Nutrition and the Human Body 

Nutr 130:

Winter 2009 Module

Instructor:  Irene Biallias, MS, RD, CD
Required text

For evening class:
T/Th 5:30-7:40 PM

Sect. 3878F
This module contains: required assignments, syllabus, study guides, practice exam questions, extra credit, and powerpoints detailed notes for the macronutrients and vitamins. 

**note: although there are two review guides in this module, the main

 study guides for exams can be found online!

Pages 1-3 are missing intentionally
Syllabus, pg 5-7
Tentative schedule for T/Th class, pp. 8-11

Required Assignments:

· Diet Analysis (50pts) pg 17-22
· Food Label Assignment  (9 pts) pg 16
· Carbohydrate Assignment (9 pts) pg 23
· Lipids Assignment (20 pts) pg 24-25
· Protein Assignment (6 pts) pg 26
· Macronutrient Assignment (8 pts) pg 27-28
Detailed Study Guides

CHO pg 30-33

Lipids pg 34-38

Protein pg 39-42

Vitamins pg 43-54
Review for Exam 1: pg. 57

Review for Midterm (Exam 2) pg. 79
Extra Credit

Turn in the following for extra credit (due by the final exam): 

· Practice Midterm I questions: Pages 58-61 (6 pts)

· (22 pts) Minerals  Pg 62-72  (Requires instructor’s permission to do.)
· (12 pts) Antioxidants, Phytochemicals, Functional foods, etc. pg 73-77 (Requires instructor’s permission to do.)
Nutr 130, Sections 3878F
Winter 2009 Syllabus

T/Th 5:30-7:40pm
Instructor: Irene Biallias, MS, RD, CD

Office Hours: There are no scheduled office hours this quarter, however, I’ll be available after class for questions.  You may also arrange an appointment with me via e-mail.  Note-Please do not call the main office prior to beginning of scheduled class times.

E-mail address: nutr130@yahoo.com or Irene_Biallias@Apria.com

Website: http://www.geocities.com/homeec130
Class Times:  

T/Th 5:30-7:40pm meets in L124

Required Materials: 

1. Text, Nutrition (a.k.a.)Understanding Nutrition, 10th or 11th ed, Whitney and Rolfes.

2. Diet Analysis
3. Module
Course Description: Nutr 130 is a 5 credit science course that will cover a broad range of basic human nutrition topics such as: dietary guidelines [food guide pyramid (FGP), dietary reference intakes (DRI’s), and food labels]; macro- & micronutrients; energy balance & healthy lifestyle choices; and malnutrition.

Learning Objectives, at the end of this course, the student will be able to:
1. Demonstrate a basic understanding of macronutrients (physiological role, digestion, absorption, and metabolism).

2. Identify the role and function of micronutrients (including: excess/deficiencies and food sources).

3. Display an understanding of the Food Guide Pyramid, Dietary Reference Intakes, and food labels.

4. Summarize the importance of nutrition and lifestyle choices with regards to health consequences.

Class Expectations of Students: 

1. Attendance is required.  2 % of final grade will be deducted per day absent after 3 unexcused absences (except with a medical note or previous arrangement with instructor).  If you miss class, it is up to you to obtain handouts or any other pertinent class information.  You are still responsible for all material, whether or not you were present during a specific lecture. 

2. Be on time.  In order to prevent disruption to other students, please come to class on time and do not leave early (unless previously discussed with instructor). 

3. Come to class prepared. All reading and assignments should be completed prior to class time.

4. Exam and assignment dates are frozen.  If you miss an exam, you cannot make it up (with the exception of a signed doctor note excusing your absence).  I will only accept a late assignment for two days past the assigned date.  2% will be taken off per late day.

5. Be respectful.  Please be respectful to all members of your class (including instructor or any guest lecturers).  Name calling, harassment threats, rude remarks, or other inappropriate behavior will not be tolerated whatsoever.  Depending on the severity of the action/comment, you may be dismissed from class for one day or permanently.  For further information, please see BCC Student Handbook (pp. 51-59).

6. No cheating/plagiarism.  Both BCC and I have a strict policy on cheating and plagiarism.  Neither will be tolerated.  Please see page 58 of the BCC Student Handbook or contact me for further information or definitions of cheating/plagiarism.  The preferred citation method will be provided in the module.  You must cite all work that is not of your own thinking, no exceptions.

7. Bring calculator to each class.  Certain activities and exams will require a basic calculator. It doesn’t have to be fancy (i.e. graphic).

8. No laptops allowed unless an doctor’s note or DSS documentation is presented to instructor. 

9. Cell phones are not allowed during class time.  Please put them away during class.

Grading:

Assignments     150 pts (see Class Expectations 1 & 4 for points taken off)


Midterm I: 


100 pts


Midterm II 
  

100 pts


*Final Exam: 
 Cumulative
100 pts


**Extra credit:  SEE BELOW

1/16/09 by 5pm - In-person last day to withdraw and avoid a "W" posted on your transcript or last day to change letter grade to PASS/FAIL/ AUDIT or to increase or reduce credit(s) in a variable credit course in-person

If you require accommodations based on a documented disability, emergency medical information to share, or need special arrangements in case of emergency evacuation, please notify your instructor.  If you would like to inquire about becoming a DSS student you may call 425-564-2498 or go in person to the Disability Support Services office.
Class Participation/Assignments (150 pts):  

1. Homework and Module Assignments (100 pts): Book assignments are to be handwritten-out in full (full question and answer).  See schedule for due dates.

2. Analysis Assignment (50 pts): Computer analysis of a 3-day food record using the Diet Analysis software and a 1-2 page typed evaluation of your diet (see questions in Module).  I will not accept a handwritten evaluation.  

Exams (3 exams, each worth 100pts):  All exams may include:

· True/False

· Multiple Choice

· Matching

· Fill in the blank

· Short answer/essay

PLEASE BRING YOUR OWN SCANTRON, CALCULATORY (CELL PHONE CALCULATORS NOT ALLOWED) & PENCIL TO EACH EXAM.  

*Extra Credit:  There will be many opportunities for extra credit during group activities.  

**Cumulative Final Exam- The final exam is cumulative.

Grading Scale: 

Your grade will be based on:


Three Exams, 100 points each


Diet Analysis Assignment, 50 points


Homework (book/module assignments), 100 points


Extra Credit, (games, module)

94%
A

87%
B+

77%
C+

67%
D+

90%
A-

84%
B

74%
C

64%
D




80%
B-

70%
C-

≤63
Fail
T/Th Section Schedule
Tentative Schedule for Nutr 130, T/Th Class Only

For Textbook questions, please write out (no typing) the question and the complete answer.

Note: with the exception of the 1st lecture, you should come to class having read the chapter or pages indicated.  Example: On Thur 1/8, you should have read both chapter 1 and 2.  On Tue 1/13, you should come to class having read chapter 3 and so forth.
Book Assignments are worth 3 pts each.

Class 1: Tue 1/6**INTRODUCTION**


Review of syllabus, module assignments, lecture, and movie

Class 2: Thur 1/8 **FOOD GUIDE PYRAMID/DRIs


Lecture movie continued


Chapter 1 pp. 3-19 (thru the bottom of page 19)


Chapter 2 pp. 37-61


Due today: Ch 1 HMWK (p. 27-28, Multiple choice 1-7)



       Ch 2 HMWK (p. 62-63, Multiple choice 1-10)

Class 3: Tue 1/13 ** THE REMARKABLE BODY**


Lecture + game + movie continued


Chapter 3 pp. 71-83


Due today: Ch 3 HMWK (p. 90, Multiple choice 1-10) 



       Food Label Assignment (p.16 in Module)

Class 4: Thur 1/15 **CARBOHYDRATES**


Lecture  + game


Chapter 4 pp. 101-127


Due today: Ch 4 HWMK (p. 128-129, Multiple choice 1-10)

 
      Carbohydrate Assignment (p. 23 in Module)

Class 5: Tue 1/20**LIPIDS**


Lecture  + game


Chapter 5 pp. 139-167


Due today: Ch 5 HMWK (p. 169, Multiple choice 1-10) 

       

       Lipids Assignment (p. 24-25 in Module)

Class 6: Thur 1/22 **PROTEIN/VEGETARIANISM**


Lecture + game


Chapter 6 pp. 181-187, bottom of 189-203, and 64-67


Due today: Ch 6 (p. 205, Multiple choice 1-10) 

       Protein Assignment (p. 26 in Module)

Class 7: Tue 1/27 **EXAM 1**

Chapters 1-6

Class 8: Thur 1/29 **FAT-SOLUBLE VITAMINS**


Lecture  + game


Chapter 10 pp. 323-326


Chapter 11 pp. 369-386


Due today: Ch 11 (p. 387-388, Multiple choice 1-10)
Class 9: Tue 2/3 **WATER-SOLUBLE VITAMINS**

Lecture  + game


Chapter 10 pp. 326-356


Due today: CH 10 HMWK (p. 358, Multiple choice 1-10)

Class 10: Thur 2/5 **MINERAL, ELECTROLYTE, & WATER**


Lecture + Game


Chapter 12 pp. 397-427


Chapter 13 pp.441-465


Due today: Ch 12 HWMK (pp. 428-429, Multiple choice 1-10)



        Ch 13 HMWK (pp.466-467, Multiple choice 1-10)

Class 11: Tue 2/10 **ALCOHOL, PHYTOCHEMICALS, ETC.**


Lecture, Game and diet analysis demonstration


The following pages should be read prior to coming to class:


Alcohol pp. 238-247 and 543-545


Phytochemicals + Functional Foods pp.469-473 


Vitamins and Supplements pp. 360-365

Antioxidants pp. 390-393


Ergogenics pg. 503-506


Complementary and Alternative Medicine 652-659


Nutrient-Drug Interactions pp. 615-618

Class 12: Thur 2/12 **ENERGY BALANCE & WEIGHT CONTROL **


Lecture


Chapter 8 pp. 249-266


Chapter 9 281-307


Due today: Ch 8 HMWK (pp. 267-268, Multiple choice 3-10)



       Ch 9 HMWK (p. 310-311, Multiple choice 1-8)



       Macronutrient Assignment (pp. 27-28 in Module)

Class 13: Tue 2/17 **EXAM 2**


Vitamins through Energy Balance Lectures

Class 14: Thur  2/19 **FAD DIETS & EATING DISORDERS pp. 310-317**

Movie, Lecture, Guest speaker


Pages 307-308, 315-320


Pages 270-277

Class 15: Tue 2/24 **EATING DISORDERS **

Continuing from Tue

Class 16: Thur 2/26 **DIET & HEALTH **

Lecture


Chapter 18 pp. 624-647


Pp. 431-436


Due today: Ch 18 HMWK (p. 649, Multiple choice 3-10)

