MARA is a multi-species test employing an array of 11 microbial species
consisting of 10 prokaryotes and 1 eukaryote. These organisms represent
a diverse genetic range exhibiting a spectrum of sensitivities to different
toxicants.

MARA is a ‘battery of tests within a test’” and can be utilised for toxicity
assessment of both aquatic and terrestrial environments. Its broad
environmental application can be for regulatory or monitoring purposes.

Potential Application Scope - toxicity testing of: MARA results are conveyed as Microbial Toxic
e Effluents e Soils Concentration (MTC) for each of the species. The
e Waste e Treated/Untreated Waters Comblined integr.ated evglgatic?n of aI'I 11 species
e Sediments e Landfill leachates feosr;:gtutes a unique toxicity fingerprint for the sample
e Sewage Sludge * Biocides '
9 , 9 , Screening mode allows for simultaneous multiple

e Agrochemicals e Pharmaceuticals testing of samples
e Cosmetics
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Dendogram of clustered MTC-arrays obtained with tests can
potentially provide insight into mode of toxic action.

Example of chlorophenol clusters (A-D) with similar toxicity
fingerprints.

(x-axis = correlation coefficients)

e multi-species

e simple protocol

e observations readily made
e easy image storage

SPECIES
Conc
(ma/l) 1 2 3 4 5 6 7 8 9 |10 | 11
| o 0 0 0 0 0 0 0 0 0 0 0
I 0.51 14 1 0 12 4 0 5 4 0 5 0
I 1.5 17 1 0 1 4 0 1 2 0 10 22
I 4.6 38 5 19 7 4 6 39 9 0 20 64
I 14 100 | 100 | 68 92 20 | 100 | 100 | 13 2 8 73
I 42 100 | 100 | 100 | 100 | 56 | 100 | 100 | 100 | 32 | 100 | 100
: 125 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
Species | 1 2 3 4 5 6 7 8 9 | 10 | 11 |Mean
MTC |24| 48| 6 (45|18 |48 32|11 |32 |9.7|27 | 65
Growth inhibition values (%) Most sensitive species = 1
0 02 04 06 08 Chlorine MTCmean
T T T Chemical position mmol/
Phenol None 4.20
A
I— 2-mono orto 0.38
B I. 2,6-di orto-orto 2.11
2,4,6-tri orto-para-orto 0.64
] 2,5-di orto-meta 0.19
1 4-mono para 1.71
1 I— 3-mono meta 0.33
2,3-di orto-meta 0.07
I—[ 3,4-di meta-para 0.06
D 3,4-di meta-para nd*
3,5-di meta-meta 0.03
penta all 0.04

software — easy inference

concurrent testing of numerous samples
minimal space requirement
low cost
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