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Please see appended syllabus

8. TITLES OF LABORATORY EXERCISES
Lab 1: Scientific Inquiry, experimental design and graphing

Lab 2: Dietary Assessment: Validity and reliability

Lah, 3. Myutritign Laheling Usipe 2 Comnuter Prosram

Lab 4: Digestion and Enzyme Activity

Lab 5: Macromolecules: personal nutrition portfolio

Lab 6: Energy Balance, Basal Metabolic Rate and Body composition
Lab 7: Energy drinks: What Are You Really Drinking?

Lab 8: Food safety: outbreak investigations
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C. TITLES OF REPRESENTATIVE TEXTBOOKS
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BIOLOGY 1-- X
INTRODUCTION TO HUMAN NUTRITION
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Location: TBD
CRN: TBD
Prerequisites: ENGL F111X or higher; placement in DEVM F105 or higher; or permission of
jostenetar_This copirse may net he used as 2 hiolasy elective credit for.a maior in hinlogical

science.

Instructor Information

Andrea Bersamin, Ph.D.

Email: abersamin@alaska.edu

Office: 234 AHRB, Telephone: (907)474-6129

Office Hours
TBD. If you have questions about the class or would like to discuss your class performance, |
encourage you to come and see me during my office hours (or by appointment).
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An Introduction to Human Nutrition provides students with an understanding of basic nutritional
science and how the principles of nutrition can be used to achieve and maintain optimum health

and well-being. Students will consider their own food choices in light of the scientific concepts

covered in class.

Course goals
To provide students with an overview of the fundamentals of human nutrition science.

Learning objectives
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Activities:

tRliarelmE  SemA A A An FAan A

B
" "
.
il
=
3w - B
= 1o ~ N ST ETEY Y TR 1 e s STV T WTENL Y
; CIOTET 1. 7 G 3 ik '
2 =

Readings:




Chapter 5

Lipids
February 26 and 28
Objectives:
e Describe the functions, types, food sources and recommendations
e Explain the digestion and absorption
e Discuss the role of lipids in promoting health

Activities
Systems thinking: Transfats
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Readings:
Chapter 6

Proteins
March 5 and 7




Readings:
Chapter 8

Activities:
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Systems thinking/ health challenge: Make your own 100- calorie packs

Exam Il
March 26
Vitamins: vital keys to health

meair {75 Gl
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e Compare the water and fat soluble vitamins with respect to their function, digestion,
absorption, transport, and requirements

¢ Explain the function, food sources, and requirements of select vitamins
o Define antioxidants and discuss their food sources and health benefits

Readings:
Chapter 9
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This lab was adapted from the BIOL 115X LaB Manua|

Objectives:
By the end of this lab you should be able to:

¢ Formulate hypotheses and predictions
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advantages and disadvantages of each.
¢ Understand basic epidemiological designs.
¢ Design a basic experiment
e Choose a type of graph that bests suits the data you wish to present.
e Make graphs on the computer using Excel
e Statistically test the difference in means between two groups using a t-test
1. Scientific inquiry
“Scientific Inquiry refers to the diverse
We are living in a time when science, including ways in which scientists study the
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TV viewing (hours) Olive oil intake (g)

Figure 2: Examples of correlations between two variables.
a) positive correlation; b) negative correlation

It is important to understand the difference between correlation and causation. Two
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2.1 The importance of variation

Showing variation in data is important because it helps the reader decide how
much confidence to place in the results.

spread out all your values are. Standard deviation for a sample is calculated as the
sum of the squared difference between each individual value and the mean for the
sample divided by the degrees of freedom (number of samples minus 1):

2z —=7)°
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s = the standard deviation, x = the value for a given individual, x = the mean for the
sample, N = the sample size

Standard error — more precisely, the standard error of the mean - does something
slightly different - it provides an indication of the margin of error around the mean
you calculated. It is calculated as the standard deviation divided by the square
root of the sample size.

2.2 Some common types of graphs

Showing a correlation between two variables

The best way to display this kind of data is a scatterplot. Figure 2 is a scatterplot
that shows an example of a positive and negative correlation between two
variables.

Showing the average value of a dependent variable
Often in biology we compare the average intake of a nutrient or food (e.g. fiber)in
different categories or groups {eg. age group).

1 In the bar graph (left), the dependent variable is
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2.3.2 Graph the average and variation of a categorical variable measured in two
groupsand run a t-test to compare the means of the two groups.

1. Generate a new nutrition hypothesis. This one should be a hypothesis about
how two groups will differ for a particular variable that you can measure. To
test your hypothesis, you will measure a continuous variable from at least
10 participants in two groups. For example, you might measure BMl in
people who eat breakfast on a regular basis compared to those who don’t.