Due today:  Diet Analysis HMWK
Class 17: Tue 3/3 **FITNESS AND NUTRITION**
 
Chapter 14 pp. 477-499

Due today: Ch 14 HMWK (pp. 500-501, Multiple choice1-10)

Class 18: Thur 3/5 **FOOD SAFETY & TECHNOLOGY**


Lecture 


Chapter 19 pp. 663-690


Due today: Ch 19 HMWK (pp. 691, Multiple choice 1-10)

Class 19: Tue 3/10 **HUNGER & GLOBAL ENVIRONMENT**


Lecture


Chapter 20 pp.701-713 and 716-720


Due today: Ch 20 HMWK (pp. 714, Multiple choice  1-10)


Class 21: Thur 3/12 **HUNGER & GLOBAL ENVIRONMENT**


Movie

Class 22:  Tue 3/17 **Review For Final**
Class 23: Thur 3/19 **FINAL (CUMULATIVE) EXAM **


Due today: all extra credit assignments (see module)
Skip This Page
SKIP THIS PAGE 

SKIP THIS PAGE 

SKIP THIS PAGE 

Nutr 130: Human Nutrition


Name__________________
Food Label Assignment (9 pts)

1. Cut out a Daily Values food label from your favorite snack.  Attach the food label to this sheet. Do not choose any foods that are 0 calories. Show all calculations, or you will not get full credit. (1)
2.  Determine how many servings there are of this food item, and total calories. (1)

3.  Using the DV label, calculate how many calories come from total fat and saturated fat (per serving). (2)
4.  Calculate how many protein calories there are in one serving of this food. (1)

5.  Calculate how many carbohydrate (total) calories are in one serving of this food. (1)

6.  Compare the following nutrients in this food item to the Daily Values/ DRIs (inside cover of book, pages B, and pages C).  Hint: From Lecture 2(Is this food a “high,” “moderate” or “low” source of the following (1):


Vitamin A________________


Vitamin C________________


Vitamin E________________


Dietary Fiber______________


Iron_____________________


Calcium__________________


Sodium___________________

7.  Which nutrients are required by law to be on the Food Label? (1)

8. Describe what someone could do to improve their dietary intakes based on reading food labels? (1)

Dietary Analysis Assignment



Name__________________
(50 pts)

See next page for instructions.  Make sure to Print this page and turn it in with the rest of the assignment.  

On separate sheet, answer the following questions.  All answers must be typed.

1.  Use  complete sentences to compare (in detail)  your recorded intakes.  Be sure to include your recommended intake of each nutrient, the value you consumed (“Value” on the bar graph) and the “Goal %” you met in your discussion.   Please provide discussion on why you did or didn’t meet your recommended needs.
· Total Calories

· Carbohydrates

· Protein (calculate need from protein chapter, .8 g/kg body weight)

· Fat (remember your total calories should be less than 30% fat)

· Fiber (remember recommendations? If not, review.)

· Vitamins (include: Vitamin A, Thiamin, Riboflavin, Niacin, B6, B12, C, D, and E)

· Major minerals (include: calcium, iron, magnesium, potassium, sodium, and zinc)

2.  Which top 3  foods on your intake records are the main contributors of:

· Protein

· Fat

· Vitamins

· Minerals

3.  Discuss which 3 macronutrients and 3 micronutrients are the furthest away from your recommended intakes (above or under the recommended amount)?  Describe if above or below. (Complete sentences.)

4.  How could you improve your diet so that it more closely resembles the recommended intakes? (Complete sentences.)

5.  How helpful was the Diet Analysis in targeting areas that you can improve on in your diet?   (Complete sentences.)

Attach the Diet Analysis printouts (all printouts from “Print Average” and be sure to include at least 2 different graphs), your food record intakes, and typed answers to this worksheet.

The new version of the software has a tutorial.  If you have the old version, follow instructions below.
Create your profile.

Click on day one to start entering food.  After each day is completed…click on the next day (look at the top of the toolbar).

Enter your 3-day intake.  If the food is not in the database and you have the Daily Value Label, you can enter it into the database. 

Sometimes, you will not be able to find exact matches.  In that case, try breaking down the food item.  If you had an egg burrito for breakfast and they don’t have that in the database…you can then enter the components separately.  For example, 6 inch tortilla, 1 egg, 1/4c of diced tomatoes, 1/4c of black beans…etc.

 After all three days are entered, use the various Analysis Options..  To print out all data, including all graphical analyses, follow the directions below:

Under Windows(Profile(Print(Average (to get average of the 3 days).  

Then print and answer the questions for the assignment.

See more detailed help below.

Your CD-ROM has a tutorial, so please take a look at it. If you have an older version of the Diet Analysis, then please read below for basic instructions.

Instructions for CD-ROM, Diet Analysis

1. From the menu bar, click on the "1" icon, to begin entering foods and beverages for day one. Foods do not need to be entered in any particular order, but make sure you enter each day separately. Before beginning a new day, click on the next numbered icon (“2” for day two, etc.) .

a. You may type in a word describing the food (i.e. milk), and you will be given a set of options (skim, 2%, etc.) along with a portion size to choose from.

2. Once you have finished with the 3 days, go back to foodlist, and choose “Analyses”. You will have several options: start with the bar graph report to compare your intakes from each day to your personal profile recommendations. This is a good way to check for mistakes in your data entries. For each day, look at the list of nutrients next to the bar graph, and note which ones are over 130%, and which are under 30% of recommended values. Flags like these may indicate that there is a mistake in data entry. For these nutrients, do a single nutrient report (also under the foodlist/analyses option), to see what the dietary source of that nutrient is. 

a. For example: if your protein value is 187% of your recommended value, the single nutrient report will rank your foods for that day from highest to lowest protein content. Check the portion size on these foods to make sure they reflect what you actually ate. Mistakes commonly made, for instance, include entering a whole pizza instead of a slice, a cup of uncooked rather than cooked rice, a cup vs. a pat of butter, etc. If you need to change any of your food entries, use the “Edit” option to delete and insert the correct amounts. 

3. Once you are satisfied with your output, you are ready to print your report. In order to obtain an average of the 3 days, you must close all windows except the personal profile window. Then, go to the “Print” option, and select “average all”. The information from this average is what you will use to answer the questions. 

Food and Beverage Intake Day 1 (Weekday)

Required to turn these in!

Dietary Record

Instructions: Record in detail everything you eat or drink during the day and night.  Include meals, snacks, and beverages.  Record the amount in household measurements like ½ cup, 1T, or 1 t.  List the main ingredients of mixed items and describe the method of preparations, such as fried, buttered, sweetened, etc.

	Time
	Amount
	Item and Description

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Food and Beverage Intake Day 2 

Dietary Record

Instructions: Record in detail everything you eat or drink during the day and night.  Include meals, snacks, and beverages.  Record the amount in household measurements like ½ cup, 1T, or 1 t.  List the main ingredients of mixed items and describe the method of preparations, such as fried, buttered, sweetened, etc.

	Time
	Amount
	Item and Description

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Food and Beverage Intake Day 3 

Dietary Record

Instructions: Record in detail everything you eat or drink during the day and night.  Include meals, snacks, and beverages.  Record the amount in household measurements like ½ cup, 1T, or 1 t.  List the main ingredients of mixed items and describe the method of preparations, such as fried, buttered, sweetened, etc.

	Time
	Amount
	Item and Description

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Carbohydrate Questions (9 pts)
1. What is another name for table sugar?______________________________________(Worth 1 pt)
2. The preferred fuel of the brain is_________________(Worth 1 pt)
3. What is the recommended fiber intake based on the Daily Values?____________________grams. (Worth 1 pt)
4. The carbohydrate-storing hormone (after eating a meal) is_______________________________. (Worth 0.5 pts)
5. The carbohydrate-releasing hormone (when fasting)  is__________________________________. (Worth 0.5 pts)
6. The storage form of glucose in plants is______________________________________________. (Worth 1 pt)
7. List the monosaccharides (must get all three correct to get full point):

a.

b.

c.

8. T or F    Excess CHO intake may be converted to fat in the body. (Worth 1 pt)
9. List the disaccharides (must get all three correct to get full point):
a.

b.

c.

10. Some people lack the enzyme__________ , which is necessary to digest milk sugar.  This deficiency is referred to as________________________________________________________. 

     (Must get both correct to get full point.)

From Understanding Nutrition 8th ed. and Home Ec 130 Module, Winter 2004. Tanis Mihalynuk

Module Assignment Lipids (20 pts)

Show all calculations for full credit!!!!!!
1. Be aware of the fats in milks.  Following are four categories of milk.

	
	Wt (g)
	Fat (g)
	Protein (g)
	Carb (g)

	Milk A (1 cup)
	244
	8
	8
	12

	Milk B (1 cup)
	244
	5
	8
	12

	Milk C (1 cup)
	244
	3
	8
	12

	Milk D (1 cup)
	244
	0
	8
	12


a. Based on weight, what percentage of each milk is fat (round off to a whole number)?

b. How much energy from fat will a person receive from drinking 1 cup of each milk)?

c. How much total energy will the person receive from 1 cup of each milk?

d. What percentage of the energy in each milk comes from fat?

2. Now consider a piece of carrot cake.  Remember that the Daily Value suggests 65 grams of fat as acceptable within a 2000-kcalorie diet.  A serving of carrot cake provides 30 grams fat.  What percentage of the Daily Value is that?  What does this mean?

3. The two most atherogenic (meaning to cause atherosclerosis/plaques in arteries) of dietary fats are:____________________________________________.

4. List essential fatty acids (must get both right for full credit):

5. List 5 functions of lipids in the body (must get all 5 right for full credit):

Module Assignment: Protein  (6 pts)

1. What is an essential amino acid (Worth 0.5 pts)?
2. What is a conditionally essential amino acid (Worth 0.5 pts)?
3. List the 10 essential amino acids. Must get all 10  for full credit…use the powerpoint slides from class.

4. Calculate your RDA for protein.______________________________________grams. (Worth 1 pt)
(show your calculation.)

5. T or F  Excess protein intake may be converted to fat in the body. (Worth 1 pt)
6. List 5 functions of protein in the body (must get all 5 right for full point).

7. List 4 types of vegetarianisms and describe each (must get all 4 right for full point).

Tanis Mihalynuk & Irene Biallias

Name:

Macronutrient requirements homework (8 pts)

Show all calculations to receive full credit.

1.  First, convert your height into centimeters (cm) (This problem is worth 0.5 pts).
· e.g. If you are 68 inches tall (5 ft 8 in.), multiply that by 2.54.  This equates to ~ 172.7 cm.

2.  Next, convert your weight into kilograms (kg)  (This problem is worth 0.5 pts.).

· e.g. If you weigh 150 pounds, divide that by 2.2.  This comes out to ~ 68.2 kg.

