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These organelles contain and traHSpbn“;-NW R
enzymes namely B-glucuronidase, deoxyribomlnifistlve
ribonuclease, lipases, protease, peptidase, i t:ase,
and sulfatases. These enzymes have the ability to hpd:‘ Iﬂs’es
jarge biological polymers like carbohydrates yroto iy
Jipids and nucleic acids. » proteins,

Functions
Lysosomes play a very limited role in plant cell
Most of the functions are related to the animal cell l

1. Lysosomes take part in heterophagy i —r
of foreign food particles. phagy 1.e., digestion

2. '+ Lysosomes also bring about autolysis i.e., digesti
) one At .., digestion
of the cell in which it is contained. This autolysis
- take place after the death of the cell due to which
the lysosomal enzymes get released. Therefore, these
cell organelles are also termed as the suicidal bags
of the cells.
Peroxisomes (Microbodies)

These are simple, spherical, membrane bound
vesicles in the cytoplasm, without DNA or ribosomes
containing more than 50 oxidative enzymes. ,
Functions
1. Peroxisomes protect the cells and the surrounding

area from the harmful effects of H,0,.

2, They take part in the catabolism of very long chain
fatty acids.
3, They also help in the synthesis of phospholipids.

Glyoxysomes '

Glyoxysomes are specialized cytoplasmic organelles
that develop especially in lipid rich seeds during germination.
They contain enzymes for glyoxylate cycle which catalyze
the conversion of fats to carbohydrates.

Cytoskeleton :
Cytoskeleton is an expanded network of filamentous,

proteinaceous structure that occur abundantly in cytoplasm.
Only eukaryotic cells contain cytoskeleton. It consists of

three major components,
1. Microfilaments
2. Intermediate filaments

3. Microtubules.

Functions
Main functions of cytoskeleton are as follows,

Provide mechanical support to the cell
Maintains the shape of the cell
Helps in motility of the cell

5 il v st i e A

2. CELL INCLUSIONS

Cell-inclusions refer to the non-living components
found in the cytoplasm. These include vacuoles, ergastic
substances and calcium oxalate crystals.

1. Vacuoles

Vacuoles are single membrane, fluid-filled, sac-like
structures that occupy a large percent of the total volume
of a plant cell. The vacuolar membrane is called ronoplast
and fluid within the vacuole is called cell sap. The various
components of the cell sap are mineral salts, sugars, organic
acids, oxygen, carbon dioxide, blue and pink coloured
pigments (anthocyanins), toxic wastes and secondary

products of metabolism.

Functions

1. Tonoplast allows the entry of water, ions and other
materials into the vacuole by osmosis.

2, The dissolved anthocyanin pigments in the vacuole
are responsible for the colour of flowers, fruits, buds
and leaves.

Some secondary products and other waste by-
products such as calcium oxalate crystals, alkaloids
and tannins stored in the vacuoles provide protection

from herbivores.

4. Reserve food (like sucrose and mineral salts) stored
in the vacuole can be used by the cytoplasm when

required.
2. Ergastic Substances

Ergastic substances of plants include all those non-
living cytoplasmic inclusions which are basically products
of plant metabolism. There are of 3 types.

Ergastic substances of plants
| :
/ ! {
Reserve food ~ Secretory products Excretory products
- Carbohydrates - Colouring matter Alkaloids

- Proteins - Enzymes Glycosides

- Fats - Nectar Tannins
Resins
Latex

Volatile oils
Mineral crystals

(a)  Reserve Food

Reserve food refers to the excess food that is stored
Facilitates signaling across the cell in an insoluble form for further use. When the need
Karyokinesis (helps in chromosomal movement arises, these insoluble food reserves are subjected to

1
2
3
4. Facilitates intracellular transport
5
6
during the process of cell division).

enzymatic hydrolysis.
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(b)

(c)

Upon fre— -
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’ f water soluble sjp,
Carbohydrates . food. Example 0 ; Iple
arbohy, ter insoluble carbohydrates are utilized as “'Bsenlleb]e carbohydrates i.€., polysaccharige
Both water soluble and water | fructose and sucrose. Water insolu gy
sugars (carbohydrates) include glucose, in. cellulose, mucilag

