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Microorganism
Psycrophiles

Psycrotrophs
Mesophiles
Thermophlles

Most pathogens and Indigenous microflora are mesophiles

Hyperthermophlles #
:
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a- obllgate aerobes require an atmosphere containing molecular oxygen In concentrations comparable to that
found in room alr (20%-21% 02) = grow on surface

b- acultativeanaerobesare capable of surviving In either the presence or absence of oxygen; anywhere from 0%
02 to 20% to 21% O2 -» grow on the surface , at the middle of tube & at the bottom

c- obligate anaerobels an anaerobe that can only grow in an anaerobic environment (an environment nozs_:_zm

no oxygen) = grow at the bottom

!

d- aerotolerant anaerobe does not require oxygen, grows better in the absence of oxygen, but can survive In
atmospheres contalning molecular oxygen = (prefer the bottom but can tolerate the surface)
e- microaerophiles require reduced oxygen concentrations (usually around 5% oxygen) = grow in the middle of

the tube
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1110 1/100 1/1000 1/10,000 1/100,000 11,000,000
DF =10 DF =100 DF =1000 DF=10,000 DF=100,000 DF =1,000,000

1mi 1mi 1 mil 1mi 1ml

1mi

Sample of E. coli

DF = Dilution Factor

N

Direct Measurements of Microbial Growth
* Plate counts: Perform serial dilutions of a sample

— Advantage: it measures the number of viable cells

— Disadvantage: it takes some time, about 24 hours.

1) Take 6 dilution tubes, each containing 9 mi of sterile saline.

2) Dilute 1 ml of a sample by withdrawing 1 ml of the sample and dispensing this 1 ml into the
first dilution tube.

3) Using the same procedure withdraw 1 ml from the first dilution tube and dispense into the
second dilution tube: Subsequently withdraw 1 ml from the second dilution tube and dispense
into the third dilution tube. Continue doing this from tube to tube until the dilution is completed.
4) Transfer 1 mi from each of only the last three dilution tubes onto the surface of the
corresponding agar plates.

5) lncubate the agar plates at 37°C for 48 hours

7) Count the exact number of colomes on that plate
8) Calculate the number of CFUs per ml of original sample as follows:

CFUs per mi of sample = The number of colonies X The dilution factor of the plate counted

- W wme -.‘-ﬁ----.~--"---'.----o--.-



=T ime ([ howWrs )

\

\.5 | ae MUSQ».N B) Loe \.“.Ur&hh
x backeria absovb hulriens” X vah.__ﬂum. | .
: a mulFpy ra L
: mu:.-\rh\m.mm. enEgMe £ Qrow I‘M re fe _\Q:N?“. s
¥ prepe Ve *.Au\ﬂ.‘w: bivision - MEE«T \ &
7. “UNAA.;\&\..A» anx..»_v uvfn.\v\ﬂua& v} v .
¥ n.;rc_&mwﬂ »ulm“n.
nAmber —
~ hT.hm._u slppect nT\n.G\E.. ling

dsxb_hﬁ mﬁ.:ﬂn* l-
Y, _\smm.m_...?f_.h JrewHa pUase
X .muxﬁom‘m...mctmn,‘ wéé? phode

J&\S.QT\.NS.TW 1 Hae 3&?...:3 A Y-

D) é... UAdeol Lip

¥ come ce)ls unerqo involuhon <k

assume varioudd Shapes

x also Called —> Decline

hase

¥ oVvere %DELMS.Q occurs &k cone. = ._“.GK_.A. Weet )€ Juee)s
e J *\\QX.N. S\NCTW ﬂv\.&ﬁﬂ—am L h ..lt.......u... “I.lm\v
.&/\\ * e TRL«% Up -
arnen = B . |
qK\(?Un Aie .v.L.. ¢A ﬁb%....ﬁmlh.«»_nh X MND.TN. bﬁ «k..&.v..o.: 5 lo Ws
T ..,q.u...\V . .b...x%.:n:og < number of oAivid ing D Jerta
r Q\nv....o.. 7 C= &m\&\lh %?b....x\k%h&.\ :R»T ArE
Q.\t ﬂN\Wt\&h ) n
X Some c&lls loo k- o Lleves - Pt .& A
Whendbh Q@)ihx\em £ oullare 18 .BT T mxm.umwws&.
u po N\W_m\.&: densily.

£ Mo xﬁ?lorm..b Prpsm.& in He

<



0B e ——— — —— e . 4=

) —_

. © ¢ capnephiles > MO grow betler ak
pe (( f OO.N ﬁmsnGL..ﬂPfO?g.. .