3.  Now calculate your basal energy expenditure (the amount of calories it takes for you to do nothing, but breathe…think comatose).  You will be using the Harris-Benedict Equation.  Plug in the above information and age in years to the appropriate equation below (This problem is worth 1pt.):
For men, the B.E.E. = 

66.5 + (13.75 x kg) + (5.003 x cm) – (6.775 x age)


For women, the B.E.E. = 
655.1 + (9.563 x kg) + (1.850 x cm) - (4.676 x age)

4.  Take your calculated B.E.E. from above and multiply it by the appropriate activity factor.  This will give you your recommended caloric intake for the day (This problem is worth 0.5 pts.).

· If you are sedentary, multiply your B.E.E. by 1.2 to get your recommended caloric intake for the day.

· If you are highly active, multiply your B.E.E. by 1.5 to get your recommended caloric intake for the day.

· If you are a professional athlete, multiply your B.E.E. by 2 to get your recommended caloric intake for the day.

5.  Method A for computing your protein intake (This problem is worth 0.5 pts):

· Multiply your weight in kg by 0.8 (to reflect the average American).

6.  Based on the calories you calculated above, let’s compute your macronutrient needs based on government recommendations. (This question is worth 3 pts.)


Let’s assume your goal is 55% carbohydrates, 30% fat, and 15% protein.
· First, calculate out your carbohydrate goal (first in calories and then convert it to grams).

· For example, let’s say your recommended caloric goal is 1775 calories per day.  Multiply that by 55%.  This gives you: 976.25 calories, which converts to ~244 grams.  Show the calculation on how you converted to grams.
· Do the same for your fat goal (calories and grams).

· Finally, do the same thing for your protein goal (Method B for protein goal). 

7.  Now, compare your protein goal from Method A (#5) to the goal from Method B (#6).  Which is higher?  Which do you think is more appropriate for you?    Which would you use to figure out your protein goal? (This question is worth 1 pt.)

8.  Do you feel that the B.E.E. multiplied by the activity factor is accurate for you?  Or do you think it over/under-estimates your needs for the day? (This question is worth 1 pt).

Factors Affecting Basal Energy Needs: 

1. Body Composition Women vs. Men 
Percent body fat in excess of 15% for a male decreases BMR/BEE 
Percent body fat in excess of 22% for a female decreases BMR 
2. Body Condition: couch potato vs. athlete 
3. Hormone Secretion 
a. Adrenal - short term, 2-3 hours 
epinephrine change % uncertain 
b. Thyroid 
hyperthyroidism 50-75% increases BMR/BEE 
hypothyroidism 30% decreases BMR/BEE 
4. Sleep - decreases BMR / BEE
5. Age – BMR/BEE increases from birth to 2 years then decreases, except during puberty 
a. A young, active, and physically fit male may have a BMR/ BEE of 12-16 (or more) 
calories per pound of body weight. 
b. At early senior years (?60-?65), a male, sedentary, with diminished fitness 
and a bit of a "spare tire" midriff may have a BMR/BEE of 8 or less calories per 
pound of body weight. 
6. Body Temperature increases BMR/BEE by 7% for each 1°F increase in temperature 
7. Smoking increases BMR/BEE by 10% 

From: http://www.lonnd.com/health/metarang.html#harrisb 7/26/04

Carbohydrates Review
· All carbohydrates are not equal as far as nutrition is concerned.

· Simple Carbohydrates

· Provide about 21% of the energy in the American diet.

· Half of which is sugar naturally present in whole foods.

· The rest comes from added “refined” sugar in processed foods.

· Refined sugars have been separated from the plant in which they were made.

· Complex Carbohydrates

· Found in a variety of food:

· Starchy roots such as cassava and sweet potato

· Underground storage stems like potatoes

· Legumes, such as beans and peas

· Cereal grains

· Fruits such as bananas

Carbohydrates are:

· Macronutrients that provide energy

· Created by green plants via photosynthesis

· Green plants contain chlorophyll (a pigment) that together with the sun’s energy and water, creates carbohydrates via the process of photosynthesis.

· Sugars end in the suffix –ose

· Provide 4kcal/gram

3 Classes of Sugars:

· Monosaccharide (one, simple unit of sugar)

· Disaccharides  (2 simple units of sugar bonded together)

· Polysaccharides (3 or more simple units of sugar bonded together)

Six important sugar molecules

Monosaccharides:


1. glucose-most important sugar for the human body.


2. fructose-occurs mostly in fruits and in honey.


3. galactose-one of the monosaccharides that make up lactose in milk.

Disaccharides:

4. lactose-sugar found in milk, made from one glucose and one galactose bonded to each other.

5. maltose-two glucose units bonded together. Found wherever starch is broken down.


6. sucrose-table sugar, made from one glucose unit bonded to a fructose unit.

Carbohydrates are stored as the following polysaccharides:

Starch in plants (branched and un-branched)

Glycogen in animals (in the muscle and liver)

Fiber

· The structural/supportive portion of a plant.

· A polysaccharide that cannot be digested by human enzymes (therefore does not contribute to calories).

· Fibers can be beneficial:

· Slow absorption of nutrients

· Delay cholesterol absorption

· Bind bile for secretion

· Stimulate bacterial fermentation

· Increase stool weight

· 2 types of fiber based on solubility:

· Soluble- dissolves in water

· Types- gums, mucilage, pectins, some hemicelluloses

· Possible health effects- 

· Lower blood cholesterol

· Slow glucose absorption

· Slow transit of food through upper digestive tract

· Hold moisture in stools, softening them

· Are partly fermentable into fragments the body can use (by body)

· Insoluble- does not dissolve in water

· Types- cellulose, lignin, some hemicelluloses

· Possible health effects-

· Soften stools

· Regulate bowel movements

· Speed transit of material through small intestine

· Increase fecal weight and speed fecal passage through colon

· Reduce risk of Diverticulosis, hemorrhoids, and appendicitis

· Recommended intake (DV): 25 grams of fiber per day or 10 to 13 g per 1000 kcal (listed as calories on food labels) per day for an adult.

· Too much fiber results in:

· Some binders acting as chelating agents which link chemically to nutrients (e.g. minerals) and then carry them out of the body before they are absorbed.

Digestion and Absorption of Fiber

· CHO digestion begins in the mouth.

· CHO- broken down into monosaccharides by enzymes in saliva and the small intestine.

· Monosaccharides are absorbed through the intestinal wall and into the blood.

· In the liver, fructose and galactose are converted into glucose.

· Oligosaccharides and disaccharides are broken down by enzymes in the brush border of the small intestines, and then absorbed.

· Glucose and galactose-absorbed via active transport (energy is needed).

· Fructose-absorbed by facilitated diffusion (no energy needed, but membrane proteins, sodium, and potassium help).

· Most absorption occurs in upper portion of the small intestine.

· Once absorbed, they are transported to the liver via the hepatic portal circulation.

Carbohydrate Metabolism

· Glucose is preferred energy (E) source by brain and most of body.

· Glucose is metabolized via cellular respiration, resulting in energy in the form of ATP, plus carbon dioxide and water.

· Broken down from 1 (6-c) to 2 (3-c) and so on…  See figure 4.10

Functions of CHO in the Body

· Glucose is the primary energy currency of the body and brain, circulating in the blood to cells that need it.

· Fiber is indigestible, but creates bulk that helps food to move through the digestive tract, avoiding constipation.

· Insoluble fiber has the added benefit of binding to cholesterol and preventing its absorption.

Intake Recommendations
· Recommended CHO intake is 55 to 60% of your daily energy intake.

Protein Sparing
· If dietary CHO are adequate, proteins are spared.

· If not, glycogen is used until it is depleted and then proteins are broken down (fat can be used to make energy(ketones). 

· The amino acids are then used to synthesize glucose- gluconeogenesis.

· Occurs in liver and kidneys.

· Requires energy.

Excess CHO
· If surplus glucose is present and all glycogen has been synthesized, the liver converts it to fat (same with protein and fat). 

· The liver than releases the fat and blood takes it to adipose tissue.

BG Regulation
· When BG (, glucagon (, triggering liver to breakdown glycogen to free glucose.

· Also released-homrones that promote conversion of protein ( glucose.  Also, epinephrine*

· Note-protein is spared as much as possible. When depleted, fat can be used 4 E, but produces ketone bodies.

· After a meal- insulin released and signals body tissues to take up surplus glucose.

· Muscle & liver build surplus glucose into glycogen.

· Muscle takes 2/3 

· Liver takes 1/3 and donates it to other body organs when necessary

The Glycemic Effect of Foods
· Preferred-Low:

· Slow absorption of CHO causing a modest rise in blood glucose (BG) and a smooth return to normal.

· Not-preferred-High:

· Fast absorption of CHO causing spike in BG, then a crash.

Using the Index

· The glycemic index has been used and/or promoted for:

· Helping diabetics maintain safe BG levels

· Weight loss and weight maintenance

· Appetite control

· Cardiovascular patients

Lactose Intolerance
· Lactase( enzyme

· Made by small intestine

· Present in humans, specifically at the time of birth, but can decrease by age.

· Reduced lactase causes Lactose Intolerance.

· Not the same as allergy!

( enzyme( inability to digest lactose( food for bacteria ( by-products of bacterial metabolism and drawing H2O into intestine.

· Gas, flatulence, cramping, diarrhea, abdominal distension.

· Degree of lactose intolerance varies (person to person & in ethnicities).

Calculations

· CHO provides 4 kcal per gram.

· For example, if you have eaten 200g of CHO on a day, you can figure out how many calories that is by:

· 200g CHO x 4 kcal/g = 800 kcal of CHO for the day

· If your total caloric intake for the day was 1870 kcal, you can figure out what percentage of 1870 kcal came from CHO.

· % of energy from CHO= 800 kcal CHO / 1870 total kcal= .428… x 100=

43 % of your daily calories came from carbohydrates (below daily recommendation)

Lipid Review

Lipids Are:
· Substances that do not mix with water

· Substances that are soluble in organic solvents

· Substances that contain fewer oxygen molecules per carbon atom than protein or carbohydrates (high energy density)

· Fats, oils, and waxes

· Some essential nutrients are soluble in fat:

· Vitamins A,D, E, and K

· Some fats are essential, i.e., we don’t make them.  We obtain them from our diet.

3 Classes of Lipids:

Triglycerides

Phospholipids

Sterols

Why do we need lipid?
· In the body:

· Stores energy; fuel for muscle; E-reserve, padding (visceral organs esp.); insulation; cell membranes; and raw materials (hormones, bile, Vitamin D, etc.)

· In food:

· Provide essential FA; concentrated source of E; transport of fat-soluble vitamins; texture; satiety; taste; appetite.

