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Enterobactericl-:—lceae Family™

v v

Noncoliforms** Coliforms

Shigella |

Yersinia ¢ ¢

Providencia

Salmonella JTotal Eecal

Proteus Citrobacter Citrobacter freundii
Klebsiella Klebsiella pneumoniae
Enterobacter

2kl ARyl Wds ASY () 6l o8Y) Ao ganal AEICAY (ulint) £ loil piagy (N (ganl)

Pre 1994 Report 71,1994 Enzyme-based
Acid and Gas from Lactose Acid from Lactose O-Galactosidase
Ezcherichia Escherichio Escherichia
Klebsiella Kiebsiella Klebsiella
Enterobacter Enterobacter Enterobacter
Citrobacter Citrobacter Citrobacter
Yersinia Yersinia
Serratia Serratia
Hafnia Hafnia
Pantoea Pantoea
Kluyvera Kluyvera
Cedecea
Ewingella
Moellerella
Leclercia
Rahnella
Yokenella

bold type = coliforms which can be present in the environment as well as in human faeces.

bold and underline = coliforms which are considered o be primarily environmental.
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TABLE 90201, KEY QUALITY CONTROL PRACTICES

obsall Lia ol g 9 )Sua (g alsa

=|

Item Agction Frequency
Air in workplace Monitor bacterial density Monthly
Autoclave Check temperature with max-registering device Weckly
Check performance with bioindicator Monthly
Check timing Quarterly
Balances Check zero Daily before use

Check sccuracy with at least 2 weights
Service and recalibrate

Monthly, preferably

Biosafety cabinet Inspect for airflow Each use

Have certified Annually
Conductivity meter Calibrate Monthly
Dilution water bottles Check sterility, pH, and volume Each batch or lot
Freezer Check temperature Draily

Drefrost Annually
Glassware Inspect for cleanliness, chips, and etching Each use

Check pH with bromthymo] blue Each wash batch

Hot-air sterilizing oven
Incubator
Media

Media-dispensing apparatus
Membrane filters

Conduct inhibitory residue test

Check for autefluorescence if used for testing
Check temperature

Check performance with bioindicator

Check temperature

Check sterility, pH. and appearance

Check performance with + and — culture controls
Check recovery of new vs. old media

Check volume dispense accuracy

Check sterility and properties

Initial use and new washing procedure

{also may be annual)
Each batch or lot
Each use
Monthly
Twice daily when in use
Each batch or lot
Each batch or lot
Before first use
Each volume change
Each new lot

Membrane-filtration equipment  Check for leaks and surface scratches Each use
Check sterility Pre- and post-test
100-mL volume check Initially

Micropipetiers Check dispense accuracy and precision Quarterly or more frequently if
heavily used
Calibrate Annually
Calibrate Annually
Microscope Clean optics and stage, check alignment Each use
Multi-well scaler Check performance Monthly
pH meter Standardize with at least 2 buffer solutions Each use
Determine slope Daily
Plate counts Perform duplicate analyses Monthly
Repeat counts Monthly
Reagent water Monitor quality See Table 902011
Refrigerator Check temperature Daily
Sample bottles Check sterility Each batch or lot
Check decholorination agent efficiency Each batch or lot
Check 100 mL line Each lot
Check for autofluorescence if also used for Each lot

Temperature devices:
Working units

testing

Check accuracy

Annually, preferably semianmually

Reference units Recertify Every 5 years
Timer:

Autoclave Check timing with stopwatch Quarterly

Stopwatch Check against National Time Signal Annually
UV lamps, shori-wave Monitor bulb use Each use

disinfection Test with UV meter or perform plate count check  Quarterly

Weights:

Working Check with reference weights

Reference Recertify Annually
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Chemical method 4.l (&b .2

Different Methods

Methods of stenhzabion/ disinfection

[ I
Physical Chemical

|
Physio-
chemical
| | | | 1 - Liguid |
Sunbght Heat Vibration Radiahion Filtration
— - Alcohols
. of-ionizing Earthenware - Aldehyd
Dry heat  Moist heat t . Syees
U v lonizing Ashestos - Phenalics
-Red heat ] -
- Below 100C Electomagnetic Sintered glass Halogens
aming AI00C Dadiculate Membrane ~ Heavy metals
- Incineration L Ahove 100°C - Surface actve agents
- Hot air oven ~[yes
_ Infra red
—Gasenus
~ Formaldehyde
- Ethylene oxide
— Plasma
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Filter membrane , Seitz filter , Sintered glass filter
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] SEITZ FILTER

They are made of asbestos pad.

