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Model building and parameter estimation: describing the influence of
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Coauthors: L. Gil(University of Porto, Associate laboratory REQUIMTE, Portu-
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For fresh-cut fruits and vegetables, respiration plays a major role in their post-
harvest life. While maintaining the quality and assuring the safety of fresh produce,
temperature is the key element, as low temperatures decrease respiration rates,
enzymatic and microbial activity. Therefore, a good knowledge of the effect of tem-
perature on respiration is required. Furthermore, time plays an important role, as
different produce have shown increase, decrease or maintenance of respiration rate
with time, at a constant temperature. The aim of this study was to investigate the
effects of storage temperature and time on the respiration rate of diced red onions
under ambient atmosphere, and to develop a predictive mathematical model ac-

-counting for the effect of both, time and temperature. Non-linear regression analysis
was applied, using least squares estimation with a Levenberg-Marquardt numerical
algorithm. A simple first-order exponential model proved to describe adequately the
time effect, while the temperature effect on the estimates has shown an Arrhenius-
type dependency. Reparameterization of the Arrhenius model was performed by
centring the model around the reciprocal of a reference temperature in order to
reduce correlation between model parameters. A global model was built and new
estimates were obtained trough a one-step non-linear regression procedure, thus im-
proving their precision. Least-squares assumptions were checked and model fit was
assessed. Asymptotic joint confidence regions were also obtained.
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Patterns of variation in concentrations of metals and metalloids in Oc-
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by
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We analyzed patterns of variation in levels of 17 metals and metalloids (arsenic,
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calcium, chromium, cobalt, copper, iron, lead, manganese, molybdenum, nickel,
potassium, rubidium, selenium, strontium, titanium, vanadium, zinc and) in several
tissues (digestive gland, branchial hearts, gills, mantle and arms) of common octopus
(Octopus vulgaris) at three locations along the Portuguese coast, during the two
seasons of the year (autumn and spring). Particle Induced X-ray Emission (PIXE)
was used to measure element concentrations. We used redundancy analysis to relate
element concentrations to biological variables (sex, weight, total and mantle length,
maturity, digestive gland index), location and season. Seasonal and/or geographical
variations in the pattern of element concentrations were apparent for all of the tissues
sampled, except for branchial hearts. Body size and condition also affected element
concentrations, as did maturity state in the case of branchial heart samples. There
were no differences between sexes. Gills seems to be the most useful tissue to sample
because showed regional and seasonal variation in concentration of elements and a
marginal effect of body size was detected. Results suggest that octopus can be a
useful bioindicator of environmental pollution.

Keywords: Bioaccumulation, pollution, bioindicator, redundancy analysis
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