BIOL203 FINAL EXAM NOTES 

LESSON 1: INTRODUCTION TO FUNDAMENTAL NUTRITION

Nutrition: how an organism acquires and uses food to support the processes required for its existence. 

Plant Nutrition: 
-Roots anchor plants to the ground 
-Plants absorb nutrients from the soil and direct them upwards towards the leaves 
-Leaf buds and flower buds absorb the bulk of the nutrients 
-Together, with photosynthesis, the plant has all it needs to grow 

Roundworm Nutrition: 
-a biologist studying the nutrition of a roundworm (for example, Cetegans would be interested in the roundworm’s locomotion when it is foraging for food) 
-once the food is located, the biologist is interested in the type of food it seeks out and the rate of digestion in each compartment of the worm’s elementary canal 
-next, a biologist might question how the nutrients are absorbed, stores and metabolized by the cells that make up the organism 
-biologists study the neurobiology of feeding in simpler animals (like roundworms)
-roundworms are great model organisms because of their neurological simplicity 
	-only 309 nerve cells make up the entire organism 

Human Nutrition:
-the science of nutrition is the study of the nutrients and other substance in food and the body’s handling of them
-it is a young science
-more recently, it has a sister discipline called Nutritional Genomics 
	-nutritional genomics  the science of how nutrients affect gene expression 

What is Food? 
-drawbacks to the advances made in the field of nutrition 
-the science of nutrition is partly to blame for the following being considered as food
	-milkshakes, tarts, granola, etc. for example
-nutritionists broke down food into an amalgam of nutrients and offer the advice that we need X amount of each nutrient per day 
-processed foods (like pop-tarts and protein shakes are NOT food) 
-food is more than a collection of vitamins, minerals and macronutrients 
-food and eating is a satisfying activity we engage in at least 3X per day 
-organs of the digestive system communicate with the brain (and vice versa) to offer a feeling of wellness and satisfaction 
-food provides us with essential nutrients that must be supplied by the diet because the human body cannot synthesize them (or at least not in sufficient enough quantities; hence, we eat food to get an adequate amount of the essential nutrients to promote optimal health)
-absence of any essential nutrient leads to deficiency disease like scurvy and eventual death 
-proportion of essential nutrients consumed is also significant 
-consuming too much of any essential nutrient can lead to chronic diseases like cardio disease, type 2 diabetes or sudden death (from overdosing on supplements) 
-energy yielding nutrients: carbohydrates, lipids and proteins 
-non-energy yielding nutrients: vitamins, minerals and water 
-food also contains non-nutrients like fiber and phytochemicals, which stave off chronic diseases 
-Fibre: promotes bowel health; food waste is quickly and effortlessly eliminated; helps reduce the risk of colon cancer 
-phytochemicals: function as antioxidants to help reduce the risks of chronic diet-related diseases 
-many compounds found in plants are now studied for their curative power
-ex: flavonoids found in tea and blueberries are thought to decrease some forms of cancer and even 
improve memory 

The Challenge of Food: 
-why do we make poor choices when it comes to healthy eating? 
-we can split our food choices into a dichotomy of processed and whole foods (unprocessed or minimally processed) 
-phytochemicals clearly promote consuming whole foods for optimal health (yet we continuously make poor food choices) 
-factors that drive food choices: convenience, advertising, economy, emotional comfort, social network, beliefs, etc. 
-what does social psychology have to do with eating? 
	-pro-nutrition attitudes don’t always align themselves with behavior
		-ex. we know it is vital to have a healthy diet, yet we behave in a contradictory manner 

Cooking: 
-a skill that is disappearing from our society 
-physically being in the kitchen is incompatible with achieving professional success 
-the multi-billion $$ food industry is now cooking for us 
-many think that spinach on a frozen pizza or V8 are suitable alternatives for whole foods 
-cooking can teach us: how to be organized, how to socialize, how to love, food chemistry 

