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By TABLE 2-6 The pH Scale
- Household bleach [H+] (M) pH [OH—] (M) pOH’*
| Household ammonia 10° (1) 0 g4 14
107! 1 1071 13
1072 2 10712 12
16" 3 1071 11
30 4 g 10
10~° 5 10" 9
9— — Soluti f baki -6 -8
sc(;d;l |‘§1r:1;){('03:ng 10_ - 6 10_7 8
10 i 10 7
8 - Seawater, egg white 10_8 8 10_6 6
7 Neutral - Human blood, tears 10_9 9 10_5 5
H— 1071 10 107* 4
§ TR 6 11 [ 3
10712 12 1072 2
—13 =
5 Black coffee 10 13 10 1
= T 14 10° (1) 0
4 Tofx{ato Juice
Increasingly - Red wine ) ) . e = - )
acidic *The expression pOH is sometimes used to describe the basicity, or OH™ concentration, of
3 Cola, vinegar a solution; pOH is defined by the expression pOH = —log [OH], which is analogous to
the expression for pH. Note that in all cases, pH + pOH = 14,
2 + Lemon juice
- Gastric juice
1
0 1M HCI

FIGURE 2-15 The pH of some aqueous fluids.
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H* + HCOj3;
A
reaction 1
Aqueous phase H2,CO3
(blood in capillaries) reaction 2
H,0 —|[>> H,0
CO,(d)
A
reaction 3
Gas phase L
(lung air space) CO4(g)

FIGURE 1 The CO, in the air space of the lungs is in equilibrium
with the bicarbonate buffer in the blood plasma passing through the
lung capillaries. Because the concentration of dissolved CO, can
be adjusted rapidly through changes in the rate of breathing, the bi-
carbonate buffer system of the blood is in near-equilibrium with a
large potential reservoir of CO,.
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Three carbons Four carbons FIGURE 7-3 Aldoses and ketoses. The series of (a) p-aldoses and
CH.OH (b) p-ketoses having from three to six carbon atoms, shown as
: projection formulas. The carbon atoms in red are chiral centers.
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| | In all these p isomers, the chiral carbon most distant from the
?_0 H—(C—OH carbonyl carbon has the same configuration as the chiral carbon
CH,OH (|3H20H in p-glyceraldehyde. The sugars named in boxes are the most
[Dihydroxyacetone | [D-Erythrulose | common in nature; you will encounter these again in this and
later chapters.
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CH,OH CH,OH
| |
C—0 C=0
| |
HO—C—H H—C—OH
| Enantiomers |
H—C—OH < > HO—C—H
I

| Mirror image
H—C—OH configurations HO—C—H

CH,OH CH,OH
D-Fructose L-Fructose

FIGURE 7.4 ® p-Fructose and r-fructose, an
enantiomeric pair. Note that changing the con-
figuration only at C; would change p-fructose
to L-sorbose.
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FIGURE 7-4 Epimers. p-Glucose and two of its epimers are shown
as projection formulas. Each epimer differs from p-glucose in the con-
figuration at one chiral center (shaded red).
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FIGURE 7.9 ® (a) Chair and boat conformations of a pyranose sugar. (b) Two possible
chair conformations of B-n-glucose.
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FIGURE 7-13 Homo- and heteropolysaccharides. Polysaccharides
may be composed of one, two, or several different monosaccharides,

in straight or branched chains of varying length.
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Figure 11.14. Glycosidic Bonds Determine Polysaccharide Structure. The 3-1.4 linkages favor straight chains, which
are optimal for structural purposes. The -1.4 linkages favor bent structures, which are more suitable for storage.
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FIGURE 7-18 Chitin. (a) A short segment of chitin,
a homopolymer of N-acetyl-p-glucosamine units in
(B1—4) linkage. (b) A spotted June beetle (Pellidnota
punetatia), showing its surface armor (exoskeleton)

of chitin.
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Table 14—-1. Saturated fatty acids.

