Chemical Compounds in Cells
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  Let’s review.  An element is any substance that cannot be broken down into simpler substances. The smallest unit of an element is called an atom. When two or more different elements combine chemically, they form a compound. The smallest unit of many compounds is called a molecule, which is two or more atoms held together with chemical bonds. 

         You and other living organisms are made of elements and compounds.   The elements found in living things include carbon, hydrogen, oxygen, nitrogen, phosphorus, and sulfur.
       Many of the compounds found in living things contain the element carbon, which is usually combined with other elements. Most compounds that contain carbon are called organic compounds. One exception is carbon dioxide. Some important groups of organic compounds found in living things are carbohydrates, proteins, and lipids, and nucleic acids. These compounds make up the foods we eat every day.
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       A carbohydrate is an energy-rich organic compound made of the elements carbon, hydrogen, and oxygen. Carbohydrates  help build up some cell parts, including cell walls and cell membranes. Sugars and starches, such as fruit, vegetables, potatoes, rice and pasta, are examples of carbohydrates. These sugars and starches need to be broken down to smaller sugar molecules your body can use. The energy that is in the bonds between the atoms that make up the molecules of carbohydrates give off a lot of energy (ATP). Some carbohydrates are better than others. Complex carbohydrates still have a lot of their natural fiber that keep them from turning into sugars too quickly. Other carbohydrates, like candy, cookies, donuts, potato chips, etc. quickly turn to sugars. This is a problem because if the energy from these sugars is not used by the body right away, the ATP molecule will end up converting to fat to be used later.

       Fats, oils, and waxes are all lipids. Lipids also are energy-rich organic compounds made of carbon, hydrogen, and oxygen. Lipids contain even more energy than carbohydrates. Cells store energy in lipids for later use. Some fat is necessary in a healthy diet, especially the fat that comes from fish and nuts. Examples of foods with lipids (fats) are eggs, oil, butter, ice cream, cheese, donuts, nuts, fish, and meats. Fats have twice the amount of energy as carbohydrates but unfortunately, you need to [image: image3.jpg]L 4



put twice as much energy to burn off a pound of excess fat. 
         Proteins are large organic molecules made of carbon, hydrogen, oxygen, nitrogen, and, in some cases, sulfur. Most of the structure of cells, like organelles, are made of proteins. Protein molecules are made up of smaller molecules called amino acids. Proteins make up much of the structure of cells, their membranes and organelles. 

       An enzyme is a type of protein that speeds up a chemical reaction in a living thing. Without enzymes, many chemical reactions that are necessary for life would either take too long or not occur at all. You have an enzyme in your saliva called amylase which helps to break down starches to sugars beginning in your mouth. Proteins can be found in meats, nuts, eggs, and milk products.

[image: image4.jpg]CALORIES IN  CALORIES OUT

1800 2300
Calories Calories



[image: image5.jpg]1. Plenty of water
2. Plenty of sleep
3. Green tea

4. Small meals often

5. Spices in diet

6. Protein and vegetables

7. Muscle-building exercises

8. High-intensity intervals in workouts
9. High-fiber foods

. Keep moving and changing positions
. Change temperature

. Cardiovascular/aerobic exercise

. Laugh often

. Sufficient iron

. Stretching exercises




     Nucleic acids are very long organic molecules made of carbon, oxygen, hydrogen, nitrogen, and phosphorus and are used to make any proteins your body needs for growth, maintenance, and repair. Nucleic acids contain the instructions that cells need to carry out all the functions of life, such as . There are two kinds of nucleic acids: DNA and RNA. Deoxyribonucleic acid, or DNA, is the genetic material that carries information about an organism that is passed from parent to offspring and directs all of the cell's functions. Ribonucleic acid, or RNA, plays an important role in the production of proteins. RNA is found in the cytoplasm as well as in the nucleus. 
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       Although water is not a food and does not give us energy, it does play many important roles in cells. Most chemical reactions within cells could not take place without water because of its polarity, its ability to temporarily bond to many substances.  Water also helps cells keep their size and shape and keeps the temperature of cells from changing rapidly (high specific heat). Water helps carry substances into and out of cells. Water is also one of the raw materials used by plants in photosynthesis.

   Like water, vitamins and minerals, are not food and are usually found in soil, but they are needed by plants as part of the process for making complex sugars.
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Name___________________________________ 

Chemical Compounds in Cells

   Compare and contrast carbohydrates, proteins, and lipids in the table below. 

	Type of Compound
	Elements
	Functions

	Carbohydrate
	Carbon, hydrogen, oxygen 


	

	Lipids
	
	

	Proteins


	
	

	Nucleic Acid


	
	


1. A(n) 
is any substance that cannot be broken down into simpler substances. 

Its smallest unit is the ______________________. 