CHAPTER 1  The Basics of Nutrition

1.1 Nutrition: The Basics 
-diet: usual pattern of food choices 
-food is a basic human need for survival 
-nutrients: the life-sustaining substances in food; necessary for the growth, maintenance, and repair of your body’s cells 
-simply having information about nutrients and foods and their effects on health may not be enough for people to change ingrained food-related behaviors; person must be motivated to make such changes 
-what influences your eating practices? 
- family; childhood experiences; peers; ethnic background; education; occupation; income; rural vs. urban residence; food composition, convenience and availability; food flavour, texture and appearance; religious beliefs; nutritional beliefs; health beliefs; current health status; habits; advertising and media; moods; etc. 

Why Learn About Nutrition? 
-food and beverages you select for meals and snacks contribute to your health now and in the future 
-poor eating habits contribute to several leading causes of death including heart disease, some types of cancer, stroke, and type 2 diabetes
-people can reduce their chances of developing serious diseases that contribute to premature deaths by consuming more fruits, vegetables, unsalted nuts, fat-free or low-fat dairy products, and whole-grain cereals, as well as exercising regularly 

Introduction to Nutrition:
-nutrition: is the scientific study of nutrients, chemicals necessary for proper body function, and how the body uses them 
-food is matter; therefore, it contains chemicals—some of which are nutrients
-there are 6 classes of nutrients: (1) carbohydrates  	(2) fats/lipids   (3) proteins  (4) vitamins  (5) minerals  (6) water
-young women has less water and considerably more fat 
-in general, your body uses certain nutrients for energy, growth and development, and regulation of processes, including the repair and maintenance of cells 
-cells: the smallest living functional unit in an organism (such as a human being); there are hundreds of different types of cells in your body 

Nutrient					Major Functions 

Carbohydrates				 energy (most forms)

Lipids	 energy (fat)
	 cellular development, physical growth and development
	 regulation of body processes (ex. certain chemical messengers)
	absorption of certain vitamins

Proteins	 production of structural components, such as cell membranes, and functional components, such as enzymes
	 cellular development, growth and maintenance
	 regulation of body processes
	 immune function and fluid balance 
	 energy 

Vitamins 					 regulation of body processes, including cell metabolism 
 maintenance of immune function, production and maintenance of tissues, and protection against agents that can damage cellular components 

Minerals	 regulation of body processes, including fluid balance and metabolism; formation of certain chemical messengers; structural and functional components of various substances and tissues; physical growth, maintenance and development

Water	 maintenance of fluid balance, regulation of body temperature, elimination of wastes and transportation of substances 
	 Participant in many chemical reactions

-cells do not need food to survive, but they need the nutrients in food to carry out their metabolic activities 
-metabolism: is the total of all chemical processes that occur in living cells, including chemical relations involved in generating energy, making proteins, and eliminating waste products 
What is an Essential Nutrient? 
-the body can make many nutrients, like the lipids cholesterol and fat 
-an essential nutrient must be supplied by food because the body does not synthesize the nutrient or make enough to meet its needs 
	-water is the most essential nutrient 
-there are three key features to help identify an essential nutrient 
	(1) if the nutrient is missing from the diet deficiency disease occurs as a result 
		-deficiency is a state of health that occurs when a nutrient is missing from the diet
-visible or measurable changes are referred to as signs of disease (rashes, elevated blood pressure, failure to grow, etc.)
-symptoms are subjective complaints of ill health that are difficult to observe/measures (dizziness, fatigue, headache, etc.) 
(2) when the missing nutrient is added to the diet, the abnormal physiological changes are corrected; signs and symptoms of the deficiency disorder resolve as a normal functioning is restored, and the condition is cured 
(3) after scientists identify the nutrient’s specific roles in the body, they can explain why the abnormalities occurred when the substance was missing from the diet

