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BACTERIAL NUTRITION TUTIONTS
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Bacterial Nutritional Modes

Mode of Energy Carbon .
Mutrition Source Source Types of Organisms

Photosynthetic prokaryotes (for
example, cyanobacteria); plants; certain

Photoautotroph
protists (algaes)

Inorganic Certain prokaryotes [for example,

Chemoautotroph Chemicals sulfurous)

Organic Certain prokaryotes (for example,
Photoheteratroph n Compounds rhodo-bacter, chloro-flexus)
Many prokaryotes (for example,
Chemoheterotroph Co BAC o el Clostridium) and protists’ fungi: animals;
mpounds Compounds
some plants

Sowrce: Copyright © 2005 Pearson Education

Heterotroph
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High Protein content in most ; - . Micro- WWW.snsgroups.com
- noogarns Organism  Fibre Protein mtlante
Growth on wasta
substances Bacteria
Production of vitamins in
many microorganisms
Algae
Nutritional chemicals such g
as phyto-chemicals and
antioxidants
Mycelium
High fibre in mycelium Yeast

and 'y'E'-EISl sirains.
Includes fibre such as

beta glucan
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All organisms
1

ENSIgy.SoMNce TUTIONS
Chemical Light WWW.SNSgroups.com
Chemotrophs Phototrophs
| |
Carbon source —I I— Carbon source —I
Organic compounds Co, Organic compounds CO,
Chemoheterotrophs Chemoautotrophs Photoheterotrophs Photoautotrophs
| |
Final electron acceptor 1 1 Use H,0 to reduce CO,?
1
02 Hydrogen-, Green nonsulfur YL Nlo
+ sulfur-, iron-, bacteria,
All animals nitrogen-, and purple nonsulfur * +
most fungi, carbon monoxide- bacteria Oxygenic Anoxygenic
protozoa, oxidizing bacteria photosynthesis photosynthetic
bacteria ' (plants, algae, bacteria (green|
cyanobacteria) and purple
[ NotO; —— bacteria)
Organic Inorganic
compound compound
Fermentative: Electron S = -
Streptococcus, transport chain: N t l Typ f B
Eapiacoonn nsport chal utritiona es Ol bacteria
for example
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Meeting Essential Nutritional Needs (Media)

Specialized Requirements (Difficult Orgamisms)

09/11/2025

Macroclements and C/Energy Sources
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Cultivation Setting

Complex Growth Media Needed

Pathogen Dependence

Iron Acquisition

Protein/ Amino Acid Sources

Vitamin ﬁr.rlll'ti;h

Simple Nutrients (Pathogens)

In Vitro (Laboratory)

NUTRITION AND GROWTH OF MICROBES | N.MUTHUKUMAR | SNSCPHS.

—~ o

~>

WILSTFITUTIONS
WWW.SNSgroups.com

5/20



5. Epideaﬂ.is

™ . 5. aureus E. coli /{
=
7.5% sodium chloride agar
E/mr‘m F'; E. aemgenesls typhimurium | m
| ]

'H 5. QUreus Efaemfas /
g
1

Phenylethyl alcohol agar Crystal violet agar

Mannitel salt agar

Ma:ﬂunh.a'f Agar

Eosin-methylene blue agar

Blood agar
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CLASSIFICATION OF CULTURE MEDIA

BASED ON

Chemical composition

1.Simple/Basal media

2.Defined
(synthetic) media
3.Complex media

1.Liquid media
2.Semi-solid media
3.Solid media
4.Biphasic media

09/11/2025
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1.Supportive media
2.Enriched media
3.Selective/Enrichment
media

4.Differential media
S5.Indicator media

6.Transport media
7.Anaerobic media
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Lag ph se
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Number of cells (log)
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D\ 3 3 —
J“-‘)% 3"- Stationary phase ._,g §.

OB

@
3‘;.! Cell numbe#emains same -
3'-—' Death \|
' (decline)

Size mcreases.'number remains the same

Log , phase
(exponential)

phase ‘ Cell number decreases

Numbef of cells increases
exponentially

Bacterial growth curve

TTIT'IE
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Measuring Turbidity Direct count

TUTIONS
WWW.Snsgroups.com
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Light
I .M
I ‘/ 0,0025mm?® || H
! ]
- |
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Bacterial suspension
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What affects cells in the environment?