-9 ° LIRS b PR | -
— .t po pn v v L "
' $or 7 s *'a
. . ~ L . o -4 y olo
m c . S f.. * *\..:...J‘ 4

a
A 3
-

. - ,.,...ﬂ.‘.\.... e AL i
- | .., | S ... ,..“...‘wma h .“M“Hmwm ! .\M...h.
PR TP N L4 id
VAR i Loae . B3
< = X e > et » yrin ~- L" FETEREON S R f?ﬂ-. t. .-.d.-...- 83 d’pt«.ﬂ -.r.'—u-, fv hL..s..”n ¢ ”... s.vo . W : ...'.G.QW— nva M .‘.'O..dxsb n:h...M‘.s
R G G S S iy s
s aiie B3 3 "I ol EURIY ) "e i Ababiick S aal. ) . \‘..o\. ’ ! ' u.
.:..lM..b)..'..m.Wv”~«m .wam.N— WLMW: ¢_....>An—ﬂ.‘-_=-n.”—-.<. o L =° ik 4y @ p %% M 3 -ﬁ..@..a\n.ﬂ. WW. :
RRRUDBTE NI ] = nw o ogi R R A i
) TP P—Q $ ‘o. 4 «‘v"—.rv ‘MJV
ey T o e N §as ity
v el TR =S DY . : ...VN..
- > -~ ....o-. ... W &, Kﬁ..
. BN ..w?w w..&._..mm. .mu.. PF.M
- A ' ¢ fn-- :.v- Woc d.\:\.h.' -L ' ‘.
v - Y .r.... R aEtA: U e
) . . , ...>. ie g " ..W e T4 Q-ﬂ’” —”ﬁ ant " -..ﬁossr.”-...\b..-oa.m‘ ol wurﬂte....m
. e Bl ' : 28 oc: . . . o, ..”.m...oﬂ.cv °g . ‘
Constitluent : i3tk O _ | AR L EY
e - - = > . . . v e ....H ....u .o N o un v 3 \0\ “” ..“ '\
Glucose | % g e L TR m... Yt e
. ' )

e e W e A el R R R AR T “... . B i
Ammonium phosphate,imonobasic. . - | . ° ._...d...o. g..
(NHHPOQ) . - =i e e B B

. 1 " ., T .50d 7 Tubes with —
Sodium chloride (NaCl) o < 2:0d % liquld med}a

!
’

. L
’.ﬂlu..c.-.i.rl_\.s.. - Petrl —-“Nnﬂﬁ

s - - .. -
P

_Magnesium sulfate .gmmo..NIuO, . FiI O.wm

. o MLTLm ATy - with s>lid
kbt B -e...w._ O'g. " W e, medis {nverted) .
Potassiurn phosphate, dibasic (KoHPO4) S P ¢ P A .

) -
L)
—

1 liter.

CWWanor

-

| &) . w .

.
e GE T SR e .

ition of Nutrient Agar, i e m

¥ 2 complex Medium for the g§. kiRl f R iRty L
_ rophic.aii o/ S ! |
a2 | ool ﬂ,mm ”

=
-
"
&
. . .
“I‘ -
'ua‘*&ﬂ

) .vm.U.O:w...imq:.a__.v.\.,m..mm.ﬂmn.._u_.d‘mm&..“... 291

. o | S . LR g I R T s [

Sodium chloride: " | S _m..o..m...h.. . |
| Ve Seert S0 g ﬂ
7 < |

—|II||‘|||I‘IIU v -
.

EG\D?L/O.VQK..V Culrres ave .,V/hnnnw " Qa anﬂL
ed Candle > Consumes

Agar . 5, b
Water L Tal ) liter

M .... .r

a W




Sepsis = rerobial Contamingls on
Dhmmua.m — Absence \N h...@:?&.hﬁ:* centaminahbion

Asephc ,mr:@ ery Fechniques = prevent wiierobial Conkaminabion
ON Mi@..g_ Eo:ng

B | Iﬂnrg .
Steriliza H on — Kemoval b\ s:.hvzxu uN mitrobial :m& wﬂn.rarms
nc _E.L i E QSLUWVO%N\K rv DDMR\W

