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1) media prepamien
2) Seurele of micbial
Experiment 2 Coit b s
Preparation of culture media under aseptic conditions.
Quality assurance —microbial monitoring of environment
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» Introduction: o ‘5 us-;:p:f: leher
Bacterial taxonomy i Liip> 9] 3pecics—> Smal
T p it

each species has to be assigned o a genus (binary nomenclature). There are two of
tha name, one defining the genus and the other the species &.g

The genus in this case is "Streplococcus™ and the species is apes e
The genus is normally writien with an upper-case initial letter and the species with a lower-
case initial letier, e.g., Staphylococcus aureus or Escherichia coli. These names ane printed
in italics to designate their status as proper names (in old books: underiined).
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Normal microbial flora G pret L st i
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The tarm “normal microbial flora” denotes the population of microorganisms that inhabit the
skin and mucous membranes of healthy normal persons. For a healthy human, the intermal

(e (le , tissues,@g biood. brain, muscle. iy, are normally free of microorganisms. However, the
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surface tissues, e, skin mucous membranes are constantly in contact with
environmental organisms and become readily colonized by various microbial species. The
mixture of organisms regularly found at any anatomical site is refemed o as the nommal flora.

Factors Influe Mormal Flora

1-5,"-5' 1. Local Environment (pH, temperature, redox polential, 02, H20, and nutrient

levels...). Is &
e —
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. 3. Age
in‘—ﬂ-' 4. Haealth condition (immune activity.. )
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Consists of relatively fixed types of organisms which are regularty present in a particular
area and when disturbed it reestablishes itselfl like Esch coli is a normal inhabitant of the
intesting L k=

The microbes of the normal resident flora are harmiless and may be beneficial in their nommal
lecation in the host and in the absence of coincident abnormalities. They may produce
disease if inroduced into forekgn locations in large numbers and If predisposing faciors ane

present. ikfeydine Jb Lavi&e F.coli T Plow gla ﬂ‘d_g_'
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Consists of nonpathogenic or polentially pathogenic microorganisms thal inhabit the
LGOS [hours, days, of weeks; it is derived from the environment, does not

produce disease, and does nol eslablish itsell permanently on the surface. Members of the
transient fiora are ganerally of lithe significance as long as the nomal resident flora remains
intact. Howewver, if the resident fiora is disturbed, transien! microorganisms may colonize,

proliferate, and produce disease. .',,.._“,l'u.n
4l fadl Jua,.untaﬂm} 9= harmial
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Beneficial Effects of the Normal Flora . dsoase i pSe

mmmmamdam mnm#lhmmnhhﬂd
exposure 10 8 normal fora ane: m.;rgb 'I“'o'“‘l' ﬂﬂmf"‘ "

1. Vitamin deficiencies, especially vitamin K and vitamin B12
2. Increased susceptibility 1o infectious disease .4!:.;}!14"# bary 2
3. Poorly developed immune system, especially in the gastroiniestinal tract {.-'PLP'F:E'!

4. Lack of “natural antibody” or natural immunity io bactenal infection

1. Normal fiora synthesizes and excretes vitamins in excess of their own needs, which can __ ‘J‘r}niﬂ‘-if}*d
be absorbed as nutrients by their host For example, in humans, enteric bacieria secrets PR
Vitamin K and Vitamin B12. ot Lgiw Tyl
2. Normal flora prevents colonlzation by pathogens by competing for attachmen! sites or for vik ¥ fBz o=
essential nutrients. M.O R rpotose =
3. Normal fiora may anlagonize other bacteria through the production of substances which
_iphibit or kill non indigenous species. et e i
tﬁmumwmmmwmuumm i.e., mmmmm
s (peyers paiches) in the Gl tract. The caecum of germ-iiee animals is
enlarged, thin-walled, and fluid-filled, compared to that organ in conventional animals. Also.
based on the ability to undergo immunological stimulation, the intestinal ymphatic tissues of
germ-free animals are poorly-developed compared to conventional animals,
3. Normal flora stimulates the production of natural antibodies. Since the nomal flora
mnuanmmnﬁ_&m.wmmwm.
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» Objective: cnbibods £ 15) jiax 4 sydem
The aim of this experiment is to:

1. Prepare the Cuiture Media under Aseptic Conditions

2. Conduct a quality assurance lests  microbial monitoring of environment

QMD e o5 oo Jidy ol environment O~ (f=
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Preparation of Culture Media under Aseptic Cnndltlnnlb Wt "% U"‘i""-’i

Microbial Growth: Refers to an/Increase In cell numwh cell size. Bacleria grow
L
and divide by binary fission. a rapid and relatively simple process.

