CHEMICAL BASIS OF LIFE

OBJECTIVE #5  Distinguish btw organic and inorganic compounds.  

OBJECTIVE #8  Describe the physiological roles of inorganic compounds. 
Introduction:  Chemicals that enter into metabolic reactions or are produced by them are organic or 




inorganic substances.

A. Basic Vocabulary


1.  ___________________: essential elements and molecules obtained from the diet
2.  ___________________: all molecules (nutrients) synthesized or broken down by 

chemical reactions inside body

B.  Inorganic substances  [molecules and ions]
1. Definition:  small molecules that generally ________ contain ______ & _______ 
***some exceptions include CO,  CO2,  HCO3***
2.  Most Important Inorganic Substances

a.  Water   H2O



1)  most abundant compound in living material 



2)  makes up ⅔ the weight of an adult  [50% ♀   ;   60%  ♂ ] 



3)  Functions





a)  ____________ body temperature (resists fluctuations in temp 

due to high specific heat) sweat(evaporation (  cooling

b) _________________ : lubricant 
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(1) _________________  (tears surface of eye from 

rubbing against eyelid 
(2)  fluid around organs _______________ to protect from 

trauma ( cerebrospinal fluid 




c)  MOST _______________________________ occur in water 





(1)  NaCl ( dissociates before reacting w/ other ions 





(2)  dehydration reaction ______________________ H2O 





(3)  decomposition reaction ____________________ H2O

d)  ________________________________

(1)  acts as a medium for transportation moving substances 

from one place to another 





(2)  main component of blood (plasma = 92% H2O)  & 

other body fluids 


b.  Oxygen    O2 



1)  composed of two oxygen atoms w/ a double covalent bond 




2)  makes up 21% of atmosphere 
3)  enters through respiratory system




4)  transported by blood and RBC




5)  cellular _______________________ O2 to release energy from 

glucose and other nutrients (drives cells metabolic activities)

c.  Carbon Dioxide    CO2 



1)  composed of one carbon and two oxygen atoms by a double 

covalent bond 



2)  produced as waste product and exhaled 



3)  ______________ to form weak acid (carbonic—H2CO3) which ionizes 



4)  build up is toxic


d.  Salts        



1)  Definition:  compound consisting of a _______ other than H+ & an 

________ other than OH-  



2)  formed by the interactions of acids and bases in which H+ are 

replaced by positive ions of the base and the negative ion of the 

acid replace the OH-  of the base 




3)  abundant in ____________________________________________ 



4)  functions 




a)  ___________________________ of substances in/out of  cell 
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b)  maintenance of proper water __________________________ 




c)  blood _____________________




d)  _______




e)  ___________ development





f)  muscle _______________________ 

OBJECTIVE #9  Discuss the structures and functions of carbohydrates. 

OBJECTIVE #10  Discuss the structures and functions of lipids.

OBJECTIVE #11  Discuss the structures and functions of proteins.

OBJECTIVE #12  Discuss the structures and functions of nucleic acids.

C.  Organic substances     


1.  Definition:  substances primarily composed of __________________________; 

                   can be large and complex
2. Four Primary
a.  ___________________________   [ See Table 2-4  p. 43]

1)  Definition:  organic compound containing C, H, & O _________________ 

2)  large, diverse, complicated molecules are formed with carbon because of 
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its covalent bonds  


3)  Functions 



a) provide _______________ for cells  (preferred source!)



b)  _______________ as reserved energy   
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4)  Structure 



a) ______________________________ 





(1)  definition:  simple sugar 





(2)  structure:  3 C trioses,  4 C tetroses, 5 C pentoses* [ribose  

        /deoxyribose and 6 C hexoses*     *important to humans 
(3) examples:  ______________ (blood sugar), _____________, 

__________________
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b)  ______________________________




(1) definition:  ________ sugar produced by union of 2 monosac. 




(2)  structure:  simple sugar molecules link to form molecules of 

varying sizes 





(3)  examples: glucose & fructose  (______________________ 

   glucose and galactose ( ____________________
                                                                 malt sugar (glucose + glucose) ( _____________
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c)  ______________________________ 
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(1)  definition:  carbohydrate composed of many joined monosac. 





bound to form _____________ either straight or branched





(2)  ______________: long chains of glucose found in ________ 

& used for energy




(3)  _________________  (animal starch)





(a)  composed of many glucose molecules  which can be 

_________________________________ for energy  






(b)  stored in ______________________________ tissues





(4)  ___________________
(a)  component of ____________________
(b)  humans __________________________________  so 

becomes bulk & is eliminated in feces 


b.  ____________________

(See Table 2.5  page 43)  


