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Introduction
The literature on reflectance spectroscopy contains at least three different indices that claim to translate the data gathered by a reflectance spectrometer that measures wavelengths of reflected light off of an object, converting it into an index that allowed us to compare the levels of anthocyanins in different plant structures.  Because we had three different indices that gave us very different numbers, we conducted a study to compare anthocyanin levels of the three indices to results found when anthocyanins are extracted and placed in an absorbance spectrophotometer. 
Methods 
1.) We collected 50 plants in the Nature Park and cut and cleaned the stems. Next we took 5 readings with a reflectance spectrometer. 
2.) We used a razor blade to remove the outer cortex focusing on the area where spectrometer readings were taken. 
3.) We cut up 0.01-0.02 g of tissue into small pieces and placed it into an eppendorf tube 
4.)  We extracted stem anthocyanins using acidified methanol (16MeOH:3H2O:1HCl). 
5.)  We used an absorption spectrophotometer to measure the absorption of each sample at 530 nm and 653nm.  This allowed us to measure the concentrations of anthocyanins.
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The three indices use the reflected wavelengths collected by the spectrophotometer to calculate anthocyanin content. Each index attempts to account for redness reflected by anthocyanins (wavelengths 600-700) and cancel out the greenness due to chlorophyll (wavelengths 500-600). The 1999 and 2006 indices also try to account for near infrared reflection (~wavelength 800). 

1999 index: R800(1/R550-/1/R700)

2003 index: R600-699: R500-599

2006 index: [R-1530-570 – R-1690-710] * RNIR

Results
Our graphs show the absorbance of extracted samples vs. each redness index. 
The 2003 index had a strong correlation when we included all the plants we sampled in nature.  The 1999 and 2006 indices had much lower correlations with r2 values of 0.3464 and 0.4396 respectively, compared to the r2 value of 0.9071 value for the 2003 index. 
When we looked at plants that fell within the ranges of anthocyanin content that we find in our garden (which were lower than what we find in nature), we found that the 2003 index was still the best fit.  Thus the 2003 index was most accurate for this species to use when analyzing plant anthocyanin content both in nature and in our common garden.  All of the “redness” data in this poster is calculated using this index. 
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Discussion 

The 2003 index was the most accurate in both the wide reaching index and the more specific index fine-tuned to our study. The downside of the 2003 index is that it has a small scope, which while it helps accuracy, does not represent the large visible differences in the redness among separate plants. 
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