CONCEPT: FUNCTIONAL GROUPS

e Functional groups: portions of a molecule that are abundant in biomolecules & tend to be

o Typically extend off of the carbon backbone of a molecule.

° : particular bonding arrangements of atoms that can be used to link different kinds of molecules.
EXAMPLE: Label the functional groups & linkages below: o
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Functional Groups in Biomolecules
eCertain functional groups & linkages appear frequently in specific types of molecules.
1) Amino acids & proteins have groups & groups.
2) Carbohydrates tend to have an abundance of groups and linkages.
3) Lipids vary greatly in structure, but fatty acids typically have groups. .
o
4) Each nucleotide in a nucleic acid molecule has linkages. OH Sl o
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Essential Elements of Life 7oA
o Of all the known elements, only a small subset is found in living organisms. CH, ow "

©~97% of the mass of most life is composed of Carbon, Hydrogen, Nitrogen, Oxygen, Phosphorus & Sulfur (CHNOFS).

e23 other elements called elements appear in small amounts but are still required for life.

o Include 5 essential ions: Na*, CI-, K*, Ca?, Mg* .
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EXAMPLE: 1_;'03 1A na VA VA VIA  VIIA 4333
3 4 5 13 7 8 9 10

Li Be B C N o F Ne

6.941 | 9.012 10.81 | 12.01  14.01  16.00 19.00 | 20.18

11 12 13 14 15 16 17 138

Na Mg Al Si P S cl Ar

2299 2431 UIB VB VB VIB VIIB VI8 1B IIB | 26.98 | 28.09 | 30.97 | 32.07 | 35.45  39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

39.10  40.08  44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 65.39 | 69.72 | 72.61 | 74.92 | 78.96 | 79.90 | 83.80
37 38 39 40 41 a2 43 44 a5 46 a7 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag cd In sn Sb Te ] Xe

85.47 | 87.62 | 88.91 | 91.22 | 92.91 [95.94 | (98) | 101.1|102.9 | 106.4 | 107.9 | 112.4 | 114.8 | 118.7 | 121.8|127.6 | 1269 | 131.3
55 56 57| 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86

Cs Ba La Hf Ta w Re Os Ir Pt u Hg T Pb Bi Po At Rn
132.9 | 137.3 | 1389 | 178.5 | 180.9 | 183.8 | 186.2 | 190.2 | 192.2 | 195.1 [ 197.0 | 200.6 | 204.4 | 307.2 | 209.0 | (209) | (210) | (223)
87 88 89+ 104 | 105 | 106 107 | 108 | 109 110 | 111 112 | 113 114 | 115 116 | 117 | 118
Fr Ra Ac Rf Db Sg Bh Hs Mt
(223) | (226) | (227) | (261) | (262) | (263) | (264) | (265) | (268) | (269) | (272) | (277) (285) (289) (293)

58+ 59 60 61 62 63 64 65 66 &7 68 69 70 ral

Ce Pr Nd Pm | Sm Eu Gd | Tb Dy | Ho Er Tm | Yb Lu
140.1 | 140.9 | 144.2 | (145) | 150.4 | 152.0 | 157.3 | 158.9 | 162.5 | 164.9 | 167.3 | 168.9 | 173.0 | 175.0

G0+« 91 92 93 94 95 96 97 EL 99 100 101 | 102 | 103

u p Pu | Am | Cm | Bl cf Fm N Lr
232.0| 231 |238.0 | (237) | (244) | (243) | (247) | (247) | (251) | (252) | (257) | (258) | (259) | (262)



CONCEPT: FUNCTIONAL GROUPS

PRACTICE: Identify and label the functional groups and linkages in the following molecule:
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PRACTICE: Which of the following elements likely make up the largest portion of the mass in an organism?
a)
b)
c) Magnesium
d)

Phosphorus

Sodium

Fluorine



