2mL 

ampules are a practical time-saving aid for culturing microorganisms on membrane 

filters. Ready to use; no dilutions necessary. 

For water analyses, use MF-Endo Broth or M-FC Broth. Total coliform colonies grown 

using MF-Endo Broth are deep reddish-purple with a metallic green sheen; fecal 

coliforms grown using M-FC Broth are royal blue. For beverage quality control 

applications, use M-TGE Broth for total bacteria, or M-Green YM Broth for yeasts and 

molds. Meet Membrane Filter (MF) Technique Standard Methods requirements with 

2mL ampules (requirements referenced in Standard Methods for the Examination of 

Water and Wastewater, 1992 APHA, AWWA, WEF, 20th Edition). 
 

 

2mL wide-mouth glass ampules 

Cat.No. Name Use PK 

629-68100 M-FC Broth Fecal coliforms $36.49 - PK of 20 

629-68101 M-FC Broth w/ Rosolic Acid Fecal coliforms $36.49 - PK of 20 

629-68102 MF-Endo Broth Total coliforms $36.49 - PK of 20 

2mL plastic ampules 

http://www.krackeler.com/search.php
https://www.krackeler.com/register.php?PHPSESSID=08b9d7308ab593b1d65ba70a5e12b18d
http://www.krackeler.com/products/1444-Dehydrated-Media/23103-Pall-Gelman-Microbiological-Media.htm?print=1
http://www.krackeler.com/products/1444-Dehydrated-Media/23103-Pall-Gelman-Microbiological-Media.htm?print=1
http://www.krackeler.com/products/1000-All+Categories.htm
http://www.krackeler.com/products/1442-Microbiology+Media.htm
http://www.krackeler.com/products/1444-Dehydrated+Media.htm
http://www.krackeler.com/basket.php?do=Add&iid=97209
http://www.krackeler.com/basket.php?do=Add&iid=97210
http://www.krackeler.com/basket.php?do=Add&iid=97211
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Cat.No. Name Use PK 

629-4302 M-FC Broth w/ Rosolic Acid Fecal coliforms $64.09 - PK of 50 

629-68105 MF-Endo Broth Total coliforms $64.08 - PK of 50 

629-68106 M-TGE Broth Total bacteria $64.09 - PK of 50 

629-68107 M-Green YM Broth Yeast and mold $64.09 - PK of 50 

 

 

 

 

Total Display Time: 2.39 sec. 
 

 

 

 

Home | Products | Ecological systems design | Water central | 

Grey water central | Shopping cart  

Water central |Water Storage (book)| Water quality testing (download) 

| Fecal coliform measurements | Wild Water Wisdom (article) | 

Rainwater harvesting | Slow sand filters 

You are here: Home > Water central > Quality > Water Quality Testing 

Packet 

Water Quality Testing  

How to Do It Simply, Inexpensively and Accurately 

BETA VERSION 

  

Summary: A set of downloadable files 

which will help you learn how to do 

water testing as simply and inexpensively 

as possible.  

On this page:  

 Who needs this information?  

 What the packet covers  

 System requirements  

 Excerpts  

http://www.krackeler.com/basket.php?do=Add&iid=96750
http://www.krackeler.com/basket.php?do=Add&iid=97212
http://www.krackeler.com/basket.php?do=Add&iid=97213
http://www.krackeler.com/basket.php?do=Add&iid=97214
http://www.oasisdesign.net/index.htm
http://www.oasisdesign.net/catalog/index.htm
http://www.oasisdesign.net/design/index.htm
http://www.oasisdesign.net/water/index.htm
http://www.oasisdesign.net/greywater/index.htm
http://secure.ultracart.com/cgi-bin/UCEditor?MERCHANTID=OASIS
http://www.oasisdesign.net/water/index.htm
http://www.oasisdesign.net/water/storage/index.htm
http://www.oasisdesign.net/water/quality/testing.htm
http://www.oasisdesign.net/water/quality/coliform.htm
http://www.oasisdesign.net/water/wild.htm
http://www.oasisdesign.net/water/rainharvesting/index.htm
http://www.oasisdesign.net/water/treatment/slowsandfilter.htm
http://www.oasisdesign.net/index.htm
http://www.oasisdesign.net/water/index.htm
http://www.oasisdesign.net/water/quality/testing.htm#whoneedsit
http://www.oasisdesign.net/water/quality/testing.htm#whatitcovers
http://www.oasisdesign.net/water/quality/testing.htm#sysreqs
http://www.oasisdesign.net/water/quality/testing.htm#excerpts
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Village women in Mexico monitoring wells for nitrate contamination. 

 

Testing village drinking water with Coliscan Membrane Filtration and Hach presence/ absence tests. 

The coliform levels from the drinking water well were consistently lower than the purchased bottled 

water, and frequently zero coloforms per 100 ml, which is a lower level than that frequently found in 

bottled drinking water in the US. 
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Testing a spring for electrical conductivity/ Total dissolved solids. 

 

 

Tap water on right has no general coliforms. Same water after passing through a reverse/ osmosis 

drinking water filter (left) is positive for general coliforms. It's about to be tested with a UV light to 

see if it also has fecal colforms (it didn't). 
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River water in background has 20,000 coliforms per 100 ml, 500 times more than is typically 

considered safe for swimming. Amazingly, the water from the hand dug shallow well in the 

foreground had zero. 

 

Photograph of a plate from a local swimming hole showing general and fecal coliform bacteria 

concentrations (sample size is 5 ml). 
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Who needs this information? 

This information should be especially useful for lay people who have taken an interest in the 

quality of natural waters or a water system, including water quality activists, surfers, managers of 

small water systems (particularly those attempting to meet the onerous new clean water act 

requirements for surface water supplies), rural homeowners, development workers, aid workers 

and other water guardians who want to learn to test water or improve their existing testing 

program.  

The suppliers of water quality testing supplies seem to assume that users are well-versed in all 

applicable lab techniques. They also seem to assume that users don't care how much the tests cost, 

or how much trash is generated.  

This packet is designed to give your water quality testing effort a boost by sharing what we've 

learned about doing cheap, materials-efficient tests that help give an accurate picture of what is 

going on.  

These tests are somewhat, but not too technically involved. If you think you could do high school 

chemistry lab experiments well if you did them over and over, you'll be fine. Detail orientation 

and persistence are the keys.  

What the packet covers 

 How to estimate water flow  

 How to test for electrical conductivity (total dissolved solids, or TDS)  

 How to test for turbidity (suspended solids, or SS)  

 How to test for general and fecal coliform bacteria  

 Sources for recommended equipment and materials  

 Editable field data entry forms  

 Editable computer data entry/ analysis forms  

 Examples of hundreds of water samples, showing how they were coded, described, plated, 

and counted  
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The examples include samples showing the quality of natural waters, including:  

 Oceans, beaches, lagoons, estuaries, surf breaks, and swimming holes  

 Beaches  

 Rain, tree canopy drip, natural surface runoff  

 Groundwater  

 Springs, seeps, creeks and rivers  

 Natural pools and swimming holes  

 Floodwaters  

They also include samples from water and wastewater systems, including:  

 Spring boxes, raw water pipes, treated water pipes  

 Tank inlets, outlets  

 The effect of ozone treatment  

 Wells  

 Ornamental fountains and pools  

 Chlorinated water  

 Roof runoff  

 Harvested rainwater  

 Road runoff  

 Reverse osmosis tap water  

 Raw sewage  

 Clarified septic tank effluent  

 Constructed wetland effluent  

 Greywater  

Author: Art Ludwig. Oasis Design, June 2004. 8.5x11, 34 pages, 7 tables. $14.95 for three file set 

(3.21 mb).  

You can download files (or have them e mailed to you) immediately after processing 

your order.  
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All files have a 30 day unconditional money back guarantee. If you are not satisfied 

with the file for any reason, just let us know and your credit charge will be refunded in 

full (there is no shipping/handling on files). 

System and software requirements 

All the information is in PDF format and can be viewed/printed with Adobe Acrobat' free reader 

(download). 

Microsoft Word is required to use the editable version of the instructions. Microsoft excel and 

some idea of how to use it are required to use the editable version of the data entry spreadsheets.  

At present there isn't any interpretation of the examples.  

This item is new and still somewhat ragged around the edges. We're considering it a "public beta," 

until we hear back that it is working well for people.  

If we'd found it at the start of our water testing program, it would have saved us thousands of 

dollars of time. Please let us know if you've found it highly useful, incomprehensible, or 

whatever, using our Feedback page.  

Excerpts 

Equipment and materials 

General and fecal coliform testing materials 

Do you need an incubator?  

In order to get:  

 any results in cold conditions  

 best results in hot conditions  

http://www.adobe.com/products/acrobat/readermain.html
http://www.oasisdesign.net/about/contact/feedback.htm
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 reliable results from the PA tests  

you need an incubator. A lab incubator costs several hundred dollars. However, an inexpensive 

incubator for baby chickens works, if you've got the patience to set the temperature carefully and 

you keep it away from temperature swings and extremes.  

hovabator 1602n incubator weight 4lbs 7.5 x18 x18 $33.95 912 236-0651 fax 234-9978. 

A lightweight styrofoam incubator. It has it's own adjustable thermostat and provision for 

humidifying the interior, which can help keep petri dishes from drying out in arid conditions. 

General and fecal coliform levels from 20 to 20,000 per 100 ml¼A cheap and easy 

test 

Use Coliscan® Easygel®. 

Coliform Easygel (28001) - Coliform growth medium- 10 tests/set $13.50 

Coliscan media have a refrigerated shelf life of 6 months. Frozen, they last a year or more. At 

room temperature, a couple weeks. 

You also need: 

1 mL Dropper - # DRP01 Dropper, sterile/individually wrapped -Price: $0.12 ea 

or 

3 mL Dropper - # DRP03 Dropper, sterile/individually wrapped - Price: $0.14 ea 

See Micrology Labs contact info at bottom of next listing. 

General and fecal coliform levels from 1 to 100 per 100ml-A somewhat more 

difficult and time consuming test 

Use Coliscan® Membrane filtration kit. 

The apparatus is more involved, the materials are still cheap. 



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 145 - 

Coliscan MF Water Monitoring Kit - # CMFK2: 

The kit comes complete. Kit includes: 1 Filtering apparatus, 1 Syringe with hose (vacuum 

device), 2 Coliscan MF bottles, 20 membrane filters, 20 dishes w/ absorbent pad, 20 3 mL 

Dropper, 5 filter support pads, Instruction and interpretation guide. $39.50 

Coliscan media have a refrigerated shelf life of 6 months. Frozen, they last a year or more. At 

room temperature, a couple weeks. 

1 888 easygel 327-9435 http://www.micrologylabs.com/ 

Micrology labs is a small operation; you can get people who really know what they are talking 

about on the phone. 

General and fecal coliform levels, presence/ absence in up to 100ml 

Presence/Absence Test, with MUG, disposable, twelve pack 

Product #: 2401612, $ 40.30 

In order to check for fecal coliforms, you also need a UV lamp: Hand-held, battery-operated, 

long-wave UV lamp. Uses four AA batteries not included. 

Product #: 2584600, $ 18.85 

800 227-4224 http://www.hach.com/ 

Electrical conductivity, TDS and Temperature 

I like the DiST®5 handheld EC/TDS/Temp meter. It has these featues:  

 Adjustable TDS ratio  

 Temperature in °C and °F  

 Completely waterproof, can be fully immersed in water  

http://www.micrologylabs.com/
http://www.hach.com/
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 Easy-to-read Custom Dual-level LCD  

 Temperature Compensation (BETA B adjustable from 0.0 to 2.4)  

 Replaceable Electrode  

 Stability Indicator  

 Battery Level Indicator  

 Automatic calibration  

 Auto shut-off  

HI98311: DiST® supplied complete with protective cap, 4 x 1.5V batteries and instructions.... 

$78.00 

http://www.automatedaquariums.com/h_98311.htm 

Automated Aquarium Systems,TM Inc. 

