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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
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[Dihydroxyacetone | [D-Erythrulose | common in nature; you will encounter these again in this and
later chapters.
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| 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.
5atwA °¢&vnwi wA
v a& weawiCwih~ Ad &
a®@ E£ CABLNTETPE: v yCO oGy & & EHE2H WA AZAWEY
U ¢ %o)ioA DA R wEAWRB GG WA EAKAD BLGOBEA vi\ Y
Lyvt 1t A«y jwaEA{A Vv £EpCyuseAADA Cleély BA £141 2
° pbaoFa ¢ CRAMWICWRABIE 0 + Wik AaOyew m - Wik Ay 6
Yoyv a°lE ¥ACowA A
6AP TuCrE | By MY wz CBPEELEV yv BietA aih Wiy
o1l walz (/$ @ (@GARGAG vy Wz Al aBVESi AR ) WA v Ak A0 &
1)y © yC{ YOWRE yAv- 0B AifiwG @M Y, G 0 | RCO-/ANXHR Y E
UB Ay %o Adwizy ! y B padC EE A& 8 +AE BwEFad "
1 BCHOy- U #($ | dwl £v OAAEE Ai 0OCTARIY @ IAWBLA A
) CAVEE WEB TAA - Wl z &vPAEL v

ocC



wCy CHWIEEVO oyt ¢¥%yj ! %n

amylopectin amylose

a-1,4-glycosidic bonds O = single glucose unit
H.COH / H.COH \ HGOH H,COH HGOH  HGOH
HO (o) o OH O
OH
a-1,6-gl COSIdIC bond
hed a-1 4-g|ycosud|c bonds
H,COH H,COH HC
—Q y }—0Q
OH OH OH
HO (6 (0] OH
OH OH OH

¢ AGVAE A REE&EASY P PD) ¢ AW( L2)§ v L%y A v BiE ywikesdj | Yo!
1)y 1 UB(C1AYYBW 82 v A ¥
BT wWAPE Yy L%yl ¢ ECz j wzOWh-BNAAT VCHW
CHEWACE3 vy V! BHARVBEE: 8 pY v a yC UA °¢CBwWED (WAL
Cwio - - wi Phvba o h A BawsC - %! +AAAWBMBOEEE 0 AT V@ §
a wE AvhozBE)T GHADA z BURE Ay A - wiy W 2@ T V@i £A z WE O
QOnAT Y AEIW ZA 1 -BEGEE 0 B AT 1L +y i iA®GWia A - Xwiey 6%AE0
) © EGAEZ (13A - w\ BOE Yy Vi (/$¢ @ BIRC~E@yYy ¢ 0 - v !



wWCy CHWEEBVO oyl é%y| L %

a-1,6-glucosidic bonds

H,COH H,COH

%l a°E awucC- » GaCu»atCBuApOyYy
| ¢Eve Cu ! A«Yy /¢ Aa CA  wisf AjdRobm CWAGU
6A6A Civw~ y O6AO6A OGy®wnt Az xj 1Cel0Av
Phayw-&v ¢EAUAvV YwEA OB %AAMp 2L Oy CW\Oa

(@ N e

< po
g
O
(&)
=R
<\

€O ¢ ¢ AT COR  oUyzALl~ Ciwaidep i G40 AMEjA & wi o

0j C¢C%HUAyj] Uz%i GA- °éwCz %t CO- | %AI
%1C0) capPtbvpyi wC3 v %CAU cavAmlyivw 3y YOWEA o yewy
LA«y a°ppiwC3v CWARAYWE & VRARIEE Awl Vi AAG
Y%z WAD fAERAAESE Lywig CAR WPAIZE a° ppi wC3 v ¢Ew

Yo@BPpi MEWEWAC ppi wC3

Nonreducing
end L
0

CH,0H CH,0H CH,0H
H 0 H 0 H H 0 H
4 H La 4 H La 4 H La Reducmg
OH H OH H OH H end
0 0 0—
(a) amylose

oy



wCy CHBWEEVO oyl é%yj ! Y%
50CdAp¢E
Cu ¢cawe eé°ciwé on y Coy%a %opi 1yiAi
¢v atyy cwa wgéAyj OCHAGBIVAHENG GEC i 0 WCA C iV i
Y ENE  CuldlwzewApezi ViVia%@@& p ACY § )40 A o (i %A
) WA B WEE(-$ § BIACEEAO ¢ v Yoy BuraP B W&

HO

¢]
OH
OH
Inulin
A6Cluj] y O0AAT CofA °pywaa y a°hk aCv.e&E A
($ UAMYyWE vo WH/$%IUA)Y ¢v jdwl £v aucC-y¢ 6A
yLAE Cu tw-¢&v O0AAEG@HA Cy A

5 Yw - Wi Cwih~ A U &
i v CRi~ Ay A & Al

g ¢ Ay ARG lavCIBE BB IEE | dwl £ v
¢ Av CévVy

H (|)II (‘H;UH
(e C O = .
T/ AN WA N\ Cellulos fibrils
A A\ o 7
¢—0 %—LI cell wall
- 1 on / cellulose 5
Cellulose fibril

€ BoPhatc
microfibril 200 nm plant cell

\\‘ oM oH on oM
'o@o%o@‘o%"@o%o@o'
cellulose

“hydrogen boﬁ-? it ‘;i?o@ ?"@ ?” microfibril
S— @o%?@o%o@o%o@o@;



WCy CHWIEEVO Zoft 6%y ! %h

O6CTEEf CyAywvAciE»w yifec~)AAAOACEE ADB - dvha A
YO EwebP CuO Yt ¢ %A FOUONY PG AWA ¢ wa %{QDa <+ w
a°by Y803y O6zwé OwEyv QCaE Bk GaeMOoza Ac{ AL
A8 S AME  ° p o @ERA yGalMm AA b Glg e owpzp | v A

Yo pi atwaesAv Ao R A Ry

| 1 HO | , oll1

/ Ol 1 111 1HO-Y o Y
OH :

(B1—4)-linked p-glucose units

(a)

(b)
HOHZC\/Ql/o Ho O "N o
., Sl TG PN . e
OQS/\OH 70" Oho>""oH
HOH,C
Cellulose
(31,4 Iinkages)
HOH,C ]
— HOH,C
o&ﬁ\o_ ?
OH
HOH,C HO
HO OH
O 0\
Starch and Glycogen
(ce=1,4 linkages)

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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Saturated fatty acid
(e.g., palmitic acid)

Unsaturated fatty acid
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glycerophospholipid Name of X Formula of X (at pH 7)
Phosphatidic acid — —H =1
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+
Phosphatidylcholine Choline — CH;—CH;—N(CHy)s 0
Phosphatidylserine Serine - CHZ—CH—ltlHa -1
CO0~
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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

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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