[For further details see Cooper & Gunn Dispensine pn. 5821

S
Feed Solution >
%

Purified ~ £
Solution W/~ }

= Seitz filter

Sintered glass filter
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o Jlaandll duslially o 46 — 44 ) shal) dosi e il Ldhal) dals) (B iagas
LGLkY)

Sl dagide GLbY) @i V) plac s dshs o g3 GLBY A LY e s e
(sl aidd J8Y) e 4385 15 54 Bacteriological hood dussle i duwlS b

Storage of prepared media §yasall 45l g lall (0335.7.1.4.5

Aajlaal 21 Y s Csthaall @Dl T dulie iliaSs ddiadd) 23gl) jyias @

allaxiad slass aleaiad 4S5 Y Jlanial) de Byoall A i A5 JlaV] by Al dlls i o
Dysh il e alds (gl By

Al b aSaa Syl elaal) 3g Wiugat a8 dasind ol S ciliall (e BLLY) Laias e

comase DA Jertiadis 0S5 013 13a (3lal) deSae €0l GalsS] Jlaaiaaly
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Ly plae iy deSae ] b e gl (e Jolal 5aa] DL 0385 A i) jias @

ughll 3 el

piail) J8 Q) ans O3s: 8 Broth tubes Gsall calil e dughall b 33l e Caislly o

cl) 2l %10 o ST 2 IS 1) 5 L dagha )l 3 Gl JaaYy adanll des

Aebaatiod Yy ) axdicad Golll 5aad 13 ceguall o Gliuall e ggian Al lid) esl o

& eyl vie Ll jis Ly Ready to use Ljlas jilsiall ageally juasall Sla¥ly Gl @

e sl s o) e Lavie gl uiaatll Gl 15 aae die lekafie daaill gl

olasall Glileall (631 Jalgall

tagh Alaginall ) g gl Tasda Byemnall 400380 JalsgY1 (s i agy Joan

TaBLE 9020:V. HoLDING TIMES FOR PREPARED MEDIA

Medium

Holding Time

Broth in screw-cap flasks*

Poured agar in plates with tight-fitting covers*®

Agar or broth in loose-cap tubes*

Agar or broth in tightly closed screw-cap tubes

Poured agar plates with loose-fitting covers in
sealed plastic bags*

Large volume of agar in tightly closed screw-cap
flask or bottle*

96 h

2 weeks
2 weeks
3 months
2 weeks

3 months

* Hold under refrigerated conditions 2-8°C.
+ Hold at <<30°C.
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Dilution Water Ciuiail) slua :1 dyjas

Serial Dilution :2 45

Pour Plate Technique :3 4,2

Streak Plate Method (3L} Jadads ddy b 14 4yja3

Microbial Stains dug Sull clivall :5 4
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Dilution Water ciudiil) ol juasi .8.1

:Buffered water daaiall sluall.8.1.1

aa 34 QY cabaiall clawgdll o StOCK dua) juaail e

s sl (o) 4 LSl dlm Y | Potassium  gaagyugll B e asalis

)y 2ie 328y 30 e Jshl B2l sle Jo 500 .3 dihydrogen phosphate (KH, PO,)

3540 Bl

lgea 0 Jslae dlaulsy 0,5 £ 7,2 sic pH Lol ¢ i

b el Al ) caedg (IN) (NaOH) 448
= Al cla juaal e

29 aha 81,1) asssicle 2yslS Jolaa (e Ja Salaiall clacssdll Jslas (e Ja 1.25 Cocal @

hie cle A1l1 ) (M@CI2.6H20/L distilled water) asuiss

+9 ol Ja2,0 299 Ligs) I 5 05 Gumy il e oyt 3 (6 alll ajgi 8

comdbie 121 s dayo die 428y 15 sadd aanlly o8 o5 Canedsl) ele (e o5 e 0,2
( -% 0,1 ;<) Peptone water:(ginl) ¢l.8.1.2
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0.2+ 7 xc pHY Lol o