545 South Pacific Street 

Tustin, CA 92780 USA 

email: sales@automatedaquariums.com 

phone/fax: (714) 669-1196  

Turbidity 

If you have to have EPA reportability, this is the cheapest solution I know of: 

2100P Portable Turbidimeter 

Features 

 Lab Quality Results in a Portable Unit  

 Range: 0 to 1000 NTU  

 Selectable signal averaging mode compensates for fluctuations in readings caused by 

movement of large particles in the light path  

 Pre-programmed calibration procedure, with microprocessor-controlled adjustment of 

calibration curve. No potentiometers to adjust  

 Electronic zeroing: compensates for electronic and optical offsets. No manual adjustments 

are required  

http://www.automatedaquariums.com/h_98311.htm
mailto:sales@automatedaquariums.com
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 Direct digital readout in NTU  

 Meets or exceeds USEPA method 180.1 criteria  

 Comes with six sample cells, 4 sealed vials of StablCal Primary Standards (<0.1, 20, 100, 

and 800 NTU), Secondary Gelex Standards, silicone oil and oiling cloth  

 Two-year warranty  

Product #: 4650000 $ 837.00 

800 227-4224 http://www.hach.com/  

Air travel with water quality testing materials 

Important note:If you're travelling by air with your water test equipment, be sure to take MSDS 

sheets and a convincing story about how you are a water guardian, not a bioterrorist.  

MSDS's are readily obtainable from the manufacturers. 

See also: 

Fecal coliform measurements 

Water test results- Maruata 

Slow sand filters 

Sewers & water quality 

Eco village house 

Maruata at the Crossroads (book) 

Wild Water Wisdom (article) 

Understanding water class 

Water central 

Customer Satisfaction Survey 

http://www.hach.com/
http://www.oasisdesign.net/water/quality/coliform.htm
http://www.oasisdesign.net/water/quality/village.htm
http://www.oasisdesign.net/water/treatment/slowsandfilter.htm
http://www.oasisdesign.net/wastewater/sewer/beach.htm
http://www.oasisdesign.net/design/examples/huehue.htm
http://www.oasisdesign.net/design/examples/maruata/book.htm
http://www.oasisdesign.net/water/wild.htm
http://www.oasisdesign.net/water/understanding.htm
http://www.oasisdesign.net/water/index.htm
http://www.oasisdesign.net/catalog/satisfaction.htm
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WATER ANALYSIS  

 

Water supplies have to be constantly monitored for a variety of materials----bacteria, nitrates, 

pesticides, metals, etc. In this lab, you will analyze water for bacteria, and, in particular, an 

indicator group of bacteria called the coliforms.  Although you will be looking at the total counts 

of aerobic bacteria in the water sample that YOU BRING TO LAB, the coliform bacteria are the 

critical test organisms which are found in improperly treated water or water that has fecal 

contamination.  They have been used as such for most of the 20th century and still today.  

Coliforms are bacteria that are naturally occurring in animals and in the environment: they are 

indicators of other potentially harmful microorganisms in drinking water.  They are all gram 

negative bacteria that ferment lactose, and are non-sporeforming.  FECAL coliforms, 

exemplified by E. coli,  indicate water contaminated with animal or human waste, i.e. feces.  

Microbes in the fecal-contaminated water may cause food-borne illness that has short-term 

symptoms—nausea, diarrhea, vomiting—or if severe enough may cause death.  This is a real 

problem in the immunocompromised, immunodepressed, and babies and children.  

 

METHODS OF EVALUATING FOR BACTERIA 

Membrane filter technique:  Filtering 100 ml of water through a millipore filter with holes 

smaller than the bacteria causes the bacteria to be trapped on top of the filter.  The filter pad is 

then placed on special coliform media which allows a colfirm count to be done.  

Most probable number:  The water sample is diluted and inoculated into a variety of specialized 

media tubes.  The MPN is determined with the help of a standard chart, based on the number of 

tests that have turned positive.  

The results are given as number of coliforms per 100 ml of water.   If coliforms are present, the 

lab will generally recommend that a second sample be analyzed. If the number of coliforms was 

over 30, a second sample is essentially useless.  

http://www.rlc.dcccd.edu/mathsci/reynolds/micro/lab_manual/glossary.html
http://www.rlc.dcccd.edu/mathsci/reynolds/micro/lab_manual/glossary.html
http://www.rlc.dcccd.edu/mathsci/reynolds/micro/lab_manual/glossary.html
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Possible results:  

One or more coliform bacteria/100 ml = "does not meet the bacteriological standard purity"  

specific counts  

too numerous to count (TNTC)  

confluent growth 

This lab incorporates a newer method of performing counts on bacteria, called Petrifilms from 3M 

corporation. There is more information—-interpretation and photos—-on these materials at the 

3M website.  Since the aerobic counts include all coliforms, the water sample will be diluted out.  

When the water sample is added to the dehydrated med, the water-soluble gel will rehydrate, 

forming a thin media plate of sorts. 

 

 

OBJECTIVES:  

Identify coliform bacteria using 3M Petrifilms.  

Differentiate between coliforms and fecal coliforms.  

Analyze water samples for bacterial counts.  

MATERIALS NEEDED: per table  

water sample  

1 coliform/E. coli count petrifilm  

http://solutions.3m.com/wps/portal/!ut/p/kcxml/04_Sj9SPykssy0xPLMnMz0vM0Q9KzYsPDdaP0I8yizeINwx11C_IcFQEADe4xUM!
http://solutions.3m.com/wps/portal/!ut/p/kcxml/04_Sj9SPykssy0xPLMnMz0vM0Q9KzYsPDdaP0I8yizeINwx11C_IcFQEADe4xUM!
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2 aerobic count petrifilms  

1 ml pipettes  

scissors  

2-99 ml phosphate dilution containers  

humidified container to incubate petrifilm plates  

THE PROCEDURE:  

1.  Bring water sample to class, preferably a rather dirty sample—not tap water.  

2.  Prepare a dilution of the water sample by taking a 1ml aliquot and placing it into a 99ml 

phosphate buffer solution. This is the 1/100 dilution.  

3.  Using a fresh pipette, prepare a 1/10,000 dilution by taking a 1ml aliquot and placing it into 

another 99ml phosphate buffer solution.  

4.  Be sure the containers are shaken well.  

5.  Place the Petrifilm flat on the table. Lift top film.  

6.  THE AEROBIC COUNT PLATE:  

Place 1 ml of each dilution in the center of 2 petrifilm plates (already labeled with 1/100 and 

1/10,000).  

7.  THE COLIFORM COUNT PLATE  

Place 1 ml of the original water sample in the center of the petrifilm plate.  

8.  Release the top film and allow it to drop.  

9.  Using the small plastic spreader, ridge side DOWN, place it over the inoculum.  Gently apply 

pressure on spreader to distribute the sample over the circular area. Do not rotate or twist the 

spreader.  

10.  Remove the spreader and wait at least 1 minute for the gel to form.  

11.  Incubate the plates with clear film side up in a humidifed container (1 for the entire class).  

You may stack the petrifilms.  

12.  Incubate the petrifilms at 30 degrees C for 48 hours.  

INTERPRETATION:  

1.  Count the colonies on a Quebec colony counter or other magnified light source (with clear 

films down).  

2.  Refer to the INTERPRETATION GUIDE in print form or at the 3M website given above.  
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3.  After counting the clear film covers can be lifted, and the colonies can be used for testing or 

staining.  

AEROBIC COUNT PLATE:  

There is a red indicator dye in the media gel that colors the colonies.  

Count all red colonies of any size or intensity of red.  

   

   

   

   

COLIFORM COUNT PLATE:  

The pH indicator violet red is incorporated into the gel, along with bile 

which inhibits gram positive bacteria. In addition, there is an indicator 

of the enzyme glucuronidase which will turn blue if the bacterium 

makes the enzyme.  You may also see carbon dioxide gas bubbles 

between the film and the bottom of the petrifilm.  Most E. coli make 

both the glucuronidase and CO2, and those colonies will be blue or 

blue-red.  Non-fecal coliforms will be red colonies.  

   

 

 

QUESTIONS:  

1.  What criteria are used to define the coliform group?  

2.  Why is there a dye added to the coliform petrifilms?  

3.  Why are coliforms used as indicator organisms for water impurity? 
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City of Boulder/USGS Water Quality Monitoring  

General Information on Fecal Coliform  

by Sheila Murphy  

TOTAL AND FECAL COLIFORM BACTERIA 

The coliform bacteria group consists of several genera of bacteria 

belonging to the family enterobacteriaceae. These mostly harmless 

bacteria live in soil, water, and the digestive system of animals. 

Fecal coliform bacteria, which belong to this group, are present in 

large numbers in the feces and intestinal tracts of humans and 

other warm-blooded animals, and can enter water bodies from 

human and animal waste. If a large number of fecal coliform 

bacteria (over 200 colonies/100 milliliters (ml) of water sample) 

are found in water, it is possible that pathogenic (disease- or 

illness-causing) organisms are also present in the water. Fecal coliform by themselves are 

usually* not pathogenic; they are indicator organisms, which means they may indicate the 

presence of other pathogenic bacteria. Pathogens are typically present in such small amounts it is 

impractical monitor them directly. 

Swimming in waters with high levels of fecal coliform bacteria increases the 

chance of developing illness (fever, nausea or stomach cramps) from pathogens 

entering the body through the mouth, nose, ears, or cuts in the skin. Diseases and 

illnesses that can be contracted in water with high fecal coliform counts include 

typhoid fever, hepatitis, gastroenteritis, dysentery and ear infections. Fecal 

coliform, like other bacteria, can usually be killed by boiling water or by treating it with chlorine. 

Washing thoroughly with soap after contact with contaminated water can also help prevent 

infections. 

http://bcn.boulder.co.us/basin/main/SFM.html
http://bcn.boulder.co.us/basin/data/BACT/info/FColi.html#ecoli
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Fecal coliform, like other bacteria, can usually be killed by boiling water or by treating it with 

chlorine. Washing thoroughly with soap after contact with contaminated water can also help 

prevent infections.  

Measurement of Fecal Coliform 

Bacteria are single-celled organisms that can only be seen with the aid of a very 

powerful microscope. However, coliform bacteria form colonies as they multiply, 

which may grow large enough to be seen. By growing and counting colonies of 

coliform bacteria from a sample of water, it is possible to determine 

approximately how many bacteria were originally present.  

There are several ways coliform bacteria are grown and measured. Methods commonly used 

include the most probable number (MPN) method and the membrane filter (MF) 

method. 

In the MPN method, a "presumptive test" is performed first. A series of 

fermentation tubes that contain lauryl tryptose broth are inoculated with the water 

ntation tubes are arranged in 

3 or more rows, with 5 or 10 tubes per row, with varying dilutions of the samples 

in the tubes. The fermentation tube contains an inverted tube to trap gases that are produced by 

the coliform bacteria. After 24 hours, the fermentation tube is examined for gas production. If 

there is no gas production, the samples are incubated for another 24 hours and reexamined. If gas 

production is observed by the end of 48 hours, the presumptive test is positive; coliform bacteria 

are present in the sample. A "confirmed test" is then performed to determine if fecal coliform 

bacteria are present. For the confirmed test, some of the content of the fermentation tube is 

transferred with a sterile loop to a fermentation tube containing another broth. The sample is 

24 hours is considered a positive reaction, indicating fecal coliform. Based on which dilutions 

showed positive for coliform and/or fecal coliform, a table of most probable numbers is used to 

estimate the coliform content of the sample. The results are reported as most probable number 

(MPN) of coliform per 100 ml (American Public Health Association, 1998).  
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The MF method is more rapid than the MPN method, but the results are not as reliable for 

samples that contain many non-coliform bacteria, high turbidity, and/or toxic substances such as 

metals or phenols. The water sample is filtered through a sterile membrane filter. The filter is 

transferred to a sterile petri dish and placed on a nutrient pad saturated with broth. The plates are 

inverted, placed in watertight plastic bags, and incubated in a water bath at 44.5 degrees C for 24 

hours. Colonies produced by fecal coliform bacteria are blue, and are counted using a microscope 

or magnifying lens. The fecal coliform density is recorded as the number of organisms per 100 

ml.  

Sometimes the unit of colony producing units per 100 milliliters of water (CPU/100 ml) is used; 

this is equal to the number of organisms per 100 ml.  

Factors Affecting Fecal Coliform 

Wastewater and Septic System Effluent  

Fecal coliform is present in human waste, so the bacteria goes down the drains in 

our houses and businesses, and can enter streams from illegal or leaky sanitary 

sewer connections, poorly functioning septic systems, and poorly functioning 

wastewater treatment plant (WWTPs) effluent.  

Animal Waste  

A significant amount of fecal coliform is released in the wastes 

produced by animals. This can be a serious problem in waters 

near cattle feedlots, hog farms, dairies, and barnyards that have 

poor animal keeping practices and waste is not properly contained. In urban 

areas, fecal coliform can be contributed to surface water by dog, cat, raccoon, 

and human waste when it is carried into storm drains, creeks, and lakes during storms.  