Lipid Functions in Our Bodies:
· Triglycerides = energy storage, insulation, protective cushion

· Phospholipids = structure (cell membranes), precursor for eicosinoids (locally active hormones), emulsifiers, energy

· Cholesterol = structure (cell membranes), precursor for steroid hormones (e.g. estrogen), vitamin D, and bile acids

The Most Abundant Lipids Are the Fatty Acids
· Fatty acids are organic molecules made up of chains of carbon atoms with attached hydrogen atoms and an acid group at one end.

Dietary Fatty Acids Consist Of:
· Short Chain = fewer than 6 carbons

· Medium Chain = 6 – 10 carbons

· Long Chain = 12 – 24 carbons

· Saturated = no double bonds

· Monounsaturated = 1 double bond

· Polyunsaturated = 2 or more double bonds

Fatty Acids = 9 Kcal/gram
Saturation

· Saturation Refers to the Degree to which Every Possible Position on the Carbon Chain Is Occupied by Hydrogen Atoms  

· Unsaturated points are where hydrogen atoms are “missing” and replaced by double bonds between carbon atoms.

Food Triglycerides Contain a Variety of Fatty Acids
· Monounsaturated fatty acids are abundant in olive, peanut, and canola oils.

· Omega-6 polyunsaturated fatty acids are abundant in safflower, corn, and sunflower oils.

· Omega-3 polyunsaturated fatty acids are most abundant in fish and seafood, nuts, and some vegetable oils.

· Saturated fatty acids are high in meats and tropical palm and coconut oils.

Unsaturated Fatty Acids Can Become:
· Oxidized = addition of oxygen molecules to carbons at double bonds = rancidity

· Hydrogenated = converted back to saturated form by addition of hydrogen at high temperature and pressure

· Trans-fatty acids = by-product of hydrogenation where hydrogens are on opposite sides of double bonds

· Saponified = treated with base and ions to make soap

Why do we hydrogenate oils?
· Hydrogenation makes oils less prone to rancidity and makes them remain solid at higher temperatures.

· This is used primarily in the making of margarine, but partial hydrogenation also increases the shelf life of vegetable oils.

· Hydrogenation leads to more trans fatty acids.

· Trans fatty acids have been linked to both cancer and heart disease.

What are trans fatty acids?
· The hydrogen atoms at a carbon-carbon double bond are usually on the same side of the chain, giving the molecule a “bend” – this is called the cis conformation.

· When unsaturated fats are partially hydrogenated to make them more saturated, double bonds may form with hydrogen atoms on opposite sides of the chain – these are trans fatty acids.

Essential Fatty Acids

· We can’t make linoleic acid because we don’t have the enzymes to add double bonds towards the methyl end of other fatty acids

· We require at least 7.5 grams/day of linoleic acid = 1-2% of total calories = about 1 tablespoon of plant oil

· Without linoleic acid, we develop symptoms of essential fatty acid deficiency

· There are two essential fatty acids: lineleic and linolenic.

Essential Fatty Acid Deficiency is uncommon in the USA
· 10% of the fat stored in our bodies is linoleic acid. It takes at least 100 days to exhaust the stored linoleic acid.

· Seen in premature infants, malabsorption syndromes, alcoholism, with long-term parenteral nutrition and other rare conditions.

· Symptoms include: decreased growth, fatty liver, dermatitis, pulmonary edema, sterility, kidney and heart problems, reduced immunity, death.

Eicosanoids
· Biologically active compounds that regulate body functions.

· Some of these oppose each other.

· E.g. one eicosanoid vasodialates while another eicosanoid vasoconstricts.  

Fatty acids in food are packaged as triglycerides
· A triglyceride (or triacylglycerol) consists of three fatty acids attached to a molecule of glycerol.

· The three fatty acids in a triglyceride may be all the same or different.

Phospholipids

· A phospholipid is triglyceride in which one fatty acid has been replaced by a phosphate group.

· The phosphate group is soluble in water, while the fatty acid “tails” are not.

· Phospholipids are thus hydrophilic at one end and hydrophobic at the other end, making them useful for emulsifying and packaging lipids and for building cell membranes.

· Phospholipids Are the Primary Building Blocks of Cell Membranes

Sterols

· Sterols are a family of molecules consisting of interconnecting carbon rings.

· The most common form of sterol in the human body is cholesterol.

Facts about Cholesterol

· Foods high in cholesterol include eggs, meat, and other animal products.

· The body uses cholesterol for making certain hormones, bile, and cell membranes.

· The body routinely manufactures cholesterol for its own use.

· Excess cholesterol in the diet is treated like other lipids.

Lipids in the Digestive Tract
· Bile in the small intestine emulsifies fats, and with the action of fat-digesting enzymes, causes them to form small globules called micelles, which can mix with water.

· Fat-soluble vitamins and other substances like beta-carotene are incorporated into micelles along with lipids.

· Micelles are absorbed across the lining of the small intestine.

Lipids are transported through the bloodstream in lipoproteins
· Lipoproteins are spherical bodies with a phospholipid/protein shell that contain food lipids.
· Lipoproteins deliver fatty acids and cholesterol to our cells

· Chylomicrons are large lipoproteins that carry lipids from the small intestine, first via the lymph system, and eventually into the blood stream.

· Chylomicrons and VLDL deliver fatty acids to adipose tissue and muscle. Hydrolysis of triglycerides requires action of lipoprotein lipase.

· LDL delivers cholesterol to cells. LDL binds to membrane receptors, is taken into lysosomes where cholesterol and fatty acids are released. Excess LDL can become trapped in the artery wall causing atherosclerosis (Bad cholesterol).

· HDL picks up excess cholesterol and delivers it to the liver for conversion to bile acids and excretion (Good cholesterol).

*****In most people, dietary saturated fat not cholesterol increases the amount of LDL in the blood.*****
LDL and HDL
· LDL carries cholesterol for deposition in body tissues.

· Oxidation of LDL (in cases of high LDL) trapped in blood vessels leads to plaque and eventually clogged arteries.

· HDL is good when elevated- it carries cholesterol away from body tissues.

· Women tend to have higher HDL levels than men until menopause.

Desirable Blood Lipid Values
· In milligrams/deciliter:

· Total cholesterol <200

· LDL <100

· HDL ≥60

· Triglycerides <200

How to lower LDL?
· Exercise

· Dietary antioxidants 

· Low saturated fat and trans fatty acid intake

· People with genetic predisposition may want to consider statins (e.g. Lipitor)

How do we access the energy stored in adipose cells?
· When energy is low, we secrete glucagon from the pancreas.

· Glucagon activates hormone-sensitive lipase.

· Hormone-sensitive lipase hydrolyses triglycerides.

· Fatty acids and glycerol are secreted into the blood. Fatty acids are transported with albumin to other tissues.

Lipid Metabolism
· Fatty acids are broken down in the mitochondria into two-carbon fragments that form acetyl-CoA.

· Acetyl-CoA produced from lipids proceeds through the metabolic pathway in the same way as that produced from carbohydrate metabolism, resulting in production of ATP.

· The glycerol portion of the triglyceride enters the pathway as pyruvate or can be used to make glucose, if needed, for brain energy.

How much fat should we eat? The American Heart Association suggests:
· 30% or less of calories as fat = 65grams for 2000 Kcal diet.

· 10% or less of calories as saturated fat = about 20 grams.

· 1-2% of calories as linoleic acid = about 7.5 grams.

· 300 mg or less of cholesterol.

Protein Review

Proteins are the Most Complex of all Organic Molecules

· Proteins consist of long chains (polypeptides) of variable subunits called amino acids

· There are 20 different kinds of amino acids found in proteins, each with a unique chemical structure

· The 20 different amino acids are used like an alphabet to spell out the structure of particular proteins

· Contribute 4 kcal/gram
General Structure of an Amino Acid:

· A central Carbon molecule

· An acid group

· An amino group

· A Hydrogen molecule

· A unique side chain

Side Chains

· Side Chains Provide Unique Chemical Properties to Amino Acids

· Some side chains are attracted to water, while other lipid-like side chains are repelled by it

· Other side chains are repelled by or attracted to neighboring amino acids  

· Some side chains form links with amino acids on other polypeptide chains

· These forces cause polypeptides to variously bend, twist, fold or coil

There are 20 amino acids, 8 of which are essential. Many scientists believe there are 10 essential amino acids.

Essential Amino Acids

· Some amino acids can be reassembled to make different amino acids – these are called non-essential

· Other amino acids are essential in the diet – they cannot be made by the human body

· There are nine essential amino acids in the human diet: histidine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan and Valine

Shape is everything in proteins
· Structural proteins like collagen consist primarily of long straight polypeptides

· Hemoglobin has polypeptides intricately folded into a spherical structure adapted to hold oxygen atoms

· Enzymes are proteins specially shaped to hold two molecules together or split a molecule apart
What are denatured proteins?

· The complex structure of proteins is easily disrupted by heat, acid and other extreme environmental conditions, and then said to be denatured

· Denatured proteins can no longer carry out their normal functions

Nutrients and Gene Expression

· The availability of nutrients can signal the need for more or less of a protein.

· Thus, nutrients can modulate gene expression.

Functions of Proteins in Our Bodies
· Movement

· Structure

· Enzymes

· Hormones

· Antibodies

· Fluid and Acid/Base Balance

· Transport

· Energy

WHY DO WE NEED PROTEIN IN OUR DIET?

· Source of Essential Amino Acids 

· For Growth and Development and 

· For Replacement – All proteins have a characteristic rate of turnover (synthesis and degradation)

The Digestion and Absorption of Protein
· Digestion of protein begins in the stomach via the action of the enzyme Pepsin

· Protein is further broken down in the small intestine and absorbed as individual amino acids

Metabolism of Protein and What happens if we eat too much protein?

· The non-amino part of the amino acid can be used for other structural needs or broken down for energy

· Parts of some amino acids break down into pyruvate-like fragments that enter into the energy pathway as pyruvate or can be used to make glucose for transport to the brain

· Parts of other amino acids are lipid-like, and enter the energy pathway as acetyl-CoA

· Deamination is the removal of the amino group of an amino acids by the liver

· Excess dietary protein can be stored as fat.

What Are the Best Sources of Dietary Protein ?

Proteins That are Digestible and Contain All of the Essential Amino Acids in Amounts Equivalent to the Concentration of These Amino Acids in Our Own Body Proteins


*Meat and Eggs

Methods Used to Determine Protein Quality and Requirements
· Capacity to Sustain Growth

· Chemical Score = Content of Essential Amino Acids in Comparison to a Reference Protein

· Nitrogen Balance Studies 

· Net Protein Use = Nitrogen Retained/Nitrogen Consumed

What Happens When We Don’t Eat Enough Protein?

