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Culture Media Preparation Complied with International Standards
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Chemoheterotrophs
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Element %Dry weight

Carbon 50
Oxygen 20
Nitrogen 14
Hydrogen 8
Phosphorus 3
Sulphur 1
Potassium 1
Sodium 1
Calcium 0.5
Magnesium 0.5
Chlorine 0.5
Iron 0.2
Boron

Cobalt 0.3
Manganese
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Hydrogen Fudulsznovrenidsdoddneludiusanesyad

Oxygen Hududsznevveain Wlunsmela Tlusgavluianavaaead
Carbon Judwusznauvesluanasisgvossad

Nitrogen Judwusenauvesnsnezily Wiy @519 ATP way wuley

Sulphur wulunsmezdilumin cystine, methionine @519 co-enzyme
Phosphorus wuluiliradn DNA RNA wuli phospholipid, @579 co-enzyme
Potassium Dudiudraydmsuld osmotic pressure wagasna co-enzyme
Magnesium I¥dnsuadaiofewad 1sTulau DNA, RNA @319 enzyme

Calcium Tasrantdagad \Wudusznaunanues endospores

Iron T9g519 cytochromes @usunmsmelanuulgoeniaulazasis enzyme
Trace elements 198519 enzyme wag co-enzyme N



STANDARDS
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Peptones and meat or yeast extract variable in their nutritive properties
Agar variable in its gelling properties

Buffering substances

Bile salts, bile extract and deoxycholate, antibacterial dyes, depending on their
selective properties

Antibiotic depending on their activity
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c General purpose media (non-selective)
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19U 91115 Nutrient agar/broth (NA) 819113 plate count agar
(PCA) 9191115 malt extract agar (MEA)

e Selective media
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e Differential media
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e Selective/differential media
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STANDARDS

1SO 11133

Microbiology of food, animal feed and
water — Preparation, production, storage
and performance testing of culture media

GYN ) Bacteriological

Analytical Manual
AOAC

INTERNATIONAL
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(General purpose, Non-selective media, Selective media, Solid, Agar, Liquid, broth)

B Quantitative _ xSemi-Quantitative

- Productivity (Pg) @-' - Productivity (Pg)
A il - Selectivity (S¢) \
N - Streaking method (Gi)

-Qualitative streaking method

-Qualitative single tube method




Productivit == 1 Quantitative
B;_@ N1INAFBU Proaductivity Ua481%13ta84LYya Semi-Quantitative

Staphylococcus aureus

b

Inoculum

-10? cfu, quantitative for wanted microorganism
-10°-10% cfu, semi-quantitative or qualitative test,
-10-100 cfu, for productivity tests of liquid media)

of the working culture

—

TSA reference PCA
158 colony 137 colony

P, Calculation = 137/158 = 0.86



1 M1SMAgaU Productivity U898 %N51R891%0

STANDARDS

Productivity shall reach a defined minimum limit

Productivity ratio (A= N/N_)
-N_ is the total colony count obtained on the culture medium under test

-N, is the total colony count obtained on the defined reference culture medium, and
shall be > 100 cfu

® £, of a non-selective medium is at least 0.7 for m.o. that can grow easily on the medium

® £, of the target m.o. on a selective medium should be at least 0.1
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MAD9INEN (Serology) ANWAENINNUFNTTY LavhRaITILLUTAS q’jﬂﬂmwﬂmmmmaﬁm

AUELAUITE9AUNE (Culture Collection Center) MiTufivensu TusefuuunmA Wy World Federation for
Culture Collections (WFCC), World Data Center for Microorganisms (WDCM), National Collection of Type
Cultures (NCTC) Uszmasang® American Type Culture Collection (ATCC) Usemaansgamsni 1wy

SLAUTA WU aanduideInenmansuazivalulagurisusemalng (TISTR) nsuanenmansnisunng (DMSc) aue
WugiAInssukazmaluladdinmuisnid (BCO)  wiansuivnnisinuns Wusu iveuansdanisaaunaulaluds
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Quantitative Semi-Quantitative

Staphylococcus aureus

TSA reference PCA LST reference  LST

P Calculation = 137/158 = 0.86  Turbidity 2+ Gas in 1/3 of Durham tube



Quantitative

Non-selective media for enumeration of microorganisms

Media Type Micro- Standard | Function | Incubation Control strains Reference | Method of | Criteria Characteristic reactions
organisms media control
PCA sa Total flora | 1SO 4833 |Productivity| 72h /30°C | E. coli ATCC 25922 or 8739P TSA Quantitative | PR > 0,7
S. aureus ATCC 6538 or 6538P
B. subtilis ATCC 6633"
2§ = solid medium
b Strains to be used by the user laboratory (minimum)
Semi-Quantitative Non-selective media for enumeration of microorganisms
LST L Coliforms 1SO 4831 Productivity | 24-48h/ |E. coli ATCC 25922 or 8739° - Semi- Turbidity Gas production and
30°C guantitative |2 + Gas in turbidity
1/3 of
Durham
tube
C. freundii ATCC 43864
Selectivity E. faecalis ATCC 29212 or - Qualitative |No growth -
19433°