The requirements for microblal growth are both physical and chemical

m perature: microorganisms live within restricted ranges of temperature with 2= 5l

2 I
c_f‘" P 1{';_, 4~ range of tolerance (minimum and maximum tolerated temperature). The minimum % . Y
Lr.r“-‘;,v growth temperature is the lowes! lemperature al which a species will grow, the oo cfiaw
. _ [(plimum growth temperaturg) s the lemperature at which it grows best, and the —p lpe 5]

_m-ulm growth temperature is thé highest temperature al which growth is
possible,

¥
2._pH: Most bacteria prefer neutral pH (6.5-7.5). Molds and yeast grow in wider pH range

5 |
while i prefers a pH batween 5 and 6 r*f:;f . or‘i-jEI-'

3. Osmotlc Pressure: Cells have aboul 80 (o B0% watler of their structure, and nomally —s af] el ].%t. %:'-s
the sall concentration of microbial cyloplasm is Ibﬂu‘
What is the effect of presence of microbas in hypertonic or w solution?

=hrin Buwelling
4. Other factors: Like mlmu.ml and tmae. fage “ﬂ
1. i !I a structural backbone of all organic compounds. ‘I‘t&bu_‘ucrg? are lipids,
profeins, carbohydraies and carbon dioxide. Y
orendC Bourte

2. Nitrogen: Used 1o form amino ackis, ONA, and RNA [T sources are Protein®
ammaonium and nitrogen gas (N2).
Ran Organdc Beurce
3._Sulfur: Used to form prateins and some vitamins (thiamin and biotin are

protein, hydrogen sulfide and sulfales.

4. Phosphorus: Used to form DNA, RNA, ATP, and phospholipids. Its sources are
mainly inorganic phosphate salts and buffers.

5. Oxygen: Organisms thal use oXygen produce mora energy from nutrents than those
do not usa it ie., aerobic microorganisms produce mora tﬁlrﬂ‘_ﬂ n anasnobic

Dl d— 3y Pl M0
microorganisms. Waloh D 0 o F-u L.IS“ A
6. Other Elements: Polassium, magnesium, and calclum are often required as Snzyme

E.:...\ q:.""ﬂ:-r‘

Mum I8 required for cell wall synthesis in Gram positive bacteria.
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Bacterial culture media b

To grow bacleria, we should provide them with sullable environmental conditions and
suitable media. The mixture (in which the nutrients are supplied) is referred Lo as the growth
medium or culture medium. oo oo F

A growth medium or culture medium is a liquid or gel designed o support the growth of
microorganisms or cells, or small m like the moss Physcomitrella pafens.
Ganerally, the growth medium conlains:

Ux;,,?r"" 1. Moisture (water)

An energy source, for example: glucose, amino acids. nitrite and nitrate e
Nutritionally suitable sources of carbons, nitrogen, sulfur and oxygen Chotical fegiivmek
Organic growth factors, for example: AMIN0 8CidS, JDull , BUA pess 4 sl

>
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Vitamins and nuckeosides are othar ingredients that may be added to the madium in ordar
o grow the desined microorganisms.

Media must be prepared in such a way that it is sterile prior to being Inoculated with a
bacterial sample. 5o thal when a particular type of bacteria is cultured (cultivated) on that

medium; it is the only type of bactera present.
(Bherile) 2 a0 g madia  YOX¥
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Classification of culture media:
A, Classification based on consistency

b gV 4o o’ 1. Liquid (Broth) medium: these media contain specific amounts of nutrients but don't
lapme nembEr have trace of gelling agents such as gelatin or agar. Broth medium serves various
M.0 purposes such as propagation of large number of organisms, fermentation studies,

and varipus other tests. ag. Sugar fermentation tests, MR-VFP broth. ar i e

Z Whmwmm{ﬂamm—’ qﬁﬂ&ﬁ&%
some other, agar is mostly iner solidifying agent. Solid medium has physical structure
and this allows bacteria 10 grow in physically informative of useful ways (eg. as  _ . j.iel
colonies or in streaks). solid medium is useful for isolating bacteria or for determining & U
the characteristics of colonies.”

a wmﬂummaﬂummsﬂﬂﬁﬂumm “,Lj“‘ s
have soft custard like consistency and are usedul for the cuttivation of microaerophilic Mﬁ;.gxw
bacteria or for datermination of baclerial molilty.

