Organic Molecules

. CARBOHYDRATES

¢ Simpgle Sugars = Monosaccharides (mono = ong)

Examples: glucoss, fructose, galactoss

Nate: this representation leaves out
the hydrogen atoms attached o each
carbon. Remember that carbon can
bond with up to four atoms.

« Complex Sugars = Polyscaccharides (poly = many)

Examples: starch and glycogen (for energy storage); ceflufose and chifin (Tor structural
support)
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[nata: disaccharides consist of twe moneszcchandes, exampies includs sucrose {glucoss +
fructose, maltose (giucose + glucasse) and lactose (glucess + galactose)]
o Starch-lodine Compiex

Starch + iodine = Purplis-Blus Color (iodine binds to starch)

Glucose + loding = No Color (jodine doss not bind to glucoss)



Starch Digestion Exercise

Hyvpothesis: Each starch molecule is made up of glucose monomers (or subunits)

Procedures:
1. Each group obtain three tast tubes with rack and add solutions as indicated

balow:
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Tubs #1 Tubz #2 - Tube #3

2. Using a plastic pipetie, place 2-3 drops of solution from gach test tube onto
saparate depressions of a transparent siide. Adad one drop of iodine reagent
and racord color in table below. Reapeat for glucose test using test strips.

3. Next, add 1 ml of enzyme solution (contains alpha amylases and
amvlogiucosidase) to each test tube and incubata at 40° C in a water bath.

4. At 15, 30 and 45 minute intervals 25t ihe solutions for presence of starch and
gluco:,ﬂ (excapt 15 and 30 minutes) as describad in stap 2 and fill in results in
iable below:

Starch Teast Glucese Tast

[Time  |Tube#1 [Tube#2 [Tubs#3 [Tube#1 |[Tubs#2 |Tube #3
“ |
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' 15 Minute , ’ o | I OO

| 30 Minute IS

45 Minute

Questions: o
1. Do the resulis support the above stated hypothesis?

2. What was the purpose of including test tubes #2 and #3 in the experiment?



lI. LIPIDS

+ Lipids, which include fats and oils, ara_mmpcsed of molecules called trialveerides . . .
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» Nonpolar Nature of Triglycerides: the long carbon chain of a fatty acid lacks a charge
and is thersfore considered nonpolar. Polar molecules, such as water, have a net negative
charge on one side of the molecule and a net positive charge on the other sids . . .
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i) Substances that dissolve in water are
%@%%@g @ calied hvdrophillic sincs thay exhibit
> S polarity;
Eﬁ] E.F; Substances which do not dissoive in
(+) UL water are said to bs hydrophobic sincs

they lack polarity (fat soluble)
o Dther Types of Lipids: Waxes, Phospholipids, Steroids

s Detergents: Moleculss that have both polar and nonpolar properties that bind
simutatanesously to both polar and nonpolar molscules.

Polar end bings Nonpelar end binds
te polar molecules te nonpslar melecules




Qil in Water Exercise

Hypothesis: Polar and nonpolar substancas do not mix, tharsfore, polar
substancas dissolve in polar solutes whareas nonpolar substances dissolvea in
nonpolar solvents (like dissolvas like)

Procadurs:

1. Each group obtain two test tubes and add 3 ml of water and 3 ml of ail into
each tube. Allow the tubas fo stand for ong minuta and notz the appearance.

2. Add ~6 drops of be=t juics extract to tubes #1 and ~6 drops of 3-Carotens to
tube #2. Allow difiusion to take place for 1-2 minutes and note the
appesarance of each tube.

3. Shake sach tube gently and Ist stand for several minutes and racord the
appsarance.

4. Next add a few drops of detergent io =ach tube; shaks gently and allow to
stand

Questions:
1. What happens when lipids and water are combined? Why?

o

. How do best juice extract and p-Carotane differ in their chemical
properties?

3. Explain what happened when the tubes were shaken; what happenad
after the detergent was added. How can you explain these results?



ill. PROTEINS
Proteins ars made up of jong chains of connacted amino acids, called polvpeptidss . . .
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Protzins consist of ane or mora polypeptide chains which foid into j? charactenistic 3-

dimzsnsional sirur:ture
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Proteins function as structural matn{;uiea ke*a‘un collagen, etc.), fransport mclecul%
(hamoglobin, lipoproteing, etc.), homaones, or enzvmes.

¢ Tha 3-dimensional shapa of a protsin can be modifizd by altering the pH, tamperature or
salt concentration of the environmeant. An enzymes with a modified shape from its normal
configuration, and is no longer functional, is said to be genatursd.
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Effects of Acid on Milk Proteins Exercise -
Hypothesis: The pH influsncas the shape, and therefore properties, of a protsin

Pradiction: In an acid environment the water soluble milk protein cassein will bacome insoluble
(nonpolar) and pracipitate out of solution.

Frocedures.
1, Each group add ~5 ml of milk tc a test tube.

2. Detarmine the pH using a2 pH test strip. [refer to page 32 in texd Tor discussion of pH, acids,
and bases]

3. Add ~2 ml of 5% acstic acid solution and gently swird. Test the pH again.
4. Note the change in the milk solution as you swirl the contents.

Questions:
1. Describe what happens to the milk after the acid was added.

2. Explain why a precipitate formead using your knowledgs of protein folding. [see page
85 in texi] ; f

IV. NUCLEIC ACIDS

o Nucleic acid building blocks: Nucleotides
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e Nuclsic Acids are the information molscules cansisting of Deoxvribonuclsic Acid or DNA
(double helix) and Ribonuclsic Acid or RNA (single sirandad)

e Question: Mame the four nitrogen bases of DNA and RKNA



