B-2.8 Explain the factors that affect the rates of biochemical reactions (including pH, temperature, and the role of enzymes as catalysts). 

I.  Biochemical reactions allow organisms to grow, develop, reproduce, and adapt. 

Chemical rxn’s allow compounds to breakdown and be put back together in a new form.
• The amount of energy that is sufficient for a particular chemical reaction to occur is called the ______________ ____________.. 

o Chem Rxns can _________ energy for the reaction to start; often, but not always, this energy is in the form of heat.  (Endothermic – instant cool packs)
o Chem Rxns can ________ energy producing heat or light,  such as with cellular respiration or bioluminescence. (Exothermic – fireworks, glow stick)
Things that can change the Rate of a Chemical Rxn: 
1.  Changes in temperature. 

2.   pH (a measure of the _________ of a solution) ___________ within an organism are used to regulate pH so that pH homeostasis can be maintained.

3.  A ____________ is a substance that changes the rate of a chemical reaction or allows a chemical reaction to occur (activate) at a lower than normal temperature. 
a.  Catalysts work by lowering the _________ energy of a chemical reaction. 
b.  not consumed or changed during a chemical reaction, so, it can be used over and over again. 
c.  ________ are proteins called biological catalyst 

○ very specific. 

○ Enzymes are involved in many of the chemical reactions necessary for organisms to live, reproduce, and grow, such as digestion, respiration, reproduction, movement and cell regulation. 
○ The structure of enzymes can be altered by ____________ and ______

B-3.4 Summarize how the structures of organic molecules (including proteins, carbohydrates, and fats) are related to their relative caloric values. 

_____________ molecules which contain ________ atoms. 
a. Monomers make polymers.

b. Energy is stored in the bonds that link these units together. 
c.  The energy stored in organic molecules determines its caloric value. 

1.  ___________ are molecules composed of chains of amino acids. 
○ There are ____ amino acids that make proteins. 
· ______ of these amino acids are made in the body; ______ must be consumed from foods such as nuts, beans, or meat. 
○ As a source of energy, proteins have the same caloric value per gram as carbohydrates. 

2.   ______________ (sugars and starches) are molecules composed of carbon, hydrogen, and oxygen. 

○ Basic carbohydrates are simple sugars (monosaccharides) such as ________. They can bond together to make larger, complex molecules.  ex starch or cellulose. 

○ Carbohydrates are important because they the main source of ________ for the cell. 
○ The caloric value of carbohydrates is dependent on the number of carbon-hydrogen bonds. If an organism has a greater supply of carbohydrates than needed for its energy requirements, the extra energy is converted to ____ and stored by the body. 

3.  ________, including fats, are organic molecules composed of carbon, hydrogen, and oxygen. 

○ made of two component molecules (glycerols and fatty acids) so they are structurally different from carbohydrates. Fats/lipids have _______ carbon-hydrogen bonds than carbohydrates thus release more energy.
○ Fats are important to organisms for energy when carbohydrates are scarce, but when there is no shortage of food, stored fat accumulates. 

♦ Once inside the cell, glycerols and fatty acids are stored for later use or used as fuel for cellular respiration if there are no carbohydrates available. 

• Due to the structure and number of the _________ _________ bonds that hold the different types of molecules (proteins, carbohydrates, or fats) together, fats contain more _______ (ATP) per gram than carbohydrates or proteins, which explains why fats have a greater caloric value. 

B-3.5 Summarize the functions of proteins, carbohydrates, and fats in the human body. 
• Proteins are involved in almost every function in the human body. 

○ Proteins are more important as a source of building blocks than as a source of energy. Proteins can function as an energy source only if there is a shortage of carbohydrates or lipids. 

♦ When proteins are consumed, the bonds that hold the amino acids together are broken during the process of digestion so that individual amino acids are absorbed into the bloodstream through the walls of the intestines. 

♦ The amino acids are carried by the blood stream to cells throughout the body where they cross into the cells through the cell membrane. 

♦ Once inside the cell, they are used as raw materials to make all of the proteins required by the organism. 

○ Because of their structures, proteins serve different functions. For example, 

♦ Structural proteins are used for support such as connective tissue and keratin that forms hair and finger nails. 

♦ Transport proteins transport many substances throughout the body such as hemoglobin which transports oxygen from the lungs to the other parts of the body to be used by cells in cellular respiration. 

♦ Hormone proteins coordinate body activities such as insulin which regulates the amount of sugar in the blood. 

♦ Contractile proteins help control movement such as proteins in the muscles which help control contraction. 

♦ Enzymatic proteins accelerate the speed of chemical reactions such as digestive enzymes which break down food in the digestive tract. 