LSt 2] pmiid 5
Cagar,> " il
Thadi:mmdm[apuﬂ:ﬂuﬁduhmﬂﬂunﬂ Mmm
of microblology because of its distinciive proparties:

= Agar at a concentration of about L= 15 %[WV] will provide a firm gel that cannot be
liguefied by the enzymes nomally produced during bacterial growth. 3 052 ¥ W ta &

s + Agaris semi-transiucent alme} clear Ol
2eub ygbless An agarose medium i porous
Lo oo J';L'i:,._-i . mwmwumun}nqummmmm E;J__;'Jﬁ,'.,

heating until the temperature is in excess of 90°C. Ty  aamm
Qo' Lo W ligud paple 2T BiAvee T ok 480 3
Thus, agar forms a firm gel at 37°C which is the normal incubation temperature for many o & 4ub=
pathogenic microorganisms. And when used as a liquid al 45°C is at a sufficiently low &mf A
ijmmhnwmmnmm&wwumhpmuﬁm ’Qﬂ’.ﬂqﬂ“d-ﬁ Tk\}[‘}
atodt & pe it A
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Forms of solidified agar: EIPUH&S

AMH“ tube):

« 1/3 full

« Solidified in & slant position
B Deep (test ube):

« 13 =172 il

« Solidified in an upright position
+ For reduced O2 emdronment
« O for observation of in-media growth

aaa i

i ol surface. | V3 bwbe
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B. Classification based on the mhnfmmn:m use! application

1. Genaral purpese madia/ Basic media' Minimum Media
Contains minimal nutritional requirements for microorganisms

Supports the growth of only a relatively narrow range of bacleria
Growth 18 slow

Generallylused|for the primary isolation of microorganisms.

Z. Enriched medium (Al purpose-medium):

« Contains aw. amino acids, falty acids, vitamins, salts,
organic products plants)

= Supports the growth of a wide range of microorganisms

* Growth is fast

« Addition of extra nutrients in the form of biood. serum. egg volk etc, 1o basic medium
makes ham anrichad media.

. A N
3. Selective medium:  |or 5Fc:ﬁﬁﬁ_ﬂ%;[ﬂ’+ ﬂ“ 1 sope

« It is designed to suppress the growth of some microorganisms while allowing the
growth of others (i.e., they select for certain microbes).

= Uses certain dyes, sugars, high salt concentration, or pH to achieve the selectivity,
. Enterobacteriaceae members contains Bile salt thal

w EMB (Eosin Methylene Blue) agar For ﬁm"'i -ve
an E.E

2 ] _4. Differential medium (indicator medium):
Jﬁiﬁﬁﬂ” « Allow the growth of more than one microorganism of interest but with morphologically
= i+ _[distinguishable colonies] i e they Support the growth of different microorganisms but
{platt in different ways.
« Example: Incorporation of 0.5% mannitol + phenol red (a pH indicator that changes
from red to yellow in acidic medium) into 8 medium that supports the growth of both
Staphylococcus aureus and Staphylococcus epidermidis, to differentiate between

them.
e actd -» 4Pk
« Since_Staphylococcus aureus can only ferment mannitol (unlike Staphylococcus

epidermidis) and produce acidic degradation products that would change the pH of
the medium to acidic and the color o yellow. In the case of Slaphyocoocus

L | I T -'_
g Lo & | epidermidis, thare Is no color change. _ T
» 4 BY A & onireils O
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Source of microbial contamination:
3[?-) L1 Pmmﬂuum
%

a. contamination from hands
Tmiw:nlﬂTdﬂLﬁunm:lmﬂiumumd

3 bacteria. These bacteria are essential for our health. However. they will easly

:-{J:F contaminate media. plates and glassware in the lab. Therefore. you need 10

& be carful not i iouch pipetie tips. the insides of the plate ids. Or any other
surfaces which are sterle. B o

2. Contamination from the air
3. Conlamination from the waler
4. Contamination from the surfaces

Aseptic techniques applied to prepare a sterile culture media

Assptic technique s 3 method dessgned lo prevent contaminabon from mecroorganams. |
Ivolves apphying e SINcies! rules and utilzing Wwhat i Known aboul infechon preventon 1o
FEnImize the risks that youl expenence an NfeChon

Azgpbic lechniques thal should be followed 1o prepane 3 sierle culture meda:

Doors and windows are kept ciosed

Hand hygeene “as described previously”

Decontaminate the surface of your bench af least one Sme using T aloohol

Tum on the Bunsen bumer and make sure that the flame is no more than four inches

high and that the blue inner cone more than two inches high. {Figure below D and E) agar- _IHIW'
Agar plates are held In a manner that menimizes the exposure of the surface 1o the W‘&w{p

ol Ll

A

ermrvironment. The Petri dish tops are fled with the lefl hand and replaced immediaiedy _,r-'f""',.l""l"

as the plate & poured s nl,ih--lu""”
6. When removing lids from tubes. ids are held in the hand and not placed on the ‘f"“ug_ﬂw;_u.