Common
Name

2prooe caran e e e

Acetic

Valeric

A S RS A e ST 1

Caproic

__________________

__________________

__________________

Stearic

Number of
C Atoms

2 Major end product of carbohy-
drate fermentation by rumen
organisms'

3 An end product of carbohydrate
fermentation by rumen
organisms’

4 In certain fats in small amounts
"""" é ~ 7771 (especially butter). An end product
e~ ______iof carbohydrate fermentation by

6 rumen organisms'

12 Spermaceti, cinnamon, palm ker-
nel, coconut oils, laurels, butter
14 Nutmeg, palm kernel, coconut oils,
myrtles, butter
16 Common in all animal and plant
“""'{é’"""' fats

'Also formed in the cecum of herbivores and to a lesser extent in
the colon of humans.

Table 14-2. Unsaturated fatty acids of physiologic and nutritional significance.

Number of C
Atoms and Number
and Position of Common
Double Bonds Family; Name Systematic Name Occurrence
Monoenoic acids (one double bond)
16:1;9 ®7 ! Palmitoleic ! cis-9-Hexadecenoic In nearly all fats.
18:1;9 ®9 :Oleic ¢is-9-Octadecenoic Possibly the most common fatty acid in
natural fats.
18:1,9 ®9 i Elaidic trans-9-Octadecenoic Hydrogenated and ruminant fats.
Dienoic acids (two double bonds)
18:2,9,12 ®6 i Linoleic all-cis-9,12-Octadecadienoic Corn, peanut, cottonseed, soybean,
and many plant oils.
Trienoic acids (three double bonds)
18:3,6,9,12 o6 iy-Linolenic | all-cis-6,9,12-Octadecatrienoic Some plants, eg, oil of evening prim-
rose, borage oil; minor fatty acid in
animals.
18:3;,9,12,15 ®3 | o-Linolenic |all-cis-9,12,15-Octadecatrienoic Frequently found with linoleic acid but
particularly in linseed oil.
Tetraenoicacids (four double bonds)
20:4,5,8,11,14 ®6 | Arachidonic | all-cis-5,8,11,14-Eicosatetraenoic Found in animal fats and in peanut oil;
important component of phospho-
lipids in animals.
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Unsaturated fatty acid
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glycerophospholipid Name of X Formula of X (at pH 7)
Phosphatidic acid — —H =1
Phosphatidylethanolamine Ethanolamine - CHZ—CHz—ﬁHg 0
+
Phosphatidylcholine Choline — CH;—CH;—N(CHy)s 0
Phosphatidylserine Serine - CHZ—CH—ltlHa -1
CO0~
Phosphatidylglycerol Glycerol — CH;—CH—CH;—O0OH -1
H
H 0—®
5i
Phosphatidylinositol myo-Inositol 4,5- OH H H -4
4 5-bisphosphate bisphosphate 1 4
B\ OH HO 0—®
H H

Cardiolipin Phosphatidyl- — CH, -2

lycerol

P CHOH 0
CHz—O—]i-'—O—CHg
I
CH—0—C—R
i
CH,—0—C—R?

FIGURE 10-8 Glycerophospholipids. The common glycerophospho-
lipids are diacylglycerols linked to head-group alcohols through a
phosphodiester bond. Phosphatidic acid, a phosphomonoester, is the
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parent compound. Each derivative is named for the head-group alco-
hol (X), with the prefix “phosphatidyl-" In cardiolipin, two phospha-
tidic acids share a single glycerol.
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FIGURE 10-14 Glycosphingolipids as determinants of blood

groups. The human blood groups (O, A, B) are determined in
part by the oligosaccharide head groups (blue) of these glycosphin-
golipids. The same three oligosaccharides are also found attached to
certain blood proteins of individuals of blood types O, A, and B, re-
spectively. (Fuc represents the sugar fucose.)
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H
OH
H OH
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nonionic form does not occur in significant amounts in aqueous so-
lutions. The zwitterion predominates at neutral pH.
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