Chapter O
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Biology Notes | Class 11



CHEMICAL

COMPOSITION OF LIVING TISSUE

(1. LIVING & NON-LIVING MATTER ]

Livina and non-livins matter
contain broadl3 the same
elements, but the proportions
in which these elements are
present are different.

Representative % by mass comparison

Element | G110 ) | G vy e
€ 0.03 18.5
H 0.14 95
0] 46.6 65.0
N very little 3.3

(Values are approximate)

[2. CONCEPTUAL ANALYTICAL FLOW ] [3. WEIGHT & ASH ANALYSIS CONCEPT ]

[LIVING TISSUEj [WET WEIGHT ] —> Total mass of tissue
as it is.
homosenate n
l trichloroacetic acid drﬁing
(TCA) (100-105 °¢)

(FILTRATION )
]

Water is lost on drgins;
[DRY WElGHT] = remaining mass is due to

oraamic + inorsomic solids.

ACID- SOLUBL ACID- |NSOLUBLE Complete burnins
FILTRATE RETENTATE (incineration)
contains small contains high Orgamic carbon COmPouv\ds
molecules and ions molecular substances [ ASH ] ——3 are oxidised on bumin3
l and structures to €O, and H,0' and

f-j—-_-d ——————— \ e \ escape.
ammo. act : j, St,laalw's{;.d | Pro{’.ems, : . . )
orsamc acids, nucleotiaes, | r\ucleuc auds i Ask con’cams morsamc.
vitamins, etc. I | mineral constituents
moraamc lO'\S : : (oxides, carbonates,
| [
1 |
! J

| polysaccharides,
| membrane fraamen{:s

(lupnds + Pro’cems)

+
(Na*, K*, Ca M32+» phosphates, chlorides,
Cl-» Po‘f ) ?—tc) Sulpka’ces, etc.).

¥x KEY TAKEAWAY : ELEMENTAL ANALYSIS tells which elements; COMPOUND ANALYSIS tells which molecules. ]




AMINO ACIDS: STRUCTURE & IONISATION

Proteins use 20 standard
amino acids; the R group
determines identity and

many Prope,r’ties.

«— hydrogen Examples (R group shown)

alpha (o) carbon

® Gltjcine R=H (simples‘c)

amino 3fOuP = H N COOH <—carbox3l SrouP ____________________________

<— R group (side chain) e Serine R = CH,0H (hydroxyl)

High pH (basic)

Low pH (acidic)

pH- DEPENDENT

T
(l:
R
Near-neutral pH
+ as pH _
TONISATION H3N — CH(R) —COOH increases (

as pH
HyN— CH(R)—CO0™ | increases | M, N — CH(R)—C00™
—
Net charge: +1 Net charge: O (zwitterion) Net charge: —1
Nef charge depends on pH. J
CLASSIFICATION BY SIDE CHAIN (R GROUP) — SAME pH
( ACIDIC (ngga{iyely charged) BASIC (posifivelg charsed) NEUTRAL POLAR NEUTRAL NON-POLAR AROMATIC 1
at physiological pH at physiological pH (uncharged) (Inadroplnobic) (largel3 hgdrophobic)
Example: Glutamate (Glu) Example : Lysine (Lgs) Example: Serine (Ser)
R= CHy= CH,—C00™

Example: Valine (Val) Examples: Phenylalanine (Phe)
CH,OH Ri= £H

2 Tyrosine (Tyr)
CHy  CH3 Tryptophan (Trp)

aliphatic  side chain aromatic ring side chains j
The ionisation state of the amino and carboxyl groups, and of the side chain (if ionisable), determines the net charge of each amino acid ot a given pH

R = (CHy),—NH; R =

carboxﬂla’ce side chain

Pro’cona&ed amino side chain

hgdroxyl side chain




LIPIDS: FATTY ACIDS, GLYCERIDES & PHOSPHOLIPIDS

(b) Unsaturated fatty acid (cis)

One or more C=C double bonds.
O

]
CH; — (CH,_)-, —CH = CH — (CHZ)-, — C—OH
Oleic acid (18:1; one cis C=C shown)
c\is kink
Arachidonic acid: 20 carbons,

4 cis double bonds (20:4, omega—é).