· Protein-Energy Malnutrition =Kwashiorkor and Marasmus

· Marasmus is a condition of overall energy deficiency and wasting of the body

· Kwashiorkor refers to situations where overall energy is sufficient in the diet, but there is a chronic deficiency of protein

· Primarily Effects Older Infants and Young Children

· Growth Stops

· Weight Loss

· Edema (Protruding Stomach)

· Fatty Liver (Protruding Stomach)

· Skin Lesions and Hair Loss

· Apathy

· Death

· These are two forms of protein-energy malnutrition (PEM) and typically occur in children in developing nations

Too much protein?

· Still controversial over health risk of too much protein-kidney failure, gout, osteoporosis, and CVD (protein sources from animals also have fat content)

· May displace important nutrients: if satiated with protein, may not eat enough complex CHO.

Vegetarianism

· Varying degrees-diet based on plant sources; non-meat.

· Chosen for different reasons: religious, personal convictions, considered by some a healthier diet (less obesity, CVD, and diabetes)

· At risk for protein malnutrition if doesn’t plan protein and vitamin/mineral sources well.

Types of Vegetarians

· Lacto-ovo vegetarian: includes dairy and eggs

· Lacto-vegetarian: includes dairy

· Partial vegetarian: includes seafood, poultry, eggs, dairy (limits or excludes red meat)

· Vegan: includes food sources from plants only.  For more details, see Table C6.1

Mutual Supplementation

· A method for combining complementary proteins from different sources so that they collectively provide the proportions of amino acids required to meet needs. 

Health Benefits of Vegetarianism

· Lower in fat and protein, higher in fiber

· Healthier body weights

· Lower blood pressure

· Observe less heart and artery disease

· Observe fewer cancers, specifically colon cancer

Vegetarian diets offer a number of advantages

Lower levels of 

· Saturated fat

· Cholesterol

· Animal protein  

Higher levels of 

· Carbohydrates

· Fiber  

· Magnesium

· Boron

· Folate

· Antioxidants

· Phytochemicals 

Nutrients at risk for being low

· Protein

· Iron

· Zinc

· Calcium

· Vitamin B-12

· Vitamin D

· Riboflavin

Protein

· Plant sources can offer adequate protein

· Grains and legumes offer different types of amino acids

· Eat various protein sources throughout the day

Vitamins

· Can exist in active form or in a precursor (provitamin) form which is only transformed into active form by body.

· Vitamins are essential (with a few exceptions) for the human body to function at optimal health levels.

· 2 classes of vitamins:

· Water-soluble

· Fat-soluble 

FAT-SOLUBLE VITAMINS

· Require bile for absorption

· Absorbed into the lymph ( blood (carried with protein carriers)

· Stored in liver or with other lipids in fatty tissues (thus, too much can be TOXIC)

· Recommendations for fat-soluble vitamins reflects an average; so the average intake over the month….it’s okay if you go a few days without these vitamins)

· Most fat-soluble vitamin deficiencies result from an extreme low-fat diets or when associated with a disease that causes malabsorption (e.g. liver damage).

· Most fat-soluble toxicities occur due to over-supplementation.

Vitamin A

· 3 forms of vitamin A are active in the body and are found in animal food sources:

· Retinol- stored in liver, which is available to any body cells (transported via bloodstream to cells in need)

· Once in the cell, the cell can convert retinol to the other 2 active forms of vitamin A:

· Retinal

· Retinoic acid

· Active vitamin A is toxic when consumed in excess.

· Precursor forms of vitamin A are found in plant food sources:

· Carotenoids- best known and most active is beta-carotene
· Converting beta-carotene to active vitamin A results in some loss of vitamin activity.

· For every 12 g of beta-carotene from food supply is ≈ to 1 g of retinol (in the body)

· Precursor vitamin A (beta-carotene) is not toxic in excess consumption, but may turn skin yellow/orange (especially palm of hands)

· Roles/Functions:

· Vision( at retina and cornea level

· Immune defenses

· Maintenance of body linings and skin (helps prevent infection)

· Bone & body growth (as bones grow, vitamin A helps dismantle old bone for new bone)

· Cell development and differentiation (at genetic level)

· Reproduction

· Deficiencies result in:

· Night blindness/macular degeneration

· Keratinization

· Xerophthalmia (hardening of cornea)

· Impaired immunity

· Reproductive abnormalities

· Exhaustion

· Failure to grow (in children)

· Death

· Toxicity:

· Results of excess supplementation or eating a lot of liver

· Symptoms:

· Abdominal pain

· Hair loss/rashes

· Joint pain

· Stunted growth

· Bone and muscle soreness

· Cessation of menstruation/birth defects

· Bone abnormalities/fractures

· Hemorrhages

· Liver damage

· Death

· Food Sources:

· Animal derived foods (especially liver), including milk products

· Fish oil

· Fortified cereal

· Eggs and butter

· Plants (deep orange or dark green veggies and fruits)

· Values/Recommendations:

· 1 retinol activity equivalent (RAE) equals:

· 1 g retinol, or

· 12 g beta-carotene, or

· 24 g other carotenoids

· Some supplements express values as IU (international units)

· Tolerable upper intake level of active vitamin A:

· 3,000 g for 18+ years

· Daily Average:

· Man- 900 g

· Women- 700 g

· Children-less

· Note- amount of needed vitamin A is proportional to your body weight.

VITAMIN D

· Body can synthesize vitamin D w/ help of sunlight (UV).  So not truly essential.

· Similar to cholesterol in structure

· Roles/Functions:

· Maintains blood calcium & phosphorus levels (bone integrity).

· Cells from muscle, nerves, glands, and other organs draw calcium from blood as needed. Vitamin D can act to release calcium into the blood from bones, digestive tract (dietary source), and from kidneys.

· Functions as a hormone (remember…cholesterol)

· Roles in brain, heart, pancreas, skin, & reproductive organs.

· Stimulates maturation of cells, including immune system.

· Deficiencies:

· Result of no sunlight exposure or certain disease states (kidney or liver)

· Symptoms include:

· Abnormality in bones: rickets (children) osteomalacia (adults)

· Protruding belly due to lax abdominal muscles (in children)

· Toxicity:

· Vitamin D is the MOST potentially TOXIC of all vitamins.

· Loss of appetite, nausea, vomiting

· Increased urination & thirst

· Severe psychological depression (effect of vitamin D on CNS)

· Calcium deposition in soft tissues (heart, blood vessels, lungs, kidneys-like kidney stones)

· Toxicity usually affects: 

· Infants (parents over-supplementing)

· Older people (over-supplementing to fight off osteoporosis)

· Sources:

· Sunlight

· Fortified milk

· Salmon, shrimp

· Sunlight (UV):

· UV light ( interacts w/cholesterol compound in human skin ( cholesterol transformed to vitamin D precursor ( precursor is absorbed into blood ( ~ 1.5 days later, liver & kidney finish converting vitamin D precursor to active vitamin D 

· Fair skinned people- need !10-15 min of sun daily (note SPF higher than 8 blocks synthesis, but not a good excuse to skip the sunscreen)

· Dark skinned people need more time

· Tanning booths- data is inconclusive

· Values/Recommendations:

· DRI recommends intakes that increase with age.

· 5 g/day adults 19 to 50 yrs

· 10 g/day adults 51 to 70 yrs

· 15 g/day adults over 70

· Tolerable upper intake level:

· 50 g/day (2,000 IU)

Vitamin E

· a.k.a. tocopherol (alpha, beta, gamma, delta); alpha-tocopherol is the gold standard!

· Roles/Functions:

· It’s an antioxidant- protects tissues from oxidative stress being sacrificing itself—it gets oxidized. Also, prevents PUFAs from being oxidized. Crucial in lungs where the oxygen-rich environment can oxidize membranes of lungs and red blood cells.

· Normal nerve development

· Protects white blood cells

· Possible role in normal immunity

· Deficiency:

· Produced in lab animals, yet to be produced in humans.

· Hard to create deficiency because:

· It is widespread in food

· Body stores a lot of vitamin E in fatty tissues

· Body can recycle/replenish itself with the help of vitamin C.

· Deficiencies in humans occur usually in premature infants:

· Mother passes vitamin E to baby a few weeks before delivery.

· Deficiency in these premature babies may cause erythrocyte hemolysis (red blood cells rupture)

· Human adult deficiencies can result due to diseases causing malabsorption or injury to liver (bile), gallbladder (liver), or pancreas (fat-digesting enzymes).

· Also, extreme low-fat diets and diets that rely on highly processed and convenient foods (heating destroys vitamin E)

· Symptoms:

· Loss of muscle coordination and reflexes with impaired movements, vision, and speech.

· Sources:

· Raw (unheated) oils: safflower, canola

· Mayonnaise

· Sunflower seeds

· Wheat germ

· Fortified cereal

· Toxicity:

· Natural (from food) vitamin E has no known adverse effects.

· Isolated reports of supplemental toxicity (synthetic), included:

· Nausea, intestinal distress, fatigue, blurry of vision

· Note-vitamin  E can increase effect of anticoagulant medication, causing blood to not clot/ thinning out of blood.

· Recommendations:

· 15 mg/day for adults

· the more PUFAs you eat, the more vitamin E you need to protect the oil

· Daily safe doses up to 800 mg (530 IU)

· Vitamin E conversion factors:

· 1 IU natural vitamin E = .67 mg -tocopherol

· 1 IU synthetic vitamin E = .45 mg -tocopherol

· Note- extravagant claims for vitamin E are untrue (sexual enhancement, athletic endurance, etc.)

Vitamin K

· The other vitamin that isn’t completely essential.  Although our “bodies” don’t make it, bacteria in our bodies can synthesize it (amount synthesized is unknown).

· Role/Function:

· Helps synthesize proteins that help clot the blood

· Needed for synthesis of key proteins for bone formation
· People who need anti-clotting medication take warfarin. If uncontrolled bleeding occurs in these patients, doctors might put them on a prescribed vitamin K therapy.

· Sources:


· Intestinal bacteria

· Dark green leafy veggies (cooked spinach and collard greens)

· Canola oil

· Soybean oil

· Fortified cereal

· Deficiency:

· Few U.S. adults become deficient.

· Exceptions:  people on antibiotics (long-terms) and newborns (have yet to get a good set of bacteria in the intestine)

· Toxicity:

· Rarely occurs amongst adults.

· No tolerable upper intake level

· Toxicity for infants and pregnant women can result when supplements of synthetic versions of vitamin K are taken in excess.

· Symptoms:

· Breakage of red blood cells, releasing their pigment (causing the skin to turn yellow)

· Also can cause liver to release the blood cell pigment bilirubin into blood (instead of being excreted into bile), causing jaundice.