• Carbohydrates are important as an energy source for all organisms and as a structural molecule in many organisms. 

○ Carbohydrates are a primary source of fuel for cellular respiration. 

○ Carbohydrates are also used to store energy for short periods of time. 

○ Some carbohydrates (such as cellulose) are used as structural material in plants. 

♦ For most animals, foods that contain these carbohydrates are important as fiber which stimulates the digestive system. 

• Fats (lipids) are important to organisms for energy when carbohydrates are scarce since they are the primary way to store energy. 

○ Fats serve a variety of functions in humans, such as providing long-term energy storage, cushioning of vital organs, and insulation for the body. 

○ Fats also serve as a major component of cell membranes and are one of the raw materials necessary for the production of some vitamins and hormones.

B-3.1 Summarize the overall process by which photosynthesis converts solar energy into chemical energy and interpret the chemical equation for the process. 
The ultimate source of energy for most life on Earth is the _______. Photosynthesis is the overall process by which sunlight chemically converts _______ and ________ dioxide into chemical energy stored in sugars (glucose). This process occurs in _____ stages. 

• 1st stage is called the light-dependent reactions because they require solar energy. 
1. _______ ________ rxn, solar energy is absorbed by chloroplasts and two energy storing molecules (______ and ________) are produced. 

o The solar energy is used to split ______ molecules which results in the release of oxygen as a waste product, an essential step in the process of photosynthesis. 

• 2nd stage is called the ______ (light-independent) reactions because they do not require solar energy. 

o During the light-independent rxn, energy stored in ATP and NADPH is used to produce glucose from carbon dioxide. These simple sugars are used to store chemical energy for use by the cells at later times. 

Solar energy 

6CO2 + 6H2O     ----(   C6H12O6 + 6O2 
B-3.2 Summarize the basic aerobic and anaerobic processes of cellular respiration and interpret the chemical equation for cellular respiration. 

Goal of _________ __________ is to convert the chemical energy in nutrients to chemical energy stored in adenosine triphosphate (ATP). 

• Any food (organic) molecule, or nutrient, including carbohydrates, fats/lipids, and proteins can be processed and broken down as a source of energy to produce ATP molecules. 

To transfer the energy stored in glucose to the ATP molecule, a cell must break down glucose slowly and capture the energy in stages. 

• 1st stage is glycolysis. 

○ _______ molecule is broken down into __________ acid molecules and ATP molecules. 

○ takes place in the _____________. 

• If ___________ is available, the next stage is the two-step process of aerobic respiration, which takes place primarily in the mitochondria of the cell. 

1.  Citric acid or ______ cycle. 
♦ The pyruvic acid formed in ____________ travels to the mitochondria where it is chemically transformed in a series of steps, releasing carbon dioxide, water, and energy 

2. electron transport chain. 

♦ Most of the energy storing ATP molecules is formed during this part of the cycle. 

♦ The electron transport chain is a series of chemical reactions ending with hydrogen combining with oxygen to form ________. 

C6H12O6 + 6O2 6CO2 + 6H2O + energy (36 ATP)
If NO oxygen is available, cells can obtain energy through the process of anaerobic respiration. A common anaerobic process is ______________. 

• not an efficient process and results in the formation fewer ATP molecules 

• 2 primary fermentation processes: 

1. ________acid fermentation occurs in muscle tissues during rapid and vigorous exercise when muscle cells may be depleted of ___________. 

♦ ♦ Lactic acid that builds up in the tissue causes a burning, painful sensation. 


Lactic acid is lactate which has acquired a hydrogen ion. 

2.  __________ fermentation occurs in yeasts and some bacteria. 

♦ In this process, pyruvic acid formed during glycolysis is broken down to produce ___________ and _____________ .

B-3.3 Recognize the overall structure of adenosine triphosphate (ATP)—namely, adenine, the sugar ribose, and three phosphate groups—and summarize its function (including the ATP-ADP [adenosine diphosphate] cycle). 

Adenosine triphosphate (ATP) is the most important biological molecule that supplies energy to the cell. 
3 parts: 

• A nitrogenous base (_________) 
• A sugar (___________) 
• _____ phosphate groups 
It is also essential for students to understand the ATP-ADP cycle. 

• Cells break phosphate bonds as needed to supply energy for most cellular functions, leaving adenosine diphosphate (ADP) and a phosphate available for reuse. 

○ When any of the phosphate bonds are broken or formed, energy is involved. 

♦ Energy is released each time a phosphate is removed from the molecule. 

♦ Energy is used each time a phosphate attaches to the molecule. 

