
Taksonomi makhluk hidup

Classification of Living Things / 
Organisms

The science of grouping / 
classifying organisms according to 

presumed natural relationship



What are the characteristics of Living Things?
What makes something alive?

• Living things are made of cells. 



• Living things get and use energy.



• Living things grow and develop.



• Living things reproduce.



• Living things respond to their environment. 



• Living things adapt to their environment.



Summary – characteristics of 
Living Things

• Are made of cells

• Get and use energy

• Grow and develop

• Reproduce

• Respond to their environment

• Adapt to their environment

If something follows one 
or just a few of the 
rules listed above, it 
does not mean that it is 
living. 

To be considered alive, an 
object must have all of 
the characteristics of 
living things. 



1. mempermudah dalam mempelajari dan mengenal
berbagai macam makhluk hidup;

2. mengetahui hubungan kekerabatan antar makhluk 
hidup;

3. mengetahui manfaat makhluk hidup untuk 
kepentingan manusia;

4. mengetahui adanya saling ketergantungan antara 
makhluk hidup.

Tujuan klasifikasi makhluk hidup :



• There are different ways of classifying living 
things. 

• Most classification systems organize plants, 
animals, and other living things into five large 
groups called kingdoms. 

• This is an evolving or changing system as 
scientists discover more about the world of 
living things. 



The early Greeks tried to 
classify all nonliving objects 
such as fire, air, earth, and 
water.

The Greek philosopher 
Aristotle : classified living 
things as either Plant or
Animal. 

He grouped animals into Land, 
Water, and Air Dwellers.

This didn't work very well, as 
this system grouped 
elephants and earthworms, 
whales and water striders, 
flies and falcons. 

These things aren't very much 
alike!



• The most obvious grouping is 
into two groups, plants and 
animals.

• This classification works rather well. 

Plants, such as redwood trees, are 

characterized not by the fact that 
they don't run around, but by the 

fact that they all make their 
own food out of sunshine, 

water, and carbon dioxide, by means 
of chlorophyll (the stuff that makes 
plants green).  This process is called 
photosynthesis, and may be one of 
the most important chemical 
reactions on the face of the earth.



Animals, on the other hand, 
either eat plants (such as 
deer) or they eat other 
animals that do eat plants 
(such as mountain lions 
who eat the deer). 

This classification system 
works pretty well, and we 
still talk about deer as being 
members of the Animal 
Kingdom and redwood 
trees as being members of 
the Plant Kingdom. 

This system works well until...



until you try to classify a mushroom!

Let's see. 

It's not green -- Scientists tell us it that's 
because it does not contain chlorophyll. 

It doesn't make its own food, so it can't 
be a plant. 

We learned that all plants make their own 
food.

But it doesn't eat, either: mushrooms don't 

have mouths! So it can't be an 
animal because we learned that all 

animals eat food. 



How do they get their nourishment? 

Mushrooms are a type of 
fungus, and all fungi (the plural 
of "fungus") neither make food 
nor eat it: they absorb it. Almost 
all of the body of a mushroom is 
actually underground, made up 
of tiny little strings of cells called 
hyphae. 

They are so tiny that they are only 
1/50th the diameter of a human 
hair! How's that for small? 

The hyphae grow out until they run 
into something that the fungus 
thinks is tasty, and the hyphae 
grow into the food (mostly dead 
plant and animal matter) and 
absorb its nutrients directly into 
its own cells.



So we need to add the Fungi Kingdom to the Plant Kingdom and 
the Animal Kingdom. Now we have three kingdoms. This system 

works pretty well until ...

• ...you try to classify 

bacteria! 
We all know the name, 
but where are they? 



• Actually, bacteria are found everywhere but you can't see 
them anywhere because they are so small. Millions of them 
are in a single drop of water.

• Bacteria are very different from plants, animals, and fungi, 
and not just because of size.

• All of the other living things (plants, animals, fungi) are 
made up of thousands, or billions of cells, and each of their 
cells has a nucleus, a central command center that tells the 
cell what to do. 

• Bacteria are always made up of just one cell, and their cell 
has no nucleus. 



• Bacteria are actually more 
different from plants and 
animals than a mouse is 
from an elephant! They 
really need to be in their 
very own kingdom, the 

Kingdom Monera 
("monera" comes from the 
Greek word for "single", 
referring to the fact that 
these organisms are all 
single-celled.)



• Now we have four 
kingdoms. This system 
works pretty well 
until...

• you try to decide where 
to stick the slime on the 
rocks of the Grand 

River..aka. Algae.



