
 

  

 

Food fit for spaceflight 

Introduction 

Nutrition has played a critical role throughout the history of exploration, and space 
exploration is no exception. Astronauts may spend months aboard the International 
Space Station or several years on a mission to another planet so it is absolutely 
critical that they have adequate nutrition on board.  
 
Essential nutrients must be available in the spaceflight food system which is 
extremely different today from how it was during the first space missions. The early 
Mercury programme (1961-1963) included food packaged in bite-sized cubes, 
freeze-dried powders and semi-liquid foods in aluminium tubes. The menu today is 
composed mainly of packaged foods that are freeze-dried and thermostabilised 
(canned), with very few fresh foods. However, the crew members do plan their own 
menus with the assistance of a dietitian, and an effort is made to include all of the 
nutrients needed for working in the space environment. Refrigerators, freezers and a 
microwave convection oven are now found on some spacecraft allowing there to be a 
more extensive menu including a variety of fresh foods.  
 
The astronauts must consume sufficient energy (calories) whilst in space for optimal 
work performance and good health. Vitamins and minerals can be particularly 
important, including calcium and vitamin D due to their beneficial effect on bone. 
Astronauts can be prone to poor bone health due to the weightlessness of the 
environment and the loss of any weight-bearing exercise which we take for granted 
every day on Earth where gravity is present. 

Lesson Objectives 

 

 You will investigate the eatwell plate as you learn the basic points to make up 
a healthy, varied and balanced diet.  

 

 You will learn about the correct proportions of food that should be eaten from 
each of the five food groups. 

 

 You will look at the aspects which go towards making a certain food healthy. 
 

 You will design a five-day menu for astronauts on the next space mission, 
based on the eatwell plate recommendations and the constraints on space 
food due to the micro-gravity environment. You will design your own five day 
menu plan. 

 

 You will design a label for your food packaging that could go into space with 
our astronauts on their next mission.  

 

Problem 

How can I provide the next team of astronauts with a healthy, varied and nutritionally 
balanced menu that is appetising, appealing, easy to eat and creates the fewest 
amount of crumbs whilst in a micro-gravity environment?.  



 

  

 

Observation 

Astronauts must consume enough energy (calories) every day so they can maintain 
their energy level and good health. Many astronauts simply do not consume enough 
calories due to a variety of reasons including lack of time, unappetising menu, 
adverse reactions to food eaten, and potential difficulties with actually eating and 
then digesting the food available. Menu variety with crew exposed to healthier and 
tastier foods has been shown to decrease stress during a space mission and 
therefore lead to a less stressed, healthier crew who perform to the best of their 
ability. 
 
Nutrition is essential to maintain important functions of the body, skeletal and muscle 
condition, and hydration status of all space crews on their space mission, all of which 
are especially important for extended-duration missions.  
 
The provision of a variety of foods that are tasty and stimulate the senses when on a 
space mission will enhance food intake by the crew. However, spacecraft are limited 
by the amount of food storage space they can contain, as well as the weight 
restrictions to physically launch the aircraft into space.  
 

Macronutrients and micronutrients –  
look at appendix C below to help you with unfamiliar vocabulary 
 
Macronutrients make up the majority of the diet supplying energy and the essential 
nutrients needed for growth, maintenance and activity. Macronutrients include 
carbohydrate, protein and fat, with fats supplying twice as much energy per gram as 
the other two macronutrients (1 gram of fat provides 9 calories, whereas 1 gram of 
protein or carbohydrate each provides 4 calories).  
 
Carbohydrates can be split into two main types: simple and complex. Simple 
carbohydrates include added sugars as well as the natural sugars found in fruit and 
milk. Complex carbohydrates or starchy foods include bread, cereals, rice, pasta and 
potatoes. For a healthy diet you should base your meals on starchy carbohydrates 
and try to eat wholegrain varieties where possible.  
 
Protein is used in the body for growth and repair. Foods rich in protein include meat, 
fish, milk and dairy foods, eggs, beans, lentils and nuts. 
 
Fat is a good source of energy and helps the body to absorb certain vitamins. 
However, fat is high in energy (calories) making you more likely to put on weight if 
you eat lots of it. Different types of fat include saturates, monounsaturates and 
polyunsaturates. Saturated fat can raise blood cholesterol levels, which increases the 
chance of developing heart disease. Monounsaturates and polyunsaturates are both 
types of unsaturated fat. These don't raise blood cholesterol in the same way as 
saturated fats and provide us with the essential fatty acids that the body needs, so if 
you can try to replace the saturated fat that you eat with unsaturated fat. 
 

Micronutrients include the vitamins and trace minerals that are needed by the body in 
small amounts. Most people can get all of their micronutrients by eating a healthy 
and well-balanced diet. Calcium and vitamin D are especially important to astronauts. 

