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Biological molecules

|Week| ________Topics | Leaturer

1  Introduction (Course Contract)
Biological Materials
Cell : Structure and Function
Energy and Metabolism
Pertumbuhan dan Perkembangan sel
Organisms Classification
Siklus Unsur

Midterm Test (UTS)
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8  Ecology

9  Biodiversitas

10  Plants and Agricultural Technology

11  Animals and Agricultural Technology

12 Microorganismand Agicultural Technology
13 Gene
14  Bioteknologi

Final Test (UAS)
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|Week| ______ Topics ____ Lecuurer

1  Mikroskop dan Kalibrasi

Sel Tanaman

Sel Hewan

Sel Mikroorganisme

Respirasi dan Fotosintesis

Keanekaragaman Hayati Perairan

Interaksi Biotik dan Abiotik
(UAP)
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@ Tugas Terstruktur

Simple carbohydrates

Types of carbohydrate

‘carbohydrates

Types of carbohydrate

‘@ Carhohydrates are chemical
compounds that contain carbon and.
the elements of water: hydrogen and

oxygen. A few also contain nitrogen or
T sulfur,
._. ® There are two main groups of
. carbohydrates: sugars and starches.
@ sugars are small, water soluble
. molecules that wste sweet. Starches
are very large, insoluble molecules.
® Carbohydrates may be
monosaccharides, disaccharides, or

..:.._. polysaccharides.

singie mancsaccharide unit
(* 0= usually 3t 6
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Monosaccharides

@ Simple sugars all have the same
general formula C,(Hz0), The
simplest common sugar found in
animals is glucose (CgHy20g). Glucose

Molecular structure of glucose has two molecular forms: a straight

chain and a ring. About 98 percent of

the sugar molecules in a solution are

in ring form.

Disaccharides

® Disaccharides (see page 9) are sugars
made by linking together two
monosaccharide rings by a
condensation reaction. An OH group
from each monosaccharide unit reacts.
together to make water (H20) and
form an oxygen bridge between the
sugar rings.

® Malwse (CroH5,0u) 15 a disaccharide
thar is a product of starch digestion
and is also found in some germinaung
seeds. It Is formed by two glucose
molecules joined together by a
slycostdic (C-0-C) bond.

# OH groups at the end of a disaccharide
molecule can link with more rings 0
make longer chains. However, most
sugars have three rings or fewer.

Complex carbohydrates

Complex carbohydrates

Two glucosa molecules

i i Polysaccharides

H— cl; — OH H—{l:—OH  Carbohydrates with large numbers of
rings in their molecules are called
polysaccharides.

| |

C e O C =0
H /, H H /) H e Polysaccharides are used In Iiving,
| H | I | H | things for energy storage and w build
c c (5

c 10).
[\ OH H g [\ OH H g SmausGepcld)
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Monosaccharides and disaccharides
The simplest carbc are harides. These are sugars. They include

p Ly
glucose, fructose and galactose. These three monosaccharides each have six carbon
atoms, so they are also known as hexose sugars. Their molecular formula is C¢H,; ;0.

a-glucose B-glucose
6?4,0H ‘KIZH,OH
5c—O0 __—The hydrogen 5c—o0
Rk N\_ M onarbontis ) 428
4 1 4 1
/c OH H C\ :7:;::':”" /C OH H S\ __Thehydrogen
o’ NI,/ on T o N L M enarbentis
T 1 below the plane
H OH [ of the ring

Structural formulae of a-glucose and B-glucose molecules
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Two monosaccharides can link together to form a disaccharide. For example, two
glucose molecules can link to produce maltose. The bond that joins them together
is called a glycosidic bond. As the two monosaccharides react and the glycosidic
bond forms, a molecule of water is released. This type of reaction is known as a

ds ti ion. Different di: ides can be formed by linking different
monosaccharides.
Maltose Glucose + Glucose
Lactose Glucose + Galactose
Sucrose Glucose + Fructose

Glycosidic bond

Storage polysaccharides

In animals and fungi, the storage polysaccharide is glycogen. It is made of a-glucose
molecules linked together by glycosidic bonds. Most of the glycosidic bonds are
between carbon 1 on one glucose, and carbon 4 on the next, so they are called
1-4 links. There are also some 1-6 links, which form branches in the chain. When
needed, the idic bonds can be by to form

monosaccharides, which can be used in respiration. The branches mean there are
many ‘ends’, which increases the rate at which carbohydrases can hydrolyse the
molecules.

1-4 link 1-6 link

A small part of a glycogen molecule
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Important
polysaccharides

Polysaccharides in animals
polysaccbarides are mainly

hitin) whees it is an imponiant part of

the shell.
@ Chitin is o foun i the sxcoseeleron
of insects.

Amylose contains ‘CH,OH ‘CH,OH ‘CH,OH
chains of a 1-4 i K i
— — —o0
lnked glucose Vi & i | Y '
i H \‘c’ >c/ e e/ A H i/
W OH H N/ OH H \ OH H
"o’ M_sl N/ W N W
o '_g o < o c—c
The glucose molecules  H H H éH H OH
inachain all have the \ut14 glycosidic bond
same orientation
14 link

Hydrogen bond — many of these
hold the amylose in a spiral shape

A small part of an amylose molecule
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Amino acids
amino

acid structure H\N _R- //O
(& d 4 owzme)
] non part

Chemical structure

® Amino actd molecules are made of
four groups bonded with a single
carbon atom. Three of these groups
are pon-variable.