 

Sediment Load  
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High amounts of sediment are often related to high concentrations of pathogenic bacteria. The 

bacteria can attach to sediment particles, escaping invertebrate predators (Murdoch and Cheo, 

1996). Fast-running water can carry more sediment, so higher levels of bacteria can occur during 

high runoff events. Bacteria are much more abundant on soils than in water.  

Temperature  

Bacteria grow faster at higher temperatures. The growth rate slows drastically at very low 

temperatures.  

Nutrients  

High levels of nutrients can increase the growth rate of bacteria.  

Water Quality Standards Regarding Fecal Coliform  

The U.S. Environmental Protection Agency (EPA) requires all drinking water systems to 

monitor for total coliforms in distribution systems. The EPA states that no more than 

5.0% of samples can test positive for total coliform in a month. (For water systems that 

collect fewer than 40 routine samples per month, no more than one sample can be total coliform-

positive). Every sample that has total coliforms must be analyzed for fecal coliforms. There 

cannot be any fecal coliforms in drinking water ( U.S. EPA Office of Water current drinking 

water standards ).  

For treated drinking water, Colorado Department of Public Health and Environment Water 

Quality Control Division (CDPHE-WQCD) regulations are similar to those of U.S. EPA; there 

cannot be any fecal coliform in treated drinking water (see CDPHE-WQCD Primary Drinking 

Water Regulations for more information).  

For domestic water supply, CDPHE-WQCD regulations state that fecal coliform count shall not 

exceed 2000 fecal coliforms per 100 ml (based on geometric mean of representative samples) (see 

Reg. 31, Basic Standards and Methodologies for Surface Water ).  

http://www.epa.gov/safewater/mcl.html
http://www.epa.gov/safewater/mcl.html
http://www.cdphe.state.co.us/cdphereg.asp#wqreg
http://www.cdphe.state.co.us/cdphereg.asp#wqreg
http://www.cdphe.state.co.us/op/regs/waterqualityregs.asp
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CDPHE-WQCD regulations state that waters used for Class 1 primary contact (including 

such activities as swimming, rafting, and kayaking) should not have fecal coliform counts 

above 200 fecal coliforms per 100 ml. Waters used for Class 2 secondary contact (non-

primary contact waters, including, but not limited to, fishing and other streamside or lakeside 

recreation) should not have fecal coliform counts above 2000 fecal coliforms per 100 ml.  

Other Information About Fecal Coliform  

The fecal coliform group includes all of the rod-shaped bacteria that are non-sporeforming, Gram-

Negative , lactose-

oxygen.  

Fecal coliform is a type of fecal bacteria. Another type of fecal bacteria is Fecal Streptococcus . 

Fecal Streptococcus is a group of bacteria normally present in large numbers in the intestinal 

tracts of warm-blooded animals other than humans.  

For information on how drinking water is treated to remove bacteria, see The City of Boulder's 

water quality fact sheet .  

*Some strains of Escherichia coli , which are a type of fecal coliform, can cause intestinal illness. 

One such strain is E. coli O157:H7, which is found in the digestive tract of cattle. For more 

information on E.coli O157:H7 and other pathogenic bacteria, see the U.S. FDA Center for Food 

Safety & Applied Nutrition's "Bad Bug Book" .  

Select here for a list references used in the preparation of this information 

Select here for general information about other water quality parameters. 

Select here for interpretation of Temperature data in the Boulder Creek Watershed 

http://www.cdphe.state.co.us/cdphereg.asp#wqreg
http://www.ci.boulder.co.us/publicworks/depts/utilities/water_quality/dinking/fact_sheets/2.htm
http://www.ci.boulder.co.us/publicworks/depts/utilities/water_quality/dinking/fact_sheets/2.htm
http://vm.cfsan.fda.gov/~mow/intro.html
http://vm.cfsan.fda.gov/~mow/intro.html
http://bcn.boulder.co.us/basin/data/info/references.html
http://bcn.boulder.co.us/basin/data/BACT/info/index.html
http://bcn.boulder.co.us/basin/data/BACT/bc/FColi.html
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Jump to main content. 

 

Pathogen Equivalency Committee (PEC) 

Contact Us Search: All EPA This Area 
Go

 

 You are here: EPA Home  

 Research & Development  

 Risk Management Research  

 Land  

 PEC  

 QAPP  

 

http://www.epa.gov/nrmrl/pec/qapp.html#content
http://www.epa.gov/nrmrl/pec/contacts.html
http://www.epa.gov/
http://www.epa.gov/ord/
http://www.epa.gov/nrmrl/
http://www.epa.gov/nrmrl/lrpcd/index.html
http://www.epa.gov/nrmrl/pec/index.html


 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 160 - 

Quality Assurance Project Plan (QAPP) 

 

Maintaining a respirometer that measures a sample's oxygen usage. 

Table of Contents 

 Introduction  

 Elements: Analytical Methods Common to Most QAPPs Prepared for Equivalency 

Recommendations  

 Design - Goals and Objectives, Scale, and Scope  

 Elements: Quality Assurance & Quality Control Measures  

 Design - Pointers on Select Details  

 Resources  

http://www.epa.gov/nrmrl/pec/qapp.html#intro
http://www.epa.gov/nrmrl/pec/qapp.html#element1
http://www.epa.gov/nrmrl/pec/qapp.html#element1
http://www.epa.gov/nrmrl/pec/qapp.html#goals
http://www.epa.gov/nrmrl/pec/qapp.html#element2
http://www.epa.gov/nrmrl/pec/qapp.html#element3
http://www.epa.gov/nrmrl/pec/qapp.html#links
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Introduction 

In reviewing Process to Further Reduce Pathogens and Process to Significantly Reduce Pathogens 

equivalency applications, the Pathogen Equivalency Committee (PEC) will verify that the results 

submitted in support of a process are statistically significant and were acquired taking into 

account appropriate quality assurance and quality control measures. (See Tip box below.) In some 

cases, the PEC may conduct on-site reviews.  

A quality assurance project plan (QAPP) should be developed before beginning testing so that the 

desired quality in sample collection, laboratory analysis, data validation and reporting, and 

documentation and record keeping is achieved and maintained. A QAPP is a written document 

that provides a blueprint for the entire project and each specific task to ensure that the project 

produces reliable data that can be used to meet the project's overall objectives and goals.  

TIP 

Applicants are now required to prepare and submit a quality assurance project plan for the PEC 

to review prior to conducting any research in support of their application for equivalency. Very 

few exceptions to this requirement will be granted. PEC review and approval of an applicant’s 

project plan prior to data collection will save time and money in the long run by ensuring that the 

proper data is collected in an appropriate manner and unnecessary data collection is eliminated. 

The information required in the application for equivalency recommendation is largely drawn 

from the QAPP requirements. The extensive overlap between the QAPP and the application is 

evident in the combined Completeness Checklist below that the PEC uses to evaluate both 

documents. For this reason, careful preparation of a QAPP will serve as a good head start on the 

application itself. To assist the applicant in developing such a plan, QAPP Guidelines for Applied 

Research Projects are provided below. This guidance document contains information on 

requirements for the project description and objectives, project organization, experimental 

approach, sampling procedures, testing and measurement protocols, Quality Assurance/Quality 

Control checks, data reporting, data reduction, data validation, assessments, and references.  

http://www.epa.gov/nrmrl/pec/basic.html#whatare
http://www.epa.gov/nrmrl/pec/basic.html#whatare
http://www.epa.gov/nrmrl/pec/qapp.html#tip1
http://www.epa.gov/nrmrl/pec/qapp.html#compcheck
http://www.epa.gov/nrmrl/pec/qapp.html#qappguide
http://www.epa.gov/nrmrl/pec/qapp.html#qappguide
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An anaerobic digester. 

Some basic information on sampling procedures and analytical methods which may be useful in 

the development of a QAPP are summarized on this page and discussed in greater detail in 

Chapter 9 (PDF) (11 pp, 601 KB) of EPA/625/R-92/013. A list of quality management tools, 

including references and training to assist with the development of a QAPP can be found on the 

EPA's Quality System Web site. The Uniform Federal Policy for Quality Assurance Project Plans 

(EPA/505/B-04/900A) is another document you may wish to reference. This very thorough 

document is the result of collaboration between EPA, DoD, and DOE to standardize QAPP 

requirements and definitions. In addition to consulting these publications, applicants are 

encouraged to contact a Quality Assurance/Quality Control expert, statistician, or the PEC as they 

develop their testing plan, to discuss the quality assurance project plan and proposed sampling 

techniques.  

Top of page 

http://www.epa.gov/nrmrl/pubs/625r92013/625R92013chap9.pdf
http://www.epa.gov/quality/qa_docs.html
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/nrmrl/pec/qapp.html
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Elements: Analytical Methods Common to Most QAPPs Prepared for 

Equivalency Recommendations 

Fecal Coliform (either EPA method is preferred) 

 EPA Method 1680 (PDF) (51 pp, 1.11 MB): Fecal Coliforms in Sewage Sludge 

(Biosolids) by Multiple-Tube Fermentation using Laurel-Tryptose Broth (LTB) and EC 

Medium  

 EPA Method 1681 (PDF) (50 pp, 889 KB): Fecal Coliforms in Sewage Sludge (Biosolids) 

by Multiple-Tube Fermentation using A-1 Medium  

 Standard Methods for the Examination of Water and Wastewater Methods (18
th

 ed.) 9221 

E: Multiple-Tube Fermentation Technique Fecal Coliform Procedure, used in conjunction 

with Control of Pathogens and Vector Attraction in Sewage Sludge, Appendix F: Sample 

Preparation Fecal Coliforms in Sewage Sludge (Biosolids) by Multiple-Tube Fermentation 

using A-1 Medium (PDF) (4 pp, 366 KB) (EPA/625/R-92/013) Revised July 2003  

 Standard Methods for the Examination of Water and Wastewater Methods (18
th

 ed.) 9222 

D: Membrane Filter Technique Fecal Coliform Procedure, used in conjunction with 

Control of Pathogens and Vector Attraction in Sewage Sludge, Appendix F: Sample 

Preparation Fecal Coliforms in Sewage Sludge (Biosolids) by Multiple-Tube Fermentation 

using A-1 Medium (PDF) (4 pp, 366 KB) (EPA/625/R-92/013) Revised July 2003 

(acceptable for PSRP equivalencies only)  

Salmonella spp. 

 EPA Method 1682 (PDF) (48 pp, 1 MB): Salmonella in Sewage Sludge (Biosolids) by 

Modified Semisolid Rappaport-Vassiliadis (MSRV) Medium  

 EPA/625/R-92/013, Appendix G (PDF) (9 pp, 425 KB): Kenner and Clark (1974) 

Analytical Method for Salmonella sp. Bacteria, used in conjunction with Control of 

Pathogens and Vector Attraction in Sewage Sludge, Appendix F: Sample Preparation for 

Fecal Coliform Tests and Salmonella sp. Analysis (PDF) (4 pp, 366 KB) (EPA/625/R-

92/013) Revised July 2003  

http://www.epa.gov/waterscience/methods/method/biological/1680_1.pdf
http://www.epa.gov/waterscience/methods/method/biological/1681_1.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pec/basic.html#whatare
http://www.epa.gov/waterscience/methods/method/biological/1682.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appG.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appF.pdf
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Enteric Viruses 

 Control of Pathogens and Vector Attraction in Sewage Sludge, Appendix H: Method for 

the Recovery and Assay of Total Culturable Viruses from Sludge (PDF) (16 pp, 355 KB) 

(EPA/625/R-92/013) Revised July 2003  

 Viable Helminth Ova 

 Control of Pathogens and Vector Attraction in Sewage Sludge, Appendix I: Test Method 

for Detecting, Enumerating, and Determining the Viability of Ascaris Ova in Sludge 

(PDF) (7 pp, 510 KB) (EPA/625/R-92/013) Revised July 2003  

Percent Total and Volatile Solids (either method is acceptable) 

 EPA Method 1684: Total, Fixed, and Volatile Solids in Water, Solids, and Biosolids  

 Standard Methods for the Examination of Water and Wastewater Methods 2540 B & E: 

Total Solids Dried at 103 - 105°C and Fixed and Volatile Solids Ignited at 500°C or 

Method 2540 G: Total, Fixed, and Volatile Solids in Solid and Semisolid Samples  

Optional and Surrogate Indicator Organisms 

Specific methods for the analysis of optional and surrogate indicator organisms are not mandatory 

unlike the organisms used for microbial compliance monitoring of biosolids whose methods (as 

listed above) are specified by 40 CFR 503.8. However, acceptable protocols for analysis of 

microbial indicator organisms and specific pathogenic microorganisms have been developed for 

water, wastewater, soils, foods and other matrixes which have been incorporated into 

compendiums of industry standard assays or defined as Agency approved methods. Specifically, 

the references listed below identify methods which may be useful for analysis of biosolids. 

