TEACHER'S GUIDE

Background

We may take for granted our daily intake of -
food. To many of us here in the United States, -
food Is easy to come by, easy to transport, and -
easy to propare. But what if a person is traveling
to the Moon or to Mars. What is taken into -
consideration for a long car ride? Packing food -
. Topics

that will not go bad, that will be nutritious,

and will taste good is important. Providing food - Food preservation

for astronauts on

£
{
]
:
;

. 4. Intermediate moisture (process

where part of
the water has been removed), for eample,
dried fruit.

5. Natural food (packaged without any additional
processing by NASA), for example, nuts
and cookies.

+ Students will:
extremely limited amount of space, and
weight must be taken into account as well; the |
food must be light-weight. The food for space
travel is prepared to meet these demands. Dehy-
drating food is one way to meet these criteria,
Another advantage is that most of the vitamins -
. Overview

- Students will plan meals needed for a voyage
« 1o Mars. They will decide what types of foods

¢ Calculate the percent of water found in
a fruit/vegetable slice.

¢ Plan a well-balanced mission meal of
space food using the Food Pyramid
and the existing Shuttle Foods List.

are lightweight but nutritious and easy to
- prepare. Students will also determine how and

- why food is preserved. Using the Food
- Pyramid and the Shuttle Foods List, students
. will propare a five-day mission menu for a
" balanced diet.

- Key Question

. Why ls dehydrution used 1o propare some foods
. for space travel?

2. Thermostabilized (heat processed or cooked
st moderste temperature and sealed (o cans),

for example, peanut butter.

3. lrradiated (preserved by exposure to
lonizing radiation), for example, broads,

rolls, meat.

* By removing water from some foods,
they take up loss room for space travel,
and are proserved for longer missions.

* Each day humans need a variety of foods
for & balanced diet.

* The suggested servings needed to make a
balanced diet are supplied by the

USDA's Food Pyramid.
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Materials & Preparation

* Various fruits and vegetables (apples
work best)

* Several .5 meter pleces of string and/or
WaX peper

¢ A paring knife

* Small paper clips

* Paper towels

¢ Balances

¢ Student Sheets

* Food Pyramid

¢ Shuttle Food List

¢ Space Shuttle menu

Part 1: Rehydratable Food

meats. Why does food that s eaten in space -
need 1o be different than the food we eat on -
. Ask students to bring in various fruits and
. vegetables that can easily be dehydrated.

. Activity can be completed in two 30-minute

food is dehydrated, the water is removed. Ask - Periods. one week apart.

in this way and other ways such es themo- - Reflection & Discussion
stabilized, irradiated, and intermediate -
« 2. From our results, which food lost the most water?

3. Since the human body is mare than 2/3 water,

Earth?

2. Explain that about one-third of the food caten
on the Space Shuttle is rehydratable. When

students why astronauts use food prepared

molsture. Before rehydratable food Is eaten,

3. Peel and cut large slices of fruits and
vogotables brought in by students.
4. Each group should have three slices of cach

the weight of each slice and record.

5. Give students the Mission Meals Part 1 -

Student Data Table.

. 6. Students need to predict which food will lose

the most weight over the period of one week
and record their predictions on the student
data table.

- 7. Food slices should be spread out on a piece

of wax paper and placed under a lamp. Use
a dehydrator if available, in which case it's
all right to eat the food. Otherwise be sure
not to eat the food.

8. Over the course of one week, measure the

weight of each food slice and mecord.

© 9. Use the following formula to calculate the per-

cent water content of each fruit/vegetable slice.
Totad Mass Loss X 100Ongnel Mess

¢ Part 2: Menu Planning
1. Begin the discussion by asking the class to |
describe the kinds of food they typically eat.
Compare the kinds of food they eat for lunch

with the kinds of food the astronauts eat. 2. Students are to use the Food Pyrumid and the

1. Give sach group a copy of the Food Pyramid
and a copy of the Shuttle Foods List.

Shuttle Foods List to create a balanced menu
for one week.