1)  Characteristics
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a)  contain C, H, & O but _____________; small amounts of ________



b)  12-18 % total body weight for ♂  ; 18-24 %  for ♀ 




c)  familiar are ___________________________________
  

2)  Function




a)  structural component of _____________________________



b)  supplies/stores ________  [gram for gram more than carbohydrates]




c)  ___________________ and physical _____________________


4)  Types



a)  ___________________:  long chains of C atoms w/ attached H that 

end in carboxylic acid group  ______________
(1) ____________________ : butter, fatty meats, ice cream
(2) ____________________ : veg. oils like olive, and corn



b)  ______________    (most common lipid)





1)  Definition:  an organic molecule containing a ____________ 

& __________________________________  

*_____________________ make up 95% of fats in the human body (tri-= 3 fatty acid chains; di- 2etc.)
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2)  Components
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(1)  glycerol:  3 C molecule w/ a hydroxyl group 





(2)  fatty acid: chains of carbon atoms w/ carboxyl group 






      at one end  ( -COOH)






(a) _____ according to length & degree of saturation 







(b)  saturated: single covalent bonds; like beef, 

pork, whole milk, cheese, butter, eggs, 

coconut oil, palm oil 







(c)  unsaturated:  one or more double covalent bonds 

that can occur anywhere along the C chains 

resulting in differing degrees of saturation
*_____________unsaturated: one double covalent bond, like olive and peanut oil

*_____________unsaturated: like safflower, sunflower, corn and fish oil





3)  Example:  tristearin    _______________________ 



c)  _____________________________________




1)  Definition:  lipid that contains _______ fatty acid molecules 

& a phosphate group combined with a glycerol molecule





2)  Function as major ___________________ plasma membrane
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d)  _________________________




1)  Definition:  large organic molecule including ____________ 

of C and H atoms





2)  important steroids





(a)  __________________- occurs in all body cells; 

                                                 maintains cell membrane; other molecules synthesized from 
                                                   (b)   sex hormones- estrogen, progesterone, & testosterone 

c.  ________________________     



1)  Definition: most abundant, _____-containing organic of joined 
__________________________ molecules

2)  Function
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a)  _______________:  serve as structural materials for 3-D framework 


b)  __________________________:  chemical messengers (hormones); 



(glycoproteins) carbohydrate combinations for reception on 

membrane;  muscle contractile filament 



c)  _________________ against foreign substances (antibodies) 




d)  ________________________________:  enzyme:  protein that 

catalyzes a specific biochemical reaction



3)  Structure  




a)  building blocks are _____________(each has an amine group -NH2 )




b)  carboxyl 
group  ______________



c)  a single ______ atom (alpha atom) and a ______ atom 



d)  a side chain or “R” group (the _______________________ portion) 
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4)  Formation



a)  ________________ bonds 
(1)  form between amino acids, each with a specific # & type

(2)  dipeptide:  2 a.a. ;  tripeptide: 3 a.a. ;  polypeptide:  many

b)  primary structure determined by ________________ of amino acids
c)  secondary structure results from folding, bending of chain caused by 

      H bond :  weak chemical bond between a H atom &  N or O atom 

       sharing with another nearby N or O atom
d)  conformation

(1)  Definition:  complicated 3-D _________ determines function




(2)  Examples





(a)  long and fibrous like __________________________





(b)  globular like _________________________________


5)  Denatured protein




a)  Denaturation:  __________________ in the 3-D structure of protein




b)  H bonds break from exposure to excessive heat, excessive radiation, 





electricity, pH changes, or various chemicals




c) Example: cooking an egg changes the egg white
d.  _________________________      [ See Table 2-6  p. 49]


1)  Definition:  large molecules of C, H, O, N, and P 


2)  Function:  __________________________________________________


3)  Classes 




a)  RNA (_______nucleic acid)  for specific protein synthesis ; 3 types




b)  DNA (____________nucleic acid) stored info for cells to synthesize 

protein molecules; inherited characteristics

4) Structure

a)  _____________________:  building blocks of nucleic acid molecule




b)  Structure:  consists of a 5 C sugar (ribose or deoxyribose), a 

phosphate, & _____________________ 
[thymine, adenine, uracil, guanine, and cytosine] 



c) _________________________ base pairs  


3.  Energy


a.  Cell _____________ from catabolism of _________________


b.  must be transferred to be _______________


c.  high-energy bonds created by enzymes (usually a phosphate group to an 

organic molecule) = high-energy ___________________ 

d. most important is _____________________________________________
1)  nucleotide (adenosine monophosphate- AMP ) and 2 phosphate groups

2)  ADP + phosphate group + energy    ------ATP + H2O