Caution should be used when selecting and using methods for alternate or surrogate indicator 

organisms since none of these methods have been subject to multi-laboratory validation studies 

for sewage sludge or biosolids. 

 American Public Health Association, Standard Methods for the Examination of Water and 

Wastewater 21
st
 Edition. 2005. Washington D.C.  

http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appH.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appH.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appI.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appI.pdf
http://www.epa.gov/nrmrl/pubs/625r92013/625R92013appI.pdf
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 American Public Health Association, Compendium of Methods for the Microbiological 

Examination of Foods 4
th

 Edition. 2001. Washington D.C.  

 U.S. Food and Drug Administration, Bacteriological Analytical Manual 8
th

 Edition. 1998. 

Washington D.C.  

 U.S. Environmental Protection Agency, EPA Microbiology Home Page. 2007.  

Top of page 

Design - Goals and Objectives, Scale, and Scope 

Goals and Objectives 

 

Performing membrane filtration for microbial enumeration. 

The goals and objectives of a QAPP prepared for the purposes of supporting an equivalency 

application will have the same standard components. The goal of such a QAPP will be to support 

http://www.epa.gov/nerlcwww/
http://www.epa.gov/nrmrl/pec/qapp.html
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the equivalency of the process in question to a process to further (or significantly) reduce 

pathogens on a site-specific or national basis.  

The objectives will vary depending on the type of equivalency because the criteria for verifying 

efficiency differ between a process to significantly reduce pathogens and a process to further 

reduce pathogens. (See the Equivalency Criteria page.) However, regardless of the equivalency 

type, the data should be defensible in demonstrating that the process is consistently capable of 

pathogen reduction on par with accepted processes.  

 

Using a pipette to make accurate volumetric measurements. 

http://www.epa.gov/nrmrl/pec/criteria.html
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Scale 

Typically, to receive an equivalency recommendation, laboratory work is performed to establish 

the boundary conditions of all key process variables, and then pilot or full-scale testing is 

performed to demonstrate successful scale-up. The required elements of a QAPP can be quite 

different depending on scale. If laboratory-scale testing is to be used, the applicant may find it 

easier to divide their research into two phases and carry out the work under separate QAPPs, one 

for the laboratory-scale work and one for the scale-up work.  

Planning a pilot-scale study includes some special considerations if one of its goals is to gather 

data for scaling up the process to a plant scale. The pilot unit should be truly representative of a 

full-scale operation. (See definitions of scale.) The conditions of the pilot-scale operation should 

be no more severe than those expected of the full-scale operation. These conditions will likely 

include for example, degree of mixing, nature of the flow (batch vs. flow though units and degree 

of short-circuiting in flow through units), vessel sizing, and proportions of the chemicals used. 

Any substantial departure in process parameters between the pilot-scale and the full-scale systems 

that has the potential to reduce the effectiveness of the process will invalidate any approvals given 

and will require a retest at the new condition.  

http://www.epa.gov/nrmrl/pec/basic.html#scaledifferences
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Scope 

 

A-1 broth inoculation tubes from a multiple tube fermentation analysis for fecal coliform 

density. 

As discussed in the Basic Information web page, whether the goal is a site-specific or a national 

equivalency will also play a role in the overall QAPP design. For site-specific equivalencies work 

only needs to be performed on sludge collected from one location. For a national equivalency, 

however, the work must be repeated with significantly varying sludges. This would entail a 

combination of laboratory studies on a wide variety of sludges followed by scale-up testing using 

at least one sludge/location. Or if preferred, a mobile pilot-unit could be constructed and used for 

all testing, eliminating the need for laboratory studies.  

Note that the pilot unit must be a true pilot-scale of the final full-scale system for the equivalency 

recommendation to apply to the full-scale and not just the pilot scale. (See the pilot-scale 

definition for more discussion on what is considered a true pilot-scale.)  

Top of page 

http://www.epa.gov/nrmrl/pec/basic.html
http://www.epa.gov/nrmrl/pec/basic.html#scaledifferences
http://www.epa.gov/nrmrl/pec/basic.html#scaledifferences
http://www.epa.gov/nrmrl/pec/qapp.html
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Elements: Quality Assurance & Quality Control Measures 

 Quality Assurance Measures refer to protocols or activities undertaken to assure the 

reliability of the data collected. These measures generally apply widely to the project as a 

whole. Examples of quality assurance measures include, but are not limited to the 

following:  

o Holding times for microbial samples are generally 24 hours or less. A provision for 

checking holding times and consequences of holding time exceedances should be 

included.  

o Sample representativeness with respect to sampling and handling procedures can 

be assured through the use of duplicate sampling. An acceptable range of relative 

percent difference between a sample and its duplicate (typically 20%) should be 

set. Data falling outside this range is invalid.  

o Sample representativeness with respect to sample processing and analysis can be 

assured through replicate analysis. An acceptable range of relative standard 

deviation among replicate analyzes (typically 10%) should be set. Data falling 

outside this range is invalid.  

o Calibration and maintenance procedures, schedules, and standards (if applicable) 

must be specified for all equipment used through the study. For example, 

temperatures of refrigerators and incubators used should be verified with 

independent thermometers on a regular basis. Calibration of pH probes should be 

performed using appropriate standard solution ranges, etc.  

 Quality Control Measures refer to actions included to assure that defined standards are 

met in the analysis of data. These measures are generally analyte or method specific and 

are often defined within the method procedure itself. Not all types of controls are 

necessary for every analyte. Examples of quality control measures that should be 

incorporated in a QAPP designed to support process equivalency include, but are not 

limited to the following:  

o Method blanks to ensure the workspace, handling procedures, and reagents are free 

from contamination. For example, processing a sample of reagent-grade water 

along with normal samples when measuring percent total solids. This method 

blank may not be zero, but should be insignificant compared to the actual samples 
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(e.g., % solids of the blank should be less than 10% of the lowest measured 

sample) or the entire data set will be invalid. Some method blanks may be a simple 

positive or negative. For example, incubation of one MPN tube without inoculation 

(media control) and one MPN tube after inoculation with pure dilution water when 

measuring fecal coliform.  

o Positive and negative controls establish that the method is working as designed. 

For these controls, something known to produce the appropriate effect is to be 

added. For example, inoculating MPN tubes with pure cultures of E. coli and 

Enterobacter spp. would be a positive and negative control, respectively, for fecal 

coliform measurement.  

o Matrix Spikes are necessary for methods that are known to have low or 

inconsistent percent recoveries. This includes helminth (Ascaris) ova and enteric 

viruses, which can have percent recoveries as low as 10-30%. In matrix spikes, 

known quantities of the analyte are added to the sample. After subtracting out the 

background level naturally present in the unspiked sample, a percent recovery can 

be calculated by dividing the measured value by the known spiked value. The 

matrix will affect the percent recovery so this test must be performed for the 

untreated and the finished product.  

Top of page 

Design - Pointers on Select Details 

Proper project design and sampling techniques are of utmost importance to producing a successful 

QAPP. Though not all-inclusive, some important points to consider when planning your QAPP 

include: 

http://www.epa.gov/nrmrl/pec/qapp.html
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Finished biosolids in a storage shelter. 

 Accepted, state-of-the-art techniques for sampling and analyzing sludge should be used to 

ensure the quality of the data.  

 The choice of sampling device should be appropriate for the physical characteristics of the 

sludge (viscosity and solids content).  

 Effort must be made to minimize the possibility of sample contamination.  

 The samples should be representative of the random and cyclic variation in sludge 

characteristics that occur during treatment. Representative samples can be obtained by 

compiling composite samples over volume, by ensuring that each grab sample or aliquot 

of a composite sample is as representative as possible of the total stream flow passing the 

sampling point, by establishing an appropriate frequency of sampling that accounts for 

variation, and by taking an appropriate number of samples to account for variation.  

 A pair of input and output samples of non-batch systems can be drawn simultaneously. 

However, to ensure that measurements are independent, samples should not be taken on 

successive days. At least one estimated sludge retention time should separate each 

successive pair of input and output samples.  

 If ambient conditions affect sludge microbial characteristics, sludge should be sampled 

after treatment under the least favorable conditions.  

 Sampling, packaging, and shipping procedures should not alter the sludge character or 

quality.  



 WWM-gtzبرنامج أداره المياه والصرف الصحى                                                                             معامل المحطات  -ميكروبيولوجيا المياه

- 172 - 

 Laboratories providing analytical services should be experienced in the analysis of 

municipal sludges and biosolids and should be able to demonstrate compliance with 

analytical quality assurance protocols.  

 Field verification and documentation by independent or third-party investigators is 

desirable.  

Top of page 

Resources 

You will need Adobe Reader to view some of the files on this page. See EPA's PDF page to learn 

more. 

Below are some resources to assist in the development of a successful and useful quality 

assurance project plan. Two example QAPPs and mock reviews of these QAPPs using the 

Completeness Checklist are provided. Although neither QAPP pertains to biosolids or, more 

specifically, the planning of a project to demonstrate Process to Further Reduce Pathogens or 

Process to Significantly Reduce Pathogens equivalency, the examples and mock reviews do 

illustrate the type of information that is required in a well-written QAPP.  

QAPP Guidelines for Applied Research Projects (PDF) (5 pp, 110 

KB) | 508-Compliant Version  

An annotated outline providing specific information on what to include 

in a well designed quality assurance project plan.  

Completeness Checklist (DOC) (8 pp, 263 KB) 

This checklist is used by the PEC to review submitted QAPPs and 

equivalency applications. It is provided to help applicants double-

check that all required and applicable elements have been addressed in 

their QAPP/equivalency application before submittal.  

Example QAPP - Biofilm Growth (DOC) (16 pp, 220 KB) 

This example QAPP is entitled Growth rate of Biofilm Organisms in a 

Distribution System.  

QAPP Checklist for Biofilm Growth (DOC) (8 pp, 251 KB) 

A Completeness Checklist was filled out for the biofilm growth QAPP 

in a mock review showing the strengths and weaknesses.  

Example QAPP - Particulate Nutrients (DOC) (19 pp, 236 KB) 

This example QAPP is entitled Analysis of Particulate Bound 

Nutrients in Storm water. 

QAPP Checklist for Particulate Nutrients (DOC) (9 pp, 252 KB) 

A Completeness Checklist was filled out for the particulate nutrients 

QAPP in a mock review showing the strengths and weaknesses.  

EPA's Quality System Web site 

Additional resources to assist in the development of a quality 

assurance project plan can be found on this Web site.  

Uniform Federal Policy for QAAPs  

This document is a useful reference that provides detailed definitions 

of common QAPP elements. 

http://www.epa.gov/nrmrl/pec/qapp.html
http://www.epa.gov/epahome/pdf.html
http://www.epa.gov/nrmrl/pec/pubs/qapp.pdf
http://www.epa.gov/nrmrl/pec/pubs/qapp.htm
http://www.epa.gov/nrmrl/pec/pubs/checklist.doc
http://www.epa.gov/nrmrl/pec/pubs/exampleqappbiofilmgrowth.doc
http://www.epa.gov/nrmrl/pec/pubs/qappchecklistbiofilmgrowth.doc
http://www.epa.gov/nrmrl/pec/pubs/exampleqappparticulatenutrients.doc
http://www.epa.gov/nrmrl/pec/pubs/qappchecklistparticulatenutrients.doc
http://www.epa.gov/quality/qa_docs.html
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
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You will need MS Word Viewer to view some of the files on this page. See About MS Word 

Viewer to learn more. 

