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Continuous culture method

Batch culture method

Bioreactor

Stirrer Product (and cufture
medium) flows out

Culture continuously

Sparger

Product
(unpurified)

21 22 A bioreactor for continuous ﬂow processing

Foam breaker

Bioreactor
Product is released
here (note: the valve
is shut until the
end of the process)

Sparger ~
(diffuses oxygen
inta medium)

21.20 A bioreactor for batch culture |




G oa [ RS sall i gk

Methods of Estimating Bacterial Growth

B B o S galll ya

S el bl aall 3k Ja el 5y Cell count LA s )
il Ll e 45 Sl ¢l periall piliall pe aall

3 b 35l 8 e 3 w3y Cell mass Ll S Y
ofSaill An 50 a3 pdle e Gokn gl (s slal) g il

o adini 3 pile e §yhy elld 4 Cell activity Lol Lilss Y
S g senall pan s LT las gul) LL2al A 3 (0 Loyl

10



'y,

[

S galll il 5k

Methods of Estimating Bacterial Growth

el bl 2all -
Gk Y 48 play ]l -

Ailiall s el aall ¥

Az Rl Cadail) 48y Hhay el -

LD Calall () 5l) et -0

LD s g il (5 sinall a7

Ayl LN A2ty (gl gaill 0 -V

11



(T . G o
G & S Sy gadl) pa83 § gl

Methods of Estimating Bacterial Growth
Direct Microscopic count el iluall aal) -

S A8 Blaall (e aslaa aas
Jie dala jll Gandll dag yd (e Baaase dalise e s,

Haemocytometer s silu saedl day 15 m

Breed slide i dsi s 5l =

CYlaa Bac A L puiSll aad g andy g guay g oLdall Gl

aﬁu:\_gcd.q \ jihh:\-’ﬂeﬁ\ L;JPJAM \\d‘t.hu\.:j
\\ =

12



Direct Microscopic count el piliadl aall ;2

Cover slip

Pipette
\

Bacterial suspension Location of grid

Overflow troughs

Place under
oil immersion

Bacterial I
suspension N
(b) | — | (o)
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Pour- plate method

= (52 )
W= :4 =S “: i /
- =~ solidification . _~ {

= and incubation

Sample is pipetted into Sterile medium is added and Typical poﬁr%late results
sterile plate mixed well with inoculum
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1ml % be counted

L

broth
_‘ \_,u" = = 7 ‘-.Z/J Nst
Total 1/10 1/100 1108 1104 1/10° 1/108

dilution (10-1) (103 (1073 (1079 (1075  (107%)

Plate 1-ml samples | ‘ l ; ‘_l' , l )

L 1 159 17 2 0

T
Too many colonies colonies colonies colonies colonies
to count
159 x 10° = 1.59 x 105
Plate Dilution Cells (colony-forming
count factor units) per milliliter of

original sample
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Sample is pipetted into Sterile medium is added and Typical pdljr-})_late results
sterile plate mixed well with inoculum
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Sample is pipetted into Sterile medium is added and Typical po-l.;r:p_late results

sterile plate mixed well with inoculum




®e A gall) it 3 b

Methods of Estimating Bacterial Growth
Plate Count Methods bk 45 ky s @u

43 yhall llf e (e

Jish Cly ) zliai -)

S POPRSYPUI | PV

Sl G g yb s Aardiasdl) Aigdl Y — i)l e (B 230 lans Y
— Lpnand (5 lall Aially 83 g3 gall £ S ) W) IS i Y
Al o Banl g ALA e A2l () 4S5 08 45 Sl 5 jariadl) NS
LAY (g draatia AL 5 LAY 4

20



Ky 3 T iCal) gadl) a8t L’é)h
Methods of Estimating Bacterial Growth
Plate Count Methods (skk¥) 43, kg 2l @u

iy A3y plall o3gn L i 5 ) Ay Sl alae ) )y Sl
Je U0l paniunall 45 (all s )

Colony-forming units/ml (CFU/ml)
Jo JSI 4 S 48 (40 Yoy

(b)

21



@

® GoES) galll a5 3 4k

Methods of Estimating Bacterial Growth
Membrane Filter count 4dliall cilad jally 2el) -Y

5 paliie 3l sa (30 driian Gal B (e 5 jle o8 Ailial) sl yall o
BY POMIRU ENPRP N (SPYP N S Y

a2 sil) dilata - 438y 685 Q) o

Jallaall 2833 g gall dadal) GWISY Juad] il jall Janiud o
LSl ae g - Clyg Sl iy i (8 Jardiad LS — 3 58
Jil sl 353 535l

22



e ) gadll pali g )k

'
Water sample
& Membrane filtered through
filter on a membrane fil
filter support = (0.45 =m]
—_— —

Methods of Estimating Bacterial Growth
Membrane Filter count 4sbiall cilad jll 2al) ;2

Sans e+ 60 s s B 3 AL o Jaiad
mlas e — Il (e (e s 53 5 L0l —
e el e 5 sl 0 (s — AL )
% Gpmadl s — e & e — L (e aile L el
da V(A 2sa sall Lhdae Cuuay g — dnlill b puiSil) e

> Membrane filter
» removed and
4 placed in plate
containing the
appropriate
medium

23



= e
@@ $JES) galll pads gk

Methods of Estimating Bacterial Growth
Membrane Filter count 4sliall Slad palls a2l ;2

Membrane transferred

Sample to be !
to culture medium

filtered

Membrane filter
retains cells

To vacuum <—
Incubation

Colonies
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Kjeldahl's
Trap

Lowry method
principle of
determining protein
concentrations lies in
the reactivity of the
peptide nitrogen|s]
with the copper ions

34



@ $ S gadl) a5 (g sk

Methods of Estimating Bacterial Growth
Nitrogen content of cells LA s g yinill (5 gisall a8 -7

(Sladl sl sl 48 Hha g ae 40LEE) 43y phall Gl g (e
Al 33 g gall Apall 5 Aad) 4 Sl LIAY) (e S (i 5 s )3y
In A guiall 5 sl 245N &l hall pa W) L3l ) (S Y o

Aginll Ll V) 8 sale Jasia GllAl — Baing 44y 5k o

35



Sl gadll pualS gk

Methods of Estimating Bacterial Growth

Optical methods for estimating bacterial growth

—_— -,.,i*,_,f —_—

=1 eof Bl oS Ay il LIAY e dagl e
B e Jlall ¢ pall (S 5 g
| Sais 51 Absorbed oeie il o suall G
Lok iy LAY 3l 4au) 5 Reflected

Blaalls 353 sl LA 35 e

36



G [ s el s gk

Methods of Estimating Bacterial Growth

Ay el @l alasiuly g Sl gaill paEs -y
Optical methods for estimating bacterial growth

585 e Lo it Blaall o 33U ZaiY) gl 6 gaiall A0S o

Clrally 33 g gall LIA)

b 8 Call LalS (o Sl gl 50 ) Aty Al S o)) WS il (gl o

e Sl Gl e
e

Light cal [
suspersion
Light detector

— I

= -
C

| | I I I
[ £ D R (O
i
L .
| ! [ ! F=—d—=n1




/‘. » . e e
@@ 58 galll pads gk

Methods of Estimating Bacterial Growth

G el i@l aladinly (oSl galll s -y
Optical methods for estimating bacterial growth

Light

/ Filter
Filters light of specific

wavelength; for
example, green (540 nm)

Incident
light, fy

Sample containing
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l l l Unscattered light, /

Photocell (measures
unscattered light, /)

QOO0 | Spectrophotometer

Optical density (OD)
I
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