There are two methods for the preparation of

glucose,

i) From Cane sugar/Sucrose/Laburatory
method : In this method when sucrose is
heated with dil. HClor H,80, in alcoholic
solution it hydrolyzed 1o glvc plucose and

fructose,
Sucrese + H,O 2 Glucose+ Fructose
(Ci:H;,0,)) 0% 50%

CH,;,0, C1,,0,
Dil HCl and alcohol is used to separate the
glucose and fructose because plucose is
msoluble in alcohol while fruclose is soluble,
Henee, glucose crystallises out first and
on cooiing il gives pure crystals of glucose.
i) From stareh / Barley / TFotato
Commercial method : In this method
when stareh is heated with dil H,SO, ar
393 K under pressure it hydrolysed to give
number of glucose molecules.
Starch + nH,0 —05% , nGlucose
(CGHIDD_‘-:In A n(CGHuO!J
The glucose obtained in this method is
impure hence it is purified by neutrilisation
of excess of dil H,S0, by adding chalk
powder (CzCO,) and decolourised by
adding animal charcoal. Then the solution
of glucose (colourless) is concentrated by
heating and on cooling it gives pure crystals
of glucose,

4. Write chemical reactions of glucose,
Ans: Chemical recctions of glucose : Glucose
always undergo Jxidation and reduction n:acu

easily due to pr:sence of <CHOgn
(~On) group in their molecule,
i) Ret:’,ur:tlo ucose on

ucing age
P iv sarlntol f_polyhydl?t

(gmm. +2H) —3o (GHon),
CH,CH CH OH
Glucose Sorbitel

iiy Oxidation of Glucose :
a) By using Br, water : Glucose on
oxidation with weak oxidising agent
(Br; water) gives gluconic acid,

CHO coon

(G-IOHL HO)—p2 (::HOH),
CH OH CH ,OH
Glucose )

Glucauic acid

b} By using dil HNO, (nitric ‘acid) ;

Glucose on oxldauon with strong

oxidising agent such dil HNO, gives °

saccharic acid / glucaric acid wnh the
removal of H,0. .

C;JHO CE!OOH

('FHOH}‘ + 3[0]_1,;6,"’ {‘I-HOHL 11,0

CH,0H COOH
Glucose

Saccharic acid

iy Reaction with Hyd roxylamine
(NH,0H) : Glucose reacts with hydroxyl
amine undergo condensation to give oxime
salt with the removal of water.

il (|3=N-OH
utumu‘ N_OHW (CHOH), +H,0
SN CH OH

CILOI

Glucuse Hydroxylamine Glucose oxime
v} Acetylation reaction : When glucose
reacts with acetic anhydride in presence
of anlydrous ZnCl, to form penia-acery)

gluchse.

. ]
CHO CH,~C
(GHOH), +5 o

CHOH  cH ¢
% il

0
Glucose  Acetic anhydrite
. 7
~ (CH-0- C-CH,), +5CH,CO0H
CHz-D—I‘EI.‘-CH,

Glucose penta-acetars
5. What is cyclic structure of fructose *
Ans: The molecular formula of fruc s C:H,,0,.
On the basis of diﬂ‘c tifn¥ 1Ms shown
ml tose js :qr ttone. It contains

t chain hav'mg keto group
tea. m 2. It is levorotatory compound
N l CH,OH
A O

belongs to D - series. The open chain
e of fructose is as follows.

e HO — H.
H—4—— 0l
H—t+—— oH

CH,0H
D - (-) - Fructose
It is assumed that a five-membered cyclic
hemiacetal is formed by intramolecular
nucleophilic addition of - OH groupat C -5 to

the C=0 group. The cycl:c five-membered
structures of fructose are called furanose
siructures, in analogy with furan. Furan 5 a
heierocyclic compound with one oXygen atorn
and four carbon atoms in the ring,

Furan

HOIii'C- id -0OH i 'CH.OH
1o —.LL H O :21:

H—4- OH I F=HO__H
H-4 H OH
CH,0H H

a-D- (-}~ Fructofuranose ‘CH,0H

{3




Ans:Classification of vitamins

u)  Insulin: It is peplide homone, seereted in
pancreas & contry scarbohydre metabolism,
i) Sex hormone ;

a) Estron (estrodial) : These are
produced by (he ovaries in females,
They control the development of
secondary characteids in female and

regulate menstmal cyele,
b) Testosteron and androsteron are

} synthesized in the testes,
¢)  Progesteron : It is responsible for
preparation of uterus for implantation
of fertilized egg. They control
secondary sex characteristic in male,

" Vitaming

19. Give classification of vitamins with Role and

deliciency.