38 15 5wl a8 5 e 0.2 29 5 a2+ 99 Sy @
sy Y im 3l i A vie 428y 30 (e Jobl s Canids sle (o A LpSH Am Y e
.}\Sﬁjﬁ&*_\y

Serial Dilution Juluial) ciuasl) 43,0 8.2

(st Al Cids Aala) ol (B danas s leny dm el G e ] At dale 35
10 5] Cadas ol 13a (06 @llhy L9 e

By 8 Anay Jo¥) Ciddl) e Al 1 32 sass dale 308 s V) Ll ) e
100 & 1 Casdil) macay @llig Caidill ele (o Mo 9 o (gsin ) S Canaal

A Caatl) sge ) aliily Al 1 5aan dddes Aol 4 33 5 las (B (a2,

- 48l claisal) ey o8 Faplll Gui @
DY) e GLLYI e coal) 8k de 3y casthaal) Ciisall e e 1 33 e
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=I olsal) Lia 5l g g Saa (g alsa

ccnednl) Cglea Lf G;'\tﬂ\ G yealg Aalll Glyeriall 22 @

1ml 1ml 1ml 1ml 1ml

Original 9 ml broth
inoculum in each tube
Dilutions :10, 1:100,000
11 ml 11 ml 11 ml 11 ml 11 mi
o ‘ . ‘
1:10 1:100

1:1000 11 110,000 1:100,000

Calculation: Number of colonies on plate x reciprocal of dilution of sample = number of bacteria/ml
(For example, if 32 colonies are on a plate of /10,000 dilution, then the count is 32 x 10,000 = 320,000 bacteria/ml in sample.)

Copyright © 2007 Pearson ion, Inc., ishing as j Ci

Pour Plate Technique diguaal) (3Lla) d& b Ll <) ) 8.3

2 axionn (13655 Ao B0 Lad) LS sae 5aliy o) Can LSl ASH 2l 5y Jasall a5y @
Pk WSl Al gl Gl e 45

o) dallee Slles 5ol (a0 i 8 2ty @

- sl ASd Aol Adla (Sgise 03T (A by @

s daddieal) ¢l .8.3.1

datas Olale o
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Aozt diadig 3l 8 axdiaad) A1) augll (e (el 5) (Ao lgie JS (gt il @

Nurtient | Plate Count Agar (e Yo oluall Jillas 8 R2A agar Sl Lausl)

Agar

taddiuall gl 8.3.2

Aa)l e driead) 45580 ciladed e ks syuman

s ) sl clice ic),5.8.3.3

i 47 Bha daps die e ples 8 lgaiag o3 Ll il jemi o3 @
phra (57 Gib (8 daiag diall (o Mo | 33 ddiee Laley @
Gl 8 DY) cald e dusul s B @

33 4 Aa Galall dhals 3l e daugl) e dinll Ll 8 e
sl by n alal) S50 @

PRy gl bl aiag e glaall J Lglae galall oa @
Ll jiae ®

dall pen )i @

&Jj\ &cmj@j\&uta °

£ 30 ddens S a0
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Pour-plate method Subsurface Surface

N ‘ D) colomes i
) ) / Incubation golonies

N S ‘b
—— ) @ o ?.'-E
Sample is pipetted Sterile medium is added and Typical pour-plate
into sterile plate mixed well with inoculum results

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

Streak Plate Method (L) Jaubds 44,k .8.4

Lola dliadio Cilparicn Ao Jonasll 52 Jaladill (e Cirgll — @

oSl Il Jandanl o Jaseedl Jasdaiiall danplay sdaal) eV Ay mlace o Lill Laladi— o
daleial) Tanlassl) f

