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Chapter 2

Organic Compoundsas gaad) <l sal)
(Biological Molecules)as ssall iy 3al)
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Lectures 2
diE 5 jualaall
Organic Compounds 4; gal) s jall

+ Organic compounds contain carbon atoms
058 D3 e (5 siad 4 gaand) LS all
¢ These organic molecules are called Macromolecules  Also called
polymers
Gl e sl Banae s Liayl 9 By g (i 4 gudandl Oy Ja 52

¢ polymers made up of smaller “building blocks” called MONOMERS

el gall Al el By Al Cilas g (e O 5SE C yad gall Baae

% There are four categories of organic compounds are important to living
organisms
A9 dad) il dagal) g 45 guaad) LS jal) (0 Ciliial &) A o

1) Carbohydrates < g S

2) Lipids R
3) Proteins il g jal)

4) Nucleic acids 4xgsil) (alaay)

£l 5adl) oluasSl) 4 Julady) Aall) cldUalf (g a5 3 Al /3

0583761260 sL il g (i glill g pleasSll g pLadl das jia ciladle
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Properties of carbon atom ¢s81 3,3 gailad

+¢+ carbon atom has four valence electrons and it can covalently bind with up
to four other atoms
A Dl a ) ae b s 55 kel 585 g S o ) Ll O 50,8113 )3
+ Leading to an almost infinite set of carbon structures from simple methane
(CH4) to complex ring and chain structures like simple sugars-or complex
starch molecules
dalal) o) Alealead) 53 CuS) Al ) Jaseaad) jlisall cpa A g0 KU )l (e Badacde gana ) And e
sabaal) Ll liyia gladasadl by Sl Jia 3a8aal)
++ Carbon atom can attach to functional groups which helps to increase the
solubility and reactivity of organic molecules in water - thus making them
useful to biological systems
Che 5 Al sll 33l ) (8 2o bud @ill s Aadahs 5 Cle sanay Ll )Y (53 )81 3,0 kel
G gl 5 5 Y 1 ke Al L (5315 eLall 8 3y gumall iy 5

Y ¢ ¥

O gungd) e 9 Asl)

C

®Electron from hydrogen

®Electron from carbon Qs Ga Qg sl Lezal g0 SN 5,3 L) grida g5 deama
Tanlull Al )l ) oSy LS Sl g )
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Dehydration reaction stall g 3 Je s
Condensation <idisill Jelds g

Hydrolysis
(el Jall) slal) Al Jelds

By dehydration reactions, Monomers
form larger molecules
Al A 588 Al el gall el gr Jelei ddad ¢

By  Hydrolysis, Polymers  can
disassemble to monomers
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Carbohydrates<! s g <l

 Carbohydrates are the most abundant organic molecules in organisms
dal) cliilst) B3 89 4y pand) il yall JES) & il jaan 5 K1)
« A carbohydrate is composed of carbon, hydrogen, and oxygen atoms in a
ratio of 1:2:1
OS] 239 () O g8 2 (o) S T Ay (S g (R 9 (189S (4 G 9SES Agudand) LS yall
% for example, CgH1,06  (JsSsialh)
» Carbohydrates serve as energy source for the human:body
Gy avad 2l jaaeS Jand Gl jan o S
Glucose molecules
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Many Carbohydrates are Saccharides (Sugars) <b Sw ¢ e &l u g Sl alina

() andii g
I.  Monosaccharaides <k Sl 4l
II. Disaccharides <l Sl 450

l1l.  Poly saccharides <t Sl saac

1) Monosaccharaides <l Sl 4t
— called Single sugar molecules 4aa¥ Sl @by da sor simple carbohydrates
Aageall Gl s 5 Sl
e.g. Jieglucose JsSsa | fructosesiS 4 | ribose e Sws | galactose 5SS
> In agueous (watery) solutions, monosaccharaides form ring structures
Aila JIS3) ¢ 55 dgalay) il ,Sd) Akl Jllacall 8
Glucose: Chain( linear) and Ring il (<55 (hd) Alulu JSa 4l Sl

H 0O

\ /7

1l|3 6CH;0H 6CHo0H
o R S —

1 /| |.| H /l H
HO—C—H 4\ H \ H /’
H—4(|}—OH /‘\- — \?H H/‘
H—Etll—OH 3‘3—10 oh

H
(a) Linear and ring forms (b) Abbreviated ring structure

¢ U gl 43bd g 48l dia

8 e “ax ..'
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2) Disaccharides <l Sl 4l
— Formed from the binding of two monosaccharaides by a glycosidic linkage
S ddayl ) Aol g dpala) Sl Sl (e (] A (g0 () 585
e.g. sucrose s Sadl(cradll Su)  ———3gglucose and fructose)
lactose s3SI (lll jSw)  =——3glucose and galactose)
Maltose (L&l Su) 3¢ glucose + glucose ).