Top of page 
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http://www.epa.gov/nrmrl/pec/apply.html
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http://www.epa.gov/nrmrl/
http://www.epa.gov/
http://www.epa.gov/epafiles/usenotice.htm
http://www.epa.gov/nrmrl/pec/contacts.html
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يؼبيم انًذطبد    -نًٍبِ انشزة لُب حثزَبيج رذرٌت انؼبيهٍٍ ثشزن

 (معامم انمحطاث)فى مجال ميكروبيونوجيا مياه انشرب انتدريبيت  خطت انتدريس نهدورة

   

                  

 

 الهحخَيبح

 
( هؼبهل الهحطبح) ىظرث ػبهج ػمِ الترىبهج الخدريتِ هيكرَتيَلَجيب الهيبي  :لاأَ

 

 اهِدف اهـبى هودّرث اهخدرٖتٖج .1

 فجاهيجيّؿج اهيشخِد .2

 ؿدد اهيخدرتًٖ .3

 يٌِجٖج اهخدرٖة .4

 يشبؿداح اهخدرٖة .5

 ينبً اهخدرٖة ّ ػرٖلج اهجوّس تجوشبح اهخدرٖة .6

 

خطج الخدريس تبلدَرث الخدريتيج هيكرَتيَلَجيب الهيبي  :ثبىيب

 (هؼبهل الهحطبح ) دَرث

 أُداف اهدّرث  .1

 يّغّؿبح اهدّرث .2

 يدث اهدّرث .3

 اهترٌبيج اهزيٌٓ هودّرث .4

 

 

 

 

 



يؼبيم انًذطبد    -نًٍبِ انشزة لُب حثزَبيج رذرٌت انؼبيهٍٍ ثشزن

 (معامم انمحطاث)فى مجال ميكروبيونوجيا مياه انشرب انتدريبيت  خطت انتدريس نهدورة

   

                  

 

 (هؼبهل الهحطبح) هيبي هيكرَتيَلَجيب الُ الترىبهج الخدريتِ لعىظرث ػبهج : أَلا

 الخدريتيج ثالٍدف الؼبن لمدَر

 هخددٖد نفبءث اهيدػبح اهيـبهجج ّ اهيٌخجج هيٖبٍ اهضرة خختبراح يٖبٍ اهضرةا

هظلادٖخِب هلاشخِلام اٗديٓ ُّ اهّشٖوج هوخدلق يً اهظلادٖج دخٓ لا ٖنًّ ٌُبم 

ّيً اهٌبدٖج اهتّٖهّجٖج ٖخى الاُخيبى تيدخّْ اهيٖبٍ يً . ميخبػر ؿوٓ ظدج اهيشخِل

تنخرّٖهّجٖب يً اهظـة أً ٖخى اهخدوٖل هجيٖؾ يشتتبح الأيراع الّ. يشتتبح الأيراع

.  هذهم ٖخى اهنضف ؿوٓ يب ٖشيٓ تأدهج اهخوّد اهترازْ

رٖب كد ّؿوٓ اهرغى يً أً يدخّْ اهيٖبٍ اهـبى يً اهتنخرٖب ؿوٓ ظّرث اهـدد اهنوٓ هوتنح

ّدبهج , ٖتدّ اهٓ أٌَ هٖس هَ يدهّل ظدٓ الا أٌَ ٖـػٓ فنرث ؿً نفبءث ؿيوٖج اهيـبهجج

 دّهخأذٖرٍ ؿوٓ اهٌجبح فٓ اهنضف ؿً تنخرٖب اهلّهًّ ّاهخٓ ُٓ أح. ٌؼى خّزٖؾ اهيٖبٍ

أدهج اهخوّد ّهذتّح أُيٖخَ تبهٌشتج هفئبح يً اهيجخيؾ يذل نتبر اهشً ّيٌخفغٓ اهيٌبؿج 

. خلدٖرٍهذهم أُخى ة

 

ّنضبفبح اهخوّد اهترازٖج يذل تنخرٖب اهلّهًّ ّاهتنخرٖب اهشتدٖج اهترازٖج ٖـخيد اهٌجبح 

. فٓ اهنضف ؿٌِب ؿوٓ اختبؽ اهػرق اهظدٖدج فٓ اهنضف ؿٌِب

 

. ٖخ الا تبختبؽ اهػرق اهلٖبشٖج فٓ اهنضف ؿٌِب ّخلدٖر ؿددُبحّلا ٖخأخٓ اهخلٖٖى اهط

اهٖج خِخى تبهخرنٖز ؿوٓ خّغٖخ اهػرق اهلٖبشٖج ٌّؼرا لأُيٖج ذهم فبً اهدّرث اهخ

ّشٖخى اشخـراع . ّالادخٖبػبح اهلازى يراؿبخِب هودظّل ؿوٓ اهٌخٖجج اهظدٖدج

اهػرق اهيخخوفج اهيينً اختبؿِب ّشٌظل فٓ اهٌِبٖج اهٓ أٌشة اهػرق اهيينً اختبؿِب 

اهخٓ هِب ح يـبيل اهيدػب هخّدٖد ػرق اخختبار اهيٖبٍ ؿوٓ يشخّْ اهيـيل اهيرنزٔ ّ

 .  ّ ضتنبح اهخّزٖؾ دّر اشبشٓ فٓ ؿيوٖبح خلٖٖى اداء يدػبح اهيـبهجج
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 الهجهَػج الهشخٍدفج .1

اهخبتـج هوضرنج  تلٌب هضرنبح اهيٖبٍ يـبيل اهيدػبح رّتّٖهّجًٖٖ اهـبيوًٖ ةاهيٖم

 .اهلبتغج هيٖبٍ اهضرة ّاهظرف اهظدٓ

 

 ػدد الهخدرتيو .2

يً يخدرة  11 يٖنرّتّٖهّجٖب اهيٖبٍ رث ؿدد اهيخدرتًٖ اهيلدر هدغّر دّٖتوغ 

.  تلٌب ضرنبح اهيٖبٍ
 

 هىٍجيج الخدرية .3

ؿوٓ ؿدث اشس ٖنًّ اهِدف اهرئٖشٓ يٌِب خّظٖل  ثخـخيد يٌِجٖج اهخدرٖة تبهدّر

أذٌبء  ًٖنذهم غيبً اهيضبرنج اهفـبهج يً اهيخدرةٖشر هويخدرة ّاهيـوّيج تشِّهج ّ

اهخدرٖة يّغّؿبح اهدّرث ّل هيدخّٖبح ّاىاهخأند يً اهفِى اهمّجوشبح اهخدرٖة 

.  اهـيوٓ ّاهضخظٓ ؿوٓ اهيّغّؿبح اهخٓ شخخٌبّهِب اهدّرث

: ٖينً خوخٖط اهيٌِجٖج اهيختـج فٖيب ٖوّٓ ُذا

 

 هخددٖد اهيّكف اهفـوٕ هويـيل: خحريرُ خلين 

 اهيـوّيبح أدددخّظٖل تِدف  ذا اهخترث ةاهخٓ ٖولِٖب اهيدر: الهحبضراح 

ؿيوٖج ّاهخأند يً اهخػتٖق اهـيوٓ تػرٖلج ظدٖدج ّؿوٓ ؿوٓ ظّرث ٌؼرٖج ّ

ييب ٖينٌَ يً خلاضٓ الأخػبء اهخٓ يً اهيينً أً خوـة دّرا أشبس يً اهفِى 

 .فٓ ظدج اهٌخبئج اهخٓ ٖخدظل ؿوِٖب ّاهخٓ خِخى تجّدث يٖبٍ اهضرة

 

  الشرائحPower point : اهخٓ خـرع أذٌبء اهضرح لإتراز اهٌلبػ اهرئٖشٖج هنل

 .هغيبً ّخذتٖح اهيـوّيج هدْ اهيخدرةفٓ خشوشل يٌػلٓ ّ يّغّؽ
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 اهيٌبكضبح خخٖخ ُذث ّ ّٖدٖرُب اهيدرة أّ اهيدبغر :الهىبكشبح الهفخَحج

إٌَ خّجتَ الأشئوج ّ اهدظّل ؿوٓ يـوّيبح جدٖدث نيب ّ اهفرظج هختبدل الأراء

 يخدرتًٖإهٓ ال ةيً اهيدر ث اهـيوٖج ّاهٌؼرٖجاهخترٖخى يً خلاهِب ٌلل اهيـبرف ّ

 .ّاظلاح هيفبُٖى اهغٖر ظدٖدج أّ غٖر ددٖذج هدْ اهيخدرتًٖ

 

 ؿرع اهيضبنل اهـيوٖج اهخٓ ّٖاجِِب ُّٓ خفٖد فٓ  :دراشج الحبلاح الَاكؼيج

تبلاشوّة  اهيخدرتًّ أّ اهخٓ شّف ّٖاجٌِِّب فٓ ؿيوِى ّ أشبهٖة اهخغوة ؿوِٖب

 .اهـويٓ اهظدٖخ

 

 تبشخخداى اهػرق ردٖج هنل يخدرة شٖخبح تظّرث فْ ّاهذ :الؼهمِ الخدرية

اهيخدرة هويـوّيبح  ٖخ يًحّاهخػتٖق اهطهغيبً اهفِى اهخبى  اهلٖبشٖج اهددٖذج

 .ُباهخٓ خى خدرٖس اهػرق اهـيوٖجّ

 

 اهيخدرة اهيراجؾ اهـويٖج ٖخى إؿػبء  :الهراجغ الؼمهيج َ الكَداح َ الهَاصفبح

نذهم اهخـيق فٓ اهيجبل ّإهِٖب هزٖبدث هرجّؽ اهخٓ أؿخيد ؿوِٖب ّاهخٓ ٖينً ا

 ّيٌبكضج اهنّد اهخبط تخضغٖل يدػبح يـبهجج يٖبٍ اهضرة الإضبرث

ّاهيـيّل تِب فٓ يظر ّؿوٓ اهيشخّْ اهدّهٓ فٓ اهدبنيج  ّاهيّاظفبح اهددٖذج

  .اهضرة يٖبٍيجبل 

 

  فِ ىٍبيج الدَرث يخن خليين الحبضريو هو خلال اخختبر خحريرُ فِ هَاد

 .الدَرث
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 خدريةهشبػداح ال .4

  جِبز ؿرع اهضرائخ (Power Point Projector) 

  شتّرث ّركٖجأشتّرث تٖغبء ّ 

 ضبضبح ؿرع. 

 هكبو الخدرية َ طريلج الجمَس تجمشبح الخدرية .5

 اهنيتّٖخر ٖجوس اهيخدرتًّ ّفٓ يّاجِخِى اهيدبغر فٓ اهيٌخظف ّؿوٓ ٖيٌَٖ جِبز

ث اهتٖغبء أّ ّضبضج اهـرع ّؿوٓ ٖشبرٍ اهشتّر Power Pointهـرع اهضرائخ 

اهشتّرث اهّركٖج ّٖنًّ ّغؾ نل يً ضبضج اهـرع ّاهشتّرث تدٖد ٖشيخ تشِّهج 

.  اهرؤٖج هجيٖؾ اهيخدرتًٖ

 

 يخرا هخشخّؿة اهيخدرتًٖ 7×  5ّخلدر اهيشبدج اهيػوّتج هلبؿج اهخدرٖة تيب لا ٖلل ؿً 

ّٖوزى . ًّاهيدرة هخشيخ تشِّهج درنج اهيدرة ّإينبٌٖج ّظّهج لأيبنً جوّس اهيخدرتٕ

. أً خخّفر تبهلبؿج الإغبءث اهلازيج ّاهخِّٖج اهنبفٖج ّالأجِزث اهظّخٖج اهيٌبشتج

 

يجيّؿج يً  6 – 5ٖينً ؿيل ) يخدرة  12 – 10نيب ٖوزى خّفٖر يـيل ٖخشؾ هـدد 

يً أجِزث ّأدّاح, أيب اهتٖئبح  ّاهيـيل ٖنًّ يجِز تبلاينبٌٖبح( ضخظًٖ ؿوٓ الأنذر

خخى دّرخبً تخنرارُب فٓ  .gtzّاهنٖيبّٖبح ّتـع اهيشخوزيبح فشٖلّى تخّفٖرُب ُٖئج 

اهيـيل اهيرنزْ تيدػج اهفشػبػ تبهلبُرث ّدّرخبً تينررُب تبهيـيل اهيرنزْ تضرنج 

 .يٖبٍ اهتدٖرث تديٌِّر
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ريتيج  الخد ثخطج الخدريس تبلدَر: ثبىيب
هيكرَتيَلَجيج الهلبييس ال . أ

