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Innovation in teaching and learning of microbiology - painting with pigment microorganisms: In 
the present work are presented innovations in teaching and training in microbiology. For the first time has 
been applied “microbio art” by painting with living pigmented microorganisms. The innovation makes the 
students active participants in the studying process. It is in a state to increase their involvement, 
collaboration and communication skills and activate their creative and critical thinking.  

Besides, in the course of painting with microorganisms an innovative method for determination of the 
color of the microbial pigments has been applied. For the first time it has been measured instrumentally and 
presented numerically using L*a*b units in the CIELab system about which no data have been reported in 
the literature. 

Key words: innovations in teaching and learning painting with microorganisms, microbio art, microbial 
pigments, color, L*a*b*. 
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 It is generally accepted that 
e three primary colors – red, green and 

 

visuali - and three-  
The CIELab system, Commission , has been an 

international standard since 1976 in which the color coordinates are respectively:  
 

- L* - brightness, L* = 0 – black color, L* = 100 – 
white color  

- a* - green color - ) / red color  
- b* - blue color - ) / yellow color  
The parameters a* and b* are two chromatic        
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The present work aims at presenting innovations in teaching and learning in 
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Pigment microorganisms 
  When painting the images we worked mostly with Saccharomyces cerevisiae and 
Rhodotorula rubra 
with the Sarcina sp. Xanthomonas campestris 

Sabouraud slant agar 
– on meat- -

are stored at 0÷4 º  
 Microbial pigments 

substances: porphyrin, carotenoids, phenazine pigments, pyrroles, azaquinones, 

 
 -soluble yellow to orange-
carotenoids: carotenes

Rhodotorula can produce carotenoids such as -

the genus Sarcina  
 

 Nutrient media  
When creating unique color drawings by 
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peptone agar, a together with yeast – on a otato-  
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The students have the opportunity to work individually o
three) together with a teacher, on a certain element in order to illustrate the relationship 

ng educational environment especially where 

 
Color measurement of microbial pigments in L*a*b* units 

pigments spectroph
it was presented numerically in L*a*b* units in CIELab system, about which no data have 

 
Determination of the influence of the composition and the nutrient medium pH on the 

color of the microorganisms 

Saccharomyces cerevisiae and Rhodotorula rubra were 
seeded on grape agar, Sabouraud medium and on me
carbon were used –  

Hanzen with pH 5 5 – 6 0 and 4 5 – 5 0 made using a yeast suspension with 
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With imagination and artistry the students create their painting
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Saccharomyces cerevisiae  

Rhodotorula rubra - orange- Sarcina sp. and Xanthomonas campestris - 

 
 the studies  Saccharomyces cerevisiae are shown in Table 1,  

Rhodotorula rubra -  
Table 1  

 Saccharomyces cerevisiae 

Sabouraud medium with 5 – 6 0 65 98 -1 98 9 38 
Grape agar with 5 – 6 0  4 67 - 80 59 
Hanzen medium with sucrose with 5 – 5 0 6 95 - 79 10 
Hanzen medium with sucrose with 5 – 6 0 6 41 - 77 72 
Hanzen medium with glucose with 5 – 6 0 6 46 - 28 14 
Hanzen medium with maltose with 5 – 6 0 5 49 - 81 81 
L* - brightness, L* = 0 – black color, L* = 100 – white color - green color - ) / red color  
b* - blue color - ) / yellow color   

Saccharomyces cerevisiae the 
-  - ) and 

yellow - Sabouraud medium 
w .The content 

Saccharomyces cerevisiae 
–  

Similarly to Saccharomyces cerevisiae and Rhodotorula rubra have the brightest 
color on Sabouraud 
greatest  The visually determined orange-
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                                                            Table 2  Rhodotorula rubra 
Nuttrient medium 
Sabouraud medium with 5 – 6 0 51 55 29 30 18 34 
Grape agar with – 0   14 15 89 
Hanzen medium with sucrose with – 0 64 28 74 
Hanzen medium with sucrose with 5 – 6 0 93 84 63 
Hanzen medium with glucose with – 0 27 39 43 
Hanzen medium with with maltose with – 0 17 44 08 
L* - brightness, L* = 0 – black color, L* = 100 – white color - green color - ) / red color  
b* - blue color - ) / yellow color  
 

Rhodotorula rubra 
color –  

the 
Saccharomyces 

cerevisiae and in Rhodotorula rubra. In white t on the 
color brightness, and in the red – 

 
 Xanthomonas campestris color in numerical values shows 
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microorganisms on solid agar medium increases commitment, cooperation and 

-depth knowledge and activates their creative and critical 
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