
Review Session #2 

Nutrition 
Cellular Respiration 

Transport 





AUTOTROPHIC  NUTRITION,  
the organism can create nutrients from substances obtained from its environment.  



PHOTOSYNTHESIS 
occurs in all green plants and algae,  

and in some bacteria and other protists.  



	  	  	  CO2	  +	  H20	  !	  C6H12O6	  +	  O2	  
Carbon dioxide 

Water Glucose 

(Simple Sugar) 

Oxygen 



An chemical equation tells what happens in a chemical reaction. 

CO2 + H2O → C6 H12 O6   +   O2 

______________                              _______________ 
Raw Materials                          Molecules that are produced 

products → reactants 



Travels up from the roots 
WATER 

CARBON DIOXIDE 
Enters the leaf through small holes on the underneath 

SUNLIGHT 
Gives the plant energy 

CHLOROPHYL
L The green stuff 

where the chemical 
reactions happen 



In addition to chlorophyll, plants may contain  
a variety of other pigments.  

These pigments can be separated and identified by a lab technique called 
CHROMATOGRAPHY. 



White light, such as sunlight, is made up of all different wavelengths of visible light.  



Chlorophyll absorbs  
the RED and the BLUE wavelengths of light.  

The GREEN and the YELLOW wavelengths  
are not absorbed as well by chlorophyll.  
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The MESOPHYLL makes up the middle layers of the leaf. 

They are the PALISADE LAYER and the SPONGY LAYER. 

MESOPHYLL 

PALISADE LAYER  

SPONGY 
LAYER 



Palisade cells 



Close	  up	  on	  a	  palisade	  cell:	  

Cell 
wall 

Cell membrane 

Nucleus 

Large 
vacuole 

Cytoplasm 

Chloroplasts (containing 
chlorophyll) 



CYCLOSIS is the movement of the cytoplasm  
that carries the chloroplasts around the cell. 

This maximizes the amount of light  
absorbed by the leaf. 



The epidermis is covered by a waterproof wax coating called the CUTICLE. 

The cuticle provides protection against  
water loss.   





STOMATES allow the exchange of gases 
between the environment  

and the inner tissues of the leaf.  



Each stomate is surrounded by a pair of GUARD CELLS.  

The guard cells open or close the stomate opening. 



Leaf Tissue Leaf Part Function 

EPIDERMIS 
(covering) 

Cuticle Prevents water loss from the leaf 

Upper epidermis Protects the upper leaf surface.   
Produces cuticle. 

Lower epidermis Protects the lower leaf surface.   
Contains stomates. 

Guard cells Open and close to regulate the size of the 
stomates. 

Stomates Pores that allow gas exchange to occur between 
the environment and the leaf’s tissues. 

MESOPHYLL 
(photo- 
synthetic) 

Palisade Layer Compact layer of photosynthetic cells. 

Spongy Layer Spread out layer of cells that permits air flow. 

Air space Allows gases to pass to and from the leaf’s 
internal tissues. 

VASCULAR 
(transport) 

Xylem Transports water and minerals  from the roots 
to the leaves. 

Phloem Transports  dissolved sugar throughout the 
plant. 



Just like we have veins in our body, plants have veins also. 

They are called the Xylem and the Phloem. 

Xylem 

Phloem 



The XYLEM carries water and 
minerals from the soil through the 

plant up to the leaves. 

The Phloem carries sugar from the 
leaves to down to the roots for storage. 

Xylem – (zi lem) 
Phloem – (flow em) 



TRANSPIRATION is the  
loss of water through the stomates of the leaf. 

Transpiration aids the movement of water 
throughout the xylem tissue. 

Transpiration – (trans per ation) 





ENGELMANN’S EXPERIMENT 

Because RED AND BLUE are best absorbed,  
they are MOST EFFECTIVE for photosynthesis.   

Green light is least effective. 



HETEROTROPHS cannot make their own food.   

They must obtain their nutrition from their environment.  



Heterotrophic organisms include most bacteria,  
some protists, and all fungi and animals. 



Heterotrophic nutrition involves the processes  
of ingestion, digestion, and egestion.  



INGESTION includes the ways that 
heterotrophs take food into their bodies.  

Snake Eating 



Ingestion is often accompanied by  
MECHANICAL DIGESTION of food.  

Large pieces of food are broken down into  
smaller pieces by cutting, grinding, and tearing. 