. ch, inul
also function as reserve food. Some examples include star

Proteins r may not exhibit water solubility. When acted upon by

. ; ich may o r when they exist in 5y
These are basically nitrogenous compounds W.th 1 an aleurone laye
proteolytic enzymes, they degrade to yield amino acids. They are found ftalli ne form, they are found as aleurope

amorphous form (E.g: Maize). On the contrary, when they exist in a cTy
grains (E.g: Castor seeds). :

Fats and Oils . Fats are sol
Both fats and oils are composed of fatty acids and glycefol; but differ in their stata:m etc., are
liquids at room temperature. Endosperm of certain seeds like sgsame, castor, p&

1d while oils exist a5
ch in fats.

Secretory Products .
Secretory products are specially secreted by the plants and they serve a specific function.

Colouring Substances b
. ' substance
These include photosynthetic pigment chlorophyll, anthocyanins, xanthophylls, flavonoids etc. These >

‘ o . ot
function to impart colour to the plants and leaves which helps to attract insects which in turn help in pollination and
seed dispersal.

Enzymes .
Enzymes are water-soluble, nitrogen containing compounds that catalyze the hydrolysis of reserve foods such as

carbohydrates and proteins.

Nectar

Nectar is a sweet solution secreted b
help in pollination.

y certain specialized glands in numerous flowers. It helps to attract insects which

Excretory Products

Alkaloids

Alkaloids are basic, organic, heterocyclic, nitrogenous compounds of plant origin. They occur in plants both in free
form and also as salts of organic acids (like quinic acid, citric acid and meconic acid). They are usually colourless,
crystalline solids with some exceptions. Alkaloidal salts are soluble in aqueous and organic media. They are basically
secreted to protect the plant from herbivores and insects.

E.gs: Quinine, physostigmine, morphine, caffeine etc.

Glycosides /

Glycosides are organic compounds which yield glycone (sugar moiety) and aglycone (nonsugar moiety) on acidic
or enzymatic hydrolysis. Glycone and aglycone are joined together by a glycosidal linkage. These are colourless,
crystalline compounds soluble in water and alcohol, but insoluble in organic solvents. Glycosides are known to exert

significant therapeutic effects on mammals.
E.gs: Sennosides (senna), digitoxin (digitalis), glycyrrhizin (liquorice) etc.

Tannins

f'application in leather industry. Due to the presence of astringent property, they are used as healing agents in
inflammation, burns, piles, leucorrhoea and also as an antidote in alkaloidal poisoning. Tannins are found in arjuna,

myrobalan etc.

Resins

Resins are excretory products released from resin ducts. They may be present in solid or semi-solid form and are
always insoluble in water.
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Gums and Mucilages

ucilages are generally normal pr
products of metabolism formed within the cell, Gums are pathological products

ormed upon injury of the plant or d ;
e organic solvents. Chemical U:: to ‘unfavo.urublc conditions. They are soluble in water but insoluble in most
¥» Bums are mixtures of calcium, sodium or potassium salts.

volatile Oils

These are odourous, volatile, vapouri ‘i .

Hiah refractive index. They arer:tr)‘:glzit:lc_l)rlnclplcs of plant and animal origin. They are optically active and have
g o i uble in water but soluble in most of the organic solvents. These are used as
carminatives, antiseptics, sumulants etc ore

E.gs: Ginger, cucalyptus, cinnamon, lemon, coriander etc
’ .

Calcium Oxalate Crystals

|cium oxalate crystals are f . : ' )
Ca 4 are found in certain cells. These water insoluble substances can be seen It various parts of

. t 2 Y &4
(he plant h}(@ roo(ti, stem, fru?ts, leaves etc. Different types of calcium oxalate crystals assist in the identification of crude
drugs and in the detection of adulterants especially in powdered drugs

)

The various types of calcium oxalate crystals are
prisms: These are simple and regular prism-shaped crystals
E.gs: Quassia, senna, hyoscyamus, rauwolfia, cascara etc.

.‘S;ingcif Acicular Crystals: These are long and pointed crystals of calcium oxalate which occur either singly or in
undles.