ن هصطفِ ػبطف كىبَّ :            هحبضر

. هشبػد هو ٌيئج الؼبهميو تبلهؼهل الذُ خخن فيً الدَرث:    ػهميجخدريتبح 

أٌداف الدَرث  1

اهخـرف ؿوٓ اهتنخرٖب ّاهظفبح اهخبظج تِب *

اٌّاؽ الاّشبػ ّ الادخٖبجبح اهغذائٖج اهوزيج هٌيّ اهتنخرٖب   *

ث ػرق اهخـلٖى اهيخخوف*

نٖفٖج خدغٖر الاّشبػ اهغذائٖج اهيشخخديج فٕ اهخدبهٖل اهتنخرّٖهّجٖج ّػرق اهدفؼ  *

خدغٖر اهزجبجٖبح ّ الادّاح اهخبظج تبهخدبهٖل اهتنخرّٖهّجٖج  *

ءث يرادل اهيـبهجج ّيٖبٍ اق اهخدبهٖل اهتنخرّٖهّجٖج هويٖبٍ اهخبى ّخختؾ نفرأشس ػ   *

رة فٓ اهضتنبح صال

  (أغضٖج اهخرضٖخ –الأػتبق اهيظتّتج)  ٖب تػركَ اهيخخوفجاهـد اهنوٓ هوتنخر* 

( أغضٖج اهخرضٖخ –الأٌبتٖة اهيخـددث )  ػرق خلدٖر تنخرٖب اهلّهًّ اهنوٖج*

(. أغضٖج اهخرضٖخ –الأٌبتٖة اهيخـددث )  ػرق خلدٖر يجيّؿج تنخرٖب اهلّهًّ اهترازٖج*

. اهيّاظفبح اهيظرٖج هيٖبٍ اهضرة* 
 

هَضَػبح الدَرث  2

 هيلديج ّضرح اهِدف يً اهدّرثا 

  اهخـرف ؿوٓ اهتنخرٖب ّاهظفبح اهخبظج تِب

 اٌّاؽ الاّشبػ ّ الادخٖبجبح اهغذائٖج اهوزيج هٌيّ اهتنخرٖب 

 ػرق اهخـلٖى اهيخخوفج 
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  نٖفٖج خدغٖر الاّشبػ اهغذائٖج اهيشخخديج فٕ اهخدبهٖل اهتنخرّٖهّجٖج ّػرق

 اهدفؼ

 اهخدبهٖل اهتنخرّٖهّجٖجخدغٖر اهزجبجٖبح ّ الادّاح اهخبظج ة 

 َاهـدد اهنوٓ هوتنخرٖب اهِخٖرّخرّفٖج فٓ اهيٖبٍ يدهّهَ ّاشخخدايبخ 

  ٍػرٖلج الأػتبق اهيظتّتج هخلدٖر اهـدد اهنوٓ هوتنخرٖب اهِخٖرّخرّفٖج فٓ اهيٖب 

  ٓػرٖلج اهفرد ؿوٓ شػخ الأػتبق هخلدٖر اهـدد اهنوٓ هوتنخرٖب اهِخٖرّخرّفٖج ف

اهيٖبٍ 

 أغضٖج اهخرضٖخ هخلدٖر اهـدد اهنوٓ هوتنخرٖب اهِخٖرّخرّفٖج فٓ اهيٖبٍ  ػرٖلج اشخخداى

 نضبفبح اهخوّد 

  (ػرٖلج الأٌبتٖة اهيخـددث ّػرٖلج أغضٖج اهخرضٖخ)خلدٖر تنخرٖب اهلّهًّ اهنوٖج 

  (ػرٖلج الأٌبتٖة اهيخـددث ّػرٖلج أغضٖج اهخرضٖخ)خلدٖر تنخرٖب اهلّهًّ اهترازٖج 

 

 

هدث الدَرث  3

 اهذبيٌج ّاهٌظفث أٖبى يخّاظوج ّ ٖتدأ اهـيل ّٖيٖب يً اهشبؿج شحهدّرث يدث خشخغرق ا

 ذلادتّاكؾ )خشؾ شبؿبح اهٌظف تـد اهؼِر, أْ يدث اهخبيشج ّظتبدب دخٓ اهشبؿج 

. ٖخخووِب شبؿج هخٌبّل اهيضرّتبح ّاهغداء ّٖيٖب ( شبؿبح ؿيوٓ خيسشبؿبح ٌؼرْ ّ
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الترىبهج الزهىِ لمدَرث  4.أ

الهحخَُ الهَضَع الخَكيح ث الجمساليَن 

انٍٕو 

الأٔل 

إطزمجبل ٔ رظجٍم انًشبركٍٍ فى انذٔرح  8.30  –8انزظجٍم 

انًمذيخ ٔانٓذف  11.00  –8.30جهظخ الإفززبح 

 

 يمذيخ ػبيخ 

 رٕسٌغ اطزًبراد انزؼبرف 

 ًانزمٍى انًجذئ 

 أْذاف انذٔرح 

  انُزٍجخ انًزجٕح

 1.30 – 11.30 انجهظخ الأٔنى

رٌب  انجكذصفبد   

 +

ػًهً 

 انجكزٍزٌب  رؼزٌف 

  انصفبد انًظٓزٌخ نهجكزٍزٌب

 انززكٍت انخبص ثٓب 

  يُبلشخ

ػًهى  5.30 – 2.30 انجهظخ انثبٍَخ

  ٔ انذٔاد انًؼًهٍخرذضٍز غظٍم 

 رؼمٍى الادٔاد انًؼًهٍخ. 
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الهحخَُ الهَضَع الخَكيح ث الجمساليَن 

انٍٕو 

انثبَى 

الأطبط انغذائٍخ  11.00  –8.30 انجهظخ انثبنثخ

 إَاع الأطبط انغذائٍخ 

 رذضٍزطزق ال 

 طزق دفظ ٔ رخشٌٍ الأطبط انغذائٍخ 

 1.30 – 11.30 انجهظخ انزاثؼخ

  هيبي الهؼبهل

 +

ػًهً 

 طزق انزذضٍز 

   ٌٍطزق انذفظ ٔ انزخش

ػًهى  5.30 – 2.30انجهظخ انخبيظخ 

  يٍبِ انًؼبيمرذضٍز 

 رذضٍز انٕطبط انغذائٍخ 

 دفظ ٔ رخشٌٍ الأطبط انغذائٍخ 

انٍٕو 

انثبنش 

 11.00  –8.30 انجهظخ انظبدطخ

خدغٖر ٔ  ػرق اهخـلٖى اهيخخوفج

 اهزجبجٖبح ّ الادّاح 

 انزؼمٍى انجبف 

 انزؼمٍى انزطت 

 ًانزؼمٍى انكًٍبئ 

 انزؼمٍى ثبنززشٍخ 

 1.30 – 11.30 انجهظخ انظبثؼخ

  انجكززٌب انٓزٍزٔرزٔفٍخ

+ 

ػًهً    

  ّرؼزٌف

 رمذٌزْب ثبنطزق انًخزهفخ -يذنٕنٓب ٔاطزخذايبرٓب 

 ػًهى 5.30 – 2.30 حانجهظخ انثبيٍ

  انؼٍُبدرذضٍز 

 سرع انؼٍُبد 

 رمذٌز انؼذد انكهى نهجكززٌب فى َٕػٍبد يٍبِ يخزهفخ ٔثبنطزق انًخزهفخ. 



يؼبيم انًذطبد    -نًٍبِ انشزة لُب حثزَبيج رذرٌت انؼبيهٍٍ ثشزن

 (معامم انمحطاث)فى مجال ميكروبيونوجيا مياه انشرب انتدريبيت  خطت انتدريس نهدورة

   

                  

 

الهحخَُ الهَضَع الخَكيح ث الجمساليَن 

 

انٍٕو 

 انزاثغ

 انجهظخ انزبطؼخ
8.30–  11.00 -

 

 

أدنخ انزهٕس 

ثكززٌب انمٕنٌٕ انكهٍخ 

 شزٔط أدنخ انزهٕس 

 رمذثز يجًٕػخ ثكززٌب انمٕنٌٕ ثبلأَبثٍت انًزؼذدح 

 رمذٌز كفبءح انًذطبد يٍ خلال انُزبئج 

 2.00 – 11.30 انجهظخ انؼبشزح

طريلج أغشيج الخرشيح لخلدير تكخريب 

  اللَلَو

  +

ػًهً  

 شزح فهظفخ انطزٌمخ 

 ٌٕطزٌمخ اغشٍخ انززشٍخ نزمذٌز يجًٕػخ ثكززٌب انمٕن  

انجهظخ انذبدٌخ 

 ػشز
 ػًهى 5.30 -2.30

 ًٕػخ ثكززٌب انمٕنٌٕرذضٍز انجٍئبد انلاسيخ نزمذٌز يج 

 رجٍٓش أَبثٍت انجٍئخ نؼًم اخزجبر رمذٌلا ثكززٌب انمٕنٌٕ انكهٍخ  

 (.الاخزجبر انًجذئى)انمٕنٌٕ انكهٍخ  رطجٍك نطزٌمخ الأَبثٍت انًزؼذدح نزمذٌز ثكززٌب 

انٍٕو 

 انخبيض

انجهظخ انثبٍَخ 

 ػشز
8,30-10.3 

 طرق خلدير تكخريب اللَلَو الترازيج

ح طزٌمخ أغشٍخ انززشًة

 انمٕنٌٕ انجزاسٌخ طزٌمخ أغشٍخ انززشٍخ نزمذٌز ثكززٌب 

  اخزجبرادverification 



يؼبيم انًذطبد    -نًٍبِ انشزة لُب حثزَبيج رذرٌت انؼبيهٍٍ ثشزن

 (معامم انمحطاث)فى مجال ميكروبيونوجيا مياه انشرب انتدريبيت  خطت انتدريس نهدورة

   

                  

 

الهحخَُ الهَضَع الخَكيح ث الجمساليَن 

 ػًهى 2.00 – 11.00 انجهظخانثبنثخ ػشز

  رمذٌز ثكززٌب انمٕنٌٕ انجزاسٌخ يٍ َبرج رمذٌز ثكززٌب انمٕنٌٕ انكهٍخ ثطزٌمخ الأَبثٍت

 انًزؼذدح

 الأَبثٍت انًزؼذدح ثطزٌمخلذٌز ثكززٌب انمٕنٌٕ انكهٍخ انخزجبر انزبكٍذي نذ 

  انظجذٍخ انجزاسٌخانخزجبر انزبكٍذي نجكززٌب 

انجهظخ انزاثؼخ 

 ػشز
 لزاءح انُزبئج  ٔرظجٍهٓب ٔيُبلشزٓب  ػًهى 5.30 – 3.00

انٍٕو 

 انظبدص

انجهظخ انثبٍَخ 

 ػشز

 

 يُبلشبد  8,30-10.30

 انجهظخ انثبنثخ ػشز

 
 الاخزجبر  2.00 -11.00

انجهظخ انزاثؼخ 

 ػشز
 لزاءح انُزبئج  ػًهى 4.30 – 3.00
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اٌجىز١ش٠ب

رظ١ٕف اٌىبئٕبد اٌس١خ رظ١ٕف اٌىبئٕبد اٌس١خ•

إٌٛاح•

اٌجشٚر١ٕبد•

اٌزشاو١ت اٌذاخ١ٍخ•

ؽشق إٌّٛ•
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(اٌّشف١ٌٛد١خ ) اٌظفبد اٌّظٙش٠خ ٌٍخ١ٍخ اٌجىز١ش٠خ 

.شىً ٚردّغ اٌخلا٠ب اٌجىز١ش٠خ

Spheresاٌجىز١ش٠ب اٌّغزذ٠شح 1.