Management

1. How do foods lose water when they am dried?

how do we replace water we lose through
swoating, otc.? How will this affect our bodies

during long flights in space?

4 What is the benefit of using rehydratable food?

 Transfer/Extension
fruit or vegetable for the experiment. Measure

1. Design a balanced menu using the Shuttle
Foods List for a long duration mission of one
month.
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Mission Meals Part 1 .

Student Data Table

Froit | Original | Predicted | Weight | Weight | Weight | Weight | Totasl | Percest
or | Weight | End | After | Ater | After | After

Weight Water
Vegetade Weght Day 2 Bay 3 | L) L ] Loss (Rast Mase
Drgre Weght Loss x 100/

Ony SWegrt! | Orignel Mass!

1. How do foods lose water
when they are dred?

2. From our resuls, which
food lost the most water?

3. Snce the human body is
more than 2/3 water,
how do we replace water
we lose through sweating,
etc.? How wil this affect
our bodes dunng long
fights in space?
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Meal

8B TUDENT WORKS HEERT

Mission Meals Part 2

Design @ week of mission meals for yourself using the Shuttle Foods List and
Food Pyramid. Be sure that your meals meet the Recommended Dady Allowance for
each day Follow the staps listed below:

Student Procedures

1. m_mwmw(mwhmww.asm
your weight in kilograms) and your height into centimeters (your height in inches
mukiphed by 2.54 equals your height in centimeters).

2. Figure your Basal Energy Expenditure (BEE). k is an estimate of your daly energy
or calone needs based on your height, weight, age, and sex:
Formen the BEE = IBBS+(138xW) + (50xH -~ (68 x A
For women, the BEE = 6551+ 96 xW)I + (1.9 xH) - (4.7 x Al
W = weight in kg, H = height in cm, A = age n years

3. Make a menu for 1 week so that the total daily calonc intake is 1.7 times the

BEE for men and 1.6 times the BEE for women. Plan carefully so that you do
not exceed the recommended number of servings for each food group.

focd Fat (g) Weight (g) Protein (g) Carbohydrate (g) Calories
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Shuttle Foods List

S TUDENT

WORKSBSHESRT

Food (single serving)  Fat (g Protein (g) Carbobydrate (3]  Weight (g) Calories
o M0 1.0 180 &500 2760
Agpee comr 0000 0 D00 N0 290 1130
Aocw ey 0000 0000 1890 1420 80
e 0.120 2810 2640 8400 280
Srwre poorg 4370 2670 00 1420 1730
S ok 5 660 2060 1930 =80 2470
ot e 1230 1720 230 3400 1880
Bt gt 11.70 8120 1380 300 186.0
B’ om W usfTooTY 42% 310 7220 50 2120
Hds— 1250 20 1560 270 830
m 1720 430 100 1350 1560
By fetes 0488 6670 HA0 43 50 1440
Srescex 1660 S 620 50 90 000 50
Srocood & gwn 8010 69650 8710 %0 1350
Fowre 1090 2630 7 80 87 00 2800
Boe cooues 7.780 2290 23580 3700 1820
Caroy cotet Tocoee 5 950 1940 2120 000 1460
e wan 210 9850 @ 800 4500 2730
D s5rwac 1390 4390 1080 B0 1470
Dwrry Swe winy 0000 0000 090 1200 4430
Owcter caccutare 1 880 *» %0 &0 250 1940
Daaer crmsre 0308 0438 1.780 S 000 1160
0—~,— 2030 280 1700 2120 4160
Ovwcran & & g 1560 870 1140 270 3000
hg 4300 3 8680 N0 1420 1810
Cacoe o ) 2800 4460 S0 5% 1980
Corfises o0 4 480 2 %0 40 00 150 00
Creames wowrecr 3140 3290 7 500 1800 N
Dot pemtes 0000 0770 235 1280 930
Ocms pwars. 0000 ) %0 1200 108.0
Orws 0000 2470 90 &2 00 1200
Dred bt 0 0% 1340 000 5310
0-= QI 2 650 00 200 181
Ored pwars 7000 1 % 200 1880
frwed s 80 15850 1000 1220 00
fng coowad 0000 040 0 1200 1020
Grorer orecenrs 170 2370 2% » 1280
Grwese 890 1240 %0 90 #8000 XN 0
Grorcss ter 570 207 &2 %0 » 00 1520
(rwes wtoure 9000 1% 2 0 80 20 X0 0
Grege ava 0000 0000 2900 20 10
Grage why 0 000 0008 1000 14X 4020
Gragetnt ove 3000 ) nrn rx 270
Gres Q27 250 20 M0 1170
- 4% 27 80 3 80 420 220
N kel e 11 650 1940 2™ N0 2000
Pt Ve e 0 Q ) 50 00 150 0
Paar g, ) EALY) 13 0@ 1160
aune 0000 0204 230 9000 1020
rorenw 0l [ 2090 3 0 5 40
e W 0 000 00 1.000 1 00 2110
o e e 0000 0000 00 nw R0
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Food (single serving)  Fat (g) Protam Q Carbobydrate (0)  Weight (0} Caleries