· If bilirubin reaches the brain of an infant, the infant will sustain brain damage or die.

· Values/Recommendations:

· 120 g for adult men

· 90 g for adult women

Vitamins are soluble either in water or in fat
· Water-soluble vitamins include:

· Vitamin C

· The B vitamins: thiamin, riboflavin, niacin, pantothenic acid, biotin, vitamin B6, folate, and vitamin B12

Where do vitamins come from?

· Almost all foods contain some vitamins

· Vitamin content, however, can be affected by cooking, storage and processing

· Vitamins can be added to foods through fortification

· Enrichment is the restoration of vitamins that have been lost in processing to their original or higher levels

How are vitamins absorbed and transported? 

· Vitamins are absorbed primarily in the small intestine

· Fat-soluble vitamins are absorbed along with fats and transported in lipoproteins

· Some water-soluble vitamins require active transport, or special carrier molecules for absorption

· Some vitamins are absorbed as an inactive provitamin, which is converted to the active form in the body

Water-Soluble Vitamins

· Foods don’t deliver toxic doses of WSV.

· Supplements can be toxic in high doses (if you get to crazy w/ the pills)…and tend to be a waste of money since you just pee it out!  

· WSV are easily absorbed and excreted

· Not extensively stored in tissue (a little in lean tissues for some WSV)

B Vitamins
Thiamin

Riboflavin

Niacin

Biotin

Pantothenic Acid

Vitamin B6

Folate

Vitamin B12

B Vitamins are

· coenzymes

· soluble in water

· excreted in urine

· carried in the bloodstream

· needed in small frequent doses

· less likely to be toxic (than fat soluble vitamins)

· B vitamins help the body metabolize CHO, lipids, and proteins.

· Don’t directly give you more energy…they help the body use/release that energy.

· Key point:  B vitamins facilitate the work of every cell!

What do the B vitamins have in common?
· The B vitamins serve as coenzymes

· Coenzymes are required for the proper functioning of many enzymes (activates enzymes)

· Sometimes the vitamin is the active site (where chemical rxn takes place) on the enzyme

· The B vitamins serve primarily as coenzymes in energy metabolism

Overall Deficiencies of the B’s

· All cells are affected

· Symptoms can include: nausea, forgetfulness, loss of appetite, wt. loss, pain in muscles, irritability, severe exhaustion, impairment of immunity, loss of control of the limbs, heart problems, skin problems, and many more.

Thiamin Function/role

· Critical role in energy metabolism

· Role in nerve cell membranes (consequently affecting nerve processes and the tissues that nerves innervate)

Thiamin Deficiency

· Beriberi

· 2 types: 

· wet beriberi (edema)

· Dry beriberi (no edema, but muscle wasting)

· Wernicke-Korsakoff Syndrome

· Due to alcohol abuse

· Wernicke-Korsakoff

· A severe form of thiamin deficiency.

· Alcoholics replace nutrient-rich food with alcohol, causing low thiamin intake.

· Alcohol impairs thiamin absorption.

· Alcohol increases rate of thiamin excretion in urine.

· Symptoms : mental confusion, unsteady gait, jerky eye movement, apathy, loss of me.

· Responds quickly to thiamin injections.

Thiamin Sources and DRI

· Sources: ham/pork products, leafy green veggies, whole-grain cereals, legumes, fortified foods.

· DRI:

· 1.2 mg per day for adult men

· 1.1 mg per day for adult women

Riboflavin 

· Very similar to thiamin in role and deficiency symptoms.

· Riboflavin deficiency can be masked by thiamin deficiency (which is more severe).

· Most foods that are rich in riboflavin are also rich in thiamin (including milk products and some meats).

Niacin

· Also participates in energy metabolism of every cell of the body (like thiamin and riboflavin).

· Sources include: meat (fish, chicken, pork), enriched cereal, potatoes.

· Also given part of CVD therapy (anti-clotting effect and lower lipids) by doctors (don’t self dose!).

Niacin Deficiency

· Pellagra-severe skin dermatitis when skin is exposed to light.

· Can be cured with increased niacin consumption or protein consumption (specifically tryptophan).  Tryptophan is converted to niacin in the body.

Niacin Toxicity

· Due to over supplementation (usually seen in heart patients trying to self-medicate with 2-3x the DRI).

· Symptoms in include: “niacin flush” which is a dilation of the capillaries and tingling of the skin (can be painful).

Niacin DRI

· Healthy adult males: 16mg/day

· Healthy adult females: 14mg/day

· Pregnancy, children, and certain disease states need different doses.

· Niacin is stated in terms of niacin equivalents (which takes into account tryptophan in diet).

Folate
· Folate helps make new cells, by helping to synthesize DNA.

· RBC, WBC, and digestive tract cells divide rapidly, so are highly susceptible to folate availability.

Folate Deficiency

· May result from inadequate intake or from illness which impairs absorption or increases excretion.

· Symptoms: anemia, diminished immunity, and abnormal digestive function.

· The anemia is related to anemia of B12 (they work together in producing RBC)

· Folate deficiency may elevate risk of CVD, colon cancer, and cervical cancer.

· Neural tube defects in embryos/fetus

Neural Tube Defects

· All women of childbearing age should consume 400 mcg daily of synthetic folate, or folic acid, in addition to the folate that occurs naturally!

· Defects can begin to occur before woman knows if she is pregnant.

· Affects 3,000 U.S. births/year; 2nd most common form of birth defect (after Down syndrome)

· Severity ranges from slight problems in spine to mental retardation, diminished brain size, and death shortly after birth.

Folate Sources and Intake

· Enriched grain products, leafy green veggies (spinach-raw), uncooked veggies and fruits (highly susceptible to oxidation and cooking process), and milk (which may help in absorption).

· Dietary Folate Equivalent (DFE)- Converts all forms of folate into units that are equivalent to the folate in foods.

Folate Intake & Toxicity

· Synthetic folate (supplements) and folate from fortified foods-absorbed at 1.7x the rate of naturally occurring folate (food).

· Tolerable Upper Intake Level-

synthetic and enriched foods: 1,000 mg

· Toxicity: Excess folate in the blood may negate anticancer drugs (tumor targets).

Of all vitamins, most likely to interact w/medications.

Vitamin B6

· Helps cells convert one kind of amino acid (tryptophan (which is abundant in cells) to other nonessential amino acids (that maybe lacking in cells) and to niacin.

· Also:

· Role in synthesis of hemoglobin & neurotransmitters, assists in releasing stored glucose from glycogen (thus BG regulation), role in immune function & steroid hormone activity, critical in developing brain/nervous system of fetus.

Can we have too little or too much vitamin B6?

· Vitamin B6 deficiencies are uncommon, but have occurred in babies who fed on  B6-deficient formula

· Deficiency symptoms include depression, headaches, confusion, numbness, tingling and seizures, anemia, greasy dermatitis

· Excessive B6 supplementation can result in severe nerve impairment

B6 Sources & DV

· Sources: baked potato, chicken breast, beef liver, banana, cooked spinach, sweet potato

· Intake: between 1.2 and 2 mg/day (depending on age/sex)

Why is Vitamin B12 important? 

· Vitamin B12, or cobalamin, is necessary for the maintenance of myelin, which insulates nerves and is essential for proper nerve transmission

· Deficiencies cause neurological disorders and anemia, and are caused primarily by absorption impairment rather than dietary deficiencies

· Toxicity symptoms are unknown

· B12 requires an intrinsic factor for absorption.

· Intrinsic factor is a compound made by the stomach with instructions from the genes.

· Intrinsic factor + stomach acid = liberates B12 from food proteins.

· People w/genetic defect of intrinsic factor suffer from Pernicious Anemia.

Treatment

Treatment of pernicious anemia or injury to the stomach that may cause a problem with the intrinsic fact is based on B12 injections.

B12 and Folate anemia

· Folate anemia and B12 anemia are indistinguishable from each other.

· Both work together and depend on each other.

· Both types of anemia result in:

· Large, immature red blood cells

· Adding folate my cause the symptoms to disappear, but actually masks B12 deficiency (possibly leading to neurological problems)

B12 Sources

· Only present in foods of animal origin.

· Uninformed strict vegetarians are at risk of B12 deficiency.

· The body stores up to 6 years’ worth of B12, so it may take awhile to develop a deficiency.

· Pregnant/lactating women should be aware that infant can become deficient.

Biotin

· Important in energy metabolism

· Cofactor of many enzymes in CHO, lipid, and protein metabolism

· Raw egg whites have avidin (protein) which binds biotin, and consumption of many raw egg whites can cause a deficiency.

Where do we get biotin?

· The best sources are:

· liver 

· egg yolks 

· yogurt

· nuts

Pantothenic Acid

· Also involved in energy metabolism

· A component of a key coenzyme that helps release energy from their nutrients.

· Participates in more than 100 steps in synthesis of: lipids, neurotransmitters, steroid hormones, and hemoglobin.

· +++raw egg whites also bind Pantothenic Acid.

Sources of Pantothenic Acid

· Eggs 

· Fish 

· Milk and milk products 

· Whole-grain cereals 

· Legumes 

· Yeast 

· Broccoli and other vegetables in the cabbage family 

· White and sweet potatoes 

· Lean beef 

What about choline?

· Choline can be synthesized to a limited extent by humans and is not currently classified as a vitamin (conditionally essential)

· It does seem however that dietary intake is required to maintain health

· Choline is needed to synthesize some phospholipids and acetylcholine

· Deficiencies are almost unheard of

Where do we get choline?

· Choline is abundant in:

· egg yolks

· organ meats

· spinach

· nuts

· wheat germ

Vitamin C

· a.k.a. ascorbic acid

· Helps enzymes involved in formation and maintenance of the tissue protein collagen 

· Collagen role: connective tissue in bones, tendons, skin, scar tissue, capillaries

· Role in immunity

· Antioxidant (remember it works to regenerate vitamin E) and it sacrifices itself to oxidation

· Also, it is recycled like vitamin E (w/a little loss)

· In intestine: protects iron from oxidation and helps iron be absorbed.

· May also make iron more bioavailable from certain foods.

· Too much vitamin C and it becomes a pro-oxidant (creating more oxidation) and oxidizes iron and copper.

DRI & Sources

· Adult DRI:

· 90 mg for healthy men

· 75 mg for healthy women

· Smokers may need more (125 & 110mg respectively)

· Sources:

· Citrus foods, fortified food sources, strawberries, broccoli (cooked), green and sweet red peppers (raw), brussel sprouts (cooked)

Vitamin C Deficiency

· Scurvy (breakdown of collagen), loss of appetite, growth cessation, tenderness to touch, weakness, bleeding gums, small pinpoint hemorrhages, loose teeth, anemia (due to role in iron absorption).

