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kvalitetsledning/sakring

Quality Assurance
(QA), Qualified
Person (QP), GMP
manager...

Produktkvalitet
Produktsakerhet

Aseptik (sterilteknologier
och avdddningskinetik
kopplad till olika typer av
mikroorganismer)

Hygien (Rena Rum,
resistensutveckling,
desinfektion, antibiotika)

QA Engineer



Micro-organisms

Study of organisms too
small to be clearly seen by
the unaided eye (i.e., micro-
organisms)

Size < ~1 mm (microscopic
organisms)

Mainly single-celled
organisms

Lack organs and true tissue

Some multi-celled
organisms have primitive
tissues

Very heterogeneous group



Micro-organisms

Can be divided into:

A Procaryotes (lack a true
membrane-delimited nucleus)

___ bacterial
flagellum

capsule

ribosarnes DHA& plasma

cell wall
membrane

Al Archaea or archaeobacteria
A2 Bacteria or eubacteria

B Eucaryotes (have a

membrane-enclosed nucleus,
are more complex
morphologically and are
usually larger than procaryotic
cells)

Bl Algae
B2 Fungi
B3 Protozoa

Viruses (obligate parasites)



"Uralstring”

Pasteur’s Test of
Spontaneous Generation

Curved Neck
is Removed

Broth Remains Free
of Microorganisms

A

Broth is Boiled

Microorganisms
Grow in Broth

Petriskal, Julius Richard Petri (1852-1921)
Robert Koch.

The Nobel Prize Medicine 1905
Robert Koch



Carl von Linné fodd 13 maj 1707 i Rashult, Stenbrohults
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Stam Proteobacteria

Klass Gamma Proteobacteria
Ordning :- Enterobacteriales
Familj Enterobacteriaceae
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Examples of the importance of
MICro-organisms

The oldest and most common form of
life

Mineralization (biogeochemical
cycles, bioremediation, composting,
water purification, etc.)

Useful to macro-organisms (nitrogen
fixation, nutrition, symbiosis, normal

flora, photosynthe5|s etc.) Fossmzed bactena

Biotechnical processes (food,
pharmaceuticals, chemical products,
etc.)

Pathogenic micro-organisms
(Infectious diseases, product
spoilage, etc.)

Model systems in biology (genetics,
physiology, metabolism, etc.)



The oldest and most common form of life

Earth
4.5 billion
years old
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The oldest and most common form of life

Plantae Fungi Animalia
(photosynthesis) (absorption) (ingestion)

Vertebrates

o~
Gymnosperms

Arthropods Urochordates

Ascomycete

Echinoderms

Nematodes

Brown
algae

Mosses, liverworts

Mollusks

Sponges

Coelenterates

Diatoms {3
Amoeba

Heliozoans

Ciliates

Protista

Dinoflagellates

Cyanobacteria P Chioroplasts

Other
eubacteria

/:-

o

Archaeobacteria

Mitochondria

Purple bacteria Q% Gram-
positive bacteria

Monera or Procaryotae

Ancestral

procaryote
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life

Mineralization (biogeochemical
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water purification, etc.)
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Mineralization (biogeochemical cycle, bioremediation,
composting, water purification, etc.)

Tertiary-level consumers

. CO,

Secondary-level consumers

Primary consumers

CO, (Chemoheterotrophs)

(Photoautotrophs,
chemoautotrophs)

Role of microorganisms in flow of organic carbon and CO,
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Useful to macro-organisms
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Useful to macro-organisms
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Examples of the importance of
MICro-organisms

The oldest and most common form of
life

Mineralization (biogeochemical
cycles, bioremediation, composting,
water purification, etc.)

Useful to macro-organisms (nitrogen
fixation, nutrition, symbiosis, normal

flora, photosynthe5|s etc.) Fossmzed bactena

Biotechnical processes (food,
pharmaceuticals, chemical products,
etc.)

Pathogenic micro-organisms
(Infectious diseases, product
spoilage, etc.)

Model systems in biology (genetics,
physiology, metabolism, etc.)



Novel biocatalysts for oll-
Industrial processes using
metagenomics

Wax (long-chain alkanes)
deposition in oll piplines

ey v, - .

PETHOLEUM METAGENOINMICS




Starter cultures (fermented foods)
“The Good Microbes”

e Lactic acid-producing
bacteria (LAB) play a key
role in the production of
fermented foods and
beverages, accounting for
tens of billions of dollars In
sales annually. Products
constituting a fine repast,
such as wine, salami,
cheese, sourdough bread,
pickles, yogurt, cocoa, and
coffee are all enhanced by
LAB.

 Probiotics and Health



Biotechnical processes

Table 13.1 Some of the compounds produced by industrial scale culture of

mICTOOTrganismes.

Compound Microorganism
Antibiotics

Penicillins Penicillium spp.
Cephalosporins Cephalosporium spp.

Gramicidins, polymixins
Chloramphenicol, streptomycin

Enzymes
Invertase _
Proteases, amylases

Alcohol
Glycerol
Vinegar
Dextran

Butyric acid
Acetone, butanol
Citric acid

Bacillus spp.
Streptomyces spp.

Saccharomyces cerevisiae
Bacillus spp., Aspergillus spp.

S. cerevisiae, Saccharomyces carlsbergensis
S. cerevisiae

S. cerevisiae, acetic acid bacteria
Leuconostoc spp.

Butyric acid bacteria

Clostridium spp.

Aspergillus niger
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physiology, metabolism, etc.)