What are non-Nutrients? 
-substances that are not nutrients, but that may have healthful benefits 
-plants make hundreds of non-nutrients called phytochemicals 
	-many phytochemicals are antioxidants that may reduce risks of heart disease and certain cancers
-an antioxidant protects cells and their compounds from being damaged or destroyed by exposure to certain harmful environmental and internal factors 
-not all phytochemicals have beneficial effects on the body 
-some (like nicotine in tobacco leaves for example) are toxic and can interfere with the absorption of nutrients 

Dietary Supplements:
-a product (excluding tobacco) that contains a vitamin, a mineral, an herb or other plant product, an amino acid, or a dietary substance that supplements the diet by increasing total intake 
-some dietary supplements, such as vitamins and certain herbs, can have beneficial effects on health 
-many popular dietary supplements are not helpful and may even be harmful 

CHECKPOINT QUESTIONS: 
1. identify at least two of the 10 leading causes of death that are diet related
	Answer: heart disease and type 2 diabetes (also stroke, some types of cancer, etc.) 
2. identify at least four factors that influence eating habits
	Answer: ethnic background, urban vs. rural living (also peers, income, job, education, flavour, texture,		etc.)
3. list the 6 major classes of nutrients
	Answer: carbs, lipids/fats, proteins, vitamins, minerals and water 
4. what are three key factors that determine whether a substance is an essential nutrient?	
	Answer: symptoms/signs of a deficiency disease; symptoms disappear when nutrient is added back		into the diet; once key roles are discovered, scientists can then explain why abnormalities occur when		substance is missing from the diet 
5. define phytochemicals and dietary supplements 
	Answer: a phytochemical is a non-nutrient produced by plants; dietary supplements are nutrient		preparations, certain hormones and herbal products that are taken to increase total dietary intake

1.2 Factors that Influence Americans’ Health 
-a risk factor is a personal characteristic that increases your chances of developing a chronic disease 
-ex. genetic background or family history, age, environmental conditions, psychological factors, access to health care and lifestyle practices 
-lifestyle: usual way of living, including dietary practices and physical activity habits 
	-also includes use of drugs, like tobacco and alcohol, and other typical patterns of behaviour 

Our Changing Eating Habits:
-raw foods often undergo some form of processing, such as refining, canning, freezing, or cooking, before they are eaten 
-some processing can make food more nutritious, safer to eat, and less likely to spoil 
-other forms of processing remove nutrients and phytochemicals that were naturally in the food, or add unhealthy amounts of sodium, sugar and certain fats 
-if a person’s energy intake is more than needed, especially for physical activity, his or her body fat increases 
-we have become increasingly dependent on various labour-saving gadgets and machines that make our lives easier but also reduce the amount of energy we need to expend to avoid unwanted weight gain 

Healthy People 2020: 
-primary component of public health efforts is developing educational programs that can help people prevent chronic and infectious diseases, birth defects, and other serious health problems 
-in many cases it is more practical and less expensive to prevent a serious health condition than to treat it 
-main nutrition-related goal of Healthy People 2020 is to promote good health and reduce the risk of chronic disease by consuming healthful diets and achieving/maintaining healthy body weights 

CHECKPOINT QUESTIONS: 
1. What is a risk factor? 
	Answer: personal characteristics that increase your likelihood of developing a chronic illness 
2. explain how your lifestyle can affect your health
	Answer: can increase or reduce your chances of developing a chronic illness, or delaying its			occurrence.
3. discuss how American’s eating habits have changed since the 70s
	Answer: more fruits and vegetables, less red meat and more fish, eggs, milk, etc.; more energy from		flour and cereal products (mostly from refined grains) 
4. identify the main nutrition-related goal of Healthy People 2020
	Answer: to promote good health and reduce risk of chronic illness 

1.3 Metrics for Nutrition 
-scientists classify specific nutrients according to their chemical composition and major functions in the body 
-nutrients can also be classified by how much of them are in food 