· Deficiency is seldom seen today

· Maybe a few elderly people, drug/alcohol addicts

Vitamin C Toxicity

· Alteration of insulin response to glucose, nausea, abdominal cramps, excessive gas, diarrhea, iron overload, interference of clotting medications, may give incorrect results in urine diabetic tests, and may give incorrect results in other tests.

· May see kidney stones, alteration of acid-base balance, interference w/ action of vitamin E.

Transport of Nutrients Into Blood


Nutrient




Transport Into Blood
Water-soluble nutrients


Carbohydrates


   Monosaccharides


Directly into blood


Lipids


   Glycerol




Directly into blood


   Short-chain fatty acids

Directly into blood


   Medium-chain fatty acids
Directly into blood


Proteins


   Amino Acids



Directly into blood


Vitamins


   Vitamins B and C


Directly into blood


Minerals




Directly into blood

Fat-soluble nutrients


Lipids


   Long-chain fatty acids

Made into triglycerides


   Monoglycerides


Made into triglycerides


   Triglycerides



To lymph, then blood


   Cholesterol



To lymph, then blood


   Phospholipids


To lymph, then blood


Vitamins


   Vitamins A, D, E, K

To lymph, then blood
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Factors That Destroy Vitamins

	Nutrient
	Acid
	Alkaline
	Oxygen
	UV Light
	Heat

	B Vitamins:

  Thiamin

  Riboflavin

  Niacin

  Biotin

Pantothenic acid

  Vitamin B6
   Folate

  Vitamin B12
Vitamin C

Vitamin A

Vitamin D

Vitamin E

Vitamin K
	X

X

X

X

X

X


	X

X

X

X

X

X

X
	X

X

X

X

X

X

X


	X

X

X

X

X

X

X

X

X
	X

X

X

X

X

X


Source: Adapted from C.D. Berdanier, Advanced Nutrition: Micronutrients (Boca Raton, FL.: CRC Press, 1998).
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Review for Exam 1

Chapter 1

· Know the six classes of nutrients (table 1) and why people choose food

· Understand the following terms: essential nutrients & calories

· Know the 5 principles of following a nutritious diet: adequacy, balance, calorie control, moderation, and variety

· Be familiar with nutrition quackery

Chapter 2

· Know difference between energy-density and nutrient-density

· Know the DRI terms: EAR, UL, AI, RDA, Daily Values, and Food Guide Pyramid

· Understand the components of Food Labels

· Be able to calculate calories of CHO, lipids, and protein from given gram quantities (and vice versa).  Also, be able to calculate percentage of a specific macronutrient from total caloric intake or serving of food.  E.g. If some eats 211 calories from total fat and his the serving has 460 calories, what percentage of that food comes from fat?

Chapter 3

· Know each component of the digestive tract (mouth to rectum) and their main function.  For example, the gallbladder stores liver.  Small intestine is where most nutrient absorption occurs, etc.

Chapter 4

· Understand the difference between simple carbohydrates and complex carbohydrates.

· How many kcal/gram a CHO contribute and know the six sugars important in nutrition

· Know the storage form of CHO in plants vs animals (starch vs glycogen)

· Understand the value of fiber in the diet

· Understand blood glucose regulation (insulin and glucagon)

· Understand how ketones (ketone bodies) are formed

· Know where the majority of digestion of CHO occurs.

Chapter 5

· Know the 3 classes of lipids & understand the difference between the 3 with regards to structure and function. E.g. cholesterol has interconnected rings, phospholipids have a phosphorus attached to the glycerol (replacing one of the fatty acid chains), triglycerides have glycerol backbone with 3 fatty acid chains.

· Understand saturation (including oil vs butter at room temp)

· Know how many kcal/gram fat contributes

· Know there are 2 essential fatty acids (omega-32 and omega-6)

· Know what contributes to high blood cholesterol (saturated fat)

· Know where most of the lipids are absorbed (small intestine)

Chapter 6

· Know that  8-10 of the 20 amino acids are essential (for the purpose of our test, the essential amino acids are: Threonine, Valine,  Tryptophan, Isoleucine, Leucine, Lysine, Phenylalanine, Methionine, Histidine, and Arginine

· Know peptide bonds connect amino acids and difference between dipeptide(polypeptide

· Know that nitrogen is the element that sets protein apart from CHO and lipids (all three of these macronutrients have O, C, and H in common).

· Understand the concept of conditionally essential

· Know where most of protein digestion occurs (stomach) and that it is absorbed in the small intestine.

· Know kcal/gram that protein contributes

· Know table (protein roles/functions) and Protein-Energy Malnutrition

· Understand that mutual supplementation is a good method for vegetarians to make sure they get all the essential amino acids (using two complementary proteins to get all 8-10 amino acids…rice and beans).

Practice Questions for Exam 1  (extra credit)

1.  Calculate the energy provided by a food from its energy-nutrient contents.  A cup of fried rice contains 5 grams protein. 30 grams carbohydrate, and 11 grams fat.

 How many total kcal does 1 cup of fried rice contain?

2. What percentage of the energy in the fried rice comes from each of the energy-yielding nutrients?

_______% kcal from protein

_______% kcal from carbohydrates

_______% kcal from fats

3.  The energy-yielding nutrients are:

a. fats, minerals, and water

b. minerals, proteins, and vitamins

c. carbohydrates, fats, and vitamins

d. carbohydrates, fats, and proteins

4.  RDA stands for: 

a. Required Daily Average

b. Reference Dietary Average

c. Recommended Dietary Allowances

d. Regulations on Deficiency and Adequacy

5.  The diet-planning principle that provides all the essential nutrients in sufficient amounts to support health is:

a. balance

b. variety

c. adequacy

d. moderation

6. According to the Food Guide Pyramid, which food group provides the foundation of a healthy diet?

a. vegetables

b. milk, yogurt, and cheese

c. breads, cereals, rice, and pasta

d. meat, poultry, fish, dry beans, eggs and nuts

7. Daily Values on food labels are based on a:

a. 1500 kcal diet

b. 2,000 kcal diet

c. 3,000 kcal diet

8. The main function of bile is to:

a. emulsify fats

b. catalyze hydrolysis

c. slow protein digestion

d. neutralize stomach acidity

9. Which nutrients leave the GI tract by way of the lymphatic system?

a. water and minerals

b. proteins and minerals

c. all vitamins and minerals

d. fats and fat-soluble vitamins

10. Carbohydrates are found in virtually all foods except:

a. milks

b. meats

c. breads

d. fruits

11.  Disaccharides include:

a. starch, glycogen, and fiber

b. amylase, pectin, and dextrose

c. sucrose, maltose, and lactose

d. glucose, galactose, and frutctose

12.  The storage form of glucose in the body is:

a. insulin

b. maltose

c. glucagon

d. glycogen

13. The significant difference between starch and cellulose is that:

a. starch is a polysaccharide, but cellulose is not.

b. animals can store glucose as starch, but not as cellulose.

c. hormones can make glucose from cellulose, but not from starch.

d. digestive enzymes can break the bonds in starch, but not in cellulose.

14.  The ultimate goal of carbohydrate digestion and absorption is to yield:

a. fibers

b. glucose

c. enzymes

d. amylase

15. People with lactose intolerance have reduced or no enzyme to break the disaccharide bond between galactose and glucose.  This enzyme is called:

a. amylase

b. lactose

c. lactase

d. maltose

16. What does the pancreas secrete when blood glucose rises?  When blood glucose falls?

a. insulin; glucagon

b. glucagon; insulin

c. insulin; glycogen

d. glycogen; epinephrine

17. A triglyceride consists of:

a. 3 glycerols attached to a lipid

b. 3 fatty acids attached to a glucose

c. 3 fatty acids attached to a glycerol

d. 3 phospholipids attached to a cholesterol

18.  Saturated fatty acids:

a. are always 18 carbons long

b. have at least one double bond

c. are fully loaded with hydrogens

d. are always liquid at room temperature.

19.  Which of the following is not true. Fats:

a. supply glucose

b. provide energy

c. protect against organ shock

d. carry vitamins A, D, E, and K

20.  The essential fatty acids include:

a. stearic acid and oleic acid

b. oleic acid and linoleic acid

c. palmitic acid and linolenic acid

d. linoleic acid and linolenic acid

21.  Which of the following is not true?  Lecithin is:

a. an emulsifier

b. a phospholipid

c. an essential nutrient

d. a constituent of cell membranes

22.  Chylomicrons carry dietary lipids from the:

a. liver

b. pancreas

c. gallbladder

d. small intestine

23.  Transport vehicles for lipids are called:

a. micelles

b. lipoproteins

c. blood vessels

d. monoglycerides

24.  The lipoprotein most associated with a high risk of heart disease (and bad cholesterol) is:

a. CHD

b. HDL

c. LDL

d. VLDL

25. Which part of its chemical structure differentiates one amino acid from another?

a. its side group

b. its acid group

c. its amino group

d. its double bonds

26.  Proteins that facilitate chemical reactions are:

a. buffers

b. enzymes

c. hormones

d. antigens

27.  Eating two foods together so that each provides an amino acid that the other lacks is known as:

a. dual complementation

b. random supplementation

c. mutual supplementation

d. double complementation

28.  Marasmus develops from:

a. too much fat clogging the liver.

b. megadoses of amino acid supplements

c. inadequate protein and energy intake

d. excessive fluid intake causing edema

Extra Credit Assignment: (handwrite answers into the spaces neatly…no typed answers)

Minerals and Water (chapters 12 and 13)

1. You can survive only_____________ without water.

2. Water makes up about _____% of a person’s weight.

3. List the 7 functions of water (in body fluids):

4. Define water balance.

5. Define intracellular fluid.

6. Define interstitial fluid.

7. Define extracellular fluid.

8. Define thirst.

9. Define dehydration.

10. Define water intoxication.

11. The body must excrete a minimum of about _____ milliliters of water each day as urine.  On average, daily losses total about _____ liters.

12. Define antidiuretic hormone (ADH).

13. Define renin.

14. Define angiotensin.

15. Define aldosterone.

16. Define salt.

17. Define ions.

18. Define electrolytes.

19. Describe binders.

20. List the 7 major minerals.

21. Sodium is the principal ______ in the extracellular fluids of the body; critical to the maintenance of _____  balance, ________   _________ transmissions, and _________  __________.

22.  Define salt sensitivity.

23. A high sodium intake is also associated with _____________ excretion.

24. ____% of the sodium in people’s diets come from salt added to foods by manufactures; about ____% comes from salt added during cookin and at the table; and only _____% comes from the natural content in foods.