+ Examples of disaccharides

4l cly sl e Al

Je\ds
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o ’:w ) Dehydration reaction
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fa of two glucose units H A
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; from glucose and fructose. @ A S
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3) Oligosaccharides and Polysaccharides <l Sl daaaia
— Longer chains (polymers) of monosaccharides
(oligo = few J:& | and poly = many e )
e cily Sl (e 4l gha Judls (e 3 ke
— called Complex carbohydrates sadaall by Sl o
e.g. glycogen (s> sSba and starch Ll cellulose Jsblwdl

% Glycogen o> Shall

* is a polysaccharide that is stored in muscle and. liver tissues (energy or
carbohydrate storage form) in animal
A8l (5 5351 8 ) geaS Jamy 5 081 g cidhadand) Aavaadl (8 ) 530,53 5 LSl se G ST
) gaall (8 (a5 SH
« stored glucose in animals Ul sl A Sl oAy
It consists of long chains of glucose molecules
JsSshall Al ja e Al gha Al (e 0 Sy

% Starch and cellulose ' sldead) ¢ Ll

+ are polysaccharides that are found in plants

GElall (8 a5 Al g Baae b S o
» They also.are long chains of glucose molecules but are organized differently
than glycogen
o OasSlall e (aling 5 S glall il e i i OS5 35S slall e Al sl Judls (e B e L) (4
« Starch is a major energy(carbohydrates) storage form of glucose in Plants.
) 8 (s g KLl 4Bl adic ¢ 3ha L LAY
Cellulose is a structural polysaccharide in plants.
Jie d8all ¢ 30 (el s LAl S 3 (8 Jay () bl 8 Aty il S oae sa sl sl
(<L)
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Lipids ¢sall

» are Long-Chain Organic Compounds that are Not Soluble in Water

slall (& s (5 Al sl Judls 5345 pume LS o (8
« Lipids are hydrophobic stell daa 5 (sl
— Consisting of mostly carbon and hydrogen atoms

O 503l s Qs 08l 53 (e O ST
— Lipids are fats 022, oils &5, phospholipids 4 seé ¢ 583 | cholesterol Js_iusd <
,sterols Y5 il | and waxes g il
- Fatty acidsAsiall (alay)

— Energy-storing lipids Z8Uall 45 jaa () a3

— Long chain of hydrogen and carbon atoms with a carboxyl functional group at

one end
Al ol ol 50 €l Ao ganas s o aa gl 5 0 90 )SI ) 50 (e Ay gl Al (e B e o
lileal) as

— The carboxyl group (COOH) can bind to glycerol molecules to build fats
Ol o0l Uy ppmlal) iy S Lo Y1 51 S e g gl
Such asdi«
 triglycerides 45 ¢ saall (with three fatty acids) &saa (alesl E36 53
% phospholipids 4 sauall o aall (with two fatty acids) asall palea¥) e QU 52

s sl eluansl Lﬁj#‘f\ 4zl SlulUall g a0 :UJL“" /a

0583761260 sL 3l g sliakll § sLiadd daa yia ciladla

b
/////////////////////////////////////////////////////////////////////////////////////////////////////////////
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»



»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

&y yuaadl) Adud) sl 0583761260 A /2

Fatty Acid Structure A8y gaesl) s 5
—C — -
|
[

Fatty acid

v' Carboxyl group (COOH) JsS 52 Sl de saxe =3 fOrms the'acid. paesll ()5S
Ualaa¥) ailiad dudaat Ll e

v’ R”group —> isa hydrocarbon chain:osS suedl Aol

|

. Fats and oils (triglycerides) (A5l ¢ gaall ) i gaill g 9ol

e Composed of Glycerol & 3 fatty.acid chains diaa paleal &35 J g pnlall e o585
e Glycerol forms a key component.and the “backbone” of the fat.
O (5 sehall 3 sanll 5 oalidall ) sSWlIS J g el Jany
e Glycerol contains 3 carbons and 3hydroxyl groups
JauSig )l e e sama S5 (52 S Dl )3 W6 e J g pulall (6 5in,
e Fat forms when a glycerol head connects with three fatty acid tails.

