'Preview:
Q1. How do the microbes
grow?

Q2. What's the
requirement for microbial
growth ?

Q3. How to control the
growth of microbes?



Bacteria growth:

http://www.youtube.com/watch?v=gEwzDydciWc&NR=1

Prokaryotic cells divide by binary

fission  Elm
— One cell divides into two "
e Two into four etc. can e l
— Cell growth is exponential
e Doubling of population with each cell C B )
division Gross wall forms l
e Exponential growth has important health
consequences W—)

— Generation time cells and the DNA s l
e Time it takes for population to double s avgner co
e a.k.a doubling time @ X ® )
e Varies among species el e
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Daughter cells
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http://www.youtube.com/watch?v=gEwzDydciWc&NR=1
http://www.youtube.com/watch?v=gEwzDydciWc&NR=1
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http://www.youtube.com/watch?v=5ruXdbUl_TE&feature=related

Bacterial Growth Curve
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Measuring Bacterial Growth

e Serial dilution/
Standard plate
counts

Original
culture

50,000 9mlwater 9 mlwater 9 mlwater
bacteria/ml
(approximate

- 1:10 1:100 1:1000
dilution dilution dilution
5,000 500 50

bacteria/ml bacteria/ml bacteria/ml
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9 ml water

1:10,000
dilution

5
bacteria/ml



Bacterial Growth

ing

Direct microscopic counts
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Measuring Bacterial Grow
e Filtration
e Turbidity: the
cloudness or haziness

a fluid caused by T

suspended articles.

(Spnhi-rt\nlﬂni-nmr\-l-v-:h\

many
bacteria




Physical Factors Affecting
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Bacterial Growth :

12

Neutrophiles (5-8)

10 Actdophiles (<5.5)

opH :
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* Temperature '
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Typical (Thermus) (Thermococcus)
mesophile

Typical (Escherichia)

psychrophile
(Flavobacterium)
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Temperature, °C

Alkalophiles (+8.5)
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Physical Factors Affecting Bacterial Growth

» Oxygen m m m m

Bacterial

growth \

* Moisture

"4..'.

Obligate Obligate Micro-  Facultative
aerobe anaerobe aerophile anaerobe



Physical Factors Affecting Bacterial Growth

* Hydrostatic Vo derate halooh
oderate halophile gyt halophil
pressure Nonhalophile (marine organism) (exa;;fer:‘:lal:bzgtelr?um)

* Osmotic ¢
pressure =
3
5

Saturated

* Radiation RN

Sodium-ion concentration =————p-



Q: About halophile, psychrophile, mesophile and
thermophile :

A. They are all extremophile

B. They are organisms thriving in salty,
low, high and moderate temperature
respectively

c. They are organisms thriving in salty,
low, moderate and high temperature
respectively

D. They are organisms thriving in salty,
moderate, low and high temperature
respectively



Nutritional Factors Affecting Bacterial Growth

* Carbon MyPyramid
° H( | ‘ MyPyramid.gov
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Locations of

TABLE 6.2

Examples of Exoenzymes

Breaks down lactose to glucose and

) Enzyme Action
E n Zy m e S qr La Enzymes That Act on Complex Carbohydrates
ita- Carbohydrases  Break down large carbohydrate
re- molecules into smaller ones
o EXt ra Ce I I u I a r he Amylase Breaks down starch to maltose
. . ::f Cellulase Breaks down cellulose to cellobiose
° Pe ri p | aSMmicC o Enzymes That Act on Sugars
. an Sucrase Breaks down sucrose to glucose and
° C: :tOEIaSmIC [(1jg fructose
. S e oLACtase

altase

galactose

Breaks down maltose to two glucose
molecules

"‘nzymes That Act on Lipids

- ase

Breaks down fats to glycerol and fatty
acids

zymes That Act on Proteins

. 40 o oteases
ll_ I./_“.;!

"

S L ieinase
1

Break down proteins to peptides and
amino acids

Breaks down milk protein to amino acids
and peptides

Breaks down gelatin to amino acids and
peptides

Ty




Sporulation: the process

to form spores or
endospores.

* Endospores

e Other
sporelike
bacterial PN
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http://scienceblogs.com/clock/upload/2006/08/a%20Pilobolus_kleinii.jp


http://upload.wikimedia.org/wikipedia/commons/6/61/Morelasci.jpg

Culturing Bacteria —
* Plate Streaking: for seperation and pure culture

SPREAD PLATE
METHOD /

b dilution Bacterial colonies
! Pour 0.1 ml onto surface  aPpear only on surface.

of pre-poured agar, then
spread with a bent rod.

POUR PLATE
METHOD

1: 10,000 dilution
of bacterial
culture in broth

1 ml of dilution
added to
melted agar

Some colonies appear on

Mix thoroughly and pour surface; many are below
entire tube of agar into surface
empty Petri dish. Cool to
harden, and incubate

* Plate spreading: for colony growth and/or
* colony counting




Culture Media Purposes

Selective media A s

Limit/provide special factors to allow |
certain microbe grow only

Differential media

(indicator media) to distinguish one
microorganism type from another ( \

Shigella sp., Escherichia sp., and Proteus sp.

»

MacConkey Agar Shigella-Salmonella Agar

growing on the same media

Enrichment media

media contain the nutrients required to
support the growth of a wide variety of
organisms, including some of the more
fastidious ones.

Bismuth Sulfite Agar Brilliant Green Agar



http://upload.wikimedia.org/wikipedia/commons/7/7c/Agarplates.jpg
http://en.wikipedia.org/wiki/File:Agarplate_redbloodcells_edit.jpg

Culture Conditions — O,

e Controlling oxygen content

Plugs— |

cultures
Candle I.-\g.ar media .
ininverted SATURA
Petri plates 6D

FIBROUS

CELL-FREE EFFLUENT

MEDIUM RECIRCULATION
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Culture conditions

Maintaining cultures
Preserved cultures

Diagnostic tests

Limitations: the majority of microbes can’t be cultured
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'Review:
Q1. How do the microbes

grow? Enlarge & division
Q2. What’s the
requirement for microbial

Q3. H
growt