Mechanical digestion increases the surface area of food. 

Cow Chewing 



CHEMICAL DIGESTION breaks down large,  
pieces of food into smaller pieces. 

Cow's Digestive System 



In some heterotrophs, such as  a paremecium and ameba  
chemical digestion is INTRACELLULAR. 

(within the cell) 

FOOD VACUOLE  =  HUMAN STOMACH 



In most heterotrophs, digestion is EXTRACELLULAR.  
It occurs outside the cells.  

Then the end products of digestion are absorbed into cells. 



EGESTION 
Indigestible materials are eliminated from an organism. 



FUNGI  (mushrooms) live in or on their 
food supply.   

They secrete chemicals that digest 
materials.  The materials are then 

absorbed into the cells.   



The food is digested in a FOOD VACULE.   
With the help of Lysosomes. 

The AMEBA catches it’s food 
particles by engulfing them using 

PSEUDOPODS.  

This process is known as  
PHAGOCYTOSIS.  

White Blood cell Chase 



In a paramecium, the CILIA push food particles 
into the ORAL GROOVE.  

The food is digested in  
a FOOD VACUOLE. 



EXTRACELLULAR digestion 
takes place inside the hydra’s 
GASTROVASCULAR CAVITY. 

Digestion is then completed 
INTRACELLULARLY  

(within the cells).  

gastrovascular	  
cavity	  

The end products of digestion 
are used by all the cells of the 

organism. 



The HUMAN digestive system is a lot like that of the 
grasshopper and earthworm. 

Food moves in one direction 
through a tube called the 

GASTROINTESTINAL (GI) 
TRACT. 

Specialized organs carry out  
mechanical digestion, 
chemical digestion, 

absorption of nutrients,  
and elimination of waste. 



What	  are	  the	  main	  
Func?ons	  of	  Membranes	  

1.	  	  Protect	  cell	  

2.	  	  Control	  incoming	  and	  outgoing	  substances	  

3.	  	  	  Selec8vely	  permeable	  -‐	  allows	  some	  	  	  	  
molecules	  in,	  others	  are	  kept	  out	  



Fluid Mosaic Model 



Methods	  of	  Transport	  Across	  
Membranes	  

1. 	  Diffusion	  (or	  Passive	  Transport)	  
	  a.	  	  Osmosis	  (Within	  water)	  

2. 	  	  Ac8ve	  Transport	  

Diffusion Video 



Methods	  of	  Transport	  Across	  Cell	  
Membranes	  

Diffusion	  	  
	  -‐	  passive	  transport	  	  
	  -‐	  no	  energy	  is	  used	  	  
	  -‐	  goes	  down	  the	  concentra?on	  gradient.	  	  	  

From	  High	  to	  Low	  concentra?on	  gradients	  

	   	  Osmosis	  –	  is	  Passive	  transport	  of	  water	  across	  	  
	   	   	  the	  cell	  membrane	  





Diffusion 





Osmosis 

 Crushed 
Sponges 



Methods	  of	  Transport	  Across	  Cell	  
Membranes	  

Facilitated	  Diffusion	  –	  The	  use	  of	  proteins	  to	  
help	  carry	  molecules	  across	  

Ac8ve	  Transport	  	  
	   	   	  -‐	  requires	  energy	  to	  transport	  molecules	  	  
	   	   	  -‐	  moves	  up	  the	  concentra8on	  gradient.	  	  	  
	   	   	  -‐	  From	  Low	  to	  High	  concentra8on	  gradients	  

	   	  (This	  energy	  is	  in	  the	  form	  of	  ATP)	  



Endo Exo Video 

What is Endocytosis and Exocytosis ?  

Endocytosis – is the taking in of materials 
Exocytosis – is the removal of materials 



Types of Transport 



Plant and Animal Cells put into 
     various solutions 

Bursting 



How many contractile vacuoles are shown in this diagram?? 

one 

two 



The hydra’s body is thin and hollow,  
and every cell is in contact with the watery environment. 

Each cell of the hydra’s body 
exchanges materials directly 

with the environment. 





Most multicellular organisms require a  
CIRCULATORY SYSTEM for transporting materials 

throughout their bodies. 

REMEMBER THIS? 

Plants have VASCULAR TISSUE  
to transport materials . 

XYLEM carries water and minerals. 

PHLOEM carries glucose. 



ROOTS are specialized for the absorption of water  
and minerals from the soil. 



