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NCERT Based - Very Important Points
Carbohydrates(FTafgEs3e)

Sugars or Saccharides : -They are polyhydroxyaldehydes or ketones.

Classification (g3fferToT)

Carbohydrates are classified as either reducing or non-reducing sugars :

Reducing sugars

- Freealdehydic or ketonic group.
- Reduce Fehling’s solution and Tollens’ reagent.
- e.g,maltoseandlactose.

Non-reducing sugars

- Donothave free aldehydic or ketonic group
- Do notreduce. Fehling’s solution and Tollens’ reagent.
- e.g.,Sucrose.




On the basis of their behaviour towards hydrolysis(mmﬂ?ﬁ EFIE’TEE?Z‘W SIdgR)

[ Carbohydrates ]
v
| Monosaccharides| | Oligosaccharides| | Polysaccharides |
Cannot be hydrolysed further. ||Yield 2-10 monosaccharides||Yield large number of
(CH,0),, wheren=3-7 on hydrolysis. monosaccharides on hydrolysis.
e.g., glucose, fructose, ribose, etc. | [ (C;H  ,O5),, wheren=2-10  |[(C,H,,05), where n=100-3000
e.g., sucrose, maltose, etc. e.g.,starch, cellulose, etc.
Monosaccharides (A& $HSS)
Glucose (CGH12 06)
An aldohexose as it contains six carbon atoms and aldehydic group.( ﬁ@%ﬂﬁﬂ%m%m
R TS aeg @)
6
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e cmenmana g ....... ' Haworth structures :

) o (Anomers)
Fischer projection of

D-(+)-Glucose

The two cyclic hemiacetal forms of glucose differ only in the configuration of the hydroxyl group at C1,

called anomeric carbon. ). Such isomers, i.e., a-form and B-form, are called anomers.( Waﬁﬂﬁ
ThTT gHICHIE ST &1 H [HesTell dhaol C10R SUTEIA BISglirael HHg & [deard # gicil § | 38 ATl
e, T AT 37T o TUTP &I R WFATFEA & 1)



Preparation of Glucose (?ﬂ‘aﬂﬂ' F1 RATEe)

From sucrose W\q’ (Cane sugar)

If sucrose is boiled with dilute HCI or H,S0, in alcoholic solution, glucose and fructose are obtained in
equal amounts. (GshIE &I e HCL 3UdT H, S 0, HIY 3cierglfoieh [edel H Faeiel el U To[ehld T

Thare Tl JHTT ATIT H YTCT & 7 1)

H* .
CoHpy0qp + HO —— CgHy,04 + CgHy,04 (Laboratory method)

Sucrose

(From Starch (T &)

Glucose

Fructose

Commercially glucose is obtained by hydrolysis of starch by boiling it with dilute H,S0, at 393 K under
pressure. (3ETNAF FAT T IHIT &I T & STl HITCH § 9Ted fhar S 8. 38 fav e

AIH,S 0,8 WY 393 K &I TR FaUe fohar ST g

Starch or Cellulose

H*Y/A
CH;,0:), + nH,O ——>
( 6- 10 D)H 2 393 K, 2-3 atm

nCyH;,O4 (Commercial method)
Glucose

Chemical reaction of Glucose with various reagents (m@vﬁm B cokaticrcakg

COOH
[O]/Bry-water I

q1y)
. P HI, A
CHj 4 CH, 3% CH,y <—— _
{six carbon atoms are
n-Hexane ) )
linked in a straight chain)
CH=NOH
| NH,OH
(CHOH), <
I (confirms the presence of a
CHon carbonyl group)

Glucose oxime

CHO

|
((|ZHOH) .
CH,OH

Glucose

> (CHOH),

(indicates aldehydic |
group) CH,OH

Gluconic acid

CHO
5(CH4C0),0 |

—~CN
(I:H ~0H HCN
({i_:HOH)iI (confirms the presence of a
CH.OH carbonyl group)
2

