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Abstract I Chemometric Analyses Available | Possible PCA Outliers based on Score Distance
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ChemoSpec is a collection of functions for plotting spectra (such
as NMR & IR spectra) and carrying out various forms of top-
down exploratory data analysis, including hierarchical cluster anal-
ysis (HCA), principal components analysis (PCA) and model-based
clustering (via mclust). S3 classes are used and the data is stored
in a Spectra object created during data import. Two-dimensional o
and several 3-dimensional methods are provided for visualizing score
plots, including interactive plots and graphical MANOVA meth-
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data are employed and diagnostics plots are available. These func- J centered/noscale/classical 2 PCs
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tions rely heavily on methods and functions discussed in Varmuza
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& Filzmoser, as well as ideas from the ggobi group. ChemoSpec 500 1000 1500 2000 2500 3000 3500 . .

is designed to facilitate comparison of samples from treatment and marked regions are skipped in data set ' mm ”’ ~_—"]

control groups such as typically found in ecological or medical inves-
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tigations. It is designed to be user friendly and suitable for people

with limited background in R, as it was written to support under-
graduate research projects. ChemoSpec functions will be demon-
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strated using data from the author’s research on plant stress using
metabolomics.
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ChemoSpec was written to support research in plant metabolomics.
This project investigates the effect of stress (think climate change) |
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on plants using chemical and ecological methods; much of the data
. . . i .. wavenumber Key
is multivariate. In particular, we have or anticipate NMR, MS and _ scr

IR measurements on plant extracts as a way of fingerprinting them.
Methods were needed for exploratory data analysis on multivariate
data of plants of different genotypes grown in different environ-
ments, such as low water or high salinity.
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. . Clustering method: complete
e User friendly: many internal checks, error feedback; accommo-
dates coIor—bImd USErS. w Cuticle IR Spectra: Clusters Found by mclust
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. . . Mclust optimal model: VVI
e Consistent interface, plot formats, labeling etc. 1000 2000 3000 b
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e Collation of spectral files into one (as a Spectra object).

e Basic plotting for comparison /inspection of spectra singly or by
group membership.
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e Binning of data sets; removal of uninteresting regions; removal Il il ooty el taleleleh fnlalelols nlalalelel aleleleh fulutuiets nfuteteted
of problematic samples.
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e Normalization & scaling of spectra.
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e HCA of spectra or of PCA scores.
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e Classical or robust PCA; plot scores by group membership or
not; confidence ellipses by group; 2D and 3D static & interactive ~
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plots; diagnostics, scree plot, loading plots. —— T T T T T T
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e Model-based clustering (via mclust). tor I P |

e You might say ChemoSpec is one big wrapper! pesboo ptLoadngs potscre
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The data set used in the examples here is composed of infrared (IR)
spectra of the leaf surface of the common "weed” purslane (Portu-
laca oleracea). A variety collected in South Carolina was grown in
low and high water conditions as part of a larger study on climate
change and plant stress.
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K. Varmuza & P. Filzmoser Introduction to Multivariate Statistical
Analysis in Chemometrics CRC Press, 20009.

item | mode description Graphic Manova of Cuticle IR Spectra P. Filzmoser and K. Varmuza (2010). chemometrics: Multivari-
freq num  frequency values ate Statistical Analysis in Chemometrics. R package version 0.8.
data |num | spectral intensities (no. samples x freq values) http://CRAN.R-project.org/package=chemometrics

names |chr sample names
groups |factor | group membership
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