Coccusِفشد •

   Diplococcusأصٚاج •

 Streptococcus( عجس١خ )عٍغخ  •

Tetradsِدب ١ِغ •

 Staphylococcusػٕبل١ذ غ١ش ِٕزظّخ رشجخ ػٕمٛد اٌؼٕت •

Sarcina( خلا٠ب اٚ اوثش  8ِىؼجبد ِىٛٔخ ِٓ ) و١ت رٚ ثلاثخ أثؼبد ارش•

28.04.2010 Seite 4Seite 4

Rod like اٌؼظ٠ٛخاٌجىز١ش٠ب . 2

 Bacillusِفشد  -

    Diplobacilliأصٚاج  -

  Streptobacilli( عجس١خ )عٍغخ   -
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Spiralالبكتٌرٌا الحلزونٌة *     

Spirochaetesابلسبٌروكٌتات * 

Actinomycetesالاكتٌنومٌسٌتات * 

Coryne bacteriaالكورٌنً بكتٌرات * 

Myco bacteriaالمٌكوبكتٌرات  * 

البكتٌرات الهلامٌة* 

28.04.2010 Seite 6Seite 6
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اٌزشو١ت اٌذاخٍٟ ٌٍخ١ٍخ

28.04.2010 Seite 8Seite 8

 زشوخ اٌجىز١ش٠ب

         Gliding movement-الحركة الانزلاقٌة*

-         Flexion movementالحركة الدورانٌة*

                                       Flagella-الحركة بالاسواط*
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 -:إٌّٛ فٟ اٌجىز١ش٠ب 

.الزٌادة فً تعداد الخلاٌا عن القدر الذي بدأت به المزرعة* 

-:ػ١ٍّخ اٌزىبثش اٌخٍٛٞ

فكل   cyclicalإن نمو وانقسام الخلاٌا البكتٌرٌة ٌمثل عملٌة دورٌة * 

.جدٌدة تتكون تصبح بدورها ذات قدرة على التكاثر ة خلٌ

28.04.2010 Seite 10Seite 10
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-:أؽٛاس إٌّٛ ٚاٌظشٚف اٌزٟ ٠زبثش 

Lag phaseطور الركود  -1

 Log phaseطور النمو اللوغارتمً  -2

 Stationary phaseالطور الثابت  -3

 The phase of decline orطور تناقص النمو أو طور الموت  -4

death

28.04.2010 Seite 12Seite 1228.04.2010
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   الازز١بخبد اٌغزائ١خ لا ٌجىز١ش٠ب

الهٌدروجٌن

الأكسجٌن

الكربون

النٌتروجٌن

الأملاح

بعض العناصر والمعادن

28.04.2010 Seite 14Seite 14

 اٌظشٚف اٌف١ض٠بئ١خ اٌزٟ رؤثش ػٍٝ ّٔٛ اٌجىزش٠ب

Temperature:-الحرارة -

Psychrophileبكترٌا محبة للبرودة                               •

Mesophilesبكترٌا محبة للحراره المتوسطة                     •

Thermophilesبكترٌا محبة للحراره المرتفعة                  •
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ربث١ش دسخبد اٌسشاسح اٌّخزٍفخ ػٍٝ ّٔٛ 
اٌجىزش٠ب

دسخخ اٌسشاسح لالً ّٔٛ         *
 Minimum growth temperature

دسخخ اٌسشاسح ٌٍّٕٛ الاِثً      *
 Optimum growth temperature

دسخخ اٌسشاسح لاوثش ّٔٛ*
   Maximum growth temperature 

28.04.2010 Seite 16Seite 16

pHالاط ا١ٌٙذسٚخ١ٕٟ 

لش٠ت ِٓ اٌزؼبدي pHِؼظُ أٛاع اٌجىزشٞ رفؼً إٌّٛ ػٕذ *

acidophilesمنخفض  pHثؼغ أٛاع اٌجىزش٠ب رغزط١غ إٌّٛ ػٕذ *

عامل محدد لنمو البكتٌرٌا pHقد ٌصبح *

اٌشؽٛثخ

تاثر نسبة الرطوبة على نمو انواع من البكتٌرٌا
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اٌّبء اٌّؼبًِ

الخصائص

Demineralizedماء مقطر أو* water 

)Toxicity* الكلور-الرصاص  -الفضة -فلورٌد)

  ٌجب ان ٌكون خالً من التلوث بالمواد المغذٌة للبكتٌرٌا*

28.04.2010 Seite 18Seite 18

أٔٛاع الأٚعبؽ اٌغزائ١خ

(   General Media)الأٚعبؽ اٌغزائ١خ اٌؼبِخ *

(Isolation Media)الأٚعبؽ اٌغزائ١خ اٌؼبصٌخ *

(Selective Media)الأٚعبؽ اٌغزائ١خ الاخز١بس٠خ *
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ؽشق اٌزسؼ١ش الاٚعبؽ اٌغزائ١خ

اٌطشق اٌؼبِخ•

ػجؾ رفبػً اٌزسؼ١ش•

الاٚعبؽ اٌغزائ١خرؼم١ُ •

ؽشق زفظ الاٚعبؽ اٌغزائ١خ•

رخض٠ٓ الاٚعبؽ اٌغزائ١خ•

ػجؾ رفبػً اٌزسؼ١ش

28.04.2010 Seite 20Seite 2028.04.2010

ؽشق اٌزؼم١ُ اٌّخزٍفخ

اٌزؼم١ُ اٌدبف•

اٌزؼم١ُ اٌشؽت•

اٌزؼم١ُ اٌى١ّبئٟ•

اٌزؼم١ُ ثبٌزشش١ر•
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اٌجىزش٠ب اٌٙز١شٚرشٚف١خ 

  ػذ الأؽجبق اٌٙز١شٚرشٚف١ٗ

Heterotrophic Plate Count 

(HPC)

28.04.2010 Seite 22Seite 22

ِب ٘ٛ اٌغشع ِٓ اٌؼذ اٌطجمٟ؟

.ِشالجخ وفبءح ػ١ٍّبد ِؼبٌدخ ا١ٌّبٖ ٚ اٌزط١ٙش•

رم١١ُ اٌزغ١شاد فٝ ٔٛػ١خ ا١ٌّبٖ إٌٙبئ١خ خلاي اٌزٛص٠غ ٚاٌزخض٠ٓ، •

.ٚٔظبفخ ٔظبَ اٌزٛص٠غ

أٚ ِخبؽش ِب ثؼذ إٌّٛ   Re-growthل١بط اعزؼبدح إٌّٛ اٌجىز١شٜ  •

After-growth   فٝ ١ِبٖ اٌششة اٌّؼبٌدخ.
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Poured Platesالأؽجبق اٌّظجٛثخ •

.ثغبؽخ ٚعٌٙٛخ  فٟ اخشاء اٌزسب١ًٌ•

رزغجت فٟ اٌؼشس ثبٜٔٛ ٌٍجىز١ش٠ب ٔز١د١خ طت الاخبس ػٕذ دسخخ •

ِئ٠ٛخ 46–43زشاسح ِشرفؼخ ِب ث١ٓ 

٠زبثش ِؼذي ّٔٛ اٌجىز١ش٠ب ٔز١دخ رٛاخذ٘ب فٟ اٌج١ئخ اٌّبئ١خ اٌفم١شح ٚ •

.ٔمٍٙب اٌٝ ث١ئخ غ١ٕخ

.اٌّغزؼّشاد اٌجىزش٠خ رىْٛ ِغّٛسح رسذ عطر الاخبس•

.1ًٍِىٓ اخزجبسٖ ّْ ألظٝ زدُ ٌٍؼ١ٕخ ِا•

28.04.2010 Seite 24Seite 24

 Spread Plates Methodالأؽجبق اٌّفشٚدح •

.  PPأوثش طؼٛثخ ِٓ ؽش٠مخ •

PPزدُ اٌؼ١ٕخ اطغش ِٕذ •

 Consume moreرسزبج اٌٝ رسؼ١ش الأؽجبق ٚالادٚاد فٝ ٚلذ عبثك •

time.

.٠ٍضَ  رذس٠ت ٚ ِٙبسح ػب١ٌخ فٟ اخشاء اٌزدشثخ•

ػٕذِب رىْٛ وث١شح اٌشؽٛثخ، أٚ ارا وبٔذ لذ فمذد  اٌج١ئخ ػذَ اعزؼّبي•

.و١ّخ وج١شح ِٓ اٌشؽٛثخ
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Membrane Filterأغش١خ اٌزشش١ر •

.ًٍِ 1اٌؼ١ٕخ أوجش ِٓ اٌغّبذ ثزس١ًٍ زدُ ِٓ •

اٌطش٠مخ رغّر ثؼذ رشو١ضاد ِٕخفؼخ ِٓ اٌجىزش٠ب فٝ ١ِبٖ اٌششة •

.إٌٙبئ١خ

 m-HPC agar and R2Aٚثبعزخذاَ ث١ئزٝ  SPC , MFؽش٠مزٝ •

agar  ٌؼذ اٌجىزش٠ب فٝ ١ِبٖ اٌششة ٚٚخذ أْ ؽش٠مخPP   رغزخٍض فمؾ

ِٓ % 100رغزخٍض  MFِٓ اٌجىزش٠ب فٝ ز١ٓ أْ ؽش٠مخ  %  80

m-HPC or R2Aاٌجىزش٠ب عٛاء ثبعزؼّبي أٜ ِٓ ث١ئزٝ

28.04.2010 Seite 26Seite 26

WATER MICRBIOLOGY
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Dr. Moustafa Atef Kenawy
Microbiology lab Specialist

Gtz, Germany

Dec 2008
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اعزخذاَ ِشالجخ اٌجىزش٠ب اٌٙز١شٚرشٚف١خ

ػ١ٍّبد اٌّؼبٌدخ

 َ(طفش) ٔغت الاصاٌخ ثبٌٕغجخ ١ٌٍّبٖ اٌخب%

 َ( 50)رخض٠ٓ ا١ٌّبٖ اٌخب%

  (62)اٌزدٍؾ ٚاٌزشع١ت%

 (96)اٌزشش١ر اٌشٍِٝ اٌغش٠غ%

 (.أٚ أوثش% 99)اٌزط١ٙش

28.04.2010 Seite 28Seite 2828.04.2010

 Indicator and indicatorوشبفبد اٌزٍٛس

Bacteria

ِٓ اٌظؼت رسذ٠ذ اٌجىزش٠ب اٌّغججخ ٌلأِشاع فٟ اٌّبء ٌظؼٛثخ •

 .اٌزسىُ ثٙب داخً اٌّؼًّ

اٌجىزش٠ب اٌّغججخ ٌلأِشاع ثبٌٕغجخ ٌٍىبئٕبد الأخشٜ ل١ًٍ خذا  ػذد •

.(ٌزٌه ٠دت أْ ٠ىْٛ زدُ اٌؼ١ٕخ وج١ش)

اخزجبس اٌجىزش٠ب اٌّغججخ ٌلأِشاع ٠زُ اعزجذاٌٙب ثجؼغ اٌجىزش٠ب ػٕذ •

.  (وبشف)اٌّثب١ٌخ اٌزٟ رغزخذَ وذ١ًٌ ػٍٝ خٛدح ا١ٌّبٖ 
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اٌجىزش٠ب اٌّثب١ٌخ اٌزٟ رغزخذَ وىبشف ػٍٝ خٛدح 

ا١ٌّبٖ ٠دت أْ رزٛافش ثٙب ػذح طفبد 

28.04.2010 Seite 30Seite 30

  ٠دت أْ رزٛاخذ دائّب فٟ زبٌخ ٚخٛد اٌىبئٕبد اٌّغججخ ٌلأِشاع •

  .(وذ١ًٌ ػٍٝ اٌزٍٛس ) 

  .اْ ٠ٕؼذَ ٚخٛدٖ فٟ ا١ٌّبٖ إٌظ١فخ اٌغ١ش ٍِٛثخ•

ٍّٛثبد ٠دت أْ رزٛاخذ ثى١ّبد وج١شح فٟ ا١ٌّبٖ اٌٍّٛثخ ثبٌ•

.اٌجشاص٠خ

٠دت أْ رىْٛ ِلائّزٙب ٌٍظشٚف اٌج١ئ١خ ٚ ػ١ٍّبد اٌّؼبٌدخ  •

.ِّبثٍخ ٌٍجىزش٠ب اٌّغججخ ٌلأِشاع
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ٚ –غ١ش ِىٍفخ –ثغ١طخ –٠دت أْ ٠زُ رسذ٠ٙب ثطش٠مخ عٍٙخ •

.رج١ٓ ٔزبئح دل١مخ فٟ ٚلذ لظ١ش 

.٠دت أْ رىْٛ ٔغجزٙب ثب١ٌّبٖ ػب١ٌخ ثبٌٕغجخ ٌٍجىزش٠ب اٌّّشػخ•

.٠دت أْ رىْٛ ثبثزخ ٚ غ١ش ِغججخ ٌلأِشاع•

.٠دت أْ رىْٛ ِٕبعجخ ٌىً أٔٛاع ١ِبٖ اٌششة•

ِٓ اٌجىزش٠ب اٌّثب١ٌخ ٌلاعزخذاَ  groupColiormِٓ رٌه ٚخذ أْ ***

.وىبشف ػٓ رٍٛس ا١ٌّبٖ

28.04.2010 Seite 32Seite 32

ثىزش٠ب اٌمٌْٛٛ  وذ١ًٌ  ػٍٝ اٌزٍٛس•

        Family : Enterobacteriaceae 

 لا ٘ٛائ١خ اخز١بس٠خ–٘ٛائ١خ : اٌظفبد.