@ The amino group NH; is a basic group
which means it behaves as an alkall in
solution.

® Atthe other end of the molecule is 2
carboxyl group (COOH), which acts as
an organic acid.

« The third group Is a hydrogen atom.

® The fourth group Is variable. It is ofter
shown in diagrams by the letter R
Different amino acids have different R
groups

Natural amino acids

Giycine (Gly) Alanine (Al2) Valine (Val) Serine (Ser) Threonine (Thr) A-&-u-a-a‘
H CH3 CH; CH3; OH CH3 Q OH

. . \fi %‘,Hz peton

Leucine (Leu) ‘
M et
O T |
CHy [ ] CH; CH—CH;  CH;
. [ ] L] CHa
[
Gitamic acid (Glu) Tyrosine (Tyn)

OH Hy OH NH;
o\\'(./ 0\\/“ Q 25 (::-NH
‘Ha %Hz CH, N NH
CHy CH, - CH,  CHy

. [ CH,

|

|

CH

tysine (Lys)  Tryptophan (Trp)  Mistidine (Mis)  Profie (Pro) ‘

Iysine (Lys)  Tryptaphan (Trp)  Histidine (His)  Proline (Pro)
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‘Example of protein structure
Protein structure g
°

® All proteins are made of small améno =)

acid molecules linked by pepide °

bonds n long chains resembling a P

string of beads. — Q_.-._@/o_%
& The number and order of amino acids —

in the chain decides how the protein w

will behave.

0600000

‘& Ssome proteins have more than one

«chain of amino acids and some have:
extra groups of atoms added. For
example, bermoglobin, which —J
ransports oxygen from the lungs 10 i
cells throughout the body, s a protein [~ ]
with four amino acid chains wrapped
around a central group containing =£.=-
iron.

o

(-]

The chain of amino acids often folds or curls up on itself. For example, many
polypeptide chains coil into a regular 3D shape called an alpha helix. This is held
in shape by hydrogen bonds between amino acids at different places in the chain.
This regular shape is an example of secondary structure of a protein. Another
example is the beta-pleated strand.

An alpha helix A beta-pleated

strand

Hydrogen bond
between amino

acids

toarogn )

bands hold the i H

helix in shape ]
|

/7
[Examples of secondary structure

i
I §
) |
-

Types of protein

» There are two main groups of
proteins: fibrous and globular.

# Both groups have the same basic
structure—they are long chains of
amine acids joined by pepitde bonds.

# The difference berween the two
groups depends on the way the:
protein chains are arranged.

Classification of proteins
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Ringkasan Protein (Video)

#

—

Protein

B —
e

Fatty acids and glycerol

Giycerol: molecular Stearic acid (saturated): model
structure
o single bond
! SexnAKAAAA
H—C—OH Y
H—C—OH io
H— (I: —OH Oleic acid (unsaturated): model
H double bond
N
Cc
4
HO
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Triglycerides

A triglyceride molecule is made of a ‘backbone’ of glycerol, to which three fatty acids
are attached by ester bonds.
Fatty acid molecule Glycerol molecule Ester bond
H Condensation H
" o | reaction 4
", —g—H N ?
Ho——H W H W h
H,O sl
2 HO H HO—G—H
Each of the fatty acids is joined b |

t the glycerol by an ester bond. Estar bond H

A trigyceride has three fatty
acids with three ester bonds.

The formation of a triglyceride molecule

Glyceral molecule

H

HO o
I Theee fatty acid molecuies

okt AN

Hz0 o =
I

= TN A A AAAN

H20 o acia

I
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c—ou__wol

H =

Tristsadin (trighycsride)
o

An unsaturated fatty acid A saturated fatty acid

H ~ H O HHH
; v .
—H : B B
H H s B °
/ WA e " o
[ C l’( N 7N
o y o H H H
)‘c‘: Neon
Doublebond  H

Unsaturated and saturated fatty acids

H
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Phospholipids
A is like a trij in which one of the fatty acids is replaced
by a phosphate group.

Two fatty acid chains Glycerol

Phosphate group

Hydrophobic tails Hydrophilic head
(atty acid chaing) M (phosphate group)
Phospholipid molecules

The fatty acid chains have no electrical charge and so are not attracted to the dipoles
of water molecules (see page 45). They are said to be hydrophobic.

The phosphate group has an electrical charge and is attracted to water molecules.
It is hydrophilic.

In water, a group of phospholipid molecules tf arranges itself into a bilayer,

with the hydrophilic heads facing outwards into the water and the hydrophobic tails
facing inwards, therefore avoiding contact with water.

R
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A phospholipid bilayer

Video Lipid
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g ‘S Karbohidrat

B
@ Tugasterstruktur

Tugas Individu

A Buat review dari jurnal tentang salah satu
material biologik (karbohidrat, Protein, ataupun
lipid) pada suatu produk pertanian ataupun
pangan

A Artikel dapat berupa nutrisi, fungsi, pembentukan
dsb

A Dari Jurnal yang diterbitkan tahun 2005 ke atas
(jurnal berbahasa Inggris) dilampirkan

A Dikumpulkan pada kuliah hari berikutnya,
sebelum kuliah dimulai.
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