. E.gs: Gentian, cinnamon, squill etc.

Rhombic Crystals: These are diamond shaped crystals of unequal length which consists of three axes that are
perpendicular to each other.

E.gs: Kurchi, mimosa etc.

Rosettes: These are aggregates of calcium oxalate crystals arranged in a spherical manner.

E.gs: Senna, cascara, stramonium, rhubarb etc.

Sandy Crystals ( A{icrosphenoidal Crystals): These are small tetrahedral crystals of calcium oxalate found in clusters.

E.gs: Cinchona, belladonna etc.

Groups of acicular crystals

Rosettes (Druses) Sandy crystals
Figure: Calcium Oxalate Crystals




- CHAPTER
' NATURAL PESTICIDES ?



3]

Additionally, these agents are generally
This property also reduces their negative i

JRNNG OBJECTIVES

After the completion of this chapter. yo
> You should-be abl
' elto,

eﬁne a pest ICl .
* D lCla'e and outll"e its ideal Cha
racter iStiCS

Enlist some examples of naturq] pesticid,
es

nicotine elc.

{ INTRODUCTION

Certain plants contain compon
plants and applied over infected crops are termed as
utanew concept. Pyrethrins, nicotine, rotenone, ro

swell as large scale farming.

ents that are toxic to insects. Insecticidal components that are extracted from the
n.atural pesticides. Use of natural pesticides for the control of pests is
tinone, acorus etc., have been used since times immemorial on small

Natural pesticides are usually classified according to the type of organism against which they are effective. For
nstance, insecticides, rodenticides, herbicides, fungicides, molluscicides etc. Among these, the use of herbicides accounts
rket, followed by insecticides, fungicides and other products.

firthe largest share in agrochemical ma
rived pesticides continue to increase for their beneficial effects, they are associated
or manifestations include respiratory arrest

Although the use of naturally de . .
¥ith certain harmful effects on human beings and warm blooded animals. Maj .
ud stomach poisoning. However, toxicity of these products can be significantly reduced by their selective application.
highly degradable, hence they become inactive within a few hours or a few days.

mpact on beneficial organisms.

lfesl Characteristics .
Anideal pesticide should p RRSHES:
L Itshould be easily available 2

Log should be non-toxic towards w

ossess the following pro
t an affordable cost.
arm—blooded animals.

}' It should be easy as well as safer 10 use.

] .
It should be non-inflammable. -
Itsh | : qual effects of pesticides.
ould not show the res! e foliage or livestock.

It should cause very little or n° harm to th
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Exampl
Some commonly us

es of Natural Pesticides
»(| below.
sadirachta indica, belonging 1o Mg,
lr
'1(.15;1(:

ed natural p
ained from the dried ae
nerall

d against pests g¢
almus. 1018 effectiv

l’.\'(IIIfIIL‘IHI/IH (‘iIIL’I‘lII‘/UL
pyrethrin | and

m tree, A
tored grain.
aphids and caterpillars.

esticides are 1St
1. Margosa (Neem) : It is obt rial parts of necn
family. Its dried Jeaves arc use y thriving 11 8

¢ against

It is obtained from the plant,
flowers of the

Acorus ¢
sfolium, belonging to Comp
. ) O%)1.,
I, which are responsible t'(M:
r "'

plant, C/r.
m contains

2 Acorus :
3. Pyrethrum : It is obtained from white
It is effective against aphids, ectoparasites ctc. Pyrethru
ant, Nicotiana tabaccum and Nicotiana rusticad, belonging to the f;
i canticide acti o am;,
tact insecticide action against aphids, , ily
8, thrip,

insecticidal action.
4. Nicotine : It is obtained from tobacco pl
Solanaceac. Itisa p_vridinc-pipcridine type of alk

aloid and possesses con
lliptica, Derris malaccensis, belongi
g'“g to

Lizomes of plants Derris ¢
cattle grubs, vegetable pests etc.

ectoparasites efc.
It is derived from the roots and rl

Rotenone :
Leguminosae family. Itis used to kill aphids,

o4

CH50

OCHj,
Rotenone

Sabadilla : It 1s obtained 1 eds of Schoenocaulon officinale belonging to |

. s from the dried ripe seed. g aceae 0

of vere ine ]ka] 4 . . 8 S ll/ /ﬁ in 1 o' ili NSISts

eratr a 01ds, cevadine and sabadine which are toxic to insects like bu;s tim' l h t . e s
: gs, PS, human lice etc.

