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Chapter 1
The Chemistry of Organic Molecules

= The organic molecules includes:- (sl 43 scazll CLS
1 Carbohydrates. (<©b_Sadl) Gl jua s Sl
2 Lipids. ¢
3 Proteins.<bis 5l
4 Nucleic Acids. 45l (aleal!

Carbohydrates J

= The majority of carbohydrates have a carbon to hydrogen to'oxygen ratio
of 1:2:1. (Sl (pa g )dd 5 99 S (5 a0 &l oa g KU e

H_ 0 i
Ay " 4 H—C:—OH
C e ] H—C—OH =0
= Carbohydrates have 3 types:- ¢/ 58 &30l a8 L] HO_LH
& I\/Ionosaccharldwes..‘*-,mb‘ﬁ‘ S Sl M on e C—OH
£7 Disaccharides. 4l el Sl et —on et —oH
£7 Polysaccharides. (oSl syae) 3adeall L HSulf H-S—oH N
} !
Glucose Fructose
(an aldose) (a ketose)

l Monosaccharides:- l Lalal) &l Sl

= Glucose, with six carbon atoms, is a hexose and has a molecular formula of
CeH1206. A sl iz ((oilin Sus (o) HomSa o O S Dl ulaw sShal)

[ Examples of Monosaccharides:} (Glucose — Fructose — Galactose)

= Ribose and Deoxyribose, with five carbon atoms, are pentose sugar.
s i 5 405 S 53 el Sy K (€Y1 s s 5l g sl ) S
= They arefound respectively in the nucleic acids RNA and DNA.
palY) G siia (5591l Gmeally gy sml ) (555l Gmanll 8 il aal 5 a s

{7 Function'of Monosaccharides (Glucose):-
v Glucose is broken down during cellular respiration, produces ATP

molecules. ATP &l ja min g (g slall Guatill JAA 5 SIal) sy

l Disaccharide:- l Aty ey Sl

U A disaccharide contains two monosaccharides that have joined during a

dehydration reaction.
slall g 53 delds JOA Jagi 5l 5 dgalal) Gl Sl e Gl S Sl (5 say
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[ Examples of Disaccharide:- ] (Maltose — Sucrose — Lactose)
OS5 5 Saall = sillall) AUl by Sl Al (pa
Y maltose arises when two glucose molecules bond together.

Lo o iy S iy Ladie AN sl S 0

CH,OH
Maltose = glucose + glucose H ;

& Sucrose (table sugar) forms from glucose and

fructose monomers. o OsSE (33l Su) S5 Sl Su | Qucoss” GIucos?aH
D588 5 HsSa s e Gilas o '
Js_Sw Sucrose = glucose )sSa + fractose )5S 3

% 1t is extracted from the stems of sugarcane or the “/@

roots of sugar beets to use as table sugar.

Maltose

paiunl Sl jab Heda g Sl Ciial s ez A0 s

Balell SUS
% Lactose is a disaccharide found in milk.
cudal) P IEEY L;x\_u SRV J)'.'\SM\ [ cron CHLOH 1
' S R o o

% Lactose is glucosg ?omblned .\.Nlt.h galactose. > glucose)—_

55SYla e 2t 5Sla o 5l 35S
sucrose

Lactose = glucose + galactose L )

l Polysaccharides:- l daSaallicly Sl

- Polysaccharides are polymers of monosaccharides linked together by
dehydration reactions.

slall & 3 cOle s ddan) g lae ot pall Lpalal) il Sl e b € Clas g 4 Bl iy Sl

- When an organism needs energy, the polysaccharide is broken down to
release sugar-molecules.

Sl a3 pal iy (yaall) Sbaad) Sl (s AEUal sl (3 laall #liag Laxie

[ Examples of Polysaccharides:- ] (Starch — Glycogen — Chitin — Cellulose)
(Dbl - Gl - oS00 - Laall) cBaaal) iy ) Alia]

- Starch is @ storage polysaccharide in plants. Jic Ul 3 () jaa g diaa S Ladll
= Potatoes and grains, such as wheat, corn, and rice, are the major
sources of starch in the human diet.
Oy Apaas 8 Ll SN aaall a5 oY1 3 ,A g alll (i (o gaall 5 Ualdal)
- Glycogen: Animals store glucose as glycogen.
CeasSla S Shall (¢ 3a8 Ul gl
= Most of our glycogen is stored in liver and muscle cells, which
hydrolyze the glycogen to release glucose when it is needed.

Aalisg Ladie S ) cpa sS0aT Blay 5 «hBliasl) g 2SI A () 33 (o S0a) alana
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- Chitin, is forming the exoskeleton of insects and crustaceans.
Lyl g ol piall e AT il s el JSaedl o 56 ¢S
- Cellulose encloses plant cells. (sl Jlall ) ga &) A8l 41800 Jasy ) gLl

Lipids J

= Lipids are insoluble in water. slall 3 4513 e () gall

[ Functions of Lipids:- ] (Energy Storage)

= The main function of fats is energy storage. A Gram of fat stores more
energy than carbohydrates.