Glucose cyanohydrin

> (CHOCOCHS,),

{confirms the presence of |

five —OH groups
ive groups) CHzOCOCH3
Glucose pentaacetate
COOH
HNOy/Oxidation |
> (CHOH),
[indicates the presence of a
primary alcoholic (—OH]) COOH
group] Glucaric acid or

Saccharic acid
or Glycaric acid



Reduction of Glucose (?T'-Ijl-ﬂﬂ' &I 9T IA)

CH,OH(CHOH), CHO+ 2H —®=%¢_, cH,0OH(CHOH), CH,OH
Glucose H20 Sorbitol

Oxidation of Glucose (WWMW)

Fehling solution . .
1. Glucose —  Gluconic acid + Cu,0 |

Red ppt.

Tollen reagent i i
2. Glucose ——— > Gluconic acid + 2Ag |

Silver mirror

Disaccharides(STS A PRISS)

1. Sucrose
6
CH,OH
1
H HOH,C
- .
0
Glyn-:&osiclic
linkage OH H
o - D - Glucose [ =D - Fructose
Sucrose

These two monosaccharides are held together by a glycosidic linkage between €, of a-D-glucose and
C, of B-D-fructose. Since the reducing groups of glucose and fructose are involved in glycosidic bond

formation, sucrose is a non reducing sugar. (ﬁaﬁ‘r 'm:ﬁﬁaﬂﬁ_é W?Q-D-Wa? C (YT B-
D-aRId & ¢, P AU TARDINIGS! §Y gRIFS! Il Ifh TDH N YT e sl &I Iardd
g TR erTse! sy fmfor & uged giar 3. 3: YN T SFUATd HRI T 1)



2. Maltose
[} 6

CH,OH CH,OH

1) (I1)
a— D - Glucose a— D - Glucose
Maltose

Maltose is composed of two a-D-glucose units in which C; of one glucose (1) is linked to C, of
another glucose unit (l1). The free aldehyde group can be produced at C1 of second glucose in
solution and it shows reducing properties so it is a reducing sugar.

3. Lactose
G 6
CH,OH CH,OH
HO . H N OH

H ) H \

(! 1 O (! 1
OH H OH H

H 3 2 H 3 2 H

H OH H OH

=D - Galactose f=D - Glucose

Lactose

Lactose is composed of B-D-galactose and B-D-glucose. The linkage is between C of galactose and C,
of glucose. Free aldehyde group may be produced at C-1 of glucose unit, hence it is also a reducing
sugar.

Polysaccharides (m

Itis a polymer of a-glucose and consists of two components— Amylose and Amylopectin. Amylose is
water soluble component which constitutes about 15-20% of starch. Chemically amylose is a long
unbranched chain with 200-1000 a-D-(+)-glucose units held together by C;- C, glycosidic linkage.

(T8 - TP BT IgTeh & T a1 &1 Ueeh! YA auT YRYaiee 3 fireres s=ar 2. Ut o
YR AT § TUT g TTE B 15-20% U FfHfd a1 8. I9mafe 9§ ARSI 200-1000, o-
D-(+)- T SHTITN 1 STMRIT AT Bl & ot AU H ¢, - ¢, TRD IR 8¢ gRI TS 8lell 8.




Amylopectin is insoluble in water and constitutes about 80- 85% of starch. It is a branched chain
polymer of a-D-glucose units in which chain is formed by C; — C, glycosidic linkage whereas branching

occurs by C; - Cg glycosidic linkage. (mﬁ:{ Sad &ﬁéﬂ@?ﬂ%ﬁtﬂﬂgwﬁm 80- 85%HIT
T 8. T8 o-TqH I SHIZA &1 MR 4 gIdll 8 o ¢, — ¢, P ge! §Ygd 8. Safh
TG €, - C, TSP IATES! SU GRIEI G )

CH,OH CH,OH

a-Link a-Link
Amylopectin

Cellulose:

Cellulose occurs exclusively in plants and it is the most abundant organic substance in plant kingdom. It
is a predominant constituent of cell wall of plant cells. Cellulose is a straight chain polysaccharide
composed only of B-D-glucose units which are joined by glycosidic linkage between C1 of one glucose
unit and C4 of the next glucose unit.



