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Criginal
imaculum

Dilustions

Calcutation: MNumber of colonias on plale = reciprocal of divgion ol sample = number of Bacieiaim
{For example, if 32 colonies were on a plate of 1000 dilution. then the cound s 32 = 10,000 = 320,000/md in =ample )

Figure &.15 Plate counts and serial dilotions,  In seri

dilwted in a series of dilutbon mbes. ln our example, cach wecesding dilution wbe wall e

ticens, the ariginal imomalam is

.':-n|1_.' one-tenth the nomber of micmobial cells & the |'-r:,-|_':,-|_I:|'~._- ribe, Then -..'|||.|:'qa. of the
dilution are wsed o inoculace Peen plates, on which colomies grosy andd can be conmted, Thas
count is then vsed o estimare the member of bacteria o the oryginal sample

A7, M



2. JERLUEREIRIA

SR R SRR, A BORs— @ B K i /K B
X STEUBUN L SUR/E AP AYEY R R BTt VIR e
ITREFR, XN s BT ST

Figure 6.17 Counting bacteria
by filtration. (a) The bacteria in
100 ml of water were sieved out
onto the surface of a membrane
filter. (b) Such a filter, with the
bacteria much more widely spaced,
was placed on a pad saturated with
liquid nutrient medium, and the
individual bacteria grew into visible
colonies. One hundred twenty four
colonies are visible, so we would
record 124 bacteria per 100 ml of
water sample.
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95% Confidence
Limits
Combination MPN Index/ ;
of Positives 100 ml Lower Upper
4-2-0 22 9 56
4-2-1 26 12 65
4-3-0 27 12 67
4-3-1 33 15 77
4-4-0 34 16 80
Volume of
2‘:;“ 'S“g;‘;f“' Tubes of Nutrient Medium Number of Positive 28? gg 18 1?3
Mvo Tubés (Sets of Five Tubes) Tubes in Set 5 0.0 40 o i
= A 510 30 10 120
10 ml j j j 5 5-1-1 50 20 150
& 5-1-2 60 30 180
i i i 5-2-0 50 20 170
T j j j ; 5-2-1 70 30 210
SR 5-2-2 90 40 250
it B 5-3-0 80 30 250
0.1 mi 1 5-3-1 110 40 300
< @ 5-3-2 140 60 360

Figure 6.18 The most prob.ablL number (MPN) muhc-d In this e '-.nm le, there are
three sets of tubes and five tubes ach . Each tube the first set of five tihes recaivec 100
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Figure 6.12 Cell division.
When the arithmetic number of
cells in each generation is
expressed as a power of 2, the

exponent tells the number of 1 2‘3 )
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Figure 6.13 A growth curve for an exponentially 19 (219) o 524!283 5:;2

increasing population, plotted logarithmically (dashed line)

'T:Ind arithmetically (solid line). | 2{] (220} = 1 ’048?5?6 6{]2
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Figure 7.17

. The growth curve in a bacterial culture. On this graph, the number of viable cells expressed as a logarithm (log) is plotted against
time. See text for discussion of the various phases. Note that with a generation time of 30 minutes, the population has risen from
10 (101 cells to 1,000,000,000 (10% cells in only 16 hours. Cells are multiplying and dying all along the curve, but the relative
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Figure 11.11 Antibiotic assay by tube dilution, permitting
detection of the minimum inhibitory concentration (MIC). A 1 PSS
series of increasing concentrations of antibiotic is prepared
in the culture medium. Each tube is inoculated, and incuba-
tion is allowed to proceed. Growth (turbidity) occurs in
those tubes with antibiotic concentrations below the MIC.

Test organism shows sensitivity to some
antibiotics, indicated by zones of
inhibition of bacterial growth around discs

Figure 11.12 Agar diffusion method for assaving antibiotic
activity.
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NII' Antiseptics and disinfectants

Agent Use in health-related fields Mode of action

Antiseptics

Urganic mercurials Skin Combines with —SH groups of proteins

Silver nitrate Eyes of newborn to prevent blindness Protein precipitant

due to infection by Neisseria gonorrhoeae

lodine solution Skin lodinates tyrosine residues of proteins;
oxidizing agent

Alcohol (70% ethanol in water) Skin Lipid solvent and protein denaturant

Bisphenols (hexachlorophene)

Calionic detergents
iquaternary ammonium ﬂ:mpﬂunds}

Hydrogen peroxide (3% solution)
Disinfectants

Mercuric dichloride

Copper sulfate

lodine solution

Chlorine gas

Chlorine compounds

Phenolic com pounds

Cationic detergents (quaternary

ammonium compounds)
Ethylene oxide (gas)

Dzone

Soaps, lotions, body deodorants
Soaps, lotions

Skin

Tables, bench tops, floors

Algicide in swimming pools,
water supplies

Medical instruments

Purification of water supplies

Dairy, food industry equipment,
water supplies

Surfaces

Medical instruments; food, dairy

equipment

Temperature-sensitive laboratory
materials such as plastics

Drinking water

Disrupts cell membrane
Interact with phospholipids of

membrane

Ohddizing agent

Combines with —SH groups
Protein precipitant

lodinates tyrosine residues
Oxidizing agent
Oxidizing agent

Protein denaturant
Interact with phospholipids

Alkvlating agent

Strong oxidizing agent