• Where on the tree of life do you place slime,  or more 
properly called algae?

• It is not an animal, because it does not eat things. 
• It is not a plant, either, because it does not develop as 

a seed or spore within the mother plant. 
• It is not a fungus, because it is green, and has 

chlorophyll, and can make its own food. 
• And it is not a bacteria, because it has a cell nucleus. 

What is it?



• Algae need their own kingdom, 
the Kingdom Protist. This 
group is also the home of 
other organisms that don't fit 
into the other kingdoms, 
including single-celled 
organisms like paramecia and 
diatoms, and multi-cellular 
organisms like kelp (which are 
just giant algae). 

• So we need to add the 
Kingdom Protist to Plant 
Kingdom, Animal Kingdom, 
Fungi Kingdom, and Kingdom 
Monera. This five kingdom 
classification of living 
organisms is a good 
method of organization with 
which to look and learn about 
the wonderful world we live in.



Kingdom Protist

Diatom, a single-celled organism 
that floats in water and comes in 
the most bizarre shapes 

Single-celled algae from a pond 

Paramecium, a single-
celled organism
that swims around in 
pond water 



The Five Kingdoms





History of Classification

• Greek philosopher Aristotle was the first 
person to classify nature.

• Aristotle classified organisms into plant 
or animal.

• Plants were classified by their stem 
difference into grasses, bushes or trees.

• Animals were classified by air, land or 
water.



Linnaeus

 Linnaeus used Latin

 Common language of educated people

 Carolus Linnaeus – (1707-1778) Swedish naturalist 
father of binomial nomenclature

 Binomial nomenclature – 2 name system that became 
the modern scientific method of naming organisms.

 First name Genus, Second name species – first name 
Capitalized, second name lower case.  Genus, species 

 Examples: Canus lupus, Homo sapiens





Levels of Classification

 Similar kingdoms - domain

 Similar phylum – kingdom

 Similar class - phylum (animal like) or division – (plant like)

 Similar orders – class

 Similar families – order

 Similar genera – family

 Similar species – genus

 Structurally similar – species

 Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species

 These are the 8 major levels of classification – each group or level 
becomes smaller and smaller or more and more select.



Levels of Classification

 Remember: King Philip Came Over For Grandma’s Soup.

Kingdom
Phylum

Class
Order

Family
Genus

Species





Additional levels 

Subspecies – morphologically 
different, geographically separated

Strain – biochemically dissimilar

Variety – morphologically different, 
not geographically separated



Modern Classification System
 Six kingdoms – based on cell structure, tissue structure, 

nutritional requirements, and developmental patterns



Six Kingdoms



Phylogenetic Diagram of Major Groups 
of Organisms



Kingdom and Domain Characteristics



Taxonomy
The science of grouping / classifying organisms according to presumed natural 

relationships

Chemotaxonomy
the use of biochemistry in taxonomies studies

Living organisms produce 
many types of natural 

products in varying amounts, 
and quite often the 

biosynthetic pathways 
responsible for these 

compounds also differ from 
one taxonomic group to 

another. 

The distribution of these 
compounds and their 
biosynthetic pathways 
correspond well with 
existing taxonomic 

arrangements based on 
more traditional criteria 

such as morphology. 

Why ?

In some cases, chemical data have contradicted existing hypotheses, which necessitates a 
reexamination of the problem or, more positively, chemical data have provided decisive 
information in situations where other forms of data are insufficiently discriminatory. 



Natural products 
based on 

chemotaxonomists

micromolecules, 
compounds with a molecular 

weight of 1000 or less, such as 
alkaloids, terpenoids, amino 
acids, fatty acids, flavonoid 

pigments and other phenolic 
compounds, mustard oils, and 

simple carbohydrates

macromolecules, compounds 
(often polymers) with a 

molecular weight over 1000, 
including complex 

polysaccharides, proteins, and 
the basis of life itself, 

deoxyribonucleic acid (DNA).



For taxonomic purposes, both visual patterns and structural knowledge of the 
compounds can be compared from species to species.

A crude extract of a plant

be separated into its individual components (in the case of micromolecules), by using 
one or more techniques of chromatography, including paper, thin-layer, gas, or high-

pressure liquid chromatography.

a visual display or “fingerprint” characteristic of a plant species for the particular 
class of compounds under study.

The individual, separated spots can be 
further purified  then subjected to one 
or more types of spectroscopy, such as 
ultraviolet, infrared, or nuclear magnetic 
resonance or mass spectroscopy (or both), 
which may provide information about the 
structure of the compound. 