HOH,C

HOH,C

O

/—D OH
OH

HOH,C /

—0 O
; \ -
f-links
OH
O
OH

Cellulose

Glycogen:

The carbohydrates are stored in animal body as glycogen. It is also known as animal starch because its
structure is similar to amylopectin and is rather more highly branched. It is present in liver, muscles and
brain. When the body needs glucose, enzymes break the glycogen down to glucose. Glycogen is also
found in yeast and fungi.

Proteins (9TE1eT)

They are the biomolecules of the living system made up of nitrogenous organic compounds by

condensation polymerisation of a-amino acids. (& a- TTHaAT 37 & eI Sgelehe GaN CIEM O goFd

Frafeies AT & got Shaa somely & sta-3m7 §1)

e
R —°°$ —COOH (R = side chain)
H

o-Amino acid



Classification of Amino acids (TfR=Y 3r&el ma'a*-'ﬁaﬂ'ur)

Classification of amino acids

Depending upon the relative number of amino
(—NH,) and carboxyl (—COOH) groups

On the basis of their synthesis

Neutral |
No. of —COOH groups = No. of —NH,
groups e.g., Glycine, Alanine, Valine

Acidic |

No. of —COOH groups > No. of —NH,
groups e.g., Aspartic acid, Asparagine,
Glutamicacid

v

Amino acids

v
Essential
amino acids

A 4

v
Non-essential
amino acids

v

Basic |

No. of —NH, groups > No. of —COOH
groups e.g., Lysine, Arginine, Histidine

Cannot be synthesised
in the body and must be
obtained through diet.
e.g, valine, leucine, lysine,
isoleucine, arginine, etc.

Can be synthesised in
the body.
e.g., glycine, alanine,
glutamic acid, aspartic
acid, etc.




Amino acid table

Characteristic feature Three letter One letter

Name of the

amino acids of side chain, R symbol code
1. Glycine H Gly G
2. Alanine — CH, Ala A
3. Valine®* (H:C).CH- WVal v
4., Leucine®* (H:C).CH-CH.- Leu L
5. Isoleucine®* H.,C-CH,-CH- Ile I
|
CH,
6. Arginine® HN=C-NH-(CH,) ;- Arg R
|
NH.,
7. Lysine* H,N-(CH.,) - Lys K
8. Glutamic acid HOOC-CH,-CH,- Glu E
9. Aspartic acid HOOC-CH,- Asp D
(@]
1
10. Glutamine H,N-C-CH,-CH,- Gln Q
(@]
1
11. Asparagine H,N-C-CH,- Asn N
12. Threonine* H.,C-CHOH- Thr T
13. Serine HO-CH,- Ser S
14. Cysteine HS-CH,- Cys C
15. Methionine* H.C-S-CH,-CH,- Met M
16. Phenylalanine®* CgH;-CH,- Phe F
17. Tyrosine (PP HO-Cz;H,-CH,;- Tyr Y
—CH,
7
18. Tryptophan* Trp W
IS
H,C
19. Histidine* @H His H
N
20. Proline HN H Pro P

CIH,



* essential amino acid, a = entire structure

Zwitter ions

In aqueous solution, the carboxylic group can lose a proton and amino group can accept a proton giving
rise to a dipolar ion known as zwitter ion. This is neutral but contains both positive and negative

charges. (STl TaeraieT H FTaTaRiTe HHE Tah HIciel Had Y HehdT § STa 1o VI Hafg Teh Seiet FAG0T
Y HehdT ¢ | ToTEeh holea®d Teh SfaYdi 31Tl Soidl ¢ 518 Sdle 3e g d 8. Ig 3arle gid &
TR SHA UATARI TUT KU ATl 61 SURAT B & 1)
0 0
R—CH—C—O0OH R—CH—C—0O"
:J{IH2 ’[IQH_3

Zwitter ion

Classification of proteins (A& T gafiehToT)