2 50 )SI e ST g gaal) e asl sl alpal) ¢ ay A8 0 3A5 e o Al I Ads )

= Fat, a well-known lipid, is used for both insulation and energy storage by

animals. ) gl Ao g0 A8 (0 53 s J ) (e IS AN sa ) andig
= We are familiar with fats and oils because we use them as foods and for
cooking. plhll eda g o)23S Lagaadins WY geaally &g il Ao ) alina (ad

[ Types of Lipids:—](Fats — Phospholipids — Steroids — Waxes)
(g sadd) - Sl s sl 28 jauaill ¢ saall - oy saall) gy gaal) ALl

= Phospholipids and steroids are alsa important

lipids found in living things. Hydrophilic
) dagall () gaall e Liay) il g yially 3 jaudall ¢ gaall heads
Aoad) B8 il 8 aa 8 | Hydrophobic

= Phospholipids and steroids are the major Glls
components of the' plasma membrane in cells.
= A ullY) s KA s Gl gy ) o5 e adall sl
) : LSRN a3l sl

= Waxes, tend to have a protective function in living things.
Al i i) 8 dles Cailla 5 (<DDlaY Cangd) Ll ¢ sadil
= Cells could not exist without phospholipids.
Bokudall (ygaall oy gn AN aal 53 G e Y
= phospholipids the major component of cell membranes.
e okl eliall (eI 5 Sl a5 il () saal)

[ Types of Lipids (By Carbon chain Structure):- ] (Saturated — Unsaturated)
(Rarlia e - Aanlia) (G SH s a3 o o) a3l £ gl

£¥ Unsaturated Lipids:- (Double Bonds) (css it i dail gy ¢ i) dapdiall 1€ ¢ 9aal)

= Some fatty acids contain double bonds. 48l hal 5 s a3 () spall alea¥) azy
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= Fatty acids and fats with double bonds in the carbon chain are said to be
unsaturated. — s S Aluds 84S Ly 5 ) 5 et Gl G saall g G saall palaal) o
asall

= Most plant fats are unsaturated oils, such as Corn oil, olive oil, and other
vegetable oils. sl )3 0 ) Qe dandia e Gy A Al g saall Qe
(s AY) llall) @ g padldl &gy

£¥ Saturated Lipids:- (Single Bonds) (0080 A b gl a5 5 5n) Araiall ¢ g2 )

= Fatty acids and fats with single bonds in the carbon chain are said to be
saturated. — s S Alale 8 dalad Tl 5 (g 5a3 Gl g saall 5 0 sl Galaal) e
Anplial)

= Butter and beef fat are solid at room temperature. They are saturated fats.

Aaadia 80 a5 A3 a1 ) ya Aa 0 B Alia ¢ SEIGY (g 5030

= Butter and beef fat have no double bonds; these fats'may contribute to
cardiovascular disease.

Clal) (il el o ALl ) Gsaall sda (a5 2y A g0 S dail gy Y Gsaas il (s sai Y

Adle Sl

7 Steroids have the same four-ring structure as cholesterol, but each differs
by the groups attached to these rings.

DAl Lagie SIS Caliag (3 Shg o5 il i ool el S 5l (i Ll il g sl
calalal) 0l MJA\ QL‘:M\

Proteins J

[ Importance of protiens:—] il g yal) A

£7 Proteins ‘are important to the structures of cells and [P

organisms.and participate in everything they do. v "

A a s el JS (el Lt g B glaall 5 AIA0) CuS) il dage Sl )
{7 The mostimportant role for proteins is as enzymes.

il IS il g all dpeal S 50

7 Hemoglobin in red blood cells is a transport protein

that delivers O, to working muscles. (s~ s& ¢l yeall 2all LIS & sl gane)

Alaladl S zandl ) GaanSY) Joa gy 3 5 (s

[ Structure of protiens:- ] Ot g al) S 8

= Proteins are made from amino acids monomers linked

by peptide bonds. L)ALAA\ b yaaa Q\JA} ) Q\.&.ﬁ})ﬂ\ Ujﬂ R

i Jayl 5 5 Lae ddadi ye doial Amino Carboxyl
Tttt ) o ' group group
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= As we see next, this huge diversity of proteins is based on just 20 building
blocks. (i daulul 3as s Yo ) o oy iy ull (4 sl g guill 8 G2 Cog LS

= The simplest amino acid is glycine. Leucine, Serine, Aspartic acid are
examples also.

[ Peptide bond formation: ] Al Jag) 1) (3 98

Carboxyl Amino bond

group group
H Dehydration i l

"' H o H
N /O H Va reaction ~ | | 7
N c + N—@—_ — N—C—CN—C—C_
H \@ @ | OH H 1 L on
R

Amino acid Amino acid Dipeptide
Nucleic acids J
Tl) nitrogen-
. . . . . SOy DLy phosphate (p) containing
£¥ Nucleic _acids are information orich 7 ° base
o~ 5

polymers of nucleotides. sl (Ll&aY!
S il slaally 4 (308 las5) Gl el s (4
- G . - : 2'
L0l il o ha peitose sugar

0 The monomers that make up M a. Nucleotide structure
acids are nucleotides. .<alafiglS sall s 455 6ll alea¥) &8 Al 3 jumall Glasl )

[DNA has the nitrogenous bases: ] diia g4 30 68 4ay i DNA

adenine (A), thymine (T), cytosine (C), guanine (G).
CainaY) Ol e i) Ol sl

= RNA also has A, C, and G, but instead of thymine, it has uracil
(u). (AC, G, U) ,
$sing 4dld OBl e Yo <15 ¢G5 Cs A e Ll (5 5iay RNA (aes

(U) el ) e
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