25.  What is the DASH diet?

26. Sodium deficiency can occur with ___________,  ____________, or ___________     ____________.

27. Immediate symptoms of acute sodium toxicity are _____________  and ________________.

28. Is chloride positive or negatively charged?  List the major roles of chloride.

29. What is the principal food source of chloride?

30. List deficiency and toxicity symptoms of chloride.

31. Potassium is the principal positively charged ion ​​​​​​​___________ body cells.

32. List the chief functions of potassium in the body.

33. List the deficiency symptoms of potassium.

34. List the toxicity symptoms of potassium.

35. Describe the relationship between potassium and hypertension.

36. List significant sources of potassium.

37. Calcium is the most ________  mineral in the body.

38. Only about ____% of the body’s calcium is stored in the bones and teeth.

39. Define parathormone.

40. Define calcitonin.

41. Define calcium rigor and calcium tetany.

42. Define calcium-binding protein.

43. Absorption varies by age.

a. Pregnant women absorb________%.

b. Growing children absorb _______%.

c. Adults absorb _______%.

44. Define peak bone mass.

45. List the 4 factors that enhance calcium absorption:

46. List the 6 factors that inhibit calcium absorption:

47. List chief functions of calcium in the body.

48. List deficiency symptoms of calcium.

49. List toxicity symptoms of calcium.

50. List significant sources of calcium.

51. ____________is the second most abundant mineral in the body. 

52. List its chief functions in the body.

53. List deficiency symptoms.

54. List toxicity symptoms.

55. List significant sources of this mineral.

56. Magnesium is found only in about _____ ounce in the body of a 130-pound person.

57. Over half of the body’s magnesium is found in the _____.

58. Most of the rest of magnesium is found in the _____ and _______, with only ____% in extracellular fluid.

59. Describe the relationship between magnesium and hypertension.

60. List the chief functions of magnesium in the body.

61. List magnesium deficiency symptoms.
62. List toxicity symptoms.
63. List significant food sources of magnesium.

64. How does the body use sulfur?  Which body parts contain more sulfur?

65. Deficiencies?  

66. Sulfur toxicity symptoms?

67. What is a good food source of sulfur?

68. Define ferritin.

69. Define hemoglobin and myoglobin.

70. Define transferrin.

71. Define heme.

72. Define MFP factor.

73. List factors that enhance non-heme absorption.

74. List factors that inhibit absorption of non-heme iron.

75. How long do red blood cells live for?

76. List the chief functions of iron in the body.

77. Define iron deficiency.

78. Define iron-deficiency anemia.

79. List at least three behavioral/mental side effects of anemia.

80. Define Pica.

81. List toxicity symptoms.

82. Describe the role of iron in cancer.

83. Define iron overload and list symptoms.

84. List significant food sources of iron.

85. Define chelate.

86. List the chief functions of zinc in the body.

87. List zinc deficiency symptoms.

88. List zinc toxicity symptoms.

89. List food sources of zinc.

90.  Iodine is part of what hormone?  What is the role of this hormone?

91. Define a goiter and cretinism.

92.  List iodine’s chief functions in the body.

93. List toxicity symptoms of iodine.

94. List food sources of iodine.

95. List the roles of selenium.

96. Describe selenium deficiency.

97. Describe selenium toxicity.

98. List significant sources of selenium.

99. List the roles of copper.

100. List copper deficiency symptoms.

101. Copper toxicity symptoms:

102. List food sources of copper.

103.  List the chief function of manganese in the body.

104.  List significant sources of manganese.

105. How common is manganese deficiency?

106.  List toxicity symptoms of manganese.

107.  Chief functions of fluoride in the body include:

108. Significant sources of fluoride:

109.  Toxicity and deficiency symptoms of fluoride include:

110.  Describe the major function of chromium.

103. Chromium deficiency symptoms include:

105. List the best food sources of chromium.

110. List the functions of molybdenum.

111. List the food sources of molybdenum.

Extra Credit Assignment:  (use these sheets, but handwrite the answers“neatly”)

Phytochemicals & Functional Foods; Supplementation & Antioxidants; Alcohol; Ergogenics; Herbal Medicine; and Nutrient-Drug Interactions

1. Define functional food.

2. Define flavonoid.

3. Define lignans.

4. Define lycopene.

5. Define phytosterols.

6. Define probiotics.

7. Define prebiotics.

8. Define phytochemicals.

9. Define oxidants (include anti- and pro-).

10. Define free radicals.

11. Define oxidative stress.

12. Define alcohol dehydrogenase.

13. Define antidiuretic hormone.

14. Define a “drink.”

15. What is MEOS?

16. What is meant by proof?

17. What is Wernicke-Korsakoff syndrome?

18. List the Healthy People 2010 health objective regarding alcohol.

19. What is the role of food in the stomach and intoxication?

20. Women absorb how much more than men?

21. List the 7 signs of alcoholism.

22. List at least 5 health effects of heavy alcohol consumption.

23. List in order, the three stages of liver deterioration.

24. Define supplements.

25. Who needs supplements?

26. List 6 arguments against supplements.

27. What is DSHEA of 1994?

28. Define coenzyme Q-10.

29. Define ergogenic aids.

30. Define branched-chain amino acids..

31. Define chromium picolinate.

32. Define DHEA.

33. Define ginseng.

34. Define creatine.

35. List at least 4 side effects and adverse reactions of anabolic steroids.

36. Define complementary and alternative medicine.

37. Describe the placebo effect.

38. Define ayurveda.

39. Define biofeedback.

40. Define macrobiotic diet.

41. Define iridology.

42. List 5 herbs from table H18-2 and list their common uses and risks.

43. List 4 herb and drug interactions from table H18-3.

44. List the 6 ways nutrients and medications may interact.

45. From table H17-1, choose one of the subcategories (for example, “foods can alter drug absorption by:”) and list each of the bullet points underneath the category.

46. List all the foods and beverages that limit effectiveness of nicotine gum.

Alcohol’s Effects on Nutrients in the Body
	Nutrient
	Effect
	Possible Consequence

	Vitamin A
	Increased mobilization 
	liver alteration, enhanced carcinogenesis

	Vitamin D
	Less vitamin D converted to active form in liver, malabsorption
	Altered calcium metabolism, increased bone fractures

	Thiamin
	Decreased absorption, increased destruction and excretion
	nerve damage, psychosis related to Wernicke-Korsakoff syndrome

	Pyridoxine
	Increased breakdown, decreased formation of active cofactor
	possible abnormal amino acid measures and nitrogen balance

	Folate
	Decreased absorption, utilization
	megaloblastic anemia

	Vitamin C
	Decreased absorption
	decreased protection from ethanol toxicity

	Iron
	Possible overload, possible increased absorption
	buildup damage to liver

	Magnesium
	Increased excretion
	electrocardiogram changes, delirium tremens (DTs)

	Zinc
	Increased excretion
	slow wound healing

	Potassium
	Increased excretion
	muscle weakness


Source:  Adapted from M. S. Meskin, Alcohol-Nutrient Interactions, Nutrition and the MD, December 1992, p. 4.
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 Midterm Review II: Minerals, Electrolytes, & Water   pp. 266-300, and 187

· Potassium & Sodium: deficiency, toxicity, source, role/function, and how they work together; which is inside the cell, which is outside; processed food (more sodium, less potassium) vs. fresh foods (less sodium, more potassium)

· % of water weight in body
· Fluoride: role, source, toxicity, deficiency

· Calcium: Importance, role, function, food sources, most mineral in body, absorption and how as you age it decreases, who is at most risk for low calcium

· Water: understand different roles, how regulation works (including role of brain and kidneys), toxicity, dehydration

· Sulfur: toxicity, deficiency, role, source

· Chloride: toxicity, deficiency, role, source

· Zinc: role, deficiency, toxicity, source

· Iron: role, deficiency, toxicity, sources *note, be familiar with the different types of anemia

· Role of electrolytes: definition (including ions) and how they work to maintain balance, which are the primary electrolytes

Alcohol   pp. 90-97, 175, 449-451

· Understand the role of alcohol in the body (good and bad)

· Its contribution to fat storage (including kcal/gram)

· Alcohol in the body (especially liver and brain)

· Gender difference with respect to alcohol effect

· Intoxication

· FAS: definition, consequences

Phytochemicals, Functional Foods, Supplementation, Antioxidants, Neurotransmitters

pp. 58-65, 240-244, 257-263, 386-392, 426-434, 503-507, Presentations
· FDA Regulation?

· Vitamins and minerals in endogenous antioxidants

· Ergogenic Aids

· Safety and risks of: phytochemicals, supplements, antioxidant pills, and functional foods

· Definition of antioxidants

· Nutrient-drug interactions

· Lycopene: what is it, source, role

· Flavanoids: what is it, source, role

· Food and neurotransmitters

Energy Balance  pp. 312-346

· Difference between subcutaneous fat and intraabdominal fat (and risks associated) and waist circumference

· Body fat storage in: men, pre-menopausal women, post-menopausal women

· How to successfully lose weight and maintain loss

· BMI: definition, equation (wt/height), advantages/disadvantages, classes (underweight, normal, overweight, etc.)

· Be familiar with weight theories (e.g. set-point)

· Food deprivation, long term starvation vs. slow weight loss- know that under deprivation, glycogen, then protein, and finally fat are used for energy (in that order), but under slow weight loss with appropriate amounts of CHO and protein, fat will be used for energy while sparing protein.

· Difference between satiety, hunger, appetite

· Understand features associated with the basal metabolic rate

· Understand satiety signaling

· Understand complex CHO are good for weight loss and know dangers of low-CHO diets
How to Detect and Avoid Spoiled Foods

	These Foods
	Are Risky When

	Fresh Poultry
	stored raw in the refrigerator for longer than 1-2 

    days, (3-4 days for cooked poultry)

left unrefrigerated for more than 2 hours either 

    before or after cooking

	Fresh Meat
	stored raw in the refrigerator for longer than 3-5 

    days (1-2 days for hamburger)

discolored, smelling, slimy

left unrefrigerated for more than 2 hours either 

    before or after cooking

	Fresh Fish
	stored for longer than 1-2 days in the refrigerator

dried at edges, smelly

left unrefrigerated for more than 2 hours either 

    before or after cooking

	Milk, cream, egg products
	left unrefrigerated for more than 2 hours

stored in the refrigerator longer than 5-7 days

	Frozen meats, poultry, fish, casseroles
	thawed at room temperature

allowed to thaw and be refrozen

eaten without thorough cooking

	Canned foods*
	liquid spurts out when can is opened

can is corroded, rusty, or leaky, swollen on top or 

    bottom, dented on side seams

contents have unusual odors, a foamy or mushy  

    texture

stored at temperatures above 100OF or allowed to

    freeze and thaw

	Fresh fruits and vegetables
	unwashed, moldy

	Cereal products, flour
	moldy, infested with insects


*Home canned foods should never be used in family day care, congregate meal sites, or other food service operations.
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