Disinfec Hon = Removal of %%@rmr,\& (Mon Spore .P.i_,suv Wx\grd@.wﬁ

clumital o >Sbhoilin
@ \...lw.v UV radialbion \wu_&»:.m_

hox‘.&@xnm&_ %*Q.\:NQIDS = rh»% g\is:* T E: @:o.vkwoﬁm\« .u%
% hLVhT.lL"Q..‘S WO*Q?.SQ.S | A g::ﬂL FDL\‘

Nolke = mere \@5.163.*\ Gv.ﬁ_o:oosﬁ ON tﬁxx,.o‘.w?:..h wsldx_.u_
Surviive Lut Woen t r&&\im:brﬂ under m‘d.«@n Condilfon g

camitt zeHon = lower icvoblal coonks on Q‘rﬁ odendl s

., by alcoho) -
O@@n\ 3\_._.3 —_ NQ\:QS». L §~Q\O~v®w \\33 a r.§m+mL avda J Qmum
= | swab.:

Biocide /Caoymicide = I<ill microbes "

m:r..,_&r& uéz;‘r Q\w micrebe g

Bac Levio W*PTN —



_—

[T] MHeaF -
e AN
AlMoist +
- [Kills Mo _Uu Lnsm;eplmu Haei v &l - 0 Hea GD Pucko claving
- Y : ‘ . N ACA A A A A A
enzZymes < Dreu,.snu 2D &éx& Prorein mo@F_aroS mLQs?Rr?v - steam under pressure _
- lead< Fo %QSA.IOSD_ ..SAh_J.,\D\_LOSQN Eiiing o Eo:.\..s sream ] vwsbﬁwmurb_\ Hae mvgzxﬁs_‘rh”
ey miL — K_:,W /\@N*Q We. .WVBN\. N.:,Q{ bc\-uu._ Q *‘?.N\ .‘lm‘}-\v, )
T 1, 1@33&&.—\ MVDL A(.Q-gbh*\ Q: W ruses QC.;.:...; ._.mu\lw:,.S - Mvgﬁ%h". sm mUDSB«Lk .
- S m%.TNBIO} 0“ \Vﬁ)-h.n\m - Nave — o> .
_ lese n\ummmnh,\n nd - temp = 121 C :
r YO»*?&L\-Sw*\:.’NS* on é Uh‘bﬂﬂ& A »
Tiermal Death P Ny Sishes |, bas - All MO =f andes pores ore
e which all FCTRP) > lovest =22 Ly e e killed jn 15 minute
p- cells .:ar.Az, Pitchays uzed a&_‘:.‘mnﬁgm..n~ .nom..wmm,.:
alensils , Inessin 5.

Q,LT:F AaYe F..:m.n_ . 10 _3..:??6
H.E::o«xm:—.v \Wﬁwx%“m\

1
'
’

.. @ ﬁm% *Q\SZNQT.OS m
_Zils Al pathoqent Jps:z”f

Non- mvﬁk..?d e ML
i h.\_hmh.,ﬂh.‘uu h.No“ .hﬁ,.\ 25 v\_:\_

(i) Hokatv o li zakion > reqaive”
~ T demp .= short ESSWM\M.IN\‘..MMQ

bomp. = 172 bor abodt ZX

\&&Q \.\\3%& &—&\;\g\&

-~ \wsm?x«”\.@sf _witraT femp = )Mee [< 1 ser

- s .

nees ..J\Mb*x:QLt»\_h MS ~» .q:..c_cm.
\»UCP.* QS_.K\.AE




- 34
= MV\P.%HQ é ? . o i @ hhu&n_
c r% ~_M.N .%”.n— mAv.\ muﬁh Hhrou v niechan: @ hvm\@%\ “ﬂ.&@NE
a sCcreenhle marer: ‘[ »Mra - msSm ¢ o
small enough Fe MI,WH I - ¥ chemical reackens wrhemp o SER - ="
i . - possible changes il prokein —- Prserving microblal cedht .”
- to S m\\._.\Nm\ _ehuﬂ?\..m.mxh..x,\m\ \SQEN&M i‘nmm B Bt i :AP al C v és ”
- i ul by !
.._....h/n_:‘s».. ﬁn_rxﬂm\ ELwD ‘&SN\ué \U\K‘mwﬁﬁb\\w\mo.). ¥
_ _Naccnes \stﬁwva.h .n.e_:\r.of
D m&? U . » .
- membrane FRllers = Subskances such at D ..lh.ﬁ..w&%éros Bacleries o?n

rellul oce. esters of 1& bhe WGE&

“\

_ Pore s8i2e8 = 0.2 Hm a4l =H5 Hm e

(Yo Mumml Con TC _

\N\r\h.@b_ E\\ro,\h =
LN

CC%(R_&‘SQ; h(e Lar I)a:/ e 'Mﬁ_.%oi V&nsﬁn .

