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Task Description:

The objective of this effort is to develop shelf stable, highly acceptable, food with increased nutrient (vitamins) stability
for extended space missions utilizing innovative processing and packaging technologies. There will be two research
thrusts. For the first thrust area, we will formulate, test, and optimize the quality and nutrient content of a range of
fortified shelf-stable foods. The focus will be on extruded/pressed low-water activity bar-type products. Advances in
innovative pre-treatment technologies (encapsulation) for vitamins will be assessed, as well as synergy with matrix
chemical character. For the second thrust area, different packaging technologies will be investigated with research
focused on the interaction of packaging material with various innovative sterilization processes such as microwave
heating, irradiation, and high pressure treatment. The availability of highly nutritious and health-promoting food is a
factor that is a significant prerequisite for prolonged space travel. The design of feeding and nutritional strategies for
multi-year, non-resupplied flights is an undertaking requiring substantial research and development; it is also an
endeavor and that could be founded upon our existing, considerable knowledge and experience base at Natick Soldier
RD&E Center. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:

The proposed study will yield strategies for the development of extremely stable, nutrient-dense foods and the
development of packaging materials compatible with new quality-preserving sterilization techniques. While this work is
specifically important to the health of astronauts, its significance also extends to the research that is critical to the
mission of the Natick Soldier Research Development and Engineering Center: to support and promote the nutritional
health of the Warfighter on extended missions with little or no means of resupply. 
  

Task Progress:

Matrix science effort: In the last nine months we have: (1) analyzed the results from the earlier 4-week high temperature
study and selected the best encapsulant for each system. Lipid encapsulation of vitamins was selected for the low fat
prototypes and carbohydrate encapsulation was selected for the high fat prototypes.; (2) Produced sufficient quantities
of: low fat compressed (blueberry granola) bars containing lipid-encapsulated vitamins; high fat bars containing
carbohydrate-encapsulated vitamins; low fat drink/smoothie mix (chocolate hazelnut) containing lipid-encapsulated
vitamins; high fat drink/smoothie mix containing carbohydrate-encapsulated vitamins; (3) Placed all product in 70F
storage for pull/analysis at 1, 2, and 3 years, and in 100F storage for pulls at 6 and 12 months; (4) conducted baseline
vitamin analysis, with comparison of 2xSFR target levels; (5) conducted analysis of vitamin levels after 6 month 100F
storage; and (6) determined: 12-13% loss of vitamin A (all products):0-8% loss of vitamin B1 (all products): 19-29% loss
of vitamin B9 (all products): 2-14% loss of vitamin C (all products): and no loss of vitamin E (all products). At this time
the only significant effect of food type or vitamin coating on vitamin activity loss was for B9, in which a high fat coating
and matrix was comparatively protective. 
Processing/packaging effort: in the last nine months we have (1) conducted all year-2-scheduled processing trials
(microwave-assisted, pressure-assisted, irradiation, and standard retort sterilization) with all possible innovative
packaging materials (coated clear polymer pouches and standard foil/laminate MRE pouches); (2) analyzed the physical,
mechanical, and barrier properties of the pouches before and after processing; and (3) evaluated the quality of a model
food system (creamy cajun chicken). Processing affected the tensile strength, burst strength, microscopic appearance
(bubbling) and elastic modulus of the individual pouch materials, and produced color changes in the samples. Product
color degradation (i.e., browning) resulted from process type according to: retorting > MATS > PATS > irradiation. 

For the 3-months remainder of the year, we will begin analyzing the 1 year pulls for bars and beverage bases stored for 1
year at 70F and 100F, and conduct additional barrier/layer analysis of the packaging material and conduct sensory
analysis of stored product. 
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