Quantitative selective med forenumerationof micoorgansms

Media | Type Micro- Standard Function | Incubation Control strains Reference media Method of Criteria = Characteristic reactions
organisms control
Baird - ga | Coagulase | ENISO 6888-1 |Productivity| 24-48 h/ S. aureus ATCC 6538 TSA Quantitative ' PR = 0,5 Black / grey colonies with
Parker positive 37°C S aureus ATCC 259230 clear halo (Egg yolk
Staphylo- clearing reaction)
cocci
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Semi-Quantitative

Selectivity

|l

® Selective culture media and a reference medium are inoculated with appropriate

inoculum (10*-10° cfu) of the defined test m.o. using appropriate device.

® Selectivity Factor (S) = D_-D,
-D_ is the highest dilution showing growth at least 10 colonies on the reference medium
(log,, units)
-D, is the highest dilution showing comparable growth on the test medium (log,, units)

® For semi-quantitative methods the growth of the non strain(s) shall be inhibited partly or
completely



Selective enrichment media

Media | Type Micro- Standard | Function | Incubation Control strains Reference | Method of | Criteria | Characteristic reactions of
organisms media control target microorganism
EE L2 | Enterobac- | ISO 7402 |Productivity| 24h /37°C | E. coli ATCC 25922 or 8739P - Semi- >10 col. | Pink to red colonies with or
teriaceae ISO 8523 or S. typhimurium ATCC14028 quantitative |on VRBG| without precipitation halo
Selectivity | 24h / 37°C | + E. faecalis ATCC 29212 or Semi- Total
19433" guantitative |inhibition
Half- L Listeria EN ISO |Productivity| 24h / 30°C L. mono 1/2a ATCC 19111 - Semi- >10 col. | Grey to black colonies with
Fraser mono- 11290-1 quantitative |on Oxford black halo
cytogenes or
PALCAM
or L. mono 4b ATCC 13932°
+ E. coli ATCC 25922 or 8739"°
+ E. faecalis ATCC 29212 or
19433°
Selectivity | 24h /30°C | E. coli ATCC 25922 or 8739" - Semi- Total -
quantitative | inhibition
on TSA
E. faecalis ATCC 29212 or <100
19433 colonies
on ISA




Semi-quantitative streaking method

Agar solid plates are prepared in the usual manner with about 15 ml of agar. Four parallel lines are drawn

with 1 pl loop at ~0.5 cm intervals over sector A. Streaking is prepared for sector B, C and D with a single line
(Figure A)

The growth index (G) calculated. Each steaking line showing growth is scored with 1 (maximum =16). The steak
is scored as 0.5 if growth only occurs along half of its length. A streak without growth or with scanty erowth
(less than half the length) is scored as 0.

G, should be at least 6 (medium is acceptable)

G, for non-selective media is normally higher

G, for non-target strains shall be partly or completely

inhibited

Figure A Pattern of inoculation
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o Qualitative streaking method

The test M.O. are streaked in parallel straight lines a 1 pl loop on the surface of the test medium (solid).

Interpretation of results
® The growth on the plates after incubation is assessed as
® 0 corresponds to zero growth
® 1 corresponds to weak growth

® 2 corresponds to good growth
Target M.O. shall score 2 and have typical appearance size and colony morphology.
The growth of non-target microorganisms shall be partly or completely inhibited

(0orl)




. Qualitative single tube method

The test M.O. are streaked in parallel straight lines a 1 pl loop on the surface
of the test medium (liquid culture media).
Interpretation of results

® The growth on the plates after incubation is assessed as
® 0 corresponds to zero turbidity

® 1 corresponds to very light turbidity

® 2 corresponds to good turbidity

Target M.O. shall score 2 and have typical appearance size and colony
morphology.

Cell aggregation / deposit at the base of the tube or bottle can be observed.

Gas formation, color change etc. can also be assessed
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Example of card for recording test results of culture media prepared by the Example of card for recording test results of culture media prepared by the
user laboratory user laboratory