Proteins can be classified into two types on the basis of their molecular shape. (WH@%%
TR 9 XAt ar aelt 7 aafiephet faham ST Hahel1 §)
1. Fibrous proteins (ifé’lm }'ﬁfﬁ)

When the polypeptide chains run parallel and are held together by hydrogen and disulphide bonds,
then fibre— like structure is formed. Such proteins are generally insoluble in water. Some common

examples are keratin (present in hair, wool, silk) and myosin (present in muscles), etc. (AHeIITeISs
HE T FHTAC B & AT 8T8 3oTeT R 1S HowhlSs AT GaRT HYerd TGl & ol I[MHHA A § |
S YR o YIS ATHATIT: STol 7 Aol g1d § | FS WA 3EgRUT fRITe(sTel, 3oT T WH A
39T U AR (AR 7 39feya )3nfe g 1)

2. Globular proteins (‘ﬂﬁﬁﬂ?ﬂ'\" 'Fh'cﬂq)

This structure results when the chains of polypeptides coil around to give a spherical shape. These are

usually soluble in water. Insulin and albumins are the common examples of globular proteins.( S
TIUTEISS T JTATT HSell TATeh] INelTehic TToel X Al g ol T/ LAY UICA Il § | A HHIA:
STel & T Bl §. Sogfelel Ul Tes[Hel $oieh AT 3GERUTE |




Proteins can also be classified on the basis of their function

Protein

Function

Examples

Enzymes

Biological catalysts, vital to all
living systems.

Trypsin, pepsin.

Structural proteins Proteins that hold living systems Collagen.
together.
Harmones Act as messengers. Insulin.

Transport proteins

Carry ions or molecules from place
to another in the living system.

Haemoglobin.

Protective proteins
(antibiotics)

Destroy any foreign substance
released into the living system.

Gamma globulin.

Toxins

Poisonous in nature.

Snake venom.




Common structure of a nucleobases The structures of pyrimidine and purine are shown for comparison

NH, O 0
H | I I
C C C CH. C
~ 3 ~
1\”-’{' : x__‘)‘(ZH N_j’—”’ : \:‘(IH H}\'_ff : -.(3/ HN',/ ' _CH
. . l, |
HC - “CH C. "CH C "CH (o "CH
=1 -+ = 1 -~ ~ P N
N 0~ N o” N o7
H H H
Pyrimidine Cytosine Thymine Uraail
(in DNA & RNA) (in DNA & (in RNA)
some RNA)
NH, 0
H | |
C . C . C
G e L Zi~_ _—N ~6~__~N
N; sCT TN N, C N HN | SCTIN
J ] | sCH . ]| «CH |, . | sCH
HCxs C~—Y/ HCys €3/ Gy CY
H N H H,N N H
Purine Adenine Guanine
(in DNA & RNA) (in DNA & RNA)

Base Pairing: The adenine—thymine (A-T) base pair has two hydrogen bonds, whereas the guanine—
cytosine (G—C) base pair has three hydrogen bonds.

Guanine:iiii Cytosine

Adenine ::: i : Thymine
(two hydrogen bonds )

Nucleic acid(F{a-_eﬁ'a-T )

Nucleic acids are the polymers of nucleotides present in nucleus of all living cells and play an important
role in transmission of the hereditary characteristics and biosynthesis of proteins.



Nucleotide

g I }
Pentose sugar Nitrogenous base Phosphate group (PO i)
. O
|::Deux}rr1buse BRI )
Ribose 5 v ol O— Ili__ O
Pyrimidine Purine O
Uracil (U) Adenine (A)

Thymine (T)  Guanine (G)
Cytosine (C)

Types of nucleic acids :

[ Nucleic acids |
v
- -
Deoxyribonucleic acid Ribonucleic acid
(DNA) (RNA)

.
. . .