COUNENOp during the ransfer of matenals from one Wbe 10 another _ e
@mm‘;nmmuu. -.f;:. Lo ¢ |l:!ut ¥
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w‘-.j- F}P}m“mmmﬁmdmmm.
A = It s used only for the sterlization of heat stable Media and equUIpMent An amOCiave is
5 basically a huQge sSleam cOCkSr SIeam enters N0 A [acke! SWTOUNGING a chamber. The

_mﬂwtﬂmﬂiﬁplﬂJ*H;ﬂM{HIIHMHHMH

- count gown usually fof 15 minuies. The figh pressure in & Cliosed container Mows he
b £ temperature 1o go around 121°C (249 “F). Therefore, the parameters for steniization with an
autociave are 121°C &t 215 psi for 15 minutes. Fifieen Mnutes & the hermal death teme for

Some (54— 120 bl & diw .-l-r"" Lrjys
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Practical part = Sheryle. U:-QJ Y’-.J({-

Part 1: Preparation of Culture Media under Aseptic Conditions :
[ty auboclaing]
Preparation and preservation of media Bylpel dwtadl slal
Most culture media are sterilized by quicclaving) Certain media that contain_heat liable. Dot C"JJLQ 44 4l
components like glucose, antibiolics, urea, serum and blood are not autoclaved only they -
are fillerad and may be added separately after the medium I8 autoclaved. h 5@'}‘ Sfﬁ 51{-'- v@
Prepared media may be held at 4-5 "C in the  refrigerator for 1 10 2 weeks. Cerain lquid
media in screw capped bolties or tubes or cotion plugged can be heid at room temperature ﬁJ }mE’"'ﬁh-' leaLat
Jor weeks. - '-L{r' aify :
et - s
I. Making Lﬂuld Media
'[ u,,] piar| gaos ? 1-1'-'.!_: - L-I'Jnl'm
1. Read the label on a bottie of nutrient broth. It specifies the amount of dehydrated
powder required to make 1 litter (1000 ml) of medium. Then calculate the amount EJ.L:JJ i '.’.r‘-c“”"' 1) peide®
needed to prepare ____ mi and weight this quantity. powdev (14 8L U U "3" E'ﬂ“":j
2. Place the required amount of distilled water in Erlenmeyer flask. Add the weighed  ClenomiJe I L g ppile 5 ety
powder and shake 1o dissoive. ellmme gu ) s NS
3. Use a pipetie 1o dispense 5 mi aliguots of the broth media into sterlle test wbes, it [y e Cod b i L 2 AoE.o ¥
4. Close it with the catton plug or cap then place the Nask In autoclave (121°C, for 15 Lp Lt g sl <00l cmnl —
min) to starliize broth media, Sherfistim F&H—.N_s —
5. ARer thal, tubes are ready for culturing. audo claye 2
Il. Making Solid media: me ol la
1. Read the label on a bottle of nutrient agar. It specifies the amount of dehydrated Moo Mcalbar gl L %

powder required o make 1 ltter of madium. Then calculate the amounl nesded 1o
propara __ mil and walght this quantity.

med L a B uaQiv iy

i i b 1
2. Place the required amount of distiled water in Erlenmeyer fask. Add the weighed Ay Al 8- L
dehydrated agar while stirfing: use a glass rod to prevent lumping, if needed. il claye (4 Al | lo an —
3. Set the Nask over a hot plate and start hoating agar il boling (solution will become i | ¥\abs Y 4
transparent when agar completely liquefies). While heating keeps shaking the flask asephic ”Jg o $E 5

ar” Uou ¥
Lo dos| 2. LI_:\_JP_

_ lo prevent charring of the precipitated agar, t
Al bhé:. After that remove the Nask from the hot plate, close it with tha cotton plug or cap. "
. Place in the autoclave (121°C, for 15 min).