Table A1 — Example of a card Table A.1 — Example of a card

G':"":_'::rd for intemal quaiity testing of cullure m&d'al — — —— Control card for internal quality testing of culture media
Fuliure e v prapa pounng cte " e culture medium: volume prepared: | pouring date: | internal batch number:
deftydrated medium (& coda) supplier batch amaunt cate/signahure: - - -
dehydrated medium (& code): supplier: batch amaunt: date/signatura:
Supplement: supplier: batch amaount: cate/ sgnabure:
Supplement: supplier: batch amount: date/signature:
Process detals:
Process details:
Phiysical guality control
epecied pH-value: mesmsuned pH: quality confimmed: | dedocts: ot signature: Physical quality control
yes - expected pH-value: measured pH: quality confirmed: | defects: date/signature:
expociod u.lamTry hied ardior observed w:ll'ry conhmed: | cedects: i signahre: yes ho
layer thickne
wer i = yes - expected quantity filed and/or observed: quality confirmed: | defects: date/signature:
layer thickness:
expecied colour: observed quality confimmed: | dedects: datesignature: yes na
yos no expected colour: observed: quality confirmed: | defects: date/signature:
pecied clanbypresence of obscrved mall'ry oconfimed: | dedoots: ot signatire: yes no
optical artedacts:
yes o expected clarity/presence of observed: quality confirmed: | defects: dale/signalure:
optical artefacts:
expecied gel stability / observed quality confirmed: | dedects: chate/sgnabure: yes no
consisiency [ moshre:
y= - expected gel stability / observed: quality confirmed: | defects: date/signature:
- - — consistency / moisture:
Microbial contamination yes no
Ma. of fested plates or tubes: st mall'ry oconfirmed: (Mo, of contammated | datefsgnature:
| " plahe: o b Microbial contamination
A ye= ne MNo. of tested plates or tubes: result: quality confirmed: | No. of contaminated | date/signature:
Microbiological growth —Productivity Meihod of control: Cuanbiziive Coualitative I . plates or tubes:
e ncubation: yes no
siramns: crleria: resudt: quakty comirmed: cate/sgnabure:
incubatian: yes no Microbiological growth —Productivity Method of control: Quantitative Qualitative
strains: criteria: result: quality confirmed: date/signature:
reference medium: _ )
Microbiological growth —Selectivity Meihod of contral: Quanbiative Crualitative incubation: yes no
sirarns: crlersa: resudt: quakty comrmed: cate/ sgnabure: )
reference medium:
incubsatian: yos no Microbiological growth —Selectivity Method of control: Quantitative Qualitative
i strains: criteria: result: quality confirmed: date/signature:
reference medium: _
Microbiological growth —ESpecificity Meihod of contral: Ouanbiative Cualitative incubation: yes o
sirars: crleria: resudt: quakty comfrmed: cate/ sgnabure:
1 reference medium:
incubation: yeS no
reference medium:
Releasa of the baich
Details of siorage I release of the batch  yes no date/signabure:




‘e Biochemical and physiological characteristics and specificity

The colony morphology and the diagnostic features
tocether with the degree of selectivity should be
established in order to obtain a complete picture
of the performance of the medium

The essential characteristics of specificity shall be
defined and achieved. For differential media the
quality of biochemical/physiolosical characteristics
of the target microorganisms and the degree of
inhibition of non-target microorganisms should be
determined with an appropriate set of test strains
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Antimicrobial testing characteristics

The antimicrobial action of antibiotics depends upon their agar diffusion
characteristics and any antagonistic effects from the components present.

Media for testing the presence or absence of antimicrobial substances in
food samples should conform to reference methods




Checking the pH of a culture medium

The pH of most culture media is near neutral.

The pH of a dehydrated medium should not require adjustment providing it has
been prepared correctly using pure water and clean equipment, and it has not
been over-autoclaved. The manufacturer’s instructions must be followed
strictly.

Minor adjustments should be carried out using 0.1mol/l (N/10) sodium
hydroxide when the medium is too acidic, and 0.1 mol/l (N/10) hydrochloric

acid when too alkaline.

When adjusting the pH of a large volume of medium it is best to measure the
amount of acid that needs to be added to adjust 10 ml of the medium, and
then calculate the amount required to adjust the remaining volume.



0. - Sterility testing of culture media

® Sterility test routinely media to which blood or other
substances have been added after autoclaving.

® Incubate 5 % of the batch at 35-37°C overnight.
Contamination by microorganisms capable of overnight
growth will be shown by turbidity in a fluid medium and
growth on or in a solid medium. Media in petri dishes are
best examined for contamination immediately before use




° Performance testing (QC testing)

o
N\ .’
L \

® Quality control testing of prepared media is performed by inoculating, say 2% of each batch with control
organisms whose growth should be supported on the tested media. For the following media and organisms,
testing is performed at 35-37°C incubation at 5-10 % CO.,

Culture medium Recommended control species Subculturing interval

Blood agar Streptococcus pyogenes Cooked meat medium 3 months

Streptococcus pneumoniae

Haemophilus influenzae (with S.aureus Chocolate agar slope (35-37°C) 1 month
streak)
Mac Conkey agar Escherichia coli Nutrient agar semi solid or deep 6 months

Proteus mirabilis

SS agar Shigella spp. Dorset egg medium 12 months
(Salmonell-Shigella agar) Salmonella typhimurium
Escherichia coli Nutrient agar semi solid or deep 6 months



® International Organization for Standardization. (2014).
Microbiology of food, animal feed and water—preparation,
production, storage, and performance testing of culture
media. ISO 11133: 2014.
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® Credit some photo from google search
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