\ : _ - Ny Provide specific
N P /s substances to media:
_ \ / signaling molecules,
resuscitation-
promoting factors,
extracellular
metabolites

Plant metabolites
Adjust physical conditions of
cultivation:
temprerature, pH, gas levels,
incubation time

S——
Culture with specific
compound to select
resistant microorganisms
¥

o Co-cultivation with
S A . 4 A helper strain

ial competition

Sort/separate cells before cultivation: Adjust media compositon
cell sorter, Ichip, diffusion systems, and substr_ate
streaking pen, optical tweezers concentration

How can we make cultivation more efficient?
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Collection Sample Processing Microbial isolation and cultivation |dentification and preservation

e 2) TUTIONS
e R —— ' WWW.SSgroups.com
- Ng{‘r:gg?t'!d ﬁ'_ﬁ 37°C, N Y, \anum}é i “‘"l i
;“-“ . }i . gles’ 3-5days | | : = E‘f-;-..J E i i i
\f‘)_: f&? Spread'intg’ Petridish  Hand-picking : Anaerobic : " herobic

Human intestine

“s el : l ':‘ = a|l i » i
‘ fecal o \ A Pipette Pure I l
" y )

PN Dispensing :
(570} @ e ISOI1ES | \ALDLTOF  Sequencer  Taxonomic analyss

id s AR

biopsy ~ Homogenisation ~ Serial dilution  Enrichment

L]
¢
*

Targeted G JCE
! W strategies " 3-5 days ) w—p
NAEGLS e P \p 1] ey m —) 7 S .
fithb ; 5 Plate f
Informantion S Pinette Cryogenic vial
for targeting Labeling Sorting P with glycerol St'ogr;odcm
\, J/
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Offensive Growth-
environmental permissive
conitions conditions

>

Active cell

~ -

Inactive cell

Scout hy:pothesis

\ j E
(2) Entering VBNC
state, sporulation

- -
-

pothesis
L

VBNC State,
. Sporulation

=z

Worsening environmental conditions

~ 7

Resuscitation with
D) environmental queues

@@=

Dead cells
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DESIGN THINKING FOR BACTERIA

1. EMPHATIZE

Understand bacterial needs,
observe curmrent msthods, interwiew
users, saly=, analyse growth pattems

BACTERIA

CULTIVATION - P

OPTIMIZATION - - —

S ] 5 nreasure KFIS,
new delivery sysfens gsalhez reswith
steralliatisn technifue ITERATE

Perform
messu
gather use

anallyss results,

ITERATE
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Assessment

TUTIONS

!‘ ‘( { = wow! They don,t WWW.SNnsgroups.com

need light at all,

.Maya spotted some bacteria swimming
in soup! Micro said, “These little
one ones make thein own food using
sunlight!” What are they called”

What are they called?
@) Phototrophs
Chemotrophs

© Sun-eaters
(O Water-lovers
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Assessment

They feed on dead | [ Those bacteria
plants and animals. harm their host.

What
type are
they?

bacteria!

So they’re
® Sapro.p.hytic A) Friendly bacteria
Parasitic : B) Parasitic bacteria
(© Autotrophic C) Saprophytic bacteria
(®) Magic D) Phototrophic bacteria

09/11/2025 NUTRITION AND GROWTH OF MICROBES |[N.MUTHUKUMAR | SNSCPHS.

TUTIONS
WWW.Snsgroups.com



TUTIONS
WWW.Snsgroups.com

09/11/2025 NUTRITION AND GROWTH OF MICROBES |[N.MUTHUKUMAR | SNSCPHS.




—~

~»

QA

REFERENCES

TUTIONS
WWW.Snsgroups.com

1.W.B. Hugo and A.D. Russel: Pharmaceutical Microbiology,
Blackwell Scientific publications, Oxford London.

2. Prescott and Dunn., Industrial Microbiology, 4th edition, CBS
Publishers & Distributors, Delhi.

3. Ananthanarayan : Text Book of Microbiology, Orient-
Longman, Chennai

09/11/2025 NUTRITION AND GROWTH OF MICROBES |[N.MUTHUKUMAR | SNSCPHS.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