What is a Calorie (kilocalorie)?
-unit that describes the energy content of food; specifically, the heat energy needed to raise the temperature of 1g (1 ml) or water 1 degree C  
-amount of energy in food is reported in 1000 calorie units (kilocalories/Calories) 
-kilocalorie/Calorie: heat energy needed to raise the temp of 1000g (1L) of water 1 degree C
-a gram of carbohydrate and a gram of protein each supply about 4 kcal; a gram of fat provides about 9 kcal; alcohol supplies approx. 7 kcal per gram 
-if you know how many grams of carbohydrate, protein, fat, and/or alcohol are in a food, you can estimate the number of kcals it provides 
	-grams x # of kcal each gram provides = x 
	- x + x + x = total kcal/serving 
	-example: a serving contains 10g of carbs, 3g of protein and 5g of fat
-(10g x4 kcal) + (3g x4 kcal) + (5g x9 kcal) = 40 kcal from carbohydrates, 12 kcal from protein and 45 kcal from fat) 

Macronutrients and Micronutrients:
-macronutrients: carbohydrates, fats and proteins 
	-body needs relatively large amounts (grams) of these nutrients daily 
-micronutrients: vitamins and minerals 
	-body needs very small amounts (mg or microg) of them to function properly 
-in general a serving of food provides grams of carbohydrate, fat and protein and mg or micro g quantities of vitamins and minerals 
-macronutrients supply energy for cells 
-micronutrients do not supply energy for cells 
-although the body needs large amounts of water, it provides no energy and is not usually classified as a macronutrient 
-food composition tables and nutrient analysis software generally indicate average amounts of nutrients in food 

CHECKPOINT: 
1. scientists generally use which metric values to report volume, weight and length? 
	Answer: litre; gram; meter 
2. a person weighs 187 pounds. How many kilograms does this person weigh? 
	Answer: 85 
3. a slice of whole-wheat bread supplies approximately 12 g of carbohydrates, 2g of fat, 3g of protein and 11g of water. Est the number of kilocalories this food provides 
	Answer: 48 kcal from carbohydrates, 18 kcal from fat, 12 kcal from protein
4. which nutrients are classified as macronutrients 
	Answer: carbs, fats and proteins  

1.4 Key Nutrition Concepts

Concept #1: Most Naturally Occurring Foods are Mixtures of Nutrients
-in many instances, water is the major nutrient in foods 
-most processed foods re also mixtures of nutrients 
 
Concept #2: Variety Can Help Ensure the Nutritional Adequacy of a Diet 
-no natural food is “perfect” in that it contains all nutrients in amounts that are needed by the body 
-to ensure the nutritional adequacy of your diet, choose a diet that includes a variety of foods from each food group 

Concept #3: There Are No “Good” or “Bad” Foods 
-all foods have nutritional value 
-although “junk” foods contain a lot of fat and added sugar, these foods also supply small amounts of protein, vitamins and minerals 
-food is “bad” for you if it contains toxic substances, or is contaminated with bacteria, viruses, or microscopic animals that cause food-borne illness 
-empty calories: energy supplied by unhealthy solid fats, added sugars, and/or alcohol 
-eating too many foods and beverages that are high in empty calories may displace more nutritious foods from the diet 
-people should limit their intake of foods and beverages that contain a lot of empty calories 
-nutrient density: describes a food or beverage that contains more key beneficial nutrients in relation to its total calories 
	-nutrient-dense food has little or no solid fats, added sugars, refined starches and sodium 
-energy density: energy value of food in relation to the food’s weight 
-in general, high-fat foods such as doughnuts are energy dense because they are concentrated sources of energy 
	-not all energy-dense foods are high in empty calories and therefore energy dense 

Concept #4: Enjoy Eating All Foods in Moderation 
-dietary moderation: obtaining adequate amounts of nutrients while balancing calorie intake with calorie expenditure 
-can be accomplished by choosing nutrient-dense foods, limiting serving sizes of energy-dense foods, and incorporating moderate to vigorous intensity physical activities into your daily routine
-if your core diet is comprised primarily of nutrient-dense foods and meets your nutritional needs, including some items that supply empty calories adds enjoyment to living when they are consumed in moderation 

Concept #5: For Each Nutrient, There is a Range of Safe Intake
-physiological dose: amount of a nutrient that is within the range of safe intake and enables the body to function optimally 
-consuming less than the physiological dose can result in marginal nutritional status 
-megadose: amount of vitamin or mineral that greatly exceeds the recommended amount 
-when taken in high amounts, many vitamins act like drugs and can produce unpleasant/toxic side-effects 

Concept #6: Food is the Best Source of Nutrients and Phytochemicals 
-the most natural, reliable, and economical way to obtain nutrients and beneficial phytochemicals is to base your diet on a variety of “whole” and minimally processed foods 
-plant foods natural contain a variety of nutrients and phytochemicals, but processing the foods often removes some of the most healthful parts 
-in addition to eating food, many people take nutrient supplements in the form of pills, powders, bars, wafers or beverages
-in some instances, nutrients from food are more available (more easily digested) and absorbed than those in supplements 
-nutrient supplements do not contain everything one needs for optimal nutrition; ex they don’t contain the wide variety of phytochemicals found in plant foods 
-some people have increased needs for certain nutrients, particularly micronutrients 
-healthy adults should consider taking such supplements as a dietary “insurance policy” and not a substitute for eating a variety of nutrient-dense foods 



Concept #7: There is No “One Size Fits All” Approach to Planning a Nutritionally Adequate Diet 
-you can individualize your diet based on food guides to ensure it is nutritionally adequate and suits your food likes/dislikes, budget, and lifestyle
-medical nutrition therapy: for people with chronic health conditions (ex. diabetes) 

Concept #8: Foods and the Nutrients They Contain Are Not Cure-Alls
-some specific nutrient deficiency diseases (like scurvy) can be cured by eating foods that contain the nutrient that is missing or in short supply, nutrients do not “cure” other ailments 
-diet is only one aspect of a person that influences his or her health 
-by making certain dietary changes, a person may be able to prevent or forestall the development of certain diseases, or possibly lessen their severity if they occur 
-functional foods: such products may have health benefits beyond simply helping to meet basic nutritional needs (often manufactured to boost nutrient intakes, reduce the risk of disease, or help manage specific health problems) 

Concept #9: Malnutrition Includes Undernutrition as Well as Overnutrition 
-malnutrition: is a state of health that occurs when the body is improperly nourished 
-despite the abundance and variety of nutritious foods, many Americans consume nutritionally poor diets and suffer from malnutrition as a result 
-low-income people are at a risk for malnutrition because they have limited financial resources for making wise food purchases; other non-financial reasons include a lack of knowledge about nutritious foods or the importance of nutrition to health, people with eating disorders or who are addicted to drugs, as well as people with serious medical problems are also at risk 
-over nutrition is the long-term excess of energy or nutrient intake (also a form of malnutrition) 
	-characterized by obesity
	-associated with more deaths throughout the world than undernutrition 

Concept 10: Nutrition is a Dynamic Science 
-nutrition information constantly evolves, as a result, dietary practices and recommendations undergo revision as new scientific evidence becomes available and is reviewed/accepted by nutrition experts 
-changes can be confusing to the public, who expect medical researchers to provide definite answers to their nutrition-related questions and rigid advice concerning optimal dietary practices 

CHECKPOINT QUESTIONS: 
1. Identify at least 5 key nutrition-related concepts presented in this section
	Answer: -malnutrition includes under-nutrition and over-nutrition 
		   -nutrition is a dynamic science 
		   -there is no once-size-fits-all approach to diet 
		   -enjoy eating all foods in moderation 
		   -food is the best source of nutrients and phytochemicals 
2. What is the difference between a food that supplies a lot of empty calories and a nutrient-dense food? 
	Answer: empty calories describe the energy provided by unhealthy fats, added sugars and alcohols;		nutrient dense foods provide a relatively high energy value compared to its weight 
3. What is the difference between a physiological dose and a megadose of a nutrient? 
	Answer: a physiological dose is the necessary amount of a nutrient needed to preform bodily functions		(within the range of safe intake); a megadose is an “overdose” of a nutrient, which exceeds the safe 	intake range and can result in adverse side-effects 

1.5 Nutrition Matters: Undernutrition—A Worldwide Concern 
-chronic undernutrition is a condition that occurs when a person’s long-term energy and nutrient intakes are insufficient to meet his or her needs 
-factors that contribute to undernutrition: 
-poverty and lack of access to nutritious food, particularly in sub-Saharan Africa and certain regions of Asia 
-unfavourable weather conditions and crop failures (can result in regional food shortages) 
-contaminated drinking water 
-undernutrition during periods of growth: when undernutrition occurs during periods of rapid growth, such pregnancy, infancy and childhood; the long-term effects can be devastating 
-undernutrition during pregnancy: women who are undernourished during pregnancy are more likely to die while giving birth than pregnant women who are adequately nourished 
-malnourished pregnant women have a high risk of giving birth to infants that are born too soon (these babies often suffer from breathing problems and have low birth weights) 
-undernutrition during infancy: breast milk is the best food for young infants because it is sanitary, nutritionally adequate and provides babies with immunity to some infectious diseases 
-although infant formulas are nutritious substitutes for breast milk, they do not provide immunity to diseases and they are generally expensive 
-undernutrition during the preschool years: nutrient deficiencies are responsible for stunted physical growth, delayed physical development, blindness, impaired intellectual development and premature death 
-undernutrition in the US: in some instances, undernutrition is not due to poverty; causes include anorexia, alcoholism, etc. 
-food insecurity: situation in which individuals or families are concerned about running out of food or not having enough money to buy more food 
-world food crisis: finding solutions: reducing hunger through food-aid programs is a major goal of the UN 
-UNICEF also supports the development and distribution of ready-to-use therapeutic food to treat severe undernutrition among young people in developing countries 

The Promise of Biotechnology: 
-biotechnology: using living things to manufacture new products 
-in agriculture it has led to the development of crops that supply higher yields, resist pests, or are tolerant of drought conditions
-by increasing food production or modifying the nutritional content of foods, biotech offers another way of alleviating the world food crisis 
-genetic modification: techniques that alter an organism’s DNA 
-ex. genes that produce a desirable trait are transferred from one organism into the DNA of a second organism 

Feeding the World, Protecting Natural Resources:
-current food production system relies primarily on conventional agricultural methods 
-conventional farming generally requires considerable amounts of water and pesticides that can harm the environment 
-irrigation systems often remove fresh water from rivers and other natural sources at a faster rate than it is restored; reduces water flor to many communities 
-sustainable agriculture: farming methods that do not deplete natural resources or harm the environment while meeting the demand for food 
-to solve the problems created by conventional agricultural methods, an international team has developed the following points for establishing a universal policy:
	1) stop expanding agricultural activity, especially into tropical forests and grasslands 
2) find ways to improve crop yields on existing farms; biotech in agriculture has led to the development of crops that supply higher yields, resist pests, or are tolerant of drought conditions 
-by increasing food production or modifying the nutritional content of foods, biotech offers a way of reducing the world food crisis 
3) find ways to use natural resources and pesticides more efficiently, use irrigation systems that apply water directly to a plant’s base instead of spraying it into the air, where much of the water evaporates 
4) rely more on nonchemical methods of pest management 
5) eat less meat; by reducing the consumption of meat, especially beef, more grains could be produced to feed people (grass-fed beef also spares grains for human consumption) 
6) reduce food waste; smaller portion sizes and better menu planning can reduce the amount of food people waste each day 

Taking Action: 
-the causes of poverty and hunger are complex, and therefore difficult to eliminate 
-certain social, political, economic and agricultural changes can reduce the number of people who are chronically hungry 
-wealthy countries can provide food aid to keep impoverished people from starving 
-families and small farmers in underdeveloped nations need to learn new and more efficient methods of growing, processing, preserving, and distributing nutritious regional food products 
-population control is critical for preserving the Earth’s resources for future generations 

CHECKPOINT QUESTIONS:
1. How do unfavourable environmental and political factors in developing countries affect the health status of people living in those nations?
	Answer: unfavourable weather conditions can cause crop failures and subsequent food shortages; civil		 unrest, wars and health epidemics (like the AIDS epidemic) can leave people living in uncertainty/ 
2.what effects can undernutrition have on the health of pregnant women and young children?
	Answer: women who are undernourished during pregnancy are more likely to die during childbirth, 	more likely to prematurely give birth or birth to a baby with defects/deficiencies; in young children UN		 contributes to stunted physical growth, delayed physical development, blindness, impaired intellectual		 development and premature death. 
3. what is the WIC program? 
	Answer: Women, Infants and Children: major federally subsidized food program in the US that caters		 to low-income pregnant or breastfeeding women, new mothers who are not breast feeding, infants		 and children under 5; participants receive checks/vouchers to purchase nutritious foods, also provides		 nutrition education and support for breastfeeding mothers 
4.Explain the difference between conventional and sustainable agricultural methods? 
	Answer: conventional agricultural methods use significant amounts of water, pesticides and resources		 that harm the environment; sustainable agriculture does not deplete natural resources or harm the		 environment while meeting the demand for food 
5. what is a genetically modified organism? 
	Answer: a GMO is an organism that has had its DNA altered in order to improve flavour, resist pests,		 increase yields, improve immunity to plant diseases, etc. 





CHAPTER SUMMARY: 

1.1 Nutrition: The Basics
-lifestyle choices, including poor eating habits and lack of physical activity, contribute to the development of many of the leading causes of premature death for American adults (including heart disease, cancer, stroke and diabetes) 
-6 classes of nutrients: carbs, lipids, proteins, vitamins, minerals and water
-the body needs certain nutrients for energy, growth, and development and regulation of processes (including the repair and maintenance of cells) 
-the human body can synthesize many nutrients, but about 50 nutrients are dietary essentials that must be supplied by food 
-non-nutrients, which include phytochemicals, are substances in food that may have healthful benefits 
-many phytochemicals are antioxidants that protect cells from being damaged or destroyed by exposure to certain environmental factors
-some phytochemicals are toxic
-Dietary Supplement Health and Education Act of 1994 allows manufacturers to classify herbal products and nutrient supplements as dietary supplements 

1.2 Factors that Influence American’s Health
-heart disease is the leading cause of death for all Americans 
-chronic diseases, such as heart disease, are complex conditions that have multiple risk factors
-risk factor is a personal characteristic that increases a person’s chances of developing diseases
-in many cases, people can live longer and healthier by modifying their diets, increasing their physical activity and altering other aspects of their lifestyles 

1.3 Metrics for Nutrition
-scientists generally use metric values when measuring volume, weight and length 
-every cell needs energy; a calorie is the heat energy needed to raise the temp of 1L of water 1 degree C 
-Calories/kilocalories are used to indicate energy value in food; if no number of kilocalories is specified, it is appropriate to use “calories” 
-a gram of carbohydrate and a gram of protein each supply about 4kcal; a gram of fat provides about 9kcal; a gram of alcohol provides about 7kcal
-carbs, fats, and proteins are referred to as macronutrients because the body needs relatively large amounts of these nutrients daily 
-vitamins and minerals are micronutrients because the body needs very small amounts 
-although the body needs large amounts of water, this nutrient provides no energy and is not usually classified as a macronutrient 

1.4 Key Nutrition Concepts 
-most naturally occurring foods are mixtures of nutrients, but no food contains all the nutrients needed for optimal health 
-nutritionally adequate diets include a variety of foods from all food groups 
-people should focus on eating all foods in moderation and limiting empty calories 
-for each nutrient there is a range of safe intake 
-healthy people should rely on eating a variety of foods to meet their nutrient needs instead of taking dietary supplements 
-food and the nutrients they contain are not cure-alls 
-there is no one size fits all approach to planning a nutritionally adequate diet 
-malnutrition includes overnutrition and undernutrition 
-nutrition is a dynamic science; new scientific information about nutrients and their roles in health is constantly emerging 

1.5 Nutrition Matters: Undernutrition—a worldwide concern 
-poverty and undernutrition are commonplace in many developing countries 
-impoverished people must often cope with infectious diseases and polluted water supplies 
-in developing countries, poor sanitation practices and lack of clean cooking and drinking water contribute to diseases and deaths 
-in undernourished children, nutrient deficiencies are responsible for stunted physical growth, delayed physical development, blindness, impaired intellectual development, and premature death 
-chronic undernutrition depresses the body’s immune functioning, increasing the risk of death from infectious diseases, such as measles, especially in childhood
-when undernutrition occurs during the first 5 years of life, the effects can be devastating to the child’s brain and result in permanent learning disabilities 
-reducing hunger through food aid programs is a major goal of the UN 
-biotech advances in agriculture have led to the development of improved crops 
-conventional farming methods can cause soil loss and add pesticides to water supplies 
-sustainable agriculture refers to farming methods that do not deplete natural resources or harm the environment while meeting the demand for food 






























CHAPTER #1  The Essentials 
-nutrients are absorbed through the lining of the small intestine and enter the circulatory system/are eventually delivered to individual body cells 
-innumerable number of cells and variety of cell types = need for diverse diet to obtain sufficient amount of all requisite nutrients 
-knowing what nutrients and where to find them is first step towards eradicating deficiency diseases at the population level 
-indispensable nutrients= essential nutrients (substances that must be obtained from the diet because the body cannot synthesize or make them in sufficient quantities 
	-cell function is compromised in the absence of an essential nutrients 
-essential nutrients can be organized hierarchically 
	-energy yielding vs non-energy yielding nutrients 
-carbs, lipids and proteins (can be used as a source of energy and as macronutrients because they are required in large amounts)
-vitamins and minerals (micronutrients, are not a source of energy and are required in small amounts) 
-water is the most important essential nutrient is non-energy yielding but required in large amounts 



-glucose is the only essential energy-yielding carbohydrate 
-example of a nutrient that can also be synthesized by the cells of the body, but only in limited quantities (must also be supplied by the diet) 
-important source for fuel for red blood cells and neurons in addition to fuelling rapid bursts of physical activity
-direct product of photosynthesis and serves as a source of energy for most living organisms 
-both carbs and proteins can be transformed into lipids and stored as fuel for later use 
-two kinds of lipids out species cannot build: alpha-linolenic (-3 fatty acids) and linoleic acids (-6 fatty acid) 
-essentiality of these lipids is exclusive to our species as other animals (and plants) can either synthesize them or have no need for them 
-unique capabilities of some organisms to synthesize one type of fatty acid but not another has led to the development of a powerful investigative tool in conservation biology 
-by extracting small amounts of fatty tissues in animals (usually predators), one can deduce what they have been eating simply by looking at the variety of fatty acids from the extracted tissue (called the fatty acid signature) 
-amino acids are the building blocks of protein
-9 essential amino acids that must be supplied by the diet; the remaining 11 can be built endogenously by the liver 
-the challenge in diets that lack diversity is getting sufficient amounts of the essential amino acids to build the requisite proteins 
-vitamins and minerals are non-energy yielding micronutrients: they don’t serve as fuel and are required in small, even miniscule amounts 
	-micronutrients keep cells and by extension the body, functioning 
-in their absence, deficiency diseases manifest, sometimes with impressive speed, that can precipitate into life-threatening situations 
-unlike vitamins, minerals belong to the Earth, from which all living organisms borrow 
-major minerals are present in the body in greater abundance (e.g. calcium in the bones) than the trace amounts of the trace minerals 
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