- . Non- tonitin wre ”

_ more Enefgy Fran Bens enizing [g) esmoble B0 g lgsees .

- wQS“NP\T.O\, a\% v\po —p ?&L«vx&, Sh.L. Aan P eon - \W L« bs of 5 a(’s mu.\ur.\;»w o cHO b.:@ﬂ o

: . }o preLerve 2 - @, calefs , Flawer?!

it uvm\ﬂ. p_Nnk‘_.o..} Q* .-...vr»«gm.ﬂ,n\ixrhbkhb&\ ».v . e gga%.v} « — .
— - Causés s_v_pmiv_qk& 0% 10 of) ﬁx&uﬁ.@\c_n&

dis wuu?a denkal mF::mL..

, , co ke _ Salb > Vo wx&%?s\ S\SPT
_SoniZ\n\ N?L., Laom CK\M.@F~. ... .?G.»&\.V P NI\:_\M % |
. T -t %goskim

_pok ver _vm\:m\*ﬁ?rdﬂ L\ cooms,
_ kil .&Qovﬁ in t 5 »,.«\sw,wh P oo terias &%ar_@ Jm u:é& g by 1055
B‘Q‘\MQ\\.S~ QW&\\?_‘««\» res ’ \»} C & N = \ﬁ Qv.seefvh\ ﬁ - mQL mvl.&g(%ou) .
- di nsnmh*. 4»&0.:5\5 " arow o 2%?&:3
" e DB At
K.S ru..u mo 3 ure . .U_/:P mex\»\?&m\ §§9m5 C.—\&..me .ﬁo,\ nb..\.w“



_
D Phenol =y Phenelicg 25 Bis mha
: 'S nhels
_ e chanism> < VAP plasma m. ” [3] I&?Q@Sh C Yodinaag chlering)
L denatuve b3N&§hk - s to\&hT rm:&h‘vm\unﬁ skip odin - ' b L M
bk Fetd 4 ~ l0aine = Prelein func on “
@ meP@SG_ £ x e ..wlv.s.nLOh " iTszL v.mv.mﬁ_.«::. = m_Jst.u Oxmn—.N.G AQ&.S*‘ “
—t_ PP it .lln'nll.l..-lt j €7 B e N . o .-A*
T e e bad o . dmwﬂ.-mwww ] mzzéu Pty _qw;_ b 1
- YN :.unug. T T alke” e mrdsru oKV .N\m.‘u 4
2] 8 Cb?L ; i W] —ellut o m !
B) phenolics [2] es (chiorhexidive) < onupentn 15 agent p
bk oA _Disruplion plagma m - _
- g2z O~ pheny 7 sﬂ | aurf gkin nw:.,imnr, n - fedive = ank PRE 0, bt
= \Y o S\fﬁ LU Pﬁ\.w = : e . n -2
-t = - M%wcmﬁ.%i@”#“ _skm mslw%om\u _ bactericidal Tou Wﬂ.....dmw . - cMovine = %9—.@\ = EInTe
e \Je—hOQ.v SAN.\SVB.}@h ....503...—..95.0 7 —
\cohe _
E D Q\Th‘.) ‘%P:VL
@ Cabhenic LQT\@msT
I\P\f.\.(l\(\\(\/l-\(\l.\(\
- @FPT\.\ NG u ammonium ComMpoun As
_enzyme i hi biHen
- Pro Fein ﬂmm_w.\fb\n\%\i._,a;)
_hsruphion of plagma M gents . .
> v | % ..SZ.KSESI p\/.\r\f\(\,\{\f\(\{\r\\ :
_ QST.WNﬁTeN\ mvﬂ E. S gh\—)n..xz.hﬁ../ RSOQM‘M”% ¢ .NEPPSUJ 4 ﬁmo ...Q«VSHR:L
wu i V\a el ._<§,m

w}e nels \FVGM«.\ &uolu




\

[7] orqanic acids Al Gaseows <terilantt
- \WS.N\””.__DQ_.MN .,_\.H .w T.TOU - EX = mf—)%_&g hvx._mﬁ
- O u 2 mh.._srw molds - w@« Ogm‘hfn &D«:s@&m \_ou
- CC...LQ!‘\% wa&ﬂ_ Tv qn...s—-ﬂ.ﬁ._
molds o Seme bacterta g comens
in loods of Cormehcs - o <1ZiVY »&ms.:

_Ilﬂ\\l_ Al Lm\ru qe
:H\wﬂw%ﬂj»rﬁgxox

_ 2@ & mmn.I/R\ QBT«:K«O_&P/ Joo
\m.&canngruLm. - e $5 YN v&f@ %72;

h\Gdghr_Ln\anm —> .L.,h...Shmn.uT»P} lr.ﬁ
.‘EL"\(.?_ &A:.. Ws\@sfb .