َعبٌجخ ٌظجغخ خشاGram negative                   

لا تكون جراثٌمNon- spore forming                 

بكترٌا خلاٌاها عصوٌة الشكلRod – shaped           

 عبػخ ػٕذ دسخخ  48رسًٍ عىش اٌلاوزٛص ِٕزدخ غبص ٚ زّغ فٟ خلاي

.َ 35زشاسح 

 رزٛاخذColiform group فٟ أِؼبء اٌس١ٛأبد.
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ٌزسذ٠ذ ِذٜ وفبءح ػ١ٍّخ   Coliformرغزخذَ ِدّٛػخ آي**  

اٌّؼبٌدخ ٚوزٌه ثبٌٕغجخ ٌٍشجىبد

.وذ١ًٌ ػٍٝ اٌزٍٛس ثبٌجىز١ش٠ب اٌجشاص٠خ** 

٠ذي   Coliform Bacteriaػٕذ خٍٛ ا١ٌّبٖ اٌّؼبٌدخ ِٓ ** 

رٌه ػٍٝ أخفبع اٌجىز١ش٠ب اٌّغججخ ٌلأِشاع إٌٝ الً ػذد ٌٙب

28.04.2010 Seite 34Seite 34

اٌؼ١ٛة

Coliform Bacteria ***   اقل مقاومة لعملٌة التعقٌم من

بعض الفٌروسات و الحٌوانات وحٌدة الخلٌة المسببة 

للأمراض بأشكالها المختلفة 

Coliformلٌس بالضرورة إذا وجدت ال*** Bacteria   

Fecal Bacteriaان ٌوجد تلوث بال  
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E.coliand ColiformsFecal 

28.04.2010 Seite 36Seite 36

اٌجىز١ش٠ب اٌم١ٌٔٛٛخ اٌجشاص٠خ

Total coliformٟ٘ خضء ِٓ اٌّدّٛع اٌى١ٍخ *  Bacteria

*E.Coli   اٌدضء الأوجش ِٓ اٌجىز١ش٠ب اٌم١ٌٔٛٛخ ٟ٘

Fecal Coliformاٌجشاص٠خ Bacteria

فٟ   ٠E.Coli    ٚFecal coliformّىٓ  رؼ١ٓ ولا ِٓ *

.َ 44.5اٌّؼًّ ػٓ ؽش٠ك لذسرُٙ  ػٍٝ إٌّٛ فٟ دسخخ زشاسح 
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دلائً ػٍٝ ٚخٛد   ٠E.Coli    ٚFecal coliformؼزجش ولا ِٓ *

 Total coliformرٍٛس ثشاصٞ افؼً ِٓ اي

وذ١ًٌ ػٍٝ وفبءح  E.Coli    ٚFecal coliformلا رغزخذَ *

ٚرٌه لاْ (  Total Coliformػٍٝ ػىظ اي ) ػ١ٍّخ اٌّؼبٌدخ 

Total Coliformٔغجخ ٚخٛد٘ب الً ِٓ 

ػٕذِب رؼطٟ اٌؼ١ٕبد    Total coliformٚوزٌه ؽجمب ٌمبػذح *

٠دت اْ ٠زُ ػًّ   Total Coliform groupٔزبئح إ٠دبث١خ ًٌ

E.Coli   ٚFecal coliformاخزجبس ي

28.04.2010 Seite 38Seite 38

اٌؼذ الاززّبٌٝ ٌزمذ٠ش ِدّٛػخ ثىزش٠ب اٌمٌْٛٛ

  ثطش٠مخ أٔبث١ت اٌزخّش اٌّزؼذدح
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٘زا اٌطش٠مخ رؼزّذ ػٍٝ ٔظش٠خ الاززّبلاد ٚ٘ٝ رمذ٠شاد ٌّزٛعؾ *

فٝ اٌؼ١ٕخ( اٌمٌْٛٛ أٚ غ١ش٘ب)وثبفخ اٌجىزش٠ب 

  .رغدً ػٍٝ طٛسح اٌؼذد الأوثش اززّبلا*

ِىشساد  5ًٍِ أٚ 10أٔبث١ت ِىشسح رسزٜٛ ػٍٝ  ٠10غزؼًّ  *

.ًٍِ 20ِٓ أٔبث١ت رسزٜٛ ػٍٝ 

28.04.2010 Seite 40Seite 40

ؽش٠مخ اٌزخّش اٌم١بع١خ ٌزمذ٠ش ثىزش٠ب اٌمٌْٛٛ اٌى١ٍخ

ColiformStandard Total 

Fermentation Technique 
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Phase   Presumptive  اٌّشزٍخ الافزشاػ١خ

Laurylاعزؼًّ ث١ئخ * tryptose  فٝ اٌّشزٍخ الافزشاػ١خ

لاخزجبس الأٔبث١ت اٌّزؼذدح 

.  أٔبث١ت فٝ زبًِ أٔبث١ت 10أٚ  5سرت الأٔبث١ت فٝ طفٛف ِٓ *

 .ػذد اٌظفٛف

.ِشح 25سج اٌؼ١ٕخ أٚاٌزخف١فبد خ١ذا زٛاٌٝ *

اخٍؾ . ٌمر وً أجٛثخ فٝ اٌّدّٛػخ ثسدُ ِزىشس ِٓ اٌؼ١ٕخ *

  .اٌؼ١ٕخ ِغ اٌج١ئخ ثبٌٙض ثشفك

دسخخ ِئ٠ٛخ, 5 ± 35زؼٓ الأٔبث١ت اٌٍّمسخ أٚ اٌضخبخبد ػٕذ *

28.04.2010 Seite 42Seite 42

عبػخ اخزجش الأٔبث١ت ٌٛخٛد ّٔٛاٚ غبص  2 ±عبػخ  24ثؼذ *

  (ٌلا٠دبث١خ)

 ٠دشٜ ٌلأٔبث١ت اٌّٛخجخ الاخزجبس اٌزأو١ذٜ*

ارا ٌُ ٠ىٓ ٕ٘بن غبص أٚ زبِغ ، أػذ اٌزسؼ١ٓ ٚاٌىشف ِشح  *

.عبػخ 3 ±عبػخ  48أخشٜ فٝ ٔٙب٠خ 

غ١بة رىْٛ اٌغبص أٚ اٌسّٛػخ فٝ ٔٙب٠خ اٌزسؼ١ٓ ٠ذي ػٍٝ  *

.  إٌز١دخ اٌغبٌجخ ٌلاخزجبس

.    عدً إٌز١دخ اٌّٛخجخ ٚاززفظ ثبلأٔبث١ت *
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Confirmed phaseاٌّشزٍخ اٌزأ و١ذ٠خ 

اعزؼًّ ث١ئخ ِشق  اٌجش١ٍ٠ٕذ خش٠ٓ لاوزٛص ث١ً ٌٍزخّش فٝ أٔبث١ت  *

.ٌٍّشزٍخ اٌزأو١ذ٠خ فٝ أٔبث١ت ثٙب دس٘بَ

( زبِغ ٚغبص)سج ثشفك الأٔبث١ت الا٠دبث١خ ِٓ اٌّشزٍخ الافزشاػ١خ  *

. ٌزؼ١ٍك إٌّٛ ِٓ اٌىبئٕبد فٝ الأٔبث١ت

أمً ٌٛة ٚازذح أٚ ( ُِ 3,5–3لطش فزسزٙب ) ثبعزؼّبي ٌٛة ِؼمُ  *

  .أوثش ِٓ اٌّضسػخ ِٓ وً أجٛثخ ا٠دبث١خ اٌٝ أجٛثخ ثش١ٍ٠ٕذ خش٠ٓ

28.04.2010 Seite 44Seite 44

  دسخخ, 5 ±ِئ٠ٛخ  35زؼٓ أبث١ت اٌجش١ٍ٠ٕذ خش٠ٓ ػٕذ *

 2 ± 24ِٓ )رىْٛ غبص فٝ أجٛثخ دس٘بَ ثؼذ فزشح رسؼ١ٓ  *

.عبػخ 3 ±عبػخ  48ٚخلاي ( عبػخ
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 ColiformFecalؽش٠مخ ثىزش٠ب اٌمٌْٛٛ اٌجشاصٞ

Procedure

 Presumptive test(LTB)أبث١ت الاخزجبس اٌفشػٝ * 

اٌزٝ رظٙش ٔز١دخ ا٠دبث١خ ثبْ ٠ىْٛ فٝ أٔبث١ت دس٘بَ أ٠خ 

عبػخ ِٓ اٌزسؼ١ٓ ٠زُ  48و١ّخ ِٓ اٌغبصاٚ إٌّٛ خلاي 

.اخشاء اخزجبس اٌجىزش٠ب اٌم١ٌٔٛٛخ اٌجشاص٠خ

ُِ ٌٕمً إٌّٛ ِٓ وً  3,5–3اعزخذَ ٌٛة لطش فزسزٙب  *

.أجٛثخ أٚ صخبخخ ِٛخجخ

28.04.2010 Seite 46Seite 46

    2 ± 44,5فٝ زّبَ ِبئٝ ػٕذ ( EC)زؼٓ الأٔبث١ت اٌٍّمسخ  *

.عبػخ 2 ± 24دسخخ ِئ٠ٛخ ٌّذح 

دل١مخ  30اٌٍّمسخ فٝ اٌسّبَ اٌّبئٝ خلاي  ECػغ وً أٔبث١ت ِشق  * 

ازشص ػٍٝ أْ ٠ىْٛ فٝ اٌسّبَ اٌّبئٝ و١ّخ . ِٓ الأزٙبء ِٓ زمٕٙب

.ِٓ ا١ٌّبٖ رىفٝ ٌزغط١خ ِغزٜٛ اٌج١ئخ فٝ الأٔبث١ت اٌّسؼٕخ

عبػخ أٚ  2 -+/ 24خلاي   ECأزبج اٌغبص ِغ إٌّٛ فٝ ث١ئخ ِشق  * 

.ألً ٠ؼزجش الاخزجبس ِٛخت ٌجىزش٠ب اٌمٌْٛٛ اٌجشاص٠خ
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ؽش٠مخ أغش١خ اٌزشث١ر ٌّدّٛػخ ثىزش٠ب اٌمٌْٛٛ

Membrane Filter Technique of  the 

Coliform Group

28.04.2010 Seite 48Seite 48

اٌجىزش٠ب اٌزٝ رٕزح ِغزؼّشاد زّشاء ِغ ٌّؼخ ر٘ج١خ  *

عبػخ ِٓ  24-22خلاي  Metallic sheen( ِؼذ١ٔخ)

دسخخ ِئ٠ٛخ ػٍٝ ث١ئخ ِٓ ٔٛع , 5± 35اٌزسؼ١ٓ ػٍٝ 

.  الأذٚ رؼزجش ػؼِٛٓ ِدّٛػخ ثىزش٠ب اٌمٌْٛٛ

اٌٍّؼخ لذ رغطٝ اٌّغزؼّشح وٍٙب أٚ لذ رظٙش ػٍٝ ِشوض  * 

.  اٌّغزؼّشح فمؾ أٚ ػٍٝ اٌسٛاف 
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ملل، أو  1000الى  100تحلٌل مٌاه الشرب بترشٌح من *

بترشٌح مكررات من عٌنات صغٌرة الحجم مثل اثنان كلا 

.ملل علً بٌئة لٌز اندو اجار 25كلا  4ملل أو  50

ملل من الوسط الغذائً فً كل طبق ثم 7الى 5ضع من *

ملل من العٌنات وضع ورقة الترشٌح ثم ضع  100رشح 

.بالحاضن للفترة المذكورة

28.04.2010 Seite 50Seite 50

ؽش٠مخ أغش١خ اٌزشش١ر ٌزمذ٠ش ثىزش٠ب اٌمٌْٛٛ 

اٌجشاص٠خ

Membrane Filter ColiformFecal 

Procedure
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medium  M-FC *

.فً الاطباقm-FCملل من البٌئة  7الى  5ضع  *

ملل من العٌنة ثم ضع ورقة التر شٌح  100رشح  *

 2± 24على الاطباق وحضن فً الحمام المائً لمدة 

.درجة مؤٌة, 2± 44.5ساعة عند 

.العٌنة الاجابٌة تعطً درجات مختلفة من الازرق * 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