Mecades w2y 2 50 4230 27% 4500 M0

Mecwon § Ceme 750 9700 1820 4000 1790

Meyorrene 1020 0138 0 000 1210 ® X

Mool scucy’ 1730 22 40 3440 270 B0

Mesca sorwmted egn 1420 1290 S 780 00 220

oo™ sog 1050 130 9330 2700 1450

st 0054 0113 0133 2400 1820

Noodes § chuoer 51% 5150 1545 2800 1290

Ourest w rowr e 1380 8710 z% 4610 1660

Outvasl o' rasrs 1370 6340 260 420 1680

Crage sace 0000 1310 2180 2400 91.70

Orwen e ave 0000 0.000 00 X6 1330

Orwgngona ave 0000 0026 020 060 1210

Orwge sve 0000 0030 2750 2810 110

Poscr OV * 0.000 0 084 20 80 1330

Pascn gt 1910 480 ETR) 1350 1500

Peacres o2 Q000 0 560 1850 1240 67 80

Prarucs 2180 1250 8180 4500 2800

Fre Q000 0000 10 0 1330

Prescoes 0000 030 17.30 1280 090

FoLs jetle 5980 1780 1630 2700 160

oo w. ges 530 44%0 1630 X 1300

1670 450 2990 1350 1520

Fos wd e 5290 3650 el Y 300 1540

Rce cwgen 0080 4670 »0 40 00 1500

e 2420 2120 1870 2500 1050

aran 1010 2% 0.000 1120 1800

B ad 1440 1430 2880 M0 1980

et s 1410 1280 5160 e 1980

Sesscres wrememee s 1250 1310 6240 1) 1800

orress ke 7010 2100 19.10 0 0 1400

Srep ool 0 0 1450 150 00 100

Cayer. o et wain 2900 71%0 17.10 X000 1150

et 00 Q7 190 X% (=)

Evatery s 1740 450 20 1350 1540

St s P 300 22 1020 % 1530

Titenn i 0 000 a0t 0043 260 00

oo wwoe 0 000 01% 1320 0 80 5 40

e sy 400 3440 ) 1420 1980

- 000 oo ) ! 000 310

e = 0000 0 1330 3% 8310

Tory e 3080 R 80 00 1450

Torvle o X0 2420 1540 ) w10

Tl 1410 4% ) ) 2400

Foem e 0000 oo 2w »m w00

e QT 21 0000 900 9 0

1ro e wread 2.9 NN 1900 120 4090

Ty & gy 1550 na 8510 270 %00

Ty atwon 4190 700 1210 2700 190

Vwrda retat bresfout 1.700 1 0 4110 5 00 2190

- wda paoirg 10 200 10 1420 R0

- Whoke wheet read 120 2000 ”mwn Mo W0

- S Daie Poand Lab. Sobscn) Space Conter
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