Record your hypothesis and briefly justify your expectation. .
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yourself and your instructor. Also print a copy to turn in with your
worksheet.

3. Using your data file, run a 2-sample t-test in excel. E-mail a copy of your
analysis to yourself and your instructor. Also print a copy to turn in with
your worksheet.

What was the P-value for your data?
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Sample Advertisements for Ephedra-Containing Products

Nature’s SUPER CAP
850 mg Ephedra Extract
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Serving size: One capsule
Bmnnnt ner servina: £nhedra sinica gxtract (aerial parts—883.mp

* Eﬁih’ walna nat actahlichad I

Other Ingredients: Calcinm sulfate, gelatin, maltedextrin, magnesium stearate, and silica
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By the end of this lab you should be able to:

e _listthe esseptial nytrients found in food

vitamins
¢ identify nutrient content in foods and test for nutrients in unknown samples
¢ learn the parts of the digestive system
¢ explain functions of major nutrients in the body

1. Introduction

Food, glorious food! Movement, processing information and responding to the
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you the expected result then your experlmental results are not valid and you must
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original color blue when mixed with water.

A positive control will result in a color change indicating the presence of the compound you
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Part |. Identification of Protein

Materials:
e test tube rack
e test tubes
e tape for labeling your tubes
e 0.5% CuSO4
e 10% NaOH

”.. prmnton mvmbal; aalibinm fame iaidaibal

e distilled water
¢ four different experimental samples (share with the people at your table)

The test chemicals used in this experiment react with the covalent bonds that link amino
acids together in protein chains. In the presence of protein, the chemicals will turn varying
shades of purple.

NOTE: NaOH (sodium hydroxide) is very caustic and will burn your skin and damage your
clothes. Handle it with caution. If you do come into contact with it, notify the instructor and
flush the area thoroughly with running water. NaOH is the ingredient in hair removal
products. It works by dissolving protein, which is what hair is made of.

Procedure:
1. Predict which organic compounds your experimental samples might contain.

i l'"][alrnl_._‘nn- nendirtioen in Tnhlaad

2. Label your tubes 1 through 6.
I o SO, .z — g 1 N *
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4. CAUTIOUSLY add 20 drops of 10% NaOH solution to each tube. Agitate the tube
gently. See instructor for demonstration.



Table 2. Identification of Protein

Bersamin, BIOL 1--X

Tube # Solution in Tube: Color of reaction Presence of Protein?
(yes or no)

1 1.5 mi albumin solution

2 | 1.5 mldistilled water

Matarialg-
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7. Remove the tubes using the test tube clamp and record the resultlng color.
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note the color change in the immediate vicinity of your sample. The rest of the

Record your results in Table 3.
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Color of Reaction

Tube # Solution in tube:

E¥_

Tube | Solution in tube: Before After Presence of

# Heating Heating Monosaccharides?
(yes or no)

1 1.5 ml 5% glucose solution

2 1.5 ml fructose solution

3 1.5 ml 5% sucrose solution

4 1.5 ml distilled water

5 Sample #1

6 Sample #2

7 Sample #3

8 Sample #4
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4. The sucrose sample in the test for monosaccharides is also a negative control. Why
does it not react with the Benedict’s reagent?
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POST-LAB QUESTIONS

Parts of the Digestive System

The previous experiment explored some of the nutrients in food. How are nutrients
extracted from the food we eat? In this activity, we will follow a bite of food through the

P - e U T O 1 .

1. Use the torso model to examine the parts of the system. Beginning at the mouth,

=] R R T LG L N L -

2. On the figure of the human digestive system, label the indicated structures:
Mouth

Pharynx

Esophagus

Stomach

Small intestine

Large intestine

Rectum

Liver

) 4
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Part 2: Mechanical Digestion

On the diagram, draw an arrow to the place where mechanical digestion occurs. What
structures are involved in mechanical digestion?

