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LAB: Organic Compounds

HONORS BIOLOGY: UNIT 1

Metabolism is a set of chemical reaction that occurs in all living organisms that facilitate growth,
reproduction, and homeostasis. Metabolism is divided into two reactions:

1. Anabolism. This is a set of reactions that combine monomers to form polymers. The forming
of polymers builds bonds that hold energy. Anabolic processes tend toward “building up”
organs and tissues. These processes produce new molecules for repair, growth, and cell
differentiation. Anabolic reactions involve dehydration synthesis; a water molecule is
removed from each monomer as part of the bond formation.
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2. Catabolism. This is a set of reactions that break down polymers into monomers. As these
large biomolecules are broken down then release energy. The monomers are recycled to
make new polymers (biomolecules. Catabolic reactions involve hydrolysis as water
molecules are required to break apart the existing bonds in the polymers. Water is required to
metabolize large organic molecules such as lipids, carbohydrates, and proteins into their
monomers.
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Chemistry of Lipids

In lecture we discussed triglycerides, phospholipids, cholesterol, saturated fats and unsaturated fats.
The monomers of fats are composed of glycerol and fatty acids.

Examine the structural formulas and models on page 39



You will notice | have placed a square around the carboxyl group.

e Are Carboxyl groups present in all fatty acids on this sheet? (yes or no)

On the right side of the paper are models of glycerol and three different fatty acids. You are
going to create a triglyceride by cutting these models out.

e The glycerol will have the three fatty acid tails attach to it.
e What molecule must be removed to connect the fatty acids to the glycerol model?

e What is the name of this process?

Summarize what you did in the equation below
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e Is this process anabolism or catabolism? Explain your answer.

Cardiologists today are concerned about cholesterol in a different way. Cholesterol cannot dissolve
in the blood; it must be transported by carrier molecules called lipoproteins, a combination of a lipid
and protein. These lipoproteins carry cholesterol to and from our cells; they are categorized into LDL
(low density lipids) and HDL (high density lipids). The LDL’s are considered bad for you and lead
to atherosclerosis, HDL are considered good because they carry LDL cholesterol from the arteries to
the liver where it is broken down.

Total Cholesterol =
LDL + HDL + Triglycerides Cholesterol = ¥
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' LDL = Low Density Lipoprotein

| LDL adds_cholest(_erol to plaque |

QQ@ s

Chylomicron VLDL DL LDL HDL

HDL = High Density
Lipoprotein

‘ @Protem
HDL removes Lipid (fat)

cholesterol from plaque



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQx77WoYDPAhVH-GMKHaXUCZ0QjRwIBw&url=http://medmovie.com/topic/cvml_0087i/cholesterol-ldl-and-hdl/&psig=AFQjCNFwNw1CJlqzpFtkr3E1jT5lJYVupw&ust=1473441011729463

Chemistry of Proteins

Proteins are composed of monomers called amino acids.
Amino acids are determined by their R-group.

Amino acids are combined by peptide bonds.

Page 41 shows the structural formulas and models for
proteins.
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Looking at the models, combine the four amino acids into a polypeptide chain.

e \What molecule was removed?

e What do you call this process?

e What molecule must be added to break the polypeptide chain into amino acids?

e What is this process called?

The precise folding of a protein into its tertiary structure creates a three dimensional arrangement that
gives the protein its unique chemical properties. Explain what the term denature means, how it
applies to proteins as well as enzymes, and what substances or conditions denature proteins.




struciural formula of glycerl

H

H e [ o i, s ||

H=——me L =W

H=—=0=—{ —Hn

H

struchirad formiala of budyric acid

]

Il

-
|

2L e ) T

I—-I'!-—-;l:

T o o T

siruwciural fermaula of caprolc acid

— = e

L e [ e T
T o [ i
X =L
B = = L

H

I
H—[—

|

H

wirechiral Bermdla of lauek acid

H H H H H
L
H=— (== (=== [
N T
H H H H H

model od glyceral

.
r:rL'I

=
]
L ==
o ! ®
&
ﬂL"'

midel of butyric acid

—C—0—H

buslyric scid [H_'

-

el o Caproid acid

e e T o
T e [ —

H H H (&}
| I B
== [ [ e () e H
e
H H H
model of lurks acid
Lawrric acid rH-.




sdeuclural foemla of ghecine

H H 0

[ 1 |

H=— M =i = [ =—=={)=——H

H

wlreciyeal fmrmaly of danine

H H e

o

[P P RN P T—
H=—C—H

strugivral formula of threonine

H H L

H—MN—CL— i —=—{—H

H==O=—=={{=——=H

Hm— Come |§

sEruciwral formula of walFne

H H O
1

] e [ e . L= [j=—=H

model of glycine

' o
- - ) -
LE ghycine 1l
] H
madel of alaning
— _ I o
._HJ alanimic |—" I
, H
mipd el af threonine
1
- = L
|H threanine r] I
i H
mipdel od valime
Lo
[Sa 1
H vabine 1
! r4£

41