Sabadine

y ’ I IS S S "l’] «a N o oB -1 'H")“l l' ‘"‘ ““' l S ‘Igd"l :t t
. 1S Ob[alned o 4
- l )

and other pests,

€ 'S / (W
> a ’ﬂlnSl saw f]
ds.
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onree
Int!h‘ul Sowt

" ots of .
) cONSIsts ol ! .

Neem ¢ W aerinl parts of the plang

Azadiy,

1hia It ,

ptio? it belongg M
§10 M

i mostly BFOWS In South-castern Agian
atius. Fit : ¢
nd, 1\1““‘ ““‘h‘ l ‘,“- -‘llpl\n, Sul"h A“'i('l\ A

l'l‘ st o
iacene Family,

ountrie ‘
ntriey, Indiy, Pakis

ald ustrali ! stan, Srq |

(:“r“m,.,sms | Wand Bast A fricy ! Lanky, Bangladesh, Malaysia, Indones.
Leaves

‘. Colour - Dark preen
Odour - Characteristic smell of neem
Taste - Bitter
Lcnglh -20-25 ¢cm
Shape - Ovate-lanceolate
Description - Leavesare i bt -

long QIenc?el:];JpL‘::)‘;lnqiﬁs; (:r]; 'sllmyglol'a Stomtels and are alternately or oppositely arranged
flis branches osely arranged in the form of clusters that are found at tﬁz ezg ?)f

) Fruits

Colour - Young an ipe frui :
very%essdqtl;:gfy fi :)L;l;suzll;e green in colour whereas ripe and mature fruits are yellow in colour and contain

Shape - Ovoid and bluntly, pointed
Taste - Bitter

L Seeds
They contain about 23-31% of fixed oil which has following characteristics,
Colour - Deep greenish yellow to brown
Odour - Garlic-like
Taste - Bitter and acrid
Solubility - It is soluble in chloroform and ether but insoluble in water and alcohol.

4 Bark
Colour - Externally it appears brown in colour whereas internally it occurs as starchy white
Odour - Characteristic smell of neem
Taste - Bitter

Appearance - It is rough and moderately thick with longitudinal and oblique furrows.

Chemical Constituents

ecm tree. Seed
a'/adiruchtimk

m various parts of the n

inds have been isolated fro arts
azadiradione and

mical compot isolated ror
lamin, olichinolide B,

Numerous medicinally active che Is h
deacetylnimbin, sa

kemels of neem tree consists of nimbolide, 0-
A o
“Tecently developed tetraterpenoid).
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Table: Active Constituents of Neen{

Partofthe g ————————————— Uses
Part of the plant "~ Active constituent (

. Leaves Insect repellent

- Azadirachtin !
: ants
- Meliantriol, Salanin, Antifeed

Rutin (NLT 1%w/w)
]- Nimbin, Nimbidin,

Antiviral agents
Insect repellent

3 - Azadirachtin. =
= S Nimbosterol Insecticides \
Myricitin,
Kaempferol. '
Deacetyl, azadirachtinol It paralyzes the Swallovmhanis-
insects. ms (¢
- Nimbin, Nimbidin, Nimbinin, | Antiviral agents \
- Margolone, Margolonone. | Antibacterial agents
- Nimbidiol, Nimbolicin, Antiviral agents \
Nimbocidin. _
7 - Margocinin, Margocilin. Antibacterial agents

Neem oj] e
oi Nimbin, Nimbidin, Nimbinin, | Spermicidal and contracem

2% of b . ,
(2% of bitter active constituents) Nimbidiol, Sugiol, Melantriol,

8. Neem cak Azadiradione.
‘ e
(Remnants of oj] _ Sulphur content (1.07-1.36%) | Antinematode agent \
extraction) Nitrogen content (2-3%) [ Coating of fertilizers (urea) with ——
act of