Sosel) Basdaiil). 8.4.1

DAV ila ol 358 25 gl i) 5yl ke, ahall Cagyla i @

chw o hhiyg dabidal de)iall o0 LoOOPfuUll s22e ca 2355 @

Llall 25l

Sl Jaud Lapll clilll (o< @
el 24 53l 237 dic gl BLLY) (paad @

Ldaiill (e A giall A Clyerics jsela an e
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Laleial) Jaudadil). 8.4.2

Goen LS il 3yl adad , aiail) Cagyla Cns @

Al mhaw Ao Baalaie Jagha Jakady dabidall de ) jall (e B2al) cas @

aeslly LS dbeal

5l 2 35 die Aglie 3LLY) Geasd & el Ja) bl (iS5 e

icl24

A B D e el s baoys Ji (JoY) laghall dalaie 8 (ofS)) gaill LaY @

Confluent growth at
beginning of streak

Isolated colonies
at end of streak

James A. Shapiro, University of Chicago

Figure 5-4c Brock Biology of Microorganisms 11/e
©2006 Pearson Prentice Hall, Inc.
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Microbial Stains 4ug Sull claval) 8.5

Cudi b W (e Y AaSal Ll ol dalall Zadall sLal) o Lya<ll JIC a1 pasl o
aanil Lald Gliay Adal) Lal) EISH gl o3a juall Ailany deabg danpdl) mhaa e
LAabiad) gahal

g Saal) il Jlae B Laladind JiSY) Ciliwal) g6l (o

Simple stain Jasw) &m&\:?ﬁ .8.5.1

as o s @S Ll g b o saaly Ak liiiad Lol gocally Laiy @
e Qb A (33l Bac Badl Cufiadl Smear 5yl (LSl e 4ol (e lad sae
(sl el 8 Anll Al Jlaialy gl g Aaay Sl Ciaty sley il
oSl LAY alad) JSA macagig Al Adaseal) cilasall aadiod

(gaaiid) Glaiall ouibhiall ¢oaliall () daria Lo dlesianal Cliiall jg-il ey @
S ol

Differential stain Llalil) fual):Lili.8.5.2

S e gana G uaill @lldg cBanly daea (e ST aladn ) Lol gl 2 ady @
Gl —all el ey Lo AyaSll Al ligKas shal (s o uall ol dibiae

v L dlalall
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Gram stain a);a 42.0.8.5.3

uﬁcwé\gﬁﬂ\ﬁuﬁww&\.@y oAy iyl Qw\e%\ww\o& Y @
lalitul «Gram negative (G-) ¢l 4lbu s Gram positive (G+) ¢l > 4 ge (A (i S
Azpall sda & L oSl 5240 A 5l sl )

s daall 558.8.5.3.1

Al LSl e al s Al daa sall LSl Cell Wall i) Jlaadl S 5 cailay - @
Sl JK& A& e 8 WS ¢ Peptidoglycan OlSels saxisall A8uda claw 8 ol ja Aapal

GRAM-NEGATIVE GRAM-POSITIVE

4 ]["i ), 8 FISTI IR GRL > ©vter M

—— Periplasmic —

o ¥ - e
G 9 space _pe
. Cytoplasmic .~
i membrane

) Lol oda Jaxs dayal ) Crystal violet awaid) Jiw Sl davas i) xic ©
Al las Jada

Crystal sl Jlicw Sl daa ae Jeliy lodine Solution sl Jelas d8la) 2ic 5 @
Crystal violet — lodine complex _aww s Sy (< violet

Crystal violet — Sl &35 aadaion 28 L) s ) Jax Alcohol Jgasll dila) 2 @
iy Sla i) Aok o cuew aha drsal Lagall Lyiill o lodine complex
e Ll Ll el (e gl JoaSl 3 Lot ¢ st Gl 32 gamn Lyl
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Al LSl gy a s a1 sl ld Safraning gulyea) LuSled) drual) 2iLa) 5 @

