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Supercritical fluids (SCFs) are substances at pressures and temperatures above their critical®

values. Their solvent * power is the highest for non-polar or slightly polar components and

decreases with increasing molecuiar weight *. They can easily be removed from the solutes *
by mere expansion to ambient ° pressure. Carbon dioxide (CQOy) is particularly advantageous
®for processing food materials. SCFs are used for batch extractions ” of solids, for multi-stage
counter-current separation ® (fractionation) of liquids, and for adsorptive and
chromatographic separations. State of the art design for commercial ° plants is available, and

a number of installed plants are working. Special applications to food processing **include

decaffeination of green coffee beans, production of hops extracts, recovery of aromas ** and
flavors from herbs and spices, extraction and fractionation of edibie ** oils, and removal of
contaminants *°, among others. Costs of SCF extraction (SCFE) processes are competitive
In certain cases SCFE processing is the only way to meet product specifications »” .
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a} There have been muttiple outbreaks of foodborne illness involving peanut butter products.
This study looks at the potential use of high-pressure processing to reduce the bacteria
that may be in peanut butter.

b) The weight of Alaskan Pollock can be predicted automatically by taking the image of the
fish and using it in one of the correlations developed in this study. The removal of the fins
or the fins and the tail did not increase the prediction accuracy of the method. Therefore,
intact fish images should be used.

¢) A membrane, which impedes the passage of a low-molecular-weight solute, is placed
between a solute-solvent solution and a pure solvent. The solvent diffuses into the
solution by osmosis.
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An important example of the liquid permeation process is dialysis with an artificial kidney in
the biomedical field. In this application for purifying human blood, the principal solutes
removed are the small solutes urea, uric acid, creatinine, phosphates, and excess amounts of
chloride. A typical membrane used is cellophane about 0.025 mm thick, which allows small
solutes to diffuse but retains the large proteins in the blood. During the hemodialysis, blood is
passed on one side of the membrane while an aqueous dialyzing fluid flows on the other side.
Solutes such as urea, uric acid, NaCl, and so on, which have elevated concentrations in the
blood, diffuse across the membrane to the dialyzing aqueous solution, which contains certain
concentrations of solutes such as potassium salts, and so on, to ensure that concentrations in the
blood do not drop below certain levels. In one configuration the membranes are stacked in the
form of a multilayered sandwich, with blood flowing past one side of the membrane and
dialyzing fluid past the other side. The hollow fiber type is used quite often.
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