Uses neem cake increases protein content jp ¢y, N
} - \

Neem oil can be yseg

. f - - . . 2 & g 1
ot Or its antiseptic, stimulant, anti-inflammatory, antipyretic, antibacteria] and hypog|y
) Caen);
; IItt ::Zn alslo us.ed to treat rheumatism and skin diseases |
; also induc
¢ Letieoind jse ul;fzmhry In males and can be used as an oral of vaginal contraceptive in fema]
P e tp lr‘eat Jaundice, worm infestations and numerous skin diseases N
€s can be applied topically to heal small-pox rashes.
3. Acorus
Synonyms

Sweet flag, Calam
Biological Source

us rhizomes, Vaj, Ghoda vaj.




- Brown (Chnpmr“'/) Natural T'est icides e

Characteristic and aromptic

D, » \
- Pungent, bitter ang disagrecable
- Length: 5-15 ¢y

Thickness : 1-2 ¢y
- Cyhindrical ang surface

bears wrinkles
- Short

iical Constituents

1.5-3.5% of volatile oils whic i |
s h.nh contain asaraldehyde along with cugenol and asarone. European acorus contains
/o a8 ¢ N. American acorus ig devoid of it

HO 7 “CH,
H,CO OCH,4
OCH;  H,CO
OCH, CHy
Asaraldehyde Asarone

son o i :
Acorine (10%), a bitter glycoside serves as the active constituent.

The drug also contains tanning (1.5%), resins (2.5%) and starch.

Acorusis used as an insect repellent.

It is useful in convulsions, depression and flatulence.

Acorus stimulates the power of self expression and intelligence. It serves as an excellent nervine for children.
Nasal administration of the drug is helpful in hysteria, epilepsy and insomnia.

It is used as a rejuvenative for brain and nervous system.

It is used as a vermifuge, bitter and stimulant.

Due to its aromatic and characteristic odour, it is used in the preparation of perfumes and beers.

PYRETHRUM
A*i‘Syl‘lon_vms
: Insect flowers, Pyrethrum flowers, Dalmatian insect flowers.
~ Biological Source
It consists of dried flower heads of Chrysanthemum cinerariaefolium, C.coccineum and c.marshallii belonging to
the family Compositae. |
Location
The plant is indigenous to Dalmata and is cultivated in places like Yugoslavia, Kenya, Japan, Switzerland, Spain,
Belgium and also in India.
Method of Preparation

Pyrethrum is propagated by means of seeds and splits which are small stems bearing roots. Seeds are sown in
nurseries and about 4 month old seedlings are transplanted in the open field in rows about Im apart. An altitude of
* 1900-2700 m. annual rainfall of 76-180 cm and night temperature of about 5-15°C favours good yield, Flower heads are
| ',:? phicked by hz;nd from about 4 months old plants or when about 2/3" of the disc florets are open. These are then dried in

- Sunor in drying chambers at a temperature below 50°C. Finally the flower heads are powdered or made into standard liquid
extract and stored. Fresh flowers are non-toxic whereas dried flowers possess insecticidal properties.
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Characteristics

Color - Cream or straw coloured

Odour - Aromatic

Taste - Bitter

Size - Closed flower heads: 6-9 mm in diameler

Open flower heads: 10-15 mm in diameter

Shape - Flower head is flat with convex receptacle.
Chemical Constituents
l. Esters of chrysanthemic acid (pyrethrin I, jasmolin | and cinerin D). . 1 is lethal to insects whereas PYreth
2. Esters of pyrethric acid (pyrethrin II, jasmolin Il and cinerin 1) pyrethrif 1 - ey

is responsible for knock-down effect.
nerolone.

orm of pyrethrolone and ¢

3. Alcoholic components are present in the f
) ) , ‘rerpenoid P}’rﬂhml'
4. Other constituents include sesquiterpene lactones and triterp
H,C  CHs
AN CH;
H4C 1
c=¢C co—0 (CH2)s—R
R 0
Component R R’
Pyrethrinl | CH, HC=CH,
Pyrethrin Il | COOCH, | HC=CH;
Jasmolin I CH, CH;
Jasmolin I | COOCH, |CH,
Cinerin I CH, CH,
Cinerin 11 COOCH, | CH,
Uses
l. Used as an insecticide and pesticide.
2. Used as contact poison.