Messenger Ribosomal Transfer
RNA(m-RNA) RNA(r-RNA) RNA(t-RNA)

5" end of chain

7T

o B S g
‘-O—P—O—CHQ 0 .oy
A Cl) J SUGAR .
__grom

. o » EEE:EZOdleSter 0O—P—0
e b g
-0—P—O0—CH, _0
. cl)* y SUGAR

OH

3’ end of chain



Chargaff’s rule : Amount of purine bases is always equal to that of pyrimidine bases. Purine base of one
strand of DNA molecule pairs with pyrimidine base of the other strand. Adenine (A) pairs with thymine
(T) through two H-bonds ( A=T) and guanine (G) pairs with cytosine (C) through three H-bonds (G=C). In
case of RNA, adenine (A) pairs with uracil (U), (A=U).

Replication : It is the process by which a single DNA molecule produces two identical copies of itself.
Vitamin (faerf@e)

They are generally regarded as organic compounds required in the diet in small amounts to perform
specific biological functions for normal maintenance of optimum growth and health of the organism.

(Bo¢ ATATI: 30 YohR fAaTRd foham 5T Tendr ¢ foh 3 fafree Sifaesh fohansit & dueet gl & feT gaR
HIGR H T A 1 foleh TeTe & ToTeTdl She hl Seaia e 3R Ty ol ATHT-Y TERETT 81T gl)

Vitamins are classified into two groups depending upon their solubility in water or fat JT qATIATH

et & 3R W Refaa & wag A qeffea Frarmand)
1. Fat soluble vitamins (Wﬁﬁ'ﬂﬁﬂ&ﬂ )

Vitamins which are soluble in fat and oils but insoluble in water are kept in this group. These are

vitamins A, D, E and K. They are stored in liver and adipose (fat storing) tissues. (sﬂa?‘rﬁ:rrrﬁaﬁa’r
oY TQT I1AT & ST &7 AT el & fAel gl § R STel 7 3ol A i@t A, D, ETUTK 81 A Thed AT
U (@aT Fafed e arelT ) Sds H FAed W ¢ 1)

2. Water soluble vitamins (\_ﬂﬁﬁ'ﬁ?ﬂﬁaﬁﬂ)

B group vitamins and vitamin C are soluble in water so they are grouped together. Water soluble
vitamins must be supplied regularly in diet because they are readily excreted in urine and cannot be

stored (except vitamin B12) in our body. (B aﬁ%ﬁaﬁaamﬁaﬁacmﬁﬁmaﬁ%mz 3@'(’35
[ E F A @ I8 | ST A faerar erfaat o qfd g smer & fRafaa su @ g enfer ife &
W@E%Wﬂmﬁﬁmgamﬁm YRR & (except vitamin B12) AT sT& fohdT ST
GehdT 1)



Some important Vitamins, their Sources and their Deficiency Diseases

s1.
No.

1.

8. Vitamin E

9., Vitamin K

Name of
Vitamins

Vitamin A

Vitamin B,
[Thiamine)

Vitamin B,
(Riboflavin)

Vitamin Bg
(Pyridoxine)

Vitamin B,

Vitamin C
[Ascorbic acid)

Vitamin D

Sources

Fish liver oil, carrots,
butter and milk

Yeast, milk, green
vegetables and cereals

Milk. eggwhite. liver,
kKidney

Yeast. milk, egg yolk.
cereals and grams

Meat. fish. egg and
curd

Citrus fruits, amla and
green leafy vegetables

Exposure to sunlight,
fish and egg volk

Vegetable oils like wheat
germ oil, sunflower oil.
ete.

Green leafy vegetables

Deficiency diseases

Xerophthalmia
[hardening of cornea of
eye)

Night blindness

Beri beri (loss of appe-
tite, retarded growth)

Cheilosis [fissuring at
corners of mouth and
lips). digestive disorders
and burning sensation
of the skin.

Convulsions

Pernicious anaemia
(EBC deficient in
haemoglobin)

Scurvy [bleeding gums)

Rickets (bone deformities
in children) and osteo-
malacia (soft hones and
joint pain in adults)

Increased fragility of
RBCs and muscular
weakness

Increased blood clotting
time



