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1. Overall Objective and Hypothesis: Currently, shelf stable foods that do not require refrigeration or freezing are the
sole source of nutrition for the spaceflight crew. It is therefore crucial that these foods provide adequate nutrition to
support the crew throughout the shelf life of the product. However, knowledge is currently lacking on the degradation
kinetics of essential vitamins (e.g., vitamins B1 and K) during the processing and storage of spaceflight foods. To
address this critical knowledge gap, this project aims to measure vitamins B1 and K degradation kinetics and use this
information to establish robust computational models that are user friendly to predict vitamin stability in spaceflight
foods during processing and five-years of storage. Our central hypothesis is that: (i) Based on a systematic investigation
of the degradation kinetics of vitamins B1 and K, computational models can be developed to predict vitamin
degradation during processing and storage of spaceflight foods. Our main approach is therefore to identify the influence
of food processing, food matrix composition, and storage conditions and other factors on the degradation kinetics of
vitamins B1 and K, and then to use this knowledge to establish robust models and guiding principles to predict and
prevent degradation of these vitamins.

2. Specific Aims & Approaches: Aim 1. Determine the degradation kinetics of vitamins B1 and K in spaceflight foods.
The representative spaceflight foods will be produced and stored under appropriate conditions for 2 years, and the
degradation kinetics of vitamins B1 and K will be systematically determined. Aim 2. Develop robust computational
models to predict degradation of vitamins B1 and K in spaceflight foods. Mathematical models will be developed to
simulate and predict the degradation of vitamins B1 and K in spaceflight foods, and their robustness will be assessed
and validated. The results will be analyzed based on the nature of different spaceflight foods to develop guiding
principles on how to minimize vitamin degradation in spaceflight foods.

3. Rationale, Novelty, & Significance: A considerable amount of research has been conducted on the stability of
essential vitamins including vitamins B1 and K in different food systems. However, a detailed understanding is lacking
on the degradation of essential vitamins under the unique conditions experienced by spaceflight foods. The significance
of the proposed research is that it will provide fundamental knowledge that is currently lacking about the role of food
processing, food matrix characteristics, and storage conditions on the degradation kinetics of vitamins Bl and K in
spacetlight foods. A particularly innovative aspect of the project is that it utilizes robust mathematical modeling to
simulate and predict degradation kinetics of essential vitamins, and also to help develop guiding principles to stabilize
these vitamins in spaceflight foods. Successful completion of this project will provide critical information that can be
used to produce more nutritious shelf-stable spaceflight foods to better maintain health & wellness of spaceflight crew.

New project for FY2014.
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