6a – Chemical Pathways (Ch. 9-1)

· Food provides living things with the raw materials they need to grow, reproduce, and synthesize new materials;

· Equally as important – food serves as a source of energy for living things;
Word Bank: 1000, store, oxygen, water, releases, breaking, glucose, glycolysis, pyruvic, energy, pathways;
Chemical Energy and Food

· Food can 1)______ a great amount of 2)_______ (1 gram of sugar “burned” in the presence of 3)________ releases 3811 calories of heat energy);
· One calorie is the amount of energy required to raise 1 gram of 4)_______ 1( Celsius;

· The Calorie vs. the calorie: Capital “C” is a kilocalorie = 5)_____ calories;

· The process known as Cellular Respiration gradually 6)__________ the energy from 7)_________ and other food compounds;

· This process begins with a pathway called 8)____________ …

Overview of Cellular Respiration

· Cellular Respiration is the process that releases energy by 9)__________ down food molecules in the presence of oxygen…

C6H12O6 + 6O2 ( 6CO2 + 6H2O + Energy

· The process starts with Glycolysis – which releases a small amount of energy;

· Glycolysis can lead to different 10)_________ – depending on whether or not oxygen is present:

Glycolysis

· Glycolysis is the process in which one molecule of glucose is broken in half – producing two molecules of 11)_________ acid;

ATP Production: 
· The process of 12)____________ requires some energy to get things started (like activation energy) – Two ATP molecules provide the jolt;

· When glycolysis is complete – Four 13)____ molecules are produced, so there is a return on the initial investment;
Word Bank 2: NAD+, stop, glucose, fermentation, lactic, electron, NADH, oxygen, anaerobic, fast, glycolysis, alcoholic, ATP, microorganisms;

NADH Production:

· NAD+ (like NADP+ in photosynthesis) is a high-energy 14)__________ carrier.  

· NAD+ can accept a pair of electrons, becoming 15)______;

· The electrons can be transferred to other molecules, helping pass energy from 16)_________ to other pathways in the cell;

· The process of glycolysis is 17)______ – producing thousands of ATP molecules in milliseconds;

· Another advantage to glycolysis is that it requires no 18)________;

· However – Cells have a limited amount of NAD+, so in only a few seconds all available NAD+ molecules will be filled with electrons – ATP production will 19)______.

Fermentation

· When oxygen is not present, glycolysis is followed by a different pathway = 20)______________;

· Fermentation releases energy from food molecules in the absence of oxygen, making it 21)___________.

· During fermentation, cells convert NADH back into 22)______, allowing glycolysis to continue production of ATP;
· The 2 main types of fermentation are 23)___________ fermentation and 24)________ acid fermentation:

Alcoholic Fermentation:

· Yeasts and some other 25)________________ use alcoholic fermentation – converting pyruvic acid and NADH into ethyl alcohol CO2 and NAD+;

Word Bank 3 (#26-30): ATP, oxygen, muscle, exercise, glycolysis;
Lactic Acid Fermentation:

· In many cells (like your muscles) – the pyruvic acid that accumulates as a result of 26)_____________ can be converted into lactic acid…

Pyruvic acid + NADH ( lactic acid + NAD+
· Lactic acid is produce by cells during rapid 27)__________ when the body cannot supply enough 28)________ to the muscles;

· Without oxygen the 29)________ cells can’t produce the ATP they need;

· Muscles begin to produce 30)_____ through lactic acid fermentation;

· The buildup of lactic acid is what causes the painful, burning sensation during certain exercise – and leads to oxygen debt, the heavy breathing required afterwards.

6b – The Krebs Cycle and Electron Transport (Ch. 9-2)

· At the end of glycolysis – about 90% of the chemical energy available in glucose is still unused…

· To extract the remainder of the energy contained in the electrons of pyruvic acid, the cell turns to one of the greatest electron lovers in the universe – oxygen;

· Because the final pathways within cells require oxygen, they are called aerobic processes = using oxygen.

· The presence of oxygen will allow the pathway of the Krebs cycle and electron transport to generate 18x as much ATP as glycolysis.

Word Bank: ATP, electrons, dioxide, oxygen, respiration, carriers, pyruvic, production, transferred (Blanks 1 through 9). 

The Krebs Cycle (Figure 9-6 pg. 227)
· When 1)_______ is present, glycolysis is followed by the second stage of cellular 2)____________ – The Krebs cycle;

· During the Krebs cycle, 3)________ acid is broken down into carbon dioxide in a series of energy-extracting reactions.

· There are two parts of the Krebs cycle:

· Citric acid 4)___________ (The Citric Acid Cycle) – turning pyruvic acid into a 6-carbon molecule = citric acid.

· Carbon 5)________ is produced;

· Energy extraction – electrons are 6)_____________ to energy 7)_________ (NAD+ ( NADH; FAD+ ( FADH2); 

· As the citric acid is broken down into a 4 carbon molecule, 1 8)____ molecule is recharged (from ADP), 4 NADH molecules are generated, and 1 FADH2 molecule is generated.
Electron Transport

· The Krebs cycle spins around and around – regenerating and breaking-down citric acid, and generating high-energy 9)__________ that are passed to NADH and FADH2…

· The next step to follow the Krebs cycle is when the high-energy electrons held by 10)_____ and FADH2 are passed into the electron transport chain…

Word Bank 2: ADP, proteins, ions, electrons, Synthase, water, NADH, enzyme, escape, rotate, charge (Blanks 10 through 20).

· The electron transport chain uses the high-energy electrons to convert 11)____ into ATP (recharging the batteries);

· The electron transport chain consists of a series of 12)_________ located in the inner mitochondrial membrane folds;

· At the end of the chain there is an 13)_______ that combines the electrons (now they are low-energy electrons) with hydrogen ions and oxygen to form 14)______;

· The oxygen is essential to getting rid of the waste products of cellular respiration – hydrogen ions and low-energy electrons.

· The electron transport chain causes hydrogen 15)_____ to move across the mitochondrial membranes;

· The hydrogen ions (+ charge) build-up in the intermembrane space – creating a 16)______ difference across the membrane;

· The hydrogen ions that try to 17)______ (trying to reach equilibrium, getting-out of the crowded elevator) can do so through a special channel protein called ATP 18)_________;

· The hydrogen ion causes the enzyme to 19)_______ – each time it rotates it converts 1 ADP into 1 ATP molecule.

· On average – 1 pair of 20)__________ moving down the electron transport chain can generate 3 ATP molecules.
(Cellular Respiration Animation
The Totals, Energy and Exercise, and Comparing Cellular Respiration and Photosynthesis to be read by you…   now, tonight, sometime before the quiz.
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Do the follow-up assignments on your test outline (except the quick lab).
