Review Sheet Biochem (carbs, lipids, proteins) *student generated! USE
· Use the blog to find the power points, great idea to review those.
· Know that alkanes have lowest BP and not soluble; -COOH is highest BP and soluble

· Know Fischer projections

· Know where the anomeric carbon is in a ring (like glucose). C1 is anomeric

· Pyranose means 6 C like glucose

· -OH in Alpha-D-Glucose is DOWN and is axial; Beta means its up and equatorial

· Carbohydrates:

· Consists of

· Sugars, smallest carbs, monosaccharides. Serve as fuel and carbon sources
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Polysaccharides, polymers of above monosaccharides. Used as storages and structural

· The ratio for Carbohydrates is C H2 O

· Most end in –ose
· Monosaccharides have a carbonyl group and multiple hydroxyl groups.
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Glucose and Fructose are structural (constit) isomers.

· Glucose in an aldose – aldehyde carbonyl group, while fructose is a Ketone Group.

· They are classified by their structural backbone

· Glucose and 6 carbons are hexose sugars
· 5 carbons is pentoses, and three carbon sugars are trioses

· Monosaccharides may exist as enantiomers

· Chiral carbons
· Carbon where each surrounding group is different.
· Look for 4 single bonds, 4 different groups.
· Glucose and Galactose – both hexose, differ in spatial arrangement around asymmetrical carbons (diastereomers)

· Know D, L of glyceride, glucose, etc

**Be able to recognize hemiacetal formation with glucose!

· Glucose + Glucose is Maltose. Join by 1,4 glycosidic bond
· Two monosachharides are joined by dehydration synthesis – loss of water.
· Glucose + Fructose is sucrose

· Polysaccharides

· Polymers of many monosaccharides

· Starch is a storage polysaccharide found in plants. Entirely of glucose. Amylose and amylpectin. 
· Animals use glycogen (liver and muscles)
· Cellulose has Beta glycosidic linkages; we only have enz for Alpha
· Carb Digestion

· Begins in the mouth

· Uses Amylase for carbs

· Stomach

· Uses Pepsin, HCl release for Proteins

· Small Intestine

· Pancreas secretes Amylase

· The Small intestine breaks down Maltose, Sucrose, and Lactose

· Secretes bile in emulsification, and uses Lipase to process Lipids

· Peptidases from pancreas + pepsin and chyme for proteins

· Every Gram of fat has twice as much energy as a gram of carb

· Lipids
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Diverse hydrophobic molecules

· Three kinds of lipids
· Fats – triglycerides – store large amounts of energy

· Made of glycerol and fatty acids

· Is an ester
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Fatty acids are long carbon skeleton and carboxyl group
Glycerol 
· Are slightly polar, but not recognizable.

· Saturated fats are solid at room temperature

· Hydrogen at every possible position
· 1 or more double bonds between carbon leads to unsaturated fatty acid.
· Kink where double bond. We need cis, not trans
· Most animal fats are solid saturated
· Diet rich in saturated leads to cardiovascular disease – artherosclerosis through arterial plaque – blockage of arteries

· Fats with unsaturated fatty acids are unsaturated – mostly in liquid
· Gram of fat  = twice as much energy as gram of polysaccharides

· Starch is used for energy storage, but use oils for dispersal and seeds
· Fats used in animals as adipose cells as long term storage, cushioning of organs, and insulation.
· Think seals and whales

· Phospholipids – cell membranes

· Two fatty acids

· Phosphate head and two tails
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· Has negative charge on phosphate head

· Smaller groups may be present

· Phosphate head is hydrophilic, tails are hydrophobic.
· Steroids include chlolesterol and hormones.\
· Consists of 4 fused carbon rings

· Difference is due to different functional groups

· Can be reduced
· Digestion of triglycerides
· (Triaglycerols)

· Physically broken (emulsification)

· Into small globules by bile
· Proteins
· Functional groups: Amino; -COOH
· 20 R groups

· All are chiral except glycine
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Proteins are large polymers of Amino Acids

· Most diverse group – tens of thousands

· Diagram to the right is not really correct. KNOW ZWITTERION!

· 20 different amino acids
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4 common items

· Carboxylic Acid Group

· Amino Group

· R- Group (Rest of molecule, can vary)
· Hydrogen
· All these have different structures
· Proteins can have polymers and monomers
· Polypeptide is a polymer of amine

· Kinks can occur where double bond is present
· Some can be acidic or basic –depending on balance of functional groups
· Some hydrophilic, some hydrophobic

· A peptide bond is formed during dehydration synthesis
· Bond between a carbon and a nitrogen from loss of water. Actually more ionic than covalent
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Be able to identify # of aa on the polypeptide by finding the peptide bonds between the C and N. 
· 500 amino acids – 499 peptide bonds and 499 water (number of amino acids – 1 )

· Biosynthesis of Nonessential Amino acids

· About half of 20 amino acids can be created in body; the essential ones have to be gotten in your diet
· Protein function
· Primary structure
· Sequence of amino acids (all have STRONG peptide bonds between them)
· Secondary Structure
· Hydrogen bonding at regular intervals

· Shapes include coils (alpha helix)
· Folds (beta sheet)

· Beta sheet has more hydrogen bonds

· An enzyme with beta sheets would be more difficult to denature
· Alpha helixes are easier to denature
· Structural properties due to the sheets
· Also have random coils

· Tertiary structure
· Overall 3d shape due to the interaction of R groups.  May have disulfide cov bonds; salt bridges (ionic)
· Quaternary structure from aggregation of two + polypeptide subunits
· Collagen is fibrous protein which are rope like – supercoiled. Found in tissue matrix and provides strength. Abundant in body
· Hemoglobin is a globular protein with an iron core. Used to transport O2 throughout the body.
· Conformation of proteins change due to environment

· pH change, salt concentration, temperature, other

· Denature proteins by disrupting hydrogen bonds, destroys functionality
· Enzymes
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Competitive Inhibitor- binds to the active site and keeps the normal substrate from attaching.

· Noncompetitive inhibitor binds to allosteric site and changes the shape of active site so substrate can’t bind.
· All enzymes cannot normally be renatured  after being denatured
· Enz are used to catalyze and  decrease amount of activation energy of chem rxn
· Digestion of proteins

· None in mouth

· Pepsin in stomach,

· Peptidases, and proteases 

· Trypsin and Chrymotrypsin
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Pictures

Cellulose – a polysaccharide

Unsaturated fat
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#2 is zwitterion








