


AT DO THEY EAT IN SPACE?
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AstroRox
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Typical Space Station Daily Menu

Breakfast Lunch
Hot cereal Seafood gumbo
Blueberry muffin | White rice
Cranberrry juice | Cole Slaw
Milk Crackers
Coffee Frult salad

Angel food caka
Lemonade

Dinner

Green salad with
assorted dressing

Filot mignon

Baked polato with
drossings

Sauleed mushrooms
Dinner roll
Lemon ple

Tea
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Shuttle Food Tray
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Fronen-Driad Ready To Eat Space Pagg™

:_" Mint Chacblate Chip Ice CreamB
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Making spinach in space

;

aparat.com/www.appjet.ir
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"% R@ht now, half of the space food
L -items on board the ISS* are American
“foods and half are Russian foods.
Japanese, European, and Canadian
food 1tems are available: also. The
astronauts and cosmonauts have
fmore than 300 food i1tems to choose
_from. :

oo *|SS: International Space Station
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Radiation

Some space foods are irradiated. These foods
are packaged and then exposed to a source of
radiation that kills any mold or bacteria on
the food, allowing it to be safe to eat for a
long time. No radiation stays on the food.
This 1s like when you go to the doctor to get

an x-ray, once the x-ray 1s taken, there 1s no
radiation on you.
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Reduced gravity (microgravity) in
space produces less pressure on your
bones because you are not using
them to hold your body up against
the gravitational force of Earth. This
causes them to not be as strong as
they are on Earth. Astronauts lose
bone during space flight. Simply
eating more calcium 1s not going to
help their bone loss because their

body’s ability to absorb calcium 1is
decreased during space flight.



Jalcium (and Bones!)

Iron (and Blood!) 5 VA L -




Antioxidants

Free radical & oxidation .o
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The nutritional status of astronauts is alerted
after long-term space flight aboard the
international space station

Defining optimal nutrient requirements is critical for ensuring crew health during long-
duration space exploration missions. Data pertaining to such nutrient requirements are
extremely limited. The primary goal of this study was to better
understand nutritional changes that occur during long-duration space flight. We
examined body composition, bone metabolism, hematology, general blood chemistry,
and blood levels of selected vitamins and minerals in 11 astronauts before and after
long-duration (128-195 d) space flight aboard the International Space Station. Dietary
intake and limited biochemical measures were assessed during flight. Crew members
consumed a mean of 80% of their recommended energy intake, and on landing day
their body weight was less (P = 0.051) than before flight. Hematocrit, serum iron,
ferritin saturation, and transferrin were decreased and serum ferritin was increased
after flight (P < 0.05). The finding that other acute-phase proteins were unchanged
after flight suggests that the changes in iron metabolism are not likely to be solely a
result of an inflammatory response. Urinary 8-hydroxy-2'-deoxyguanosine
concentration was greater and RBC superoxide dismutase was less after flight (P <
0.05), indicating increased oxidative damage. Despite vitamin D supplement use during
flight, serum 25-hydroxycholecalciferol was decreased after flight (P < 0.01). Bone
resorption was increased after flight, as indicated by several markers. Bone formation,
assessed by several markers, did not consistently rise 1 d after landing. These data
provide evidence that bone loss, compromised vitamin D status, and oxidative damage
are among critical nutritional concerns for long-duration space travelers.




Food intake and nutritional status during
EXEMSI. Experimental campaign for the
European manned space infrastructure

Modifications of food intake by astronauts during long-duration spaceflights have been observed.
Various psychological stress factors, such as isolation, confinement, constrained community and
boredom, are thought to play a role in this phenomenon. For this reason it was decided to include
a nutritional investigation in the EXEMSI simulation study, in which four crew members (1 female and 3
males) were isolated and confined for 60 days in a space station-like environment. The Food
and Nutritional Management System, developed for this experiment, provided on-line analysis of all
available foods in terms of their nutrient content (macronutrients, water, minerals, vitamins). It
permitted to keep an accurate record of the daily food intake of each crew member. The system has been
shown to be a powerful tool for future missions, either simulations or actual spaceflights. It permits
optimal management of food and eating on board, and offers the possibility of online analysis of
the nutritional status of the crew. It can provide readily usable data for future analysis
of nutritional variables in relation to other physiological and metabolic parameters. It could also supply a
periodic feedback to the subject for the purpose of adjusting food intake. Eating and nutrition during the
experiment were not a problem, but a pleasure, and therefore played an important role in its success.
Confinement and isolation apparently had no effect on either the eating habits or the nutritional
status of the crew members. The good food rather helped to decrease the potentially induced stress by
providing daily periods of pleasure and of social activities. Detailed analysis of food intake showed erratic
eating patterns, both before and during the experiment. However, the weekly averages of macro- and
micronutrient intakes were in the normal range, except for vitamins B1 and B6 that were rather low and
showed the need for supplements. Food appreciation was assessed by daily questionnaires. Satisfaction
with the food provided during isolation was rated very high, and there was no feeling of hunger or
monotony. The satisfaction with the food was mainly due to its high palatability, the adequate selection
made with direct prior involvement of the crew, the large variety, and the extra supply that allowed the
crew to choose and feel free regarding food intake. Comments from the crew afterwards clearly
demonstrated that food had not been considered critical during the 60 days of isolation. This is an
important fact considering the importance of food in such a restricted living environment.
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