IMAGINE MARS: Food for Mars
Objective: For this mission, your students are part of a team of 100 explorers who will travel to Mars.  Their job is to determine what food to take with them on their Mars mission and package the food in boxes with labels, so the contents are easily recognizable to anyone on the mission.  They must keep in mind that they have limited space to pack the food, and the people on the mission speak a variety of languages, so they must label the food packages with symbols and pictures.

I. SCIENTIFIC AND ENVIRONMENTAL CONSIDERATIONS FOR THE JOURNEY

•
What are some of the environmental issues you should consider as you prepare for your journey?

How long will the journey take?

In optimal conditions, it takes at least six months to travel to Mars.  However, the window of opportunity for an optimal journey comes only once every two years.

Understanding this, what time period will we need to pack food for our journey?

Don’t forget about the voyage home because once you get to Mars there is no known plant or animal life to harvest for food on the return journey.  If we travel under optimal conditions, its six months to get there – another year and a half for the optimal travel window to reopen and six months for the return voyage.  So, we need to pack enough food to survive for about 2.5 years!

How much space will you have to pack?

For the purposes of this mission, you will each have one small square box to fill with food, which will then be packaged into a large box.  But you must make decisions collectively about the variety of food you will bring on your journey.

Early space explorers were very limited in the types of food they were able to bring on board.  In fact, in very early space flights, food was packaged in small tubes like a tube of toothpaste.

For the Space Shuttle program the food variety expanded to include 74 different kinds of food and 20 beverages and ranges from Life savers to a pizza supreme.

Weight and volume have always been primary design factors for every piece of hardware launched into space. The Shuttle is no exception. Weight allowed for food is limited to 3.8 pounds per person per day, which includes the 1 pound of packaging for each person each day.

What are some ways you can shrink the size of food?

If any of you have ever gone backpacking, you may have brought dehydrated food with you on your journey like beef jerky, dried fruit and other foods.  Dehydrating food is the process of removing all the moisture from food.  

How will the food be packaged/what the best way to package it?

Thermostabilized Food: Thermostabilized foods are

heat processed so they can be stored at room temperature.

Most of the fruits and fish (tuna fish) are thermostabilized

in cans. The cans open with easy-open pull tabs similar to

fruit cups that can be purchased in the local grocery store.

Puddings are packaged in plastic cups.

Intermediate Moisture Food: Intermediate moisture

foods are preserved by taking some water out of the prod-

uct while leaving enough in to maintain the soft texture.

This way, it can be eaten without any preparation. These

foods include dried peaches, pears, apricots, and beef

jerky.

Natural Form Food: These foods are ready to eat and

are packaged in flexible pouches. Examples include nuts,

granola bars, and cookies.

Irradiated Food: Beef steak and smoked turkey are the

only irradiated products being used at this time. These

products are cooked and packaged in flexible foil pouch-

es and sterilized by ionizing radiation so they can be kept

at room temperature. Other irradiated products are being

developed for the ISS.

Frozen Food: These foods are quick frozen to prevent

a buildup of large ice crystals. This maintains the original

texture of the food and helps it taste fresh. Examples

include quiches, casseroles, and chicken pot pie.

Fresh Food: These foods are neither processed nor arti-

ficially preserved. Examples include apples and bananas.

Refrigerated Food: These foods require cold or cool

temperatures to prevent spoilage. Examples include

cream cheese and sour cream.

The most space efficient way to store food is to vacuum pack it. (discuss how a vacuum works.) On our mission, while we are in our space 

What happens to a vacuum when the pressure changes?

(Demonstrate change in pressure by blowing up a balloon until it pops.)

How will the food be stored and preserved?

Space is pretty cold, take advantage of that.  On the journey, you will always see the sun (why is this asks JZ?) so you can always use solar energy to keep other items warm.