If needed, additional research can be done on the following topics: nutritional 
requirements in space, macro and micro-nutrients, energy needs of human, space 
exploration, food labeling,  



 

  

 

Let’s think about your in-flight menu record –  

look at appendix D below to help you with unfamiliar vocabulary 
 
 
Think about the macro and micro-nutrients and list which of these are the most 
important to astronauts and why. State which of these (if any) must be eaten in 
different amounts compared to the requirements on earth and state the reason for 
this difference. 

List a number of foods rich in the different macro- and micro-nutrients. 
 

Investigate the eatwell plate by looking at appendix D. 
 
 

In-flight menu-  
Look at appendix E below to complete the learning  

 
Use the eatwell plate to complete the in-flight menu record for the first day of 
spaceflight. Remember to include foods from each of the food groups, but keep foods 
that are high in fat and/or sugar to a minimum or only for a treat after a specific task 
or part of the space mission has been completed successfully.  Or you can use a 
paper plate to create and draw your meal.  Reflect on foods rich in macro-and micro-
nutrients and then complete the inflight menu for astronauts for 5 days.  Compare 
with your own food diary or menu plan.  

 
 

Answer these questions  
 
Do you think that your team of astronauts will remain fit and healthy for the duration 
of their mission if they were to eat foods from your menu plan for the mission 
duration? 
 
What are some of the healthy choices that you made and why? 
 
What are some of the unhealthy choices that you made and what were the reasons 
behind these choices? 
 
If you were to become an astronaut would you be happy to eat your menu for 3 
months? If not, why not, and what would you change about it? 
 
When you were putting together your menu did you think about how the astronauts 
will eat your foods? Will they be squeezed out of toothpaste-type tubes, can they be 
eaten from a spoon-bag or is there another method? 
 
Read and think about the following questions and discuss them with your class. 

 What is a nutrient? 

 How does a macro-nutrient differ from a micro-nutrient? 

 Why do some people require more nutrients than others? 

 Why do some people take supplements? 

 Do astronauts in space need different nutrients to us here on Earth? 



 

  

 

Think about your own diet. Are there any nutrients that you feel you should be 
having more of? Are there any nutrients that you eat too much of?  

What can we do to find out exactly what is in the foods that we eat?   

 
Let’s design a food label 
 

 Have a look at the food labels and packages that you have in the classroom.  
Discuss with your class the main points that always appear on food labels. Discuss 
the common themes that make a food label good. Why are food labels important? 

Do food labels influence which foods you buy? If so, why?  

Do you or your parents read food labels before putting that item in your trolley?  

What are traffic light labels and how might they help us to have a healthier diet? 
 

Design a label for your own space mission food packaging range. The label must: 

Reflect the healthy aspects of the food Describe what the food is 

Have your company logo on it  Be fairly simple and easily recognizable 

Be colourful     Be easy to read 

Be appropriate    Be scalable ( large and small  packages) 

Include the use by date   Include the ingredients  

Nutrition labelling can influence the food that we choose to eat. Food labels are a 
useful source of information, primarily to inform and protect consumers, e.g. if you 
suffer from a nut allergy it must be clear from the label that this food contains nuts or 
has been made in a factory where nuts are present. Are there any nutrients within the 
food that you have chosen to market that need to be mentioned on the label as 
potential allergens? 

 

 

 

 

 

 

 

 

 

 



 

  

 

Appendix C 

Glossary 

Nutrition The study of food consumption. 

Nutritionally balanced 
foods 

Foods containing the correct nutrients in the 
right amounts for optimum health. 

Macronutrients 

Make up the majority of the diet supplying 
energy and the essential nutrients as 
carbohydrate, protein and fat. 

Micronutrients 
Include vitamins and trace minerals that are 
needed by the body in small amounts.  

Eatwell plate 

Pictorial representation showing the types and 
proportions of foods we need to have a healthy 
and well-balanced diet.  

Calories Unit used to measure food energy. 

Micro-gravity 
environment 

An environment in which the effects of gravity 
are greatly reduced.  

Graphic design 
The process of designing visual information 
that stimulates the sight. 

 



 

 
 

Appendix D 

Eatwell Plate Information Sheet 

 

 



 

  

 

Appendix E 

In-flight menu record  and home food diary 

 

 

 

Day Date 

Time Meal Food/drink description & preparation  Portion size 

8am Breakfast Unsweetened orange juice 
Cornflakes, Kellogg’s 
Milk (semi-skimmed) 
Toast, Hovis granary 
Olivio spread 

1 glass 
1 medium bowl 
200ml 
1 slice 
Medium spread 

  

 

  

  

 

  

  

 

  

  

 

  

  

 

  