Aiaall (alaa) pe Jgad G J g punlall il aat Ladie ¢ saall ¢ <5
H

HO—C—H Fatty Acid

GLYCEROL HO—C—H

Ho—t|:—H

Fatty Acid

—rOoxmMN<ro

Fatty Acid

H
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> Dietary fat 4313l ;a3 consists largely of the molecule triglyceride which
composed of glycerol and three fatty acid chains
4080 Galeal 5 J g pmulall (103 5085 ) gy () 5SH
» Synthesis of fat use the dehydration reaction called (Ester linkage)
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Fats are classified into saturated and unsaturated fats

dagiia p& gl Aapdia (983 ) Al (ygal)
1) Unsaturated fats dssda sl G eaal)

» have at least one double bond between adjacent carbons in their fatty acid

chains and bend in shape at each double bond
IS e JSEI iy dgiaal) (alea ) Alades 8 50 )SH @3 anle Aasdia ye Aagly JBY1 e Le
(A OS5 5 il pamy o 55 A0 Al Il ) Al Al
_Unsaturated fats are classified into ) Zasia pall ¢ saall aniis
a. Monounsaturated (1 double bond) &ual dagla &
dapba e A A ) e (5 gias
b. Polyunsaturated (2 or more double bonds) 4l dasda s
Dlg) Al e Gl (il ) e (5 s
— Unsaturated fats tend to be liquid at room temperature
A B s A o (A AL O oS5 () I Jaai 45000 () sl
i.e., oils sl Jia
2) Saturated fats Aasiall ¢ygaal)

» They have no double bonds between the carbons in their fatty acid chains and

thus are straight in shape
SIS 5 45 snal) siaban IV Judls 8 5280 <33y Al a5 5 Sl (5 53a3Y Ampiiall () 520
(Frndia ) Jia o0 Joai¥ (e ) JSAN (8 dapiiivnn (5555 (A
— They are completely saturated with hydrogen atoms and cannot hold any more
atoms
oA @l 3 sl a5 Ul ety 5 Gaa g ) Gl ) Lalal dxiie
— Saturated fats are solid to semi-solid at room temperature
A all 3 )l s da (B Ada dad ) Aolia () STABAN ) el
i.e., butter s Jis
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» A diet high in saturated fats may increase the risk of having a stroke or heart

Attack.
Al La W) 5l daneally LAY Sl (e dy 3 deadiall dyiaall aleaWl iadl o132
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e Fats with saturated fatty acids are saturated fats
dasiia (980 (oS0 Andiall Apaall (alaa¥l 53 (o saall
e Fats with un saturated fatty acids are un saturated fats

dardia pe (5 S dandall jie daall (alaal) 3 o saall

Fats in Organisms 4l il b ¢ sl

e Most animal fats have a high proportion of saturated fatty acids & exist as
solids at room temperature (butter 3x ! , margarine seluall el )
o i Alia o) ge R o oaa gy diaall (b e alle A el Gl pall ¢ gad alaas

Zﬁ)ﬂ\ﬁ)\ﬁ:\;‘)&
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Phospholipids 4 siudl) ¢y gaal)

e Phospholipids are Both Hydrophilic and Hydrophobic
slall dana yue g clalll dna Cpinal A1) SIS Leaal () 6S5 A5 () saal)
slall dma e dgins Galeal 2 5 slall cane J gl (5 0 (e (5S35 LY
e Consist of a glycerol molecule, a polar head (containing a phosphate
group), and 2 non-polar fatty acids tails
Anall GaleaW) e 2 ) 25 (Cldu s de gana o (5 giat dpdad Gl ) )Jgpaalall e (585
* Their unique structure allows phospholipids to form bilayers when
placed in water
LY slall (8 poda i Ladie (Ui sailudlS) (piiada 0 0S5 Ol Ll ey A3 sl () pall oyl S il

e (5 siad
1- Polar heads face outward z_ &l dghd gy, ... Hydrophilic sl 4:as

2- non-polar fatty acid tails face inward dalall &xiaall (aleal) e dnhd e Jn )