Used as an aerosol preparation (powder dissolved in kerosene or suitable organic solvents) for controlling pes

fleas, lice and ticks on pets.
4. Used as a spray in aircraft to destroy the insect vectors and also to prevent insect-borne diseases

5. TOBACCO
Nicotine present in tobacco plants possesses insecticid i : - ftobac
refor Chaplez 1dal properties. For detailed pharmacognostic study of tob
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CHAPTER
sTUDY OF PLANT CELL

LEARNING OBJECTIVES

After the completion of this chapter, you should be able to,

o List out the various components of a typical plant cell

o Explain in detail about constituents of cell wall

o Givethe composition, structure and functions of various cellular organelles

o  Describe the various plant inclusions.

1. PLANT CELL
Introduction

Cell is defined as the smallest, fundamental, structural and functional unit of living organism. Living organisms
are made up of cells. Organisms composed of only one cell are called unicellular organisms. Such organisms exist as
independent units and perform all the activities independently. On the other hand, multicellular organisms are composed

of several cells which coordinate with each other.
When viewed under a microscope, a typical plant cell exhibits the following:
L. Cell wall
Plasma membrane/cell membrane
Cytoplasm
(a) Cell Organelles

Nucleus, Ribosomes, Mitochondria, Plastids, Endoplasmic reticulum, Golgi complex, Peroxisomes,

Glyoxysomes, Vacuole and Cytoskeleton

(b) Cell Inclusions
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o4
N rofilaments
Middle lnmelln = ) f__— Mic
Plasma membrane <
Coll wall * { 7 r"/ =) A ‘
Golg conplex= -~ .2"':\“5\ R | > Nuclear pore
- Nucleolus Nucley
C hromatin network
Nucleus
bosomes (freely scattereq
Smooth endoplasmic reticnlum = Ribo )
roplast
Rough endoplasmie reticolum <= Chlorop
containing cell
Peroxisome «— vacuole ( g cell sap)
Mitochondria
Cytoplasm
Cell wall of neighbouring cells
Figure: Ultrastructure of Plant Cell
Cell Wall
non-living secretion of the cell membrane wh,
ooke was the first to obsen,

is composed of cellulose, pectin, hemicellulose, glycoprotei
cell wall in cork of the oak tree in the year 1665. It is charac
basic function of cell wall is to protect the constituents presen

Scientist Robert H Ll
nt cells as it is absent in animal cells. T,

de shape to the cell.

ells is known as cell wall. It is a rigid

n and lignin.
teristic to only pla .
¢ within the cell and also to provi

External covering of plant ¢

Layers of the Cell Wall

)

Cell wall is further divided into four layers.

Primary cell wall

Middle lamella

Outer layer of secondary wall
Middle layer of secondary wall
Inner layer of secondary wall
Tertiary cell wall

Cytoplasm

Figure: Cell Wall and Its Layers

Middle Lamella
Middle lamella is the first layer for‘nwd during cell division, It f
. At fi 3 .
cells together. It is composed of cellulose, calcium and magnc;z::]s Cthr;s(l’:lller wall of the cell and holds the adjacer!
ais.

Primary Cell Wall

Primary cell wall is formed by the secretion of cel
.lamella. It is I'oupfi inner to the middle lamellum. It ilsurll(l);deea:s ;)‘12: ,I?gl%'fiaccharides after the formation of mid(ﬂ;
II"J ] acﬁzlx;‘(l)l;erl::::‘x::ﬁww};;ls ‘l.nl“d,c up of cellulose, hemicellyloge gll’\l'czkdeu-m ofcellulose microfibrils em®® ic
ﬂlglllner whi Z - Z:t‘c ed as ;l)br ”(]’]; f:;' ;;:SE:::]csv:)luqle of the cell, Ccrtéin aprg:em and PeCtlc compounds. The! olf
' s ik 8. Inhigher plants, ¢ B of the primary cell walls are relativ
which pass through these pit fields and help to connect (he "L‘i'g liyblgp'?bm oceurs as bridges (called plasmodcs’“”
uring cells

.