2. When two or more elements combine chemically, they form a(n) _________________________. 

Its smallest unit is usually called a(n) ________________________ held together by chemical bonds.. 

3. Complete this concept map on organic compounds. 
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YOUR TARGET DAILY CALORIE NEEDS
o Little or no exercise: BMRx 1.2

@ Light Exercise/sports 1-3 days/week: BMR x 1.375
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 4. Give some examples of carbohydrates. _________________________________________

5. Are some carbohydrates healthier than others? ________________Why? _______________________________

_____________________________________________________________________________________________

6. What happens if you do not use the energy from a carbohydrate? _________________________________________

____________________________________________________________________________________________

7. True or False. Starch is a kind of carbohydrate. 

8. Lipids can be 


a   ______________________ b. 
___________________  c._______________

9. How are lipids like carbohydrates? 

________________________________________________________________________________________________________________________________________________________________________________________

10. Name some food with lipids._______________________________________________________________

11. Cells store ________________in lipids to use later. 
12
form parts of cell membranes and many of the cell's organelles. 

13. What small molecules make up proteins? ______________________________________ 

14. What do enzymes do? ____________________________________________________________________________

     Name the one in your mouth. _______________________________________________________ 

 15. What kind of foods contains proteins? ________________________________________________

 16.Very long organic molecules that contain instructions that cells need to function are called ___________________________________________


17. True or false? Cells use the instructions in nucleic acids to carry out all life functions. 
 

18.List the two kinds of nucleic acids. a.____________________ b __________________________


19. List four ways that cells use water. 

a. __________________________________________________________________________________

b.  __________________________________________________________________________________

c.  __________________________________________________________________________________

d.  __________________________________________________________________________________

20. What other two substances are needed for life even though they are not food.

_________________________ and _______________________.
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Metabolism Basics
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       Every time you swallow a bite of sandwich or slurp a smoothie, your body works hard to process the nutrients you've eaten. After the food is digested, the nutrients you've taken in become the building blocks and fuel needed by your body. Your body gets the energy it needs from food through a process called metabolism.  Metabolism is the set of chemical reactions involved in storing fuel (food) molecules and converting food molecules into energy.  It is a collection of all the chemical reactions that take place in the body's cells to do everything from moving to thinking to growing.  The fuel comes from the stored energy from the sun in chemical bonds of molecules that were made by autotrophs (producers) in the process of photosynthesis. The main food product of photosynthesis is a carbohydrate called glucose. Once these molecules are eaten the body now needs to break them down and use that energy for all the other chemical reactions needed for life. The break down of food using oxygen for energy is a process called cellular respiration. 
       Thousands of metabolic reactions happen at the same time to keep our cells healthy and working.  Metabolism is a constant process that begins from the time we are born till we die. It is a vital process for all life forms — not just humans. If metabolism stops, a living thing dies. Why is metabolism so important for life?
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     Our bodies need energy because they are constantly building up (anabolism) and repairing themselves by growing new cells, maintaining body tissues, and storing energy for use in the future. It is also constantly breaking down (catabolism) large molecules (mostly carbohydrates and fats) to release energy required for all the activity in the cells. Energy is needed to heat the body, and enable muscles to contract and the body to move. As bigger molecules are broken down into more simple substances, the waste products, such as CO2, are released and removed from the body through the skin, kidneys, lungs, and intestines.  A good diet and daily exercise helps the heart, lungs, and circulatory system provide your body with the oxygen it needs to breakdown food for energy and to help remove these wastes. 
      Many people think of metabolism as how quickly a person uses (burns) the energy that is released when food is broken down, calling it a fast or slow metabolism. If you have a slow metabolism, you can gain weight more quickly than someone who has a fast metabolism. Burning of energy has something to do with how many calories of energy is in a food.
[image: image20.jpg]


A calorie is a unit that measures how much energy a particular food provides to the body.
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  A chocolate bar has more calories than an apple, so it provides the body with more energy and sometimes that can be too much of a good thing. Just as a car stores gas in the gas tank until it is needed to fuel the engine, the body stores calories — primarily as fat. If you overfill a car's gas tank, it spills over onto the pavement. Likewise, if a person eats too many calories, they "spill over" in the form of excess body fat.
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The number of calories someone burns in a day is affected by how much that person exercises, the amount of fat and muscle in his or her body, and the person's basal metabolic rate (or BMR). BMR is a measure of the rate at which a person's body "burns" energy, in the form of calories, while at rest.  This means how much energy the body needs just to function to keep your heart beating, lungs breathing, food digesting, etc. The BMR can play a role in someone's tendency to gain weight. For example, a person with a low BMR will tend to gain more pounds of body fat over time, compared with a similar-sized person with an average BMR who eats the same amount of food and gets the same amount of exercise.

What Factors Influence BMR?

 To a certain extent, BMR is inherited. Sometimes health problems can affect BMR, but people can actually change their BMR in certain ways. For example, exercising more will not only cause a person to burn more calories directly from the extra activity itself, but becoming more physically fit will increase BMR as well.

       BMR is also influenced by body composition — people with more muscle and less fat generally have higher BMRs. So weight lifting to increase muscle mass will also increase your BMR.
       BMR is not the number of calories you should consume each day! It's the amount of calories your body burns in one day, assuming you did not move out of bed all day. The total calories your body burns each day consists of: Basal Metabolic Rate + Lifestyle Calories.
     Lifestyle calories are calories burned while performing your everyday routines (gym workout, housework, light walking, sports, etc.) To maintain your weight, you should eat within a reasonable range of your total calories burned. Do you know what your range should be?
                                                     What‘s happening here?
______________________________________________________________________________

______________________________________________________________________________

_______________________________________________________________________________




Name___________________________   Date_________

Metabolism 

1. What does your body do to the food you eat? _____________________

2. Is digestion all that is necessary to obtain the nutrients in food? ____________________

What other process must it go through?_______________________________________

3. What is metabolism? ______________________________________________________________

__________________________________________________________________________________

4.  Where does the energy come from that is stored in molecules of food? ________________
5. Where does photosynthesis take place? ___________________ and what are the raw materials needed? ________________________ and _________________.

6. What is the process where energy is released using oxygen by the cell called? ________________________________________

7. What are the raw materials needed for cellular respiration? _______________ and ____________.

8. True or False? Metabolism occurs only after food is eaten, a few times a day.

9. What would happen if the chemical reactions of metabolism stopped? ______________________________ 
10. When your body is building itself up by putting together smaller particles it is called _________________ .
11. When your body is breaking down molecules to release energy it is called ____________________ 
 12. What are some of the things that occur in anabolism? ________________________________________

___________________________________________________________________________________

13. What important things happen in catabolic metabolism? ___________________________________

____________________________________________________________________________________

14. What is one of the waste products of catabolism and how does the body get rid of it? ____________

____________________________________________________________________________________

15. What is necessary for the body to have a good oxygen supply and be able to get rid of wastes?

______________________________________________________________________________

16. What do a lot of people think metabolism is? _______________________________________
_______________________________________________________________________________

17. What is a calorie? ________________________________________________________________
__________________________________________________________________________________

19. According to the label, how many calories does the chocolate bar have? ___________________
20. What happens if you eat more calories than you need? __________________________________

21. What is BMR? _____________________________________________________________________

____________________________________________________________________________________

22. What are some of the body functions included in BMR? _____________________________________

_____________________________________________________________________________________

23. True or False? All people of the same age have the same BMR.

24. What are some ways you can change your BMR? ___________________________________

_______________________________________________________________________________

25. Calories burned while performing your everyday routines (gym workout, housework, light walking, sports, etc.) are called ___________________________________.
26. The diagram on the bottom of the page is about a person’s calorie intake and outtake. What do you think is happening? What will happen to this person? ______________________________________
_________________________________________________________________________________


27. Think about it: What is this diagram trying to tell you?


_____________________________________

_____________________________________

_____________________________________

_____________________________________

_____________________________________

_____________________________________

The Effects of Eating Too Many Carbs

. 

Bread, potatoes, pasta, rice -- these are a few significant sources of carbohydrates that may play a big role in your diet. Despite some weight loss industry claims, carbs are not an evil food group. They provide energy, and healthy options, such as oatmeal and whole wheat bread, give your body a load of important nutrients. | As with most things in life, however, moderation is key. Eating excessive amounts of carbs can have a negative impact on your health.

Increased Caloric Intake
A diet high in carbohydrates is associated with increased caloric intake. A report published in 2004 in the Centers for Disease Control and Prevention's "Morbidity and Mortality Weekly Report" found that Americans consume more calories than they did in the 1970s. In fact, daily caloric intake rose 22 percent and 7 percent among women and men, respectively, between 1971 and 2000. While the percentage of calories from fat actually decreased during this period, carbs were found to be the primary culprit of the increased caloric consumption. Excess calories can lead to weight gain, which has a whole host of health repercussions.

Effect on Blood Sugar
Carbs are broken down into glucose, or sugar, for energy. For this reason, carbohydrates have a bigger impact on blood sugar than fat or protein. Although many sugary sweets are high in carbs and impact blood sugar, starchy carbs, like potatoes, also raise levels, according to the American Diabetes Association. Being overweight and inactive raises your risk for developing type 2 diabetes, which is an endocrine disease involving blood sugar regulation. Watching your intake of carbs and balancing then with other foods is essential if you're pre-diabetic or already have the disease.
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