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;

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: ATP, oxygen, muscle, microorganisms, 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.
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