The microscope :
*our eyes have the power to magnify  .1mm
*magnification: to see object bigger up to 1000 time of their original size (to increase the apparent size)
*resolution: the ability to distinguish two points as separated ones.
*contrast: to increase the different between the lightest and darkest parts of the image (to make it easier to distinguish )

*specimens are cut into section as thin as 10 Mm to increase contrast  before examining  by light microscope.
*hematoxylin stains nucleus dark blue.
*eosin stains cytoplasm pink.
Light microscope parts : ( refer to figure 3.1 page 38 )
1) Mechanical system : ( form the skeleton of the microscope )
A) arm: connect tube to stage \ we hold the microscope by it 
b) tube : hold the ocular lenses (single or double )
c) noise piece : hold objective lenses (it revolves)
d) base : the lowest part \ arm is attached to it \ light source is located there
e) stage : hold the specimen by clips (square or rectangle ) 
f) focusing knobs : 1) course adjustment knob : up and down movement for the body tube\only used in low and medium  power objectives . 2) fine adjustment knob : critical focusing \ only used in high and oil immersion power  objectives.

2) Illuminating system : ( concentrate  light on specimen )
a) Light source : light bulb
b) Condenser lens : below the specimen 
c) Iris diaphragm : below the condenser lens (opened \ closed to adjust light amount
     
3) Imaging system : ( magnify image and improve resolution )
a) 3-4 objective lenses (low 4x\medium 10x\ high 40x \ oil immersion 100x )
b) 1(monocular microscope )-2(binocular microscope)  ocular lenses : magnification power of 10x .


*types of microscopes:
1)dissecting microscope : has  2 ocular lenses \ 3d image \large working distance \viewing large object ( in light microscope it requires  thin specimen)
* disadvantage : limited magnification (4x – 50x)

2) phase contrast microscope : to study living specimen (division and locomotion)
3) TEM ( transmission electron microscope ): light source = electron beam \ 10 ^6 x magnification \ .2 nm resolution .
Specimen is cut into 6-16 nm and stained by heavy metal ( uranyl acetate \ lead citrate )
4)SEM( scanning  electron microscope) : electron beam \ scan the surface.


Chapter 4 : the cells 
*First to look at cells was Robert Hook .
*modern cell theory :
1)every living organism is made of one or more cell
2) the smallest livings are single cell \ multicellular  organism cells are the functional unit for them.
3) all cells arise by division 

*common in all cells :
1) plasma membrane : regulate passage of materials 
2) DNA region or nucleus : carries genetic  information 
3) cytoplasm

*cells are Prokaryotic (there is no nucleus enclosed by envelop \small ( such as bacteria )) and Eukaryotic( large \ there is enclosed nucleus by nuclear envelop )
*kingdoms:
Prokaryotic :
Monera  = bacteria : 1) archaebacteria 2) eubacteria  
Eukaryotic :
Animal
Plant
Protest
Fungi
*bacteria shapes :
 1) rods (bacilli) 2) sphere ( cocas) 3)spiral (spirilli )  refer to figure 4-1 p.51
* we use methylene  blue to view the bacteria in yogurt  = lactic acid bacteria = lactobacilli 
*cyanobacteria: photosynthesis \ lives in aquatic environment \  exist as colonies , filaments , single cell \ eg: Anabaena 
*epithetial  cheek \ skin cells is stained by methylene blue 
Refer to figure   4-4 p. 53
*onion leaves are called scales
*scientific name = Allium  cepa 
We stain it by lugol’s solution 

Chapter 5 ( biological macromolecules )

Glucose + glucose = maltose
Glucose + fructose = sucrose
*cellulose  is the most abundant organic compound in earth .
Benedict test 
*Benedict test : to detect reducing sugar ( contains free aldhide , ketone  group ) \ all monosaccharide and some disaccharide(such as maltose ) are reducing sugar .
*Sucrose is not reducing sugar .
Positive reaction gives orange- brown color.
Cuso4(has the blue color because of cu++) =cu+2  + so4-
2cu+2 + reducing sugar = cu+
Cu+ = Cu2O (brown)
This test needs boiling

Iodine test ( lugol’s solution ) (KI3)
To detect starch
Lugol  + stach = dark blue
Glycogen DOEN’T  act positively with lugol’s solution 
This test DOESN’T need boiling

Ninhydren test 
To detect free amino group 
Ninhydren  + free amino group (available in albumen \ milk \ amino acid solution ) = purple
This test needs boiling 

Biuret test (DOESN’T NEED BOILING)
To detect peptide bond 
1%  solution of CuSo4
Biuret + peptide bond = violet 
Sudan test for fat (DOESN’T NEED BOILING )  positive reaction gives red color
*Water is used in all tests as kind of control
 

Chapter 6 ( Enzymes )
Most are protein
Enzyme + substrate = product + enzyme
Catalyze  decrease the activation energy of the reaction
Enzymes are affected by : 1) PH 2) temperature 3) enzyme concentration
Rennin ( enzyme in small mammals stomach ) +casein (protein in milk) = coagulation 
Coagulation happens strongly at 37 c and neutral PH (6-7)
At high temperature 100c denaturation accurse
Catechole  + ½ O2 + catechol oxidase  = benzequinone + H2O
Catechol oxidase changes bruised or cut fruit into brown 

Chapter 7 (Physical properties )
Brownian movement is discovered by Robert Brown 
Diffusion : to move from high concentration to law concentration
Simple diffusion is one of the basic ways for cells to exchange material
We use Indian ink to detect  Brownian movement
Cell states :
1) Isotonic ( concentration out the cell = concentration in cell) (best for animals)
2) Hypotonic (concentration out cell < concentration in cell ) ( best for plant cells )
3) Hypertonic (concentration out cell > concentration  in cell )

*diffusion within semi-solid medium :
When we add drop of methylene and potassium permanganate  in agar the methylene diffuse more than the potassium permanganate
Diffusion depend on 1) molar mass 2) diameter
Starch in dialysis bag + iodine solution = change in color to dark blue inside the bag (there is diffusion)
Phenolphthalein in dialysis bag + NaOH  solution = change in color to pink inside and outside the bag (there is diffusion)
Osmosis : diffusion of water 
Osmometer  is used to measure  osmotic pressure 
Refer to figure 7-3 p.93

Chapter 8 (metabolism )
Autotrophy = green plant \ some protest \ some monera
Heterotrophy = animals \ most monera \fungi \ some protest
Metabolism  : 1) anabolism (building up such as photosynthesis )
2)catabolism (breaking down such as cellular respiration )
 
Alcoholic fermentation 
carried out by yeast (anaerobic process )
The set of it’s exercise  is called respirometer 
Refer to exercise 8-1 p.99
C6H12O6 + yeast = 2co2 + 2ATP + 2C2H2OH (ethanol )
This process is used in production of bread 


Lactic acid fermentation 
In lactic acid bacteria and animal muscles
C6H12O6 +lactic acid bacteria =2 ATP + 2 lactate (C3H6O3)


Yeast scientific name = Sacchormyces cerevisiae
Cell respiration happens in mitochondria (first step glycolysis happens in cytoplasm )
C6H12O6 +6O2 = 6H2O +6CO2 +36 ATP

Photosynthesis:
6CO2 +sunlight+ 12H2O = C6H12O6 + 6H2O + 6O2

REFER TO EXERCISE 8-5 P.103

 