6. After sterllizing agar allow it to cool to about 50_*C (the agar should be warm “;}d,i] - hal Plﬂm{-

mglted, but not too hot to handie in its Nask). Pour agar solution into plate. ﬂﬁﬂr ‘ .
at 50t e ‘E‘L‘mﬂa

+ Pouring procedure should be performed in an aseplic _manner 1o prevent )

contamination: speech is_prohibited and Bunsen burner should be ON Bunseh  Jlcjad

«  Open the cover of Petrl-dish with one hand and while stil holding the cover over the 5 s
Petri-dish, pour approximately 20 mL of agar solution into the dish. Cover the dish. & gherile:

0dl |Page



= Flame the surface of agar solution to remove any bubbles thal formed during pouring
and to make the surface smooth. Cover the dish

. H-nﬂuphlnnmtgmuhd}.immuprmmm
from accumulating on the agar surface. If happened the medium could be destroyed.
dalle s A s
wodigg 447 € Apa L (il AUS 223 Jusl S
«glie gp, Sng all

+  Tolest the sterility of broth and . Place the inveried agar plates and tubes
of sterilized nutrient broth in a1 37 "} They should be incubated for al

least 24 hours 10 ensure they are sterile free of contaminating bacteria) before using
greril Wil po

3R byl e nouioakol I Qe By

Stenle 4 st gk s jle b 1 & Bk -

2 fe gz e %
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Part 2: Quality assurance- Microblal monitoring of environment :

4w tons
T — avel3 Sy Lo
(Saurce of microblal contamination? prwashed dale ) ¥ Le
A. Personal contamination e Bn.ﬁp:,gj
A1 contaminationgissmhancsy ads fp 11
ﬂm
1. Divide the nutrient agar plate into 4 sections and label 1 through 4. 25 el Sl
2. Section 1 is your negative control. Don't touch It. ey T

3. Take finger print (3 fingers) firmly from unwashed fingers on section 2

4, Wash your hand thoroughly with detargent and water $hivd

5. Allow the hands to dry in the ailr and lake finger prints firmly from the
same fingers In the second section of the plate

6. Rub disinfactant into the hands, leave hands 1o dry in air and again take
finge prints (the same fingers) on the fourth saction of the plate.

T. Incubaie the plate inveried for 24 hours at 37 °C

8. Draw the general appearance of the plate and describe a few types of
colonies observed

A.2 Contamination from rESEIERETY AN mouth

1. Divide the nuirient agar plate into 2 halves,

2. Swab the mouth cavity or teeth using a collon swab. Then streak on the
surfaca of the first half of petri dish.

3. Usa a mouth wash for 1 min.

4, Swab the mouth cavity using a new sterile collon swab. Then streak it on
the surface of the second hall of peir dish,

5, Examine your plates and describe some of the W

B. Contamination from t Ir

“e 015 1. Expose the agar plale to air by placing it over the bench for 30 minyies g o
perch &2 zZ* 2. Expose another agar plate 1o the air by placing It into the %ﬂr“ﬂ ] EEH_"EE ; Of pffon swap L
_or 30 minutes e Uy VIHEY
3. Replace the lid and incubate the plate inverted at 37 °C for 24 hou
4, Examine your plates and describe soma of the colonies observed o h wqg"_r@| J_,U,; e D
- =
C. Contamination from the water ¥ LA R V)
bap wdtan), 1. Transfer 1 mi of tap water 1o a nutrient broth test tube and mix it will.
ys 2. Transter 1 mi of sterke water o another nutrent broth test tube and mix it "'_ : 3
&ai Ui ~B( J.».:v:lb.em St
by aodlaV€ 3 incupate the tubes for 24 hours at 37 °C
4, Describe the general appearance of the broth, 3““, S Lp g M s g DbSEWﬂ—HE“ -

i o dlis custion. =
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D. Contamination from the surfaces
1. Divide the nutrient agar plale inlo 4 sections and labed 1 l!l:uﬂu

ﬂjmrphtﬁr 2. Use sterile colion swab 1o swab before
disinfectant then streak on the surface of the st secton of petri dish
:i_mmmwum

4. Swab the dean bench surface using new sienile cofion swab_ hen sireak
on the surface of the second section of petri dish

5. Use sterie cofion swab 1o swab an area from the environment such as a
door knob. fioor or water knob

6. Streak each colion Swab into the surface of the remained two section of
the plate (section 3 and 4) and Label it comactly.

7. Incubale the piate invenad for 24 hours af 37 °C

8. Draw the general appearance of e plale and descoribe a few types of

colonies observed _
bench GEIb(S Smp b

panck bl b= Swap 257
gl u]d-cm _Jlu-'(.;_r-"i(ﬁhft_l‘ ppe,
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