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Cells and cell components; structure and functions of water in cellular
biochemical processes; buffer solutions; structure, properties, functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes and coenzymes; and

applications.
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NIRNNUNGNRNIURIIRNAINNE/RAVDI Buchners

The winner of the 1907 Nobel Prize

in Chemistry for his work on fermentation.

Eduard Buchner
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James B. Sumner
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German anatomist Walter
Flemming recognized and

explored the fibrous network
within the , which he

termed . (Flemming

had actually discovered the
chromosome)

Drawing of mitosis by Walther Flemming. (F. C. W. Vogel, Leipzig, 1882).
Reproduced from Flemming, W. Zellsubstanz, Kern und Zelltheilung
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NSLYNATARIARDNUDY Meischer

e Friedrich Miescher, The man who discover DNA.

 Miescher carried out for the isolation, analysis and

characterization of DNA.

Johannes Friedrich Miescher




1aSI8319aLdULaVaY Watson NU Crick

James Watson and Francis Crick,

crackers of the DNA code, in 1959
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Chromatin
Nucleolus

Nuclear envelope

NUCLEUS{

Centrosome

Golgi apparatus ’T U!J]
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Cell wall
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A plant cell
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Not in plant cells:

Lysosomes
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Flagella (in some plant sperm)

Plasmodesmata




An animal cell
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Muclear envelope:  Lipid, | protein

Muclealus: Mucleic acid, protein

Yacuole:  Small malesules

Muclaus: Mucleiz acid, pratsin

Smocth endoplasmic  Mainly lipid,
reficulum: | some protein

Farcxizome: Lipid, | pratain

Flasma mambrane: Lipid, & pratein

Cellwall: Polysaccharick

by

!

__________.-—-—- Mitochondrion:  Lipid. pratein,
.1 TR Mucleic acid

F n:;"‘=- Ribcsormes: Mucleic acid, protein,

Chlcroplast: Lipid,  pratein,
Muclaic acid

Cytoplasm: - pratein,  small molecules

Golgi complex: Lipid, pratain,  polysaccharide
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Heat of
Molecular Melting Boiling Vaporization
Compound Weight Point {“C) Point {“C) {k]fmol)

CH, 16.04 ~182 —164 8.16
NH, 17.03 —78 —33 23.26

H.O 18.02 ) + 10K} 40,71
H-5 3408 86 —il 18.66
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Hydrophilic
Property

The coating also has a hydrophilic property that makes water droplets spread out, or sheet, across the surface of the glass.
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Membrane Structure

Hydrophilic
region of protein
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NaCl(s) — Na'(ag) + Cl (aq)
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physiological pH
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Haousshold ammonia
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S Strongly Acidic .

pH is the -= 1 M HCI

negative of the
power of 10

of the HY molar
concentration
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== Stomach acid
-+ Wine

Eqgg white, seawalar—__
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Numerical examples from Shipman, Wilson and Todd.
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pH = pKa + log



Acid (Proton Donor)
HCOOH
Formic acid

CH,COOH
Acetic acid

I:f-'H
CH;CH—COCOH
Lactic acid

H;PO,
Phosphoric acid

H.PO,™

Dihydrogen phosphate ion

HPO

Monohydrogen phosphate ion
H.CO4

Carbonic acid

HCO,™

Bicarbonate ion

C:H-OH

Fhenaol

NH,

Ammonium ion

Phosphoric acid seties Carbonic acid seties

Conjugate Base (Proton Acceptor)

HCOO™
Formate ion

CH;COO™
Acetate ion

L'l}H

CH.CH—COO~

Lactate ion

HPOy

Dihydrogen phosphate ion
HFO <~

Monohydrogen phosphate ion
PO

Phosphate ion

Bicarbonate ion

O,

Zarbonate ion

CsH:0™

Phenolate ion

NH;
Ammonia

K, (M)

1.78 = 1074

1.74 > 1073

1.38 = 1074

7.24 % 107

1.38 > 107

3.98 % 10713

4,27 % 1077

5.62 % 1071

1.29 x 10~ 1%

5.62 % 1071°
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A28879 AaINTaIuNUWIWas pH 4.00

nInaaunian pKa lnalaed 4.00 Aansawasin (3.75)
I EnInazd@n (pKa = 4.76) wnuansa bl anlse
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M lrnIawasINaNNLTNTY 0.1 M 226891 sodium formate
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UWWa3 pH = 4.00 a1uA8IN1T (Ans. = 0.178 M)

lunad i latasansawasin 0.1 M 1ild pH 4.00 628 NaOH
nle lrna
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