Part 3: Chemical Digestion
1. On the diagram, label the places where the following chemical digestion occurs.

e Carbohydrate digestion
¢ Protein digestion

o

2. What structures are involved in chemical digestion?
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Points Item

/5 Pre-lab questions
/7 Questions

/2 Table1
2 Table 2
I ) Table 3
I /' Table 4

/10 Post-lab questions
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LAB 7

4 U BN SN S
cred Satety:
;

This lab is from the Food Systems Project from the Johns Hopkins Center for a Livable Future

Objectives:
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e Give examples of how foodborne pathogens and chemical contamination of food
can impact health
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rationale for each

e Calculate the attack rate for a foodborne iliness outbreak

¢ Graph the epidemic curve and determine the median time of onset of a foodborne
illness

e Use the attack rate, epidemic curve and symptoms to determine the probable food
and associated pathogen responsible for a foodborne iliness outbreak

2 Descrihe wavs tp neevent foadharne jliness
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Thg yse of chemical rartjcidas.allows faxmers to axectSape cantrnl uer crop nests like

weeds and certam insects (at Ieast in the short term; refer to Agriculture and Ecosystems),
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low levels, some pestncndes can have harmful effects on our reproductive and nervous
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accumulates in their bodies and can cause brain and kidney problems later in life.18 Burning
coal, mining and incinerating waste release mercury into the atmosphere, waterways and
soil.17 Roughly half of all mercury emissions are thought to come from human activities; the
rest are caused by naturally occurring events like volcanic eruptions.17
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Wi 4
The USDA suggests four steps to help prevent foodborne iliness at home: clean, separate,

cook and chill. The first step, “clean,” encourages people to wash their hands, countertops

and any utensils that may be used before touching any food. The second, “separate,” means

keeping raw meat separate from ready-to-eat food (such as salad) when preparing meals or

even in the refrigerator. “Cook” refers to cooking food thoroughly by using a food

thermometer when necessary and making sure to stir or rotate dishes when cooking. The
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People are vulnerable to pathogens and chemicals that can contaminate !oo! at every stage

along the supply chain. In many cases, however, opportunities exist to minimize the risks to
our health.

By following safe, hygienic practices, both industries and consumers can help prevent
contamination, reduce the spread of foodborne illness and protect our health.
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2.1 OUTBREAK INVESTIGATION: ATTACK RATE
What percent of people who attended the event got sick?
Instoctions: |sine the Ouestinongire Datg. connt how manv neonle became sick and how

many dld not. In order to determme the attack rate (the percentage of people who became

U PR NP [P N RN

questionnaire. Write your results in the table below.
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2.2 QUTBREAK INVESTIGATION: EPIDEMIC CURVE

Instructions:

Determine when each person first reported his or her sickness. Graph your results below to
r{fgm.'m,u‘p wh-n *hg majnriti.of neanla haramaill [ ahal the X-avis ::_'frl:‘te_nf nnset” and
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1. On what date did the most people become sick?

2. What is the mode incubation period? Hint: The time from exposure to the day when the
most people became sick is the mode incubation period.

3. What is the median incubation period? Hint: The median incubation period can be found
hv makine a lict of the individual incubation neriods. from shortest to longest. The middle
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OUTBREAK INVESTIGATION: Campylobacter
PATHOGENS Salmonella Incubation period: 2-5 days
Incubation period: 1-3 days Signs and symptoms:

Signs and symptoms: e Fever

¢ Fever e Vomiting

* Vomiting ¢ Diarrhea

1
A 4.
Commonly associated foods: Commonly associated foods:
¢ Eggs ¢ Raw and undercooked poultry
¢ Poultry * Unpasteurized milk
¢ Cheese ¢ Contaminated water2
¢ Unpasteurized milk or juice
¢ Raw fruits and vegetablesl
Norovirus "E. coli
Incubation period: 1-2 days Incubation period: 1-8 days
Signs and symptoms: Signs and symptoms:
¢ Nausea ¢ Vomiting
¢ Vomiting ¢ Severe diarrhea
o Large volume diarrhea ¢ Abdominal cramps
Commonly associated foods: Commonly associated foods:
—@iﬁﬂlﬂ‘_ﬁﬂk ﬂ.___"4 ariiy Hﬂdﬂfnwﬁ‘““m—
;‘
e Ready to eat foods handled by ¢ Contaminated water
inmpr\nr lileo_enlade.nr a llnn‘ltfnllri§ﬂ2 mi!t gr !!‘ir“ T
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- 4
sandwiches

¢ Contaminated water3
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Instructions:

How do health departments respond to an outbreak of a foodborne iliness? Think about the
steps you took to determine the cause of the outbreak. For each step in the investigation of
an outbreak, write a sentence describing the activity that took place at that step.

-
[ People who attended the event became sick and went to the doctor. The doctor reported the

; cases to the health department.

\
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GRADING: FOOD SAFETY

Points Iltem
/2 - AttackRate
__ /3 Attack Rate by Food
/4 Epidemic Curve
/4 Identifying the pathogen and contaminated food
/4 Summary of Action Steps
/8 Post-lab questions: Press release
/25 Total
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