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Drinking Water
At the Correct Time Maximizes
its Effactivanasn On The Human Body

*2 Glasses Of Water After Waking Up
- Helps Activate Internal Organs

o *1 Glass of Water 30 Minutes Before a Meal

t‘:___,_,__ - Helps Digestion
'.', -' *1 Glass of Water Before taking a bath/shower
4 ' -helps Lower Blood Pressure

% *1 Glass of water before Going to Bed
- g - Avoids Stroke or Heart Attack
Y Happy Drinking (H20)!!
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Bond type

Molecular shape

Molecular type

Water Polar

Polar covalent

Methane e : Nonpolar

Nonpolar covalent
Tetrahedral

Carbon = 9 =

dioxide / y/ Nonpolar
Polar covalent Linear
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Polar Nonpolar 0

i I
Glucose CH,OH Typical wax CHy(CHy);—CH—CH—(CH,)g—CHy— C\

H /4 OH (I)
CH,(CH,);—CH=CH—(CH,);—CH,

HO OH H H
H OH Amphipathic
Phenylalanine “NH
. i 3
Glycine *NH;—CH,—CO00 |
CH,—CH —COO~
Aspartate *NH,4
‘OOC—CHz—éH—COO' Phosphatidylcholine
Il
Lactate CHz—CllH—COO‘ CHy(CH,),sCH;—C—0—CH,
OH CH3(CH2)1BCH2—(]:|"—O— I H (") +T(CH3)3
CH;—O0—P—0—CH,—CH
Glycerol H - ’ ]i) ’ ’

0.._
HOCH,—CH—CH,O0H

|:| Polar groups |:| Nonpolar groups
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Carrall & Orishoam: Bicchemisiry, 2
Flgure 2.6

The sodium salt of palmitic acid: Sodium palmitate
(MNa’ TOOC(CH ), CHy)

T
. - C_ - CHjCHy—CHz—CH;—CH;—CHy—CHjy)
g . e i 2 L i S o

O A CHy.— CHs — CHy . CH;3 — CHy  CH;  CH; _CHy)

Polar MNomproslar tail

head

Saunders College Publishing
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Triglyceride Phospholipid
(glycerol + 3 fatty acids) (phosphate head + 2 fatty acid tails)
(a) Micelle (b) Bilayer

Polar "head”
group

2— Hydrocarbon
“tail”

H,0
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(a) Lysozyme molecule in a (b) Lysozyme molecule (purple) in an aqueous (c) lonic and polar regions
nonaqueous environment environment on the protein's surface
attract water molecules.
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Water molecules
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.* —<— Hydrogen bond

Acetic acid '\
\
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o Solubility of carboxyllc acids in water

= a
Humber of carbon | Solubility
Name Formula atas |II per 100 q H;:.DI

4 Sowo 59 dawe! ) 1 1 ' '

mathanaic acid HCQOH 1 o
S ! ! ! '

ol alhanoit acid CH;COOH 2 _ o
S99 ) el propancic acld = CHyCH;COOH 2 o
S g ! butanolc acld = CH3(CH3),CO0OH 4 L
\_ S g g5 ! J| pentanoic acld | CH3{CH;);CO0H 5 | =0
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TABLE 13.3 Solubilities of Some Alkcohols in Water
Solubility in HyO

Alcohol (mol/100g Hy0 at 20°C)2
CH30H (methanol) o0
CHCH,0H (ethanol) o0
CH3CH>CH>0H (propancl) o0
CH3CH,CH>CH>0OH (butanol) 0.11
CH3;CH>CH>CH>CH>0H (pentanol) 0.030
CH3CHoCH,CH,CH,CH,0H (hexanal) 0.0058

CHCHoCH,CH,CH,CH,CH,0H (heptarol) 0,008
& The m finaty symbolmdicates that the alcohol 1s com pletely miscib le wathwater,
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TABLE 2-3 Solubilities of Some Gases in Water

Solubility
Gas Structure* Polarity in water (g/L)t
Nitrogen N=N Nonpolar 0.018 (40 °C)
Oxygen 0=0 Nonpolar 0.035 (50 °C)
Carbon dioxide & & MNonpolar 0.97 (45 °C)
0—=C—=0
Ammonia H Il{ H Polar 900 (10 °C)
Ny
&
Hydrogen sulfide H\S/H l Polar 1,860 (40 °C)
&
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’ ™ | Hydrogen bond
— 0.177 nm
ﬁ+
() ¥
| Covalent bond
0.0965 nm
5
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Melting point (°C) Boiling point (°C) Heat of vaporization (1/g)*