(Chapter-4) Study of Plant Cell 65

Stzcondan' Cell Wall

Segc:;:dallya;te ::le\]‘;i"f l?catcd on ‘1_1? inner side of the primary cell wall. Itis formed once t

an i "::m e C:,P:na the depqsmon of more polysaccharides (cellulose, hemicellulose)

::e Iti?:lareas Wherl;.thzeselr;ce olfl‘ inelastic materials such as lignin makes it hard and tough.
cell wall material has not be :

Tertiary Cell Wall cen deposited.

Terti.ar);lccill wallis a very lhin' layer, formed on the inner side of the sccondary cell wall and composed of cellulose,

hemicellulose and xylan. Tertiary cell wall is commonly found in the xylem tracheids of gymnosperms-

he cell enlargement Stops
and other materials such
It also bears pits, which

Functions
{.  Cell wall provides mechanical protection from physical injury, insects and pathogens.

It P“"V‘des te"S‘lf_’ strength to the cell by preventing it from rupturing due to turgor pressure.
3. Provides mechanical support and imparts shape to the cell.
plasma Membrane/Cell Membrane

Plasma n?ankbrane is a bilayered membrane present below the cell wall and covers the cytoplasm. It consists of
carbohydrates, lipids, phospholipids, sterols (mainly cholesterol) and proteins. The phospholipids, lipids and proteins are
aranged in two layers. Each phospholipid molecule possesses two hydrophobic tails and a hydrophilic head hence it is
known as amphlpz-lt.hxc molecule. Phospholipid molecules are arranged such that the tail of each molecule faces inward
while the hydrophilic head of each molecule faces outwards. Hence, the lipid bilayer formed is the basic structural unit of
all the membranes. It act as a permeability barrier for many water soluble substances to enter and exit the cell.
Membrane Proteins
S. Jonathan Singer and Garth Nicolson (1972) proposed the widely accepted fluid mosaic model which explains the

structure of the plasma membrane.
Oligosaccharides

Glycolipids

Proteins

Intrinsic (Integral) proteins
Lipid

bilayer Nonpolar tails (Hydrophobic)
Polar heads (Hydrophilic)

Extrinsic (Peripheral) proteins

Figure: Fluid Mosaic Model of Plasma Membrane
. According to this model, plasma membrane is a basic lipid bilayer structure with a mosaic of proteins embedded in
it. These proteins may be categorized into extrinsic and intrinsic.

Extrinsic proteins are bound to the polar surface of lipids and to the hydrophilic ends of other proteins on the surface
of plasma membrane. Intrinsic proteins are firmly embedded within the lipid bilayer. Some proteins which completely
penetrate the membrane and pass through the width of the membrane are often referred as transmembrane proteins. Integral
Pl’Ot‘eins are amphipathic i.e., they contain both hydrophilic and hydrophobic ends. Hydrophilic ends extend into the aqueous
environment (either cytosol or extracellular fluid) while hydrophobic ends fit with the fatty acid tails.

Functions of Membrane Proteins
L These proteins have an important role in the selective transport of certain substances across the phospholipid bilayer

either serving as channels or active transport molecules.
2. Some intrinsic proteins may function as receptors that bind to hormones and transmit corresponding signals to the

Interior of the cell.
Other intrinsic proteins may exhibit enzy matic activity, wherein they serve 1o catalyze various chemical reactions

related to the plasma membrane.
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4. Both extrinsic nﬁd intrinsic proteins may also act as Imkﬂi“:ht::/gh‘dbc;nng ol cme‘anothcn Cell By
anchoring the proteins located in the plasma membranes of the net e.. they help the cell to recognize o,
Glycoproteins and glycolipids may function as cell-identity markers L., they help ‘ = ST cayy

) ) :itia IMMUNE nse against the antigens
of the same origin during tissue formation or may help 10 initizte an 1m TSpO!
Iy

. . . i hanging the s f
Membