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Quantitative Measurement of Bacterial Growth
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DIRECT METHODS (Measuring Cell Number)

/@} Standard Plate Count
T Petroff-Hausser
B Chamber
Bl
1

Plate Count (CFU) Pour Plate Spread Plate

Direct Microsopic --
0SS st -
Count G X >

Membrane Filter Electronic Counters Electronic Counters

INDIRECT METHODS (Measuring Cell Mass or Activity)

ﬁ Protein

Optical Density 4 Cell Constituents
(OD600) . =k

Cell Mass Metabolic
Turbidimertic Measurement (0Dgo0) (Dry Weight) Activity
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Direct microscopic count

Grid with 25 large squares

Cover glass

and fills the shallow volume over the
squares by capillary action.

I~
;+4 /1 1 A ‘\\
I NE PN
o Bacterial suspension is added here s ’ b, . j'
B

A 14
4

Bacterial

suspension o Microscopic count: All cells in
several large squares are

Cover glass counted, and the numbers are
9 \ averaged. The large square
lida ~ shown here has 14 bacterial cells.
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Sample (0.1 mL) poured
onto solid medium

bacterial
dilution

/
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Spread Plate Method

Spread sample evenly
over the surface
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Plate incubated until
bacterial colonies
grow on the surface
of the medium
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Pour Plate Method

/‘\

Pipette bacterial
sample onto petri dish

E Incubate

Colonies grow on agar
surface and subsurface
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MEMBRANE FILTRATION METHOD > AN
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Membrane Filter Rinse Plate and
solution funnel incubate
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ELECTRONIC COUNTER

TUTIONS
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A B
Camera for Cog;ze ;('Y Laser source
colony / 9 / (635 nm)
location "
finder —

Bacterial

colony
Petri-plate
Light source amera for
for colony — * BARDOT ;
location Light diffuser to

finder (LED) locate colony
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MEASUREMENT OF BACTERIAL G 77127
GROWTH USING A SPECTROPHOTOMER s

Organism: E.coli OBSERVATIONS
Medium: Luria-Bertani : -
(LB) Broth '

Wavwvelength: 600 nm (ODgg) o 0,145
30 0,150

60 0,155

Inoculate E.colf in 90 0,160
e 120 o6z

| S | 150 0,192

Measure ODggo
every 30 min

- Plot ODggoo VS.

time 0,20
S o0.15
Lag a
Phase < o.10
Stationary 0.15

o 30 60 120 150
Time (min)

I Phase

Lag phase Log phase
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DRY WEIGHT DETERMINATION:
Micrbial Biombass Measurment

1. PREPARATION 2. SAMPLE COLLECTION 6. WEIGHING

B 5v- o500

S (Tare Weight)

3. & 4. SEPARATION & WASHING 7. CALCURATION

S Dry Cell Weight (g/L) =
Dry Cell Weight (g/L)
[(Wz - w1) -

Medium Residue Weight]

SW, =0.253g = 0.253¢g
Medium Residue = 1-1812¢g

Volume L
Known Volume =
(e.g), 50 mL) Biomass = 0.482 g/L
ADVANTGES DISAVINTAGES
Accurate Time-Consusing
Filamentous Organisms Counts Dead Cells
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METABLOIC ACTIVITY MEASUREMENT TUTIONS
MICROBIROLOGY WWW.SNSgroups.com

Principle: Quantify biochmical input/output
(e.g., respiration, nutrient upkake, waste) to estimate the
number of metabolicaly ACTIVE cells.

1. Substrate Consumption / 2. Intraclolirar Components 3. Enzyme Activity Assays
Product Formation

ATIP

Dehenrgenase Assay:

Acid Production 0, Upkake TTC > Formzan (Red Color)

ATP
Biollumanence Assay

“a iy é:fu@
— V il ]

CO,; Production

Light OQutput < Viable Cells Color Intensity < Activity
ADVANTGES DISAANTABES
+ Measures Viable Cells +" Indirect Corrrlation >
« Often Rapid Senstive Affected by Physioiogy >
+" Complex Samples Less Specific
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CELL NITRIOGEN MEASUREMENT

Indirect Microbial Biombass Quantfication

TUTIONS
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1. KJELLHALL METHOD (TKN) : 2. DUMAS METHOD (Combustion)
Microbial " + Catalvs
ﬁﬁ a SHhS%80 607" |
Eh
@ S o
ol AN
‘.". EE— |
E—— 1. Combustion

£ -1100°C, 0,,°
1. Digestion 2. Distillation |'-- — (900, 00°C, O, )

SH,SQ + Catolyst, 350-400°C H I% 2. Reduction & Trapping
Q

$NH,(g) + H,BO, :
- 3_ -— S,
= -5

3. Standard Acid (HCL)

TCD Detector

G4l

Notes:

MNotes: Slow,
® Fast, Automated, Mo Corrooives @

Corrooive Chemicals, Fume Hood Required.

APPLICATIONS IN MICRORCBOLOGY

e, C P
e INY
- N P
1. Monitor Biomass Growth 2. Crude Protein Estimation 3. Nutrient Stochhetority
(N x 6.25) (C:N._P Ratio)
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; e e oo 4
Seafood samples Homogemzation o
Senal dilution Spread plate
i = = Incubation
10 mL

[

i i i s oo By
; o ik f Ry

»f 3 —3 s

" o "'d-l L -i- i = el 5 =
i — n-':n o . j =% .: i TR
il 2 Incubation — s : - ,f
— e : -|--;.-'|--:|"-..,i;~ ‘...:.
s l---.il.';_.I .H...-'fl
-~ N N e
0.1 mL Crude DNA ]}'SEH-E MPN-PCR ] . .
Enumeration using
colony
Enumeration hybridization
using MPN test
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MICROSCOPY VIABLE

C FLOW PLATE COUNT)

QA

CYTOMETRY MOST PROBABLE
QUANTITATIVE DUMBER

MEASUREMENT
OF MICROBIAL CELLS

DIRECT CELL MASS
COUNT MEASUREMENT
G.OW CYTOMETRY DRY WEIGHT
BIOCHEMICAL ASSAY
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1. EMPATHIZE 2. DEFINE 3. IDEATE 5. TEST

Understand User Needs & Chalenges |l Formolate Clear Problem Statenants in Creative Solutions Gather Feedack & Iherate
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*PROBLEM: Need a FAST,
and COST-EFFECTIVE
: : methed to WKW
PROBLEM: NEIST. rgusmoffey VIABLE
Miicnibes. in
*COMPLEX samples.
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ASSESSMENT
>
TUTIONS
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0 b ;35 Micro, there are These are colonies Each colony comes
“# .o\ S0 many! formed by bacteria from one bacterial
: o on a solid medium.
i % We use
measurement \
A) Quantitative this plate [ * |
B) Qualitative = called?
C) Decorative A) AGAR PLATE Apsif
'3 D) Funny-tive B) PIZZA PLATE A) COLONY COUNTING  C) CHEMICAL COUNTING
C) JELLY PLATE B) OPTICAL COUNTING D) STAR COUNTING
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ASSESSMENT
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To get a smaller number
of colonies, we must
dilute the sample first!

It's shining light
through the tube!

\
What is this
method
known as?
A) SERIAL DILUTION What is this method known as:
B) PARALLEL DILUTION ' A) TURBIDITY MEASUREMENT C) BRIGHTNESS TEST
C) FOOD COLORING D) BUBBLE MIXING B) TRANSPARENCY TEST D) CLOUDY CHECK
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