The surface area of the root is increased by the 
presence of ROOT HAIRS.  



Water and minerals from the soil are  
absorbed by the root hairs. 



Most animals have a CLOSED CIRCULATORY SYSTEM 
that consists of a heart, blood vessels, and blood. 



The blood of earthworms, and most other animals, 
 is RED like a human’s blood. 

It contains 
HEMOGLOBIN 

which helps the blood 
carry oxygen. 

There are more red blood cells in 
your blood than any other kind of 

cell. 



Earthworms and humans share other characteristics, too. 

Humans also have a CLOSED  
circulatory system  

with a heart, blood vessels and blood. 



ARTERIES are muscular 
vessels that carry blood 

away from the heart. 

They contract in rhythm 
with the heart beat. 

The main artery is called 
the AORTA. 

3 TYPES of BLOOD VESSELS 



VEINS are less muscular.  
They carry blood toward the heart. 

The main veins are called the VENA CAVAE. 

The veins contain valves to prevent the 
backflow of blood. 



The CAPILLARIES are the smallest vessels. 

They connect the arteries and the veins. 

They are so thin that nutrients, oxygen and wastes can 
diffuse through them into the bloodstream. 



Cellular Respiration 



The life processes of all organisms require energy.  



There is energy stored in the chemical bonds of 
organic molecules such as glucose.    



Wood is also an organic substance that stores energy. 



The only usable form of energy for living cells is the 
chemical energy in the bonds of ATP  

(adenosine triphosphate).  

You can think about the ATP 
molecule as a cell’s 

rechargeable battery. 



CELLULAR RESPIRATION is the process that uses the 
chemical bond energy in nutrients to synthesize ATP.  

GLUCOSE ATP 



More ATP is  
formed during  

cellular respiration. 

ATP is broken down, 
releasing energy for  

cell metabolism.  



Respiration occurs continuously in all cells of all organisms. 

Animals… plants… 
protists… fungi… 

monera 
doesn’t matter. 

ALL CELLS perform 
respiration continuously. 



Some organisms perform ANAEROBIC RESPIRATION - 
without the use of oxygen.   

Anaerobic organisms are useful in 
making these food products. 

But it is not very 
efficient –  

only 2 ATP are 
produced per glucose. 



The process of AEROBIC  RESPIRATION  is more complex.  
It involves a series of chemical reactions  

that take place in a cell’s MITOCHONDRIA.  

REACTION SUMMARY 36 

Much more efficient with oxygen – 36ATP per glucose! 



The end products of ANAEROBIC RESPIRATION are  
usually either ALCOHOL AND CARBON DIOXIDE 

or LACTIC ACID.  

GLUCOSE 

ALCOHOL AND 
CARBON DIOXIDE 

LACTIC ACID 



Only TWO ATP molecules are formed  
as a result of anaerobic respiration because the 

glucose is only partially broken down.  

2 ATP 

36 ATP 



Yeast perform fermentation.   
The release of carbon dioxide causes bread dough to rise. 



In human muscle tissue, LACTIC ACID builds up  
when there isn’t enough oxygen to meet the demand. 

Lactic acid causes muscle fatigue. 

REMEMBER THIS? 
We squeezed clothespins until we 

couldn’t do it anymore. 

The burn felt in the muscles is 
caused by lactic acid buildup. 



O2 

H2O 

The chemical processes of cellular respiration 
are similar in most organisms. 



FOOD provides the source of energy for life processes 
that organisms release during respiration. 

REMEMBER: Organisms obtain food by the process of NUTRITION. 



AEROBIC respiration requires OXYGEN,  
and produces CARBON DIOXIDE waste. 

O2 is obtained and  
CO2 is released by 

BREATHING. 

When these gases are 
transported to and from  

the cells, we say that  
GAS EXCHANGE 

has occurred. 



Even though the chemical processes of respiration are similar in  
most organisms, living things show a variety of adaptations  

for the exchange of these respiratory gases. 



No matter how an organism is adapted for 
gas exchange, they all have a thin and moist 

RESPIRATORY SURFACE  
so that diffusion can occur . 



In plants, most gas exchange occurs 
through the leaf STOMATES,  

but some gas exchange also occurs  
in the soil through the  

ROOT HAIRS 



O2 CO2 

respiration 

photosynthesis 

REMEMBER THIS:  Plants recycle 
much of their gaseous waste. 