The high percentage of water in most fresh foods makes them very perishable. They spoil or lose their quality for several reasons: 

*growth of undesirable microorganisms-bacteria, molds, and yeasts,

*activity of food enzymes,

*reactions with oxygen,

*moisture loss.
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Drying is a method of food preservation that is simple, safe and easy to learn. Drying also creates new food products such as fruit leathers, banana chips, pumpkin seeds and beef jerky.

Drying removes the moisture from the food so bacteria, yeasts and molds cannot grow. Drying also slows down the action of enzymes, which cause food to ripen.

Because drying removes moisture, the food shrinks, and becomes lighter in weight. When the food is ready for use you add water and the food returns to its original shape.

Foods can be dried in an oven, or in a food dehydrator by using the right combination of warmth, low humidity and air current.

In drying, a warm temperature allows the moisture to evaporate. Air current speeds up drying by moving the surrounding moist air away from the food. Low humidity allows moisture to move from the food to the air.

Drying food is a slow process. It will take 6 or more hours in a dehydrator, and in your oven, it will take 8 or more hours. Drying time depends on type of food, thickness, and type of dryer. Don't be tempted to speed up the drying time by turning up the oven. You will cook the food on the outside before it dries on the inside. This is called case hardening. 

The food may appear dry on the outside but may be wet on the inside. Moisture left in the food will cause it to mold.

After foods are dried, allow 30 minutes to one hour cooling time to prevent condensation. However, too long a cooling period allows moisture from the air to re-enter the food.

Proper storage prevents insects and rodents from eating food. It also keeps moisture out and saves valuable nutrients. Glass jars, metal cans or boxes with new tight fitting lids, or vapor-proof freezer cartons make good containers. The jars do not need to be heat processed. Heavy duty plastic bags with press together seals are acceptable, but are not insect and rodent proof.

Dried foods will keep from four to twelve months, but proper storage is very important. Cool, dry, dark are best. For best quality, the storage temperature should not go over 60 degrees. Refrigerator or freezer storage does provide a low temperature which extends the shelf life.

There are numerous types of equipment being marketed for vacuum packaging food at home. They vary greatly in technological sophistication and price, and usually are called vacuum packaging machines or vacuum sealers. These machines may extend the storage time of refrigerated foods, dried foods and frozen foods. However, vacuum packaging is not a substitution for the heat processing of home canned foods. 

Vacuum packaging is also not a substitution for the refrigerator or freezer storage of foods that would otherwise require it. In fact, vacuum packaging can add to the concerns associated with storing of these perishable foods (which are foods not stable at room temperature and requiring cold storage). 

There are many precautions that must be taken when vacuum packaging perishable foods for refrigerator or freezer storage. You must assume that the perishable food carries the risk of potential pathogenic contamination. And, when frozen food is ready to be thawed and used, steps to minimize the risks from microorganisms in food must still be followed. Again, perishable foods must still be refrigerated or frozen for storage after packing in a vacuum or partial vacuum environment.

II. NUTRITIONAL CONSIDERATIONS FOR THE JOURNEY

Astronauts select their menu for space five months before they fly.  They supply of food must be nourishing and tasty so astronauts maintain their health during their stay in space.

What vitamins and minerals do people need?

How many calories will we need in space?

What foods pack the most punch in terms of calories and vitamins?

What foods travel well?

What foods don’t travel well?

III.
FOOD SELECTION

Why do astronauts eat tortillas instead of bread?

*

Tex-Mex food tastes better.

*

Tortillas make great space frisbees.

*

Bread takes up too much room.

*

Tortillas don't crumble.

Yes!

Tortillas make far less crumbs than bread. Bread crumbs are bad because they can potentially float around and get stuck in filters or an astronaut's eye.

As a group, we will now go through and select what food we will bring with us on our mission.

IV.
FOOD PACKAGING

Not everyone on our mission can read or speak English.  Each of you now needs to select one of the foods we have chosen to bring on our mission and create a symbol or picture so everyone on our mission will know what is inside the box.