...... Hydrophobic slall dna ye
— The cell membrane is one such bilayer of phospholipids

aaila sall o sanll e puinde e 3 5lie (5 AT cLEal)
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Head u’ce
CHy- ':‘ ~CH,
H~C-H

e

Polar head

-

FIRECIIRTS

Cell
membrane

dld 8 Jgpd ¢. Arrangement of phospholipids
ina portion of a cell membrane

sLie (e o 3 (B Ay stadl) (g pall (i i
sl

-

a. Chemical structure of a phospholipid

g ghal) ¢ A Lasl) cu

s sl pluaasl) ;\-I,j#'ﬂ 4zl SlalUall g a0 ;uil.u /a

0583761260 $4 il g (o il g pleasSl) 5 pLiadd day jia ciliadle
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Steroids and Sterols<¥ g i) 9 iy g i)

e Steroids are Lipids with a Common Four-Ring Structure
Qlalall ce by S 5 93 (9 (A il g i)
« Steroids and sterols are important to normal growth and development
Dkl 5 anlall gaill dege Dl il
Include Jeis
a. Cholesterol Js_iuw! <l
b. sex hormones dsuiall &b sa el
c. and metabolism regulators 3l Jiaall Slalsia
a. Cholesterol is an integral part of cell membranes
Alall clie 8 aga e s 58 Jy yind S

— Allowing for membrane flexibility and growth
sailly (5 sl sLaall 4 5 yay g inslS oy
b. The sex hormones are steroids that are important to the reproductive

systems

ALl 3 jea Dl dage (5585 (Al Cilay g i (o8 Apuial) G sa el
— Estrogen and Testosterone
Gl 5 a9 i) Jia
v Estrogendisy) o s« a—> (Estradiol) is female sex hormone
S SN Gudal) ¢ ga R
v' Testosterone 5553 (5 2 =2 js male sex hormone
s S Gaiad) (90 0
» Anabolic steroids, which are related to testosterone, stimulate growth of
the muscles
COldand) gty prand (5l )6 )5S () 5a g o A8e Led (Al dpia)¥) il 5 i)
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85 ouel d

Hydrocarbon tail
H,C

OH
CH,

HO HO
(2 X B ) TSRS
Hydroxyl group (s uial) Gigan o
::'“ | Cholesterol Don Farrall/Photodis¢/ b. Estradiol (an estrogen or
St 9 sl oS Getty Images female sex hormone)
$H,OH
OH C=0
CH, CH,
OH
HO
CH, CH,
0 AT, Willett/Alamy O
¢. Testosterone (a male d. Cortisol
sex hormone) st

(S Gudall & ga8) & g sl
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uestions

v' The following structure refers to: ) ssdu G cus A
1. Phospholipids
2. Glycerol
3. Fatty acid structure  4sall galaa¥) qus i
4. Triglycerides

R—C—0CH
I
L

v' Lactose consisted of .......... (% (9SSl
1. Glucose + Glucose
2. Glucose + Glactose JsiS3a 5 jSgla
3. Galactose + sucrose

v" Building block (monomer) for organic compound is.....:

A guzl) S yall 5Ly ) 5B

1. C on X
2. Heasond
3. N eyl
v Which of'the following is the largest? =S¥ s A& ¢ )
1. Kingdom 4sleal)
2..Species
3. Class
4. Phylum
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v Molecules are composed of........ and arranged within.........
.......................... Jala B (Al L e 0sSE Gy el
1. Cell, organs
2. Atoms. Organisms

3. Atoms, cells WM& | i)

4. Tissue, organs

v" Grouping of organisms based on characteristics is called.. ..
st gaibadl) il e dual) il Caias
1. Homeostasis
2. Classification
3. Taxonomy il als
4. Domain
v Which of the following largest in size? aaall & sy Jal
1. Organelle
2. Tissue gl
3. Molecule
4. Cell
v' All the following carbohydrate except? lasls &l s g S ¢ oS Sl JS
a. Ribose
b. Starch
c. Cellulose
d. Glycerol Jg sl
v" Hydrophobic means...... slall o S

1. Like water slall 2y

2. Don’t like water slall iaa &
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v Homeostasis means....... % A3/l Uil
1. Sensing and adapting environment Aiul) as iy ey
2. Acquiring and using energy  48Ua ellging 5 iy
3. Reproducing sy

4. Constant internal environment 4 dua)s diy

e is a structure composed of more than one tissue.
i e S Oa S gl
1. Tissue
2. Organ g
3. Organelle
4. Cells
v' The classification level of “Animalia” is. .c...2 <4l gadl A<lall Ciiail) (o giowa
1. Domain
2. Kingdom < gial) d<laa
3. Phylum
4

. Class
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