.&@ﬁ_v wWoun af

e

- hox masfasa...:»*?_ uc«?&u%\

_ ( errm_vr,n
~ H202% = W%L disinfech

— Most clemical aq enks ave
BLSR ”

o Mawa\m

dicinfectanks Haat
micro bial pPoput altons k-
leme | S

nt

. e P = e oW

- =9 W w



\

¥ 1 haym !
oﬂr;ﬂhuxosﬂb?o eNi e
*V_gn.,su a cell n 7

.A...vo_,.L .Qﬁ.ﬂfﬁ - > g.me\o h\um\.

\l@ﬂav\fﬁ.an.

| ¥ ony . :

M.O?\r_\.,nus \kﬁo_.v mc M&LS.WQ_.L Séﬂn__m.lv V nv.m.\c hn@.&«.

A A A_AA_ .M.GL.\»—JO) A 5

- m«ﬁl«rtybus \\L&T_?L S..Pré\ v . /e hﬁua\
_\..Ac:.,L m?«o_‘ru media > Ne num«.

- .Oabwiﬂ_r\h—rh

x <SS -aqar = ma_§o§:»\mr..u~,:§
aqar -> selechve ML a

_leask number o ,
_ cherk-rerm mfoéd@ il be Porm es) IN A:»L?L‘
H#

- swelhin
-y xwﬂuu E&s%di
* mw Co | @@Sh?r—).o} rs\.ﬁ.“ .N\_M.S_..:
—

X Mived calture =
conkains > L MO _u”qvﬁ

o ﬁ&«m. .n.\c..:.énﬂ& — Nk |

7\#0 TQ%@ ..uW.W&ﬂs
in drinay col Hures

Jdue ko hosfbi.sar,o&/

K to U@f P .
we ube gheak plake

.\RNT?QL

® Um\n“v\ﬂ.)mm ZINgq = ﬁ:.:é?& %_3
oA nFJvPso_.s.q T,Ar:m ot &SRF.‘F\Q&@S \vtﬁm\ ﬁce:.Q.xN\
- ~q5¢ ; .
ol W o = .x.v_e%n,\rbinmg 5 “
llizahion = (Freere? fing) _ ey oamenk e o _ p o
@ _..\\NDMP.«... 5% M micro bes ! 452@& ﬁosrjsoe&/& QS_T:& MO .MQ«,M TDWM)TD.MQBW_PAW bu
< =14 Wt i " - .. :
ﬁ\.\MNfA e 54 e \\H\N‘\n h*lw@ a Qdiﬁmm i h_..\.vmuu \05&&, “ _ we M,.c.n—m\ e .ZP»,P W
1S x«io.\PL M&\fmb Jaccam \.vuu S@&%\s& the- swppy < 1 @c»m?l&
3??\_.65._\..»\. n%\ \@\33\& watr< _ Wt make A .WTK% ANGNT»UV
excess MO bo line on & Lst AE&AS*
_ DProm b LsbFwe lake Hre-



many industrial and research procedures depend
onthe maintenance of an essential species of

Foraod microorganism.

sterile
alr

Stopeack to

control rale \-

L S—

These are continuously cultured in a
controlledenvironment called a chemostat, which
regulatesthe supply of nutrients and the removal of
waste productsand excess microorganisms.

Fritted glass digc —~ e
to break alr IS
into tiny bubbles

Chemostats are used in industries where yeast is
grown to produce beer and wine,where fungi and
bacteria are cultivated to produce antibiotics

Effectiveness of Antimicrobial Treatment Depends on:
— Number of microbes: the more microbes, the longer

S o ¥4 g s b it takes to eliminate the population.
g e Gy - RORUIaion (1 : ; .
IR TN et L — Environmental influence: (organic matter,

temperature, biofilms) inhibit the action of chemical
antimicrobials.
— Time of exposure: extended exposure for more

resistant microbes or endospores are required.
- Microbial characteristics
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