Water 0 100 2,260
Methanol (CH30H) —98 65 1,100
Ethanol (CH3CH,0H) —117 78 8b4
Propanol (CH5CH,CH,0H) —127 97 687
Butanol (CHz(CH,),CH,0H) —90 117 590
Acetone (CH3COCHs) =95 56 523
Hexane (CH5(CH,),CH5) —98 69 423
Benzene (CgHg) 6 80 394
Butane (CHs(CH;),CHs) —135 —0.5 381
Chloroform (CHCls) —63 61 247
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Ice T~ Liquid water

Hydrogen bonds are stable Hydrogen bonds
constantly break and re-form
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Material cal/g°C
Water 1

Ice 0.50
Steam 0.48
Silver 0.056
Aluminum 0.215
Copper 0.0924
Gold 0.0308
Iron 0.107
Lead 0.0305
Brass 0.092
Glass 0.200
Wood 0.41
Ethyl Alcohol |0.58
Beryllium 0.436

opg by e b q

Q=mCDT
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Adhesion

£ Water-conducting
' cells

¢ i

" '__ ".‘I :-;- A N _F:TF.,'L ""-:-.:E;i.!
‘ adhesion
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Direction
of water
movement

Cohesion
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uﬁ“’h)T,éH-‘_Mq

Keg =[H*][OH]/[H,0] =1.8x 101 M
Concentration of water - oneliter = 1,000g
MoleWt Water = 18.015

[H,0] =55.5M

Ky =[H*][OH] = KX [H,0] =1x 10 M2
for purewater [H*] =[OH]

so, [H*] =10' M

pH isnegativelog [H*] , for purewater = 7.0
pH+pOH=14
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[|-|+] :-[OH']

?

Neutral

32

Acids donate H* in
aqueous solutions

[H]=[OH] [—7

Bases donate OH-
or accept H* in
aqueous solutions

14



pH=-log(H+) q

TABLE 2-6 The pH Scale

[H*] (m) pH [OH™] (m) pOH*
10° (1) 0 1014 14
1071 1 10-13 13
102 2 10-12 12
1072 3 10-1 i1
104 4 10-10 10
1075 -+ 10" 9
105 6 10°8 8
107 ¥ 107 i
1078 8 10-9 6
109 9 10-3 5
10~ 10 104 4
1011 11 103 3
10~ 12 102 2
10-13 13 10-1 1
i 14 0% (1) 0

*The expression pOH is sometimes used to describe the basicity, or OH= concen-
tration, of 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.
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W fow M
T
HI‘ H.

Acidic
solution

OH-
M-

H* [TH i
OH- OH-
W L&
i
Mevtral
solution

OH-
aH-

OH™ M oM

Basic
solution

Meutral

Increasingly Basic
'-l"1 = [ﬂH']

[H] = [OH]

pH Scale
0

1
Battery acid

Gastric juice,
lemon juice

3 Vinegar, bear,

wine, cola
Orange Juice

4 Tomato juice

EBlack coffes

Rainwatar
6 Urine

Saliva
T Pure water

Human blood, tears

& Seawater

10
Milk of magnesia

11
Household ammaonia

12

Household
13 bleach

Owen cleanar
14
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35 Strong acid Weak acid



The dissociation constant for a weak acid is:

A __[HJAT _ [HT] [AT]
HA® He+A K, = T [HA]  [HA]

Take the log of each of the terms of this equation.

[A7]
[HA]

logK, = log[H*] + log

Rearrange as follows (remember to change signs): |
[A7]
[HA]

—Jlog[H*] = -logK, + log

Substitute pH for —log[H*] and pK, for —logk,.

[HA]

W — g gwiid dJolro [pH = pKa + 10g [A ] ]
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40 Lehningsr Principles of Biochemistry, Sixth Edition
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Carbohydrate

H OH H Oy
+
HO o OH

Maltose
Disaccharide
Protein
H R © H
l [ on
H—N—C—C—N—C—C —0OH
| I I
H H
Peptide
(portion of protein molacule)

Lipid

H

|
Cy7H3sC00 —C—H
|

CnH:ﬁCOO _'? —H

Ci7HasCO0 —C = H

Fat

H

4+

+

Water

Carbohydrate-

—_—

digesting enzymes

+  Water — =
Protein-
—p
digesting enzyme

+  Water ———————

Triglyceride-
———————

digesting enzyme

e ——

H—
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H O u
+
HO OH
Glucose + Glucose
H R © H R O
| I I 1 1 1
N—C—C—@ll + Bll-N—-C—C—oOH
! 1
H H
Amino acid + Amino acid
20 H
Cy7H3:C 1
177738 \0. -_-C“H
o]
-
CiHgCT +
“~oH H8—c—H
~0
Cy7HgsC
e [
1
H

Fatty acids + Glycerol
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trans-A“-Enoyl-CoA Hydratase
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