:Vitamins are

classificd into two groups depending upon their

solubility in water or fat,

A)  Fat soluble vitamins : Vitamins which
are soluble in fat and oils but insoluble in
water and kept in this group. These are
vitamins A, D, E and K. They are stored
in liver and adipose tissues,

B) Water soluble vitamins : B group
vitamins and vitamin C are soluble in
water so they are grouped topether
water soluble vitamins must be
suppliec regularly in diet because they
are resdily excreted in urine and
cannot te stored (except vitamin B,s)
in our budy.

Some important vitamins, their sources and

diseased caused by their deficiency are listed

as follows,

Fat Soluble vitaminy : DA, E.lﬁ( Om

'\

1 o s vitamin is forme

V. rays on sterols. Sterol 1s preseM in the skin
and other tissues, The U.V. rays causes
rearrangement of atoms, in the sterol molecule
leading to production of vit. D. So it forms
naturally by the action of sunlight on skin.
Functions : The main role of vitamin D is 1o
increase absorption of Ca and P in the intestine,
Increase the transport of Ca and P. Effect on
calcification process on bones and their normal
structure. Helpinthe development of normal teeth,
Deficiency : If the vitamin I is deficient in the
body, Ca and P are not assimilated properly by
the bones gnd résult in the Rickels (bone
deformities in children) and osteomalacia (Sofi
bones and joined pains in adulis),

Vitamin A :

Sonrces : Fish liver oils, carrots, butter, milk,
Deficiency : Vitamin A deficiency causes the
xerophthalmia (hardening of cornea of eye) night

blindness etc.

Vitamin K :
Vitamin E is antisterility factor which js
necessary for fenility of male and the birth
process of female.

Mitami .
Soureces : Thjs Wcmlly stored §
v, % res, 1L is foungds ﬁr@
a

e

WO

10 O

B3>

S

Sources : Plants are better sourecs than animal
lissucs. Wheat genm oils, cotton seed, oils, green
leuves, vegetables, green nuts,

Functions : It act ag antioxidant which prevent:
oxidation of certain substances like vitamin A,
Tty acids, amino acids ete, 25
Essential for normal reproductive functions.
Essential for normal functions of muscles.
Deficiency : The defic iency of vitamin E in diet
eanses. Sterility i.e. male fails to produce sperm
and in female ovulation and fertilization takes
place but pregnancy is not maintain destruction
of foctus in uterus takes place. Abnormal growth

and sometimes causes degeneration of renal
tubular cells and muscle cells, Increased fragility
of RBCs and muscular weakness, T
Vitamin K :
These are most recently discovered members of
soluble vitamin, It is named ‘K’ because it is
essential forcoagulation ofbload orbloodcloming.
Sources : Green plants, cabbage, spinach,
tomato, soyabean are the richest sousces,
Functions : [t is essential for the synthesis of
prothrombin in liver.
Deficiency : The deficiency of vitamin K
causes deficiency of thrombin s prothrombin.
Inabsence of prothrombin blood fails to clot and
results in non-stop bleeding. Thigis,also called
as ‘royal disease’.

Soluble vj Yﬂn B and C.
i scorbic acid)
i f8und abundantly in citrus fruits

nge, lemon, tomato, pineapple, grapes,
green leafy vegetables.
Fufet : It is responsible for formation of
intecp! substances. Essential for immunity
or body defence. It is an activator for growth of
tissue. Play important role in blood formation
and involve in maturation of RBCs, Helps in
absorption of iron from intestine. Play majorrole
in wound healing. It is required for synthesis of
adrenal hormones.
Deficiency : Deficiency causes abnormal
condition known as *Scurvy’ (bleeding gums).
Loss of appetite and weight, Jjoints becomes
weak. Teeth becomes loose and fractured.
Wound take more time for bealing. Anaemia,
brittleness of bones, delayed blood clotting,

-
.

Water

amla a

This gréup consist of several water soluble
vitamins, Most of them have been isolated in
pure form. The vit, B is divided into 4 groups’
namely - B,, B, B; & B,.. Thiamine (Vitamin
B)), Riboflavin (Vitamin B,), Pyridoxine
(Vitamin By). Vitamin B,, (Lyanocalbamine).
a)  Vitamin B, (Thiamine) ;
Sources : Vitamin B, is found in al] plants
and animals tissue. Best sources are yeast,
milk, green vegetables and cereals, heart,
kidney ete. s
Functions :Thiamineisswciﬁ:a]]y needed
for final metabolism of carbohydrates and
many amino ucids. Essentia] for normal
growth and appetite and also for proper
function of nervoys system,




