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Skylab 1973-1974
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Skylab:
Thermostabilized (canned) main course
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Skylab:

Dehydrated peach ambrosia with pears. Comes in
pouch, served in can.
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COSMONAUT
MEAL
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Cosmonaut
Green Cabbage
Soup




Cosmonaut
Dessert or Snhack




Cosmonaut

Coffee with Milk
- inasqueezable
- tube, circa 1972
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BEVERAGE

PACKAGE COMPONENTS §

injecting water with a
dispense either hot or cold water
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Shuttle Astronaut
Dr. Rhea Seddon
preparing a meal

in the Space Shuttle
galley



tray with menu items and utensils




International Cooperation in

letary choices

adian, European,
crewmembers
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Shuttie MIR 1995-1998

-184 days

American food items
ariety

Ing and rehydration

1ter
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French thermostabilized food item for
Space Shuttle
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French thermostabilized food

Space Shuttle
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French thermostabilized food item for

Space Shuttle
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IRRADIATED PRODUCTS USED
ON THE FIRST 24 SHUTTLE FLIGHTS

(1981 TO 1986, APPROXIMATELY 805 MAN-DAYS)

SERVINGS
MEAT PRODUCTS TOTAL SENT TOTAL USED

BEEF STEAK 231
CORNED BEEF 41

SMOKED TURKEY (171
TOTAL MEAT 176

BAKERY PRODUCTS

BREAD (SEEDLESS RYE) 172
BREAKFAST ROLLS 81
TOTAL BAKERY 253




ADVANTAGES OF IRRADIATED
BAKERY PRODUCTS IN SPACE

) NO REFRIGERATION REQUIRED

o EXTENDED SHELF LIFE

o ELIMINATES POTENTIAL PATHOGENS




ADVANTAGES OF
IRRADIATED MEAT IN SPACE

NO REFRIGERATION REQUIRED

CAN CONTROL EXCESS LIQUID

CAN CONTROL DONENESS (NOT OVERCOOKED)
POPULAR WITH ASTRONAUTS

DEMONSTRATE NEW TECHNOLOGY




IRRADIATION PROCESS FOR BEEF
STEAKS AND TURKEY

1. COOK

2. PACKAGE AND SEAL

3. FREEZE

4. IRRADIATE WHILE FROZEN (-40° C) MINIMUM
ABSORBED DOSE 44KGY

5. STORE AT AMBIENT TEMPERATURE
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International Space Station
2000 - future

SS will use the
rrently scheduled
igerators and

oven
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International Space Station
2000 - future (continued)

ycling
nu

e dairy products
e as possible with

oducts in refrigerator:
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SPACE STATION FOOD SYSTEM
PACKAGE LABELS

i [ Cm | Ei Space Station Food Package

Product Identification Line

T - .

Assigned Part Nomber

Cook Control Code Barcode

Manually Input Code to Oven for ® Inventory Tracking
PreprogrammedTime/Temperature Setting ® Read Electronically

Easily Identified on Label with Scanner

Provides for Ease of Product Preparation




Food System Mass and Volumes

STOWAGE ITEM 90 DAY 14 DAY

CUFT WTLBS CUFT WT LBS
Daily food, frozen 104 2167 16 339

Daily food, refrig'd 35 774 7 120

Daily food, ambient 44 928 6 145
TOTAL 183 3869 29 604

For a crew of six
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Physiological Effects of Spaceflight
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Adaptive Changes in Weightlessness
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Approval c

criteria for space foods

aste and texture
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icrogravity, i.e. no
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trays and storage,
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Fluids and Electrolytes
total body water

7 by 10-15%
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Proteins in Space
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Vitamin D F

*

lequirements in Space

itamin D due to
of precursors
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Dietary Calcium in Space
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IFon In Space
In red blood
In storage

yody/day
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Iron In Space (continued)
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) due to decreased

ts 10mg/day
entation following
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Inish body stores

Ing water, therefore
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Space Radiation and Nutrition
continued)

primarily nutritional;
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Antioxidants and Space Nutrition

tioxidants can
damage
idants have minimal

eservation can destroy

nity for in depth studies
foods and antioxidants



Extended Missions:

Mars

n Mars trip will
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ept of a lunar outpost facility that includes several
structure devoted to food crop growth including
In production and oxygen and water recycling




Food Processing on Moon or
Viars Base

as been given to
S I.e. soybeans, wheat

hat are easily
rous edible products

itionally effective and
of cellulose and lignin

vices and flavors
Increase taste variety



Artist’s concept of an advanced food production system at a
lunar site. Animal protein is being produced by fish,
rabbits and poultry.




Intensive wheat growth in the
Environmental Chamber at
Kennedy Space Center.
Optimum conditions of light,
temperature, carbon dioxide
concentration, water and
nutrient availability can be
monitored and changed to
determine what optimal
growing conditions will be
under very intensive and
closed circuit cultivation as
would be necessary on a
lunar or Martian settlement.




A container of ripe intensively grown wheat using
hydroponics at Kennedy Space Center



