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Lab (2): Sterilization
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Lab (3): The growth of bacterial population and
measurement of bacterial growth
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Lab (4): The bacterial growth curve and phases

dpwria Dllge JO0 IS Oladiaall ged S Aliatall Cagpall il idall 8
1,2,4,8, ect or 2°212223 ..M = Adlaia 5 4y geometric progression

daaall 44, exponential growth _aleslll gaill cow 138 . JLa¥) 2e 4N s

LSl Bl 5y (e g3 s ailesll skl
:Phases of bacterial growth g <all gaill jghl

:Lag phase 358, ,4h .1

Cogus XS L L5a Ll DAY d2e s Badn e Jansy 8 4l LAY il oy
aiasi iy, AESH 5 aaall b gl WeSe oK1y skl 1 b dsN) WA sy
skl 138 A llenl) L 3aly) Juast @l &l RNA Gl il clagiy)

tdading dabidal)l Jalsall Cpe daall e adiag 2S5 sk Jsha

. inoculums 4adlall LAY 4S aaa .1

DA U8 e o U dadall g Sl ) jall (e BB ) sl 2
aledy) Jalge 5 Ayg pual) Clagy¥) agiail o DU gl .3

b 535asal) GALY) 5oLl DL Ayspseal) 5 siiaall eyl sl 2 i) .4
ol

: Exponential (Log) phase ail&slll shll .2

Ayl gty Binary fission Al jUaisV) ddauley WA JS andn jshll 138 4
ety - paall Gyl s dangd) GliSe o lalaie) Wl Lealodil 0685 danigll 2l sial)
G = ) ¢ua (G) generation time Jiall (a3 A<l LIAY Cae Leail o331 & )

ce bl ey ot 5 caelaaill Gl 2e san S t/n

10



Olale 2 gla aladd) o sl Microbial physiology
(erd)) dsgaall slaY) Anlid

:Stationary phase i) Cigdl) j4h .3

batch culture laall alaill & Lagas 5 a¥) ) jaiw o) oleslll shall (<o
Al Gl el

il Jlgall Dlgind .1
ol b Al dpad) il 5 il W12
O By g aladl Jeany Lalael abajl 5 WA sl dai3

Al DAY 5 Aasdiall WAD G 55 Juany 5 saill o DAY i hall 1
lag gl 138 & LSl Alish 35 mladY Cum 35S0 sl (gaaall Cupil) sl andy
s Py, Lgall lsbindl Ja Jladll sl dlaya sy Al Luiad ) byl - iy

. Sporulation {le DA e sl (sSh LSl fag Laay) skl
:Death phase cisall |k .4

sl 13 20 (e Vs Esall LAY aae 3y 5 dall WUAN s Jiy skl 1 3
Cise Jine 5 oS Wil 5 Jilad Jo skl 13a 3 LAY Cugall Caaagy . eaall s
A g5y Aial) iyl e adiag LAY

:Growth rate and generation time Jaall (1)

Bacterium's  aily 44 43l oyl can ahledll Hohall P LAl Coe liad ey
ey N o S o) el 24 488y 12 e LS diall o) 21554 5 generation
o) Adlaay) gl 8 oSl A8y 15-20 e e Lokl & B colf LS Jaal)
ol el b de sl LSl gl aliee . Aelu 12-24 58 gl (oSl Jial)
Jie Jshal led diall ey 0% WASHll glsil amy Aol 1 (4383 15 e led daal) ()
Jsb (e wy  Treponema pallidum , Mycobacterium tuberculosis \y<,

gl (& dadl )

11



Olale 2 gla aladd) o sl Microbial physiology
(erd)) dsgaall slaY) Anlid

[ () olwa Calculation of Generation time

adnadl 8 sall S SUadd) Ay aledll ehll 8 sl fay Lae
ey Cosas aluiV ) die saaly Aday satl) fa 13 L dia A5 JS3 o 06 s Seall
5 il daall 3 WA 8 5 S il WA als,dsY) dead) ol DAY e

oL (g Sall gcinall ) LA 23U gl sa diall ) ) <) 1S

G (generation time) = (time, in minutes or hours) / (number of

generations)

G=t/n

t= time interval in hours or minutes

B = number of bacteria at the beginning of a time interval
b= number of bacteria at the end of the time interval

n= number of generations ( number of times of cell population doubles

during the time interval)>

b=B x 2" (This equation is an expression of growth by binary fission)
Solve for n:

logb = logB + nlog2

n= (logb — logB) / log2

n= (logb — logB) / 3.301

n= 3.3 logb/B

G=t/n
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Solve for G
G=1t/3.3 logb/B

Example: What is the generation time of a bacterial population that

increases from 10000 cells to 10000000 cells in four hours of growth ?
G =1t/3.3 logb/B

G = 240 minutes / 3.3 log 107/10*

G = 240 minutes / 3.3 x 3

G = 24 minutes

13
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Lab (5): Growth yield
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: growth yield (y) s<ill dhasas Clua (Say
y= (b —a)/ (co-¢)
y= (log10 b —log10 a)/ co-c

b= is the dry weight as No. of cells / Iml at point during growth just
before the stationary phase

a=1s the dry weight as No. of cells / 1ml after inoculation
co= is the initial concentration of nutrient
c=is the concentration of nutrient when growth stops
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Al Jle dbra 3ale S 48 jaa L S Lo PRENV 4,k =y Bioassays el
@) Aa aly @lai Je Wl aadind J Y g Azl A& ) 42 YL clilill
e 1Y sad JalaS a2diud Eua Leiiny @lld g B2 Jie lialiall (e dae J jal Crerdin

Ol Glae L S

a5 dalndl) A Sl Al i je Jie (al pa¥) (e (2l 3 Bioassay e
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3,9 Phenylalanine uaslall oS) 5 &y laxie Tyrosine ! Phenylalanine
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Lab (6): Effective environmental factors on microbial
growth
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