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$eeing the Light:
Effect of Light Color on Bacterial Growth |

Kim Lachman and Ashley Spring, Ph.D.
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Introduction Effect of Light Color on Growth of
Bacterial contamination remains a major challenge in Bacillus subtilis and Escherichia coli
healthcare, laboratories, and natural environments,
. . ; : 100%
creating a need for inexpensive, non-toxic methods to
control bacterial growth (Hamblin et al. 2005, 90% | |
Maclean et al. 2009). Previous studies reported that i
exposure to specific wavelengths of visible light, 80%
particularly blue light, reduced bacterial survival and 8  70%
colony formation in multiple bacterial species g
(Ashkenazi et al. 2003, Maclean et al. 2009). The 3 00%
hypothesis of this study is blue light significantly : 50% Figure 4. Bacillus subtilis and Escherichia coli exposed to red light
decreases the growth of Bacillus subtilis and o om nutrient agar for 72 hours.
Escherichia coli compared to growth in red, green, "g 40%
full-spectrum, and no light. og 30%
20%
10% Discussion
0% The results did not support the hypothesis, because
Bacillus subtilis Light color Escherichia coli red light rather than blue light produced the greatest
BRed B Green HBlue Full ® No reduction in bacterial growth. This finding contrasts
with previous studies that reported blue light has
Figure 2. Bacterial growth (% surface coverage) of Bacillus subtilis and Escherichia coli after 72 hours strong antimicrobial effects against a variety of
under red, green, blue, full-spectrum (positive control), and no light (negative control) (n=3, x £ SD). bacterial species (Ashkenazi et al. 2003, Maclean et

al. 2009). Differences in experimental conditions,
such as light intensity and exposure duration, may
account for differences in bacterial inhibition. These
findings suggest that light color influences bacterial
growth and may have applications in environmentally
friendly methods for controlling microbial
populations in healthcare, the food industry,
manufacturing, and environmental systems.

Figure 1. Petri dishes with nutrient agar inoculated with Bacillus
subtilis and Escherichia coli exposed to different light.

Materials & Methods

*Bacillus subtilis and Escherichia coli
*36 Petri dishes with nutrient agar

*LED lights (red, green, blue, and full spectrum)

Nutrient agar was prepared, sterilized, and poured * ' v : _
into Petri dishes. Bacterial cultures were diluted with Literature Cited

. ) Fi 3. Bacill btili d Escherichi li d to blue light
distilled water (1:100) and spread onto the dishes IEUNEIS BacHiUSIsUDIS amei=seherichia coiieXposedito bILE g

: : : ) : om nutrient agar for 72 hours. | | | - - |
USINEG ste r||e teChanue. Th Fee repllcates per baCte rlal Ashkenazi, H., Malik, Z., Harth, Y., & Nitzan, Y. (2003). Eradication of Propionibacterium

species were exposed to red, green, blue, full Finas Immmology & Medial Microbiology, 35(1), 17-24. T e e

spectrum, and no light by placing the Petri dishes in Results Hamblin, M. R, Viveiros, L, Yan, C, Ahmadi, A, Ganz, R. A & Tlkoff M. 1. (2005).

Sealed envelopes. Th bacteria were incubated at 37 Iflel/cobac.te.rpylo.r/ accumulates photoactive porphyrins and is killed by visible
light. Antimicrobial Agents and Chemotherapy, 49(7), 2822-2827.

°C and observed at 24, 48, and 72 hours after Red licht sienificantlv decreased bacterial srowth comoared to ereen. blue. full Maclean, M., MacGregor, S. J., Anderson, J. G., & Woolsey, G. (2009). Inactivation of

" - - bacterial pathogens following exposure to 405-nm light from an LED array.

|nOCU|at|On. GrOWth Wd5S esnmated d>S percent g g . y . g F_) g ’ ’ Applied and Environmental Microbiology, 75(7), 1932—-1937.

surface coverage. spectrum, and no light (Figure 1, one-way ANOVA, F, (=5.4, p<0.05).