Ui o phal Aial Gpmgal) LASH Ul ¢ enl lgis) pmanmsy il lgish il s Ak

. ek Lgisl Jasg Safranin s

Gram Staining Procedure Gram Positive Cell Wall Gram Negative Cell Wall
Process of test Appearancs of Effect of Step Effect on Call Wall Effect of Step Effect on Call Wall
Step 1: Step 1: ) e = - Step 1: )
Begin with heat Cell wall remains - Cell wall remains
clear. clear.
fixed cells
Step 2: 5te])_2=gl - {5:1;-1]);':]1 ) ]
Flood slid Paptidoglycan wall iz stamed _— : - —
._DO s _1 = wrall is flooded purple from the PLETREAR R LR —_—
with crystal with erystal viclet ervetal viclst dya.
violet dye for 1 and appears purpls.
min.
Add iodine A crystal welst - A crystal violet- " "
zolution for 1 formead within the formed but does
it peptidoghican call not adhare to tha
wall trapping the call wall dus to the %
parple stain. thin layer of
peptidoghrean.
Step 4: The 4='*_'.‘t.'4.1 Aol Thea 4=‘9:ta.1 Aol
- : ety wviolat — Ty wiclat —
".?t-_ash slide . plex is 1 PO A
with aleochol trappead with the washed out of the -
for 20sec. peptidoghncan call thin peptidoghrean i
wrall and dossn’t layer. =
wrash out. ¥
Step 5: m= STEDI:"d .
Counter stain A e e call e e | [
with safranin. wiall remaims Eram negative
stained purple the calls.
rad safranm has no
affact.

: duglhall 991.8.5.3.2

.Crystal violet " il Jliun I " dpulul dava @

. lodine Solution "2s" Jslas @
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Alcohol "ds=SI" sl e Jale @
Safranin ol &l yeadl "ol " drpa Jia (it Olll (1Se) Ailide dapa @
Jasll jlia sLe @

At lual) Alee &)ghi . 8.5.3.3

Az olpe ddali lgple aumaip ddplai dag yd 240 @

Ay ) e olpall Ak A Leadig Ay 5 5 yaniosal) (e ddads 221 el 3 ) aladinly @
Ayl e s i s gl

Ol a0 g el e (oSl adall) Ll a4 580 @

A28 Baal i) JUiy S Jslaay oLiall juai @

celall dag Sl Jusis o3 ¢ dzall Jslae e 330311 (e palis @

.48y 3ol 4S Y g ca gl Jslaan cliall ezt @

slally eliall Jusad o3 ¢ 35l Jolaa (0 palis @

ol sed) (8 caadldag yll &l i e

Al ) e B ydall 3 ydalf Ay Al Aiilizaly €l 5 ((%95) J s Jslaes eLiall Juss @
Liluiall J Sl oy (s ALY ey ¢ eliall o o 55 0 amy Jsasll Lgie Ll
Ot e ()5S A8

PN ERE I KRR PRIPA IS I NES T

A8 Caal 3aa) (il ) druay lizl) jexi @

el Juah 5 ¢ 53030 dapall Jslae (e (alit o

A ) (g paty Caiadl) dglee (o ) ) (S s ¢ Lalad o (S el sell (A )il &5 e
00 el @8 paludl o) sl

(s Seall il )elzall e ol <y (e fas Adapn Al i @

A SN Adall Jlasinls dag H8ll (asds
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GRAM
STAINING "

Flow Through Procedure | Wipe bottom of biotiim slide clean | Clean top edges of slide about 2mm

3 petroleum 5
; petroleum
selly jelly
> cover siip
held in place
sheet of paper cover slip cover slip by petroleum jelly

Bf':dt:g::‘@wdpzﬂ:g&l:"x" Cower slip with petroleumn jelly Biofiém on skide with cover slip

6 7 8

crystal
viqlet
)

microscope

slide with
cover slip
Wash with waler Examine under oil immersion through the cover slip

QLS dolgs
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Aalall 2,0~ olual xn sl Janal
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Ll ol 4SHd
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Auaslil) olus 2S5
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4)uCy ol 4854
Al 25,80~y ol sl Janal
L gial) olae 2,
Saall olue 4S5
Adaal sl S,
Saall slue 35,
psadll olie 4S)4
a3l slia 2,5
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