Ry, R, Rz = long hydrocarbon chains (fatty acyl groups)

Monoacalglgcerols (1 fatty acid) Diacylglycerols (2 fatty acids)
Triacylglycerols (3 fatty acids)

Fats (more saturated; longer chains) generally have
hisher mel{ing Poin{'s and are solid at room temperature.

Oils (more unsaturated; shorter chains) have lower
meli’ins points and are liquid at room '('emPerad'ure.

In senemlr 1 chain len3+h — P melfing Poin{

J

o 1 unsaturation (more C=C) — | meH’ina Poin+

r i v
(1) FATTY ACIDS (@ GLYCEROL & GLYCERIDES N (3) MEMBRANE LIPIDS
Fatty acids are monocarboxylic acids with a Glycerol (propane-1,2,3-triol): Example phospholipid : i
long hydrocarbon chain. HO— CH, — CH — CH, — OH ﬁ | 3 Bl
0 | 0 — P— 0'— CH, — CH, —N*~ CH ophili
General structure: R—C 00H OH | | 2 2 | 3 (h}?::dph lic)
] : (o} CHg
G Sabirated 1ca‘H‘3 sl glvcerol + 3 Fa‘H'S acids —> +r|a<;3|3|3cerol + 3 H,0 ?
NO C=C double bonds. o TriacSlglgcerol (a +ri3|3ceride)l (l:Hz— CH — C':Hz_ W
(o}
(o} (0}
CHy—(CH Jia — ¢ — oH CHz=0—C—R, «—1 I I
—_— I (I? Three —p C=0 C=0 L Nonpolar
Palmitic acid (16:0) CH= O @R, #=="gf sster | ' (hydrophobic)
bonds (CHy) ¢ (CHZ)'I tails
Palmitic acid has 16 carbons. | T I '
——————————————————————— Clls—i0—i =Ry =

cholesterol

Lipids are generallj water— insoluble and are not true macromolecular Polgmers.




BASES, NUCLEOSIDES & NUCLEOTIDES

PURINES (two fused rinas)
NH,

Neroe AN
</ z :1 \> Adenine (A)
N7 NE~ N
H
0
N
N
k\)‘j[\> Guanine (&)
e

PYRIMIDINES (one rins)
NH,

= | Cs'tosine, (¢)
S (0]
0

Fj\)‘]/ " Thﬂmine, (T)

0 N
0

HN |
P

\
N

Uracil (V)

-

([ NITROGENOUS BASES )

( PENTOSE SUGARS )
RIBOSE (in RNA)

EXAMPLE: ADENOSINE (a nucleoside)

DNA NUCLEOTIDE
* Sugar: Zl-d&ox\tjribose. (2'-H)
e Bases: Adenine (A), Guanine (G),

. Cytosine. (C), Thymine (T) |

* Sugar: Ribose (2'-0H)
o Bases: Adenine (A), Guanine (G),
Cytosine (€), Uracil (V)

NH,

N Sy
/
AL

5’
HO—CH, 0 OH y
y! BASE + PENTOSE SUGAR HO—CH, o N-Slycosidic
¥ = NUCLEOSIDE . " kjoqnotF(tz’::e::d
3 5 ! 5 C1' of Susar)
OH OH 3
OH OH
P S e | NUCLEOSIDE + PHOSPHATE EXAMPLE: ADENOSINE MONOPHOSPHATE (AMP)
2'-DEOXYRIBOSE (in DNA) — NUCLEOTIDE NH,
5' N
(@) =
HO—CH, 0 OH I </ i )N
- 5! s
P! 1! O—'I’_O—cuz Y
, Phosphate 0~ 4 g
3 2 group
OH H 3; 2'
b ) OH OH
- B RNA NUCLEOTIDE

Nucleotides are monomers of nucleic
acids; some also function in energy
transfer and siﬁna(Linﬁ..
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