EHEC outbreak in Germany
2011
On June 8, it was

reckoned that the Electron microscopy: EHEC bacteria, 0104:H4 outbreak strain

Enterohaemorrhagic i il
Escherichia coli (EHEC) |
0104:H4 outbreak cost
$2,840,000,000 in human
losses (such as sick

" \, ' Y ‘l =
leave), regardless of \.\ BN
material losses (such as st e B ey

Source: Holland, Laue (Robert Koch Institute) Source: Holland, Lave (Robert Koch [nstitute)

dumped cucumbers).

a—
®

The photo may be downloaded for non-commercial use only and if the source is duly cited.
Please send a cross reference to info@rki.de.

During the outbreak period 4,321
cases were reported in Germany and
In total 50 patients died. According to
the European Centre for Disease
Prevention and Control 76 EHEC
cases were reported across other

Organic farming of bean countries of the European Union.
sprouts identified as a

source of the outbreak

http://en.wikipedia.org/wiki/2011 E. coli_0104:H4 outbreak#Eco
nomics



Pathogenic micro-organisms

fakta/ bakterier

B Mingder av damnen mark-
nadsfors som "anti-bakteriella”
eller "bakteriedddare” — oftast i
rengdringsmedel.

Tills fér nagra ar sedan var
de vanligaste natriumhypo-
klorit, vateperoxid, etanol och
salicylsyra. Men de nya med-
len, till exempel triklosan, fun-
gerar pa ett helt annat satt. Tri-
Klosan &r en klorerad difenyle-
ter som inte slar ut bakterien

helt, utan forstdr ett enzym
som ar viktigt for bakteriens
uppbyggnad - i princip péa
samma satt som antibiotika
fungerar.

Lakemedelsverket har god-

‘kant triklosan i tandkramer, tva-

lar och kosmetika. For till ex-
empel rengéringsmedel och
klader behovs inget tillstadnd
alls.
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Model systems In biology (genetics,
physiology, metabolism, biochemistry..)

polymers
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Applications: Biosensors, Biogas, Bioremediation
Processes, Industrial Fermenters, Biopolymers and
Bioplastics, Pharmaceutical Biologics, Enzymes for Pulp &
Paper, Antibiotic Production, Novel Biocatalysts for Oil-
Industrial Processes, Bio-Diesel, Biorefinery etc.



Main morphological groups — Bacteria

- Size, appearance and cell arrangement
- two basic forms: cocci and bacilli

Cocci: spherical cells, ~1-2 um

In diam. Cell arrangement upon

cell division:

- Diplococci

- Streptococci

- Staphylococci
- Tetrads

- Sarcina

Exceptions

- Flat, quadratic bacteria:
0.25 X 2 X 2-4 um

- Pleomorphic: no particular
shape, lack cell wall

Bacilli or rods: Cylindrical
shape, diam 1 um, length
2-5 1Um

- Coccobacilli: very short
bacilli, reminiscent of cocci

- Vibrions: a twisted
bacillus, not a complete
spiral, 2-3 um long

- Spirilla bacilli: long, rigid,
spiral bacilli with flagellae,
6-15 um long

- Spirochet bacilli: long,
flexible, spiral bacilli with
an axial filament

- Hyphae that form a micelle



Coccil: spherical cells, ~1-2 ym in diam.

Streptococcus pyogenes Staphylococcus aureus



Bacilli or rods: Cylindrical shape,
diam 1 ym, length 2-5 um

Bacillus subtilis Escherichia coli



Vibrios: a twisted bacillus

Vibrio cholerae

% Figure 37.21 Cholera. Vibrio cholerae adhering to intestinal
epithelium; scanning electron micrograph (x 12,000). Notice that the
bacteria is slightly curved with a single polar flagellum.,

Glmm-neja*:we P %H‘aﬂvd: amaeroloic 7
cetalase and owdese - posthve: | poleor ?’A’.ﬁ@llq_

“Temp; Opt.- ~3C , Yonge 5-43 &
murme. enaronment , Waterigorme mlechon
« wothed fruds and u?«yhblas , Plus seedoods
e

can sere as g ushde .



Spirilla
spiral bacilli with flagellae, 6-15 um long

% e

Yeure 2,18 Example of Flagella Staining. Spirillum volutans with
bipolar tufts of flagella (x400). (See also figure 3.35.)



Spirochet
spiral bacilli with an axial filament




Micelle-forming bacteria

- o L | | !
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The genus Streptomyces includes about 500
species. Constitutes 1-20% of the cultivable earth

flora. Forms geosmin, or earth smell, and a large
number of antibiotics.



Bacterial staining methods

e Aim:
To Increase contrast in microscopy

slides for the systematisation of
bacteria

* Principle:
- Basic (cationic) dyes, e.g. violet,
methylene blue and malachite green

- Acidic (anionic) dyes, e.g. eosin and
Congo red

- Fat-soluble dyes such as Sudan black

* FIXing:
Heat or chemicals (formaldehyde,
acetic acid or alcohol) are used to fix

bacteria on slides in order to increase
the penetration of the dye.



Bacterial staining methods

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

G r am Stal n | N g . Steps in Staining State of Bacteria
(Christian Gram, 1884) il R

6

e Heat fixing

e Crystal violet

e Lugol’s solution (KI + 1,)
« EtOH or acetone

e Safranin (counterstain)

Step 2: lodine Cells remain purple.

Q (mordant)

0000 VoL

Step 3: Alcohal Gram-positive cells

(decolorizer) remain purple;
Gram-negative cells
become colorless.

Voo

|
4 { Y
! v !
I s
__ Fi
| F

Gram-positive bacteria = blue

. . Step 4: Safranin Gram-positive cells
Gram-negative bacteria = red (counterstain) remain purple;
Gram-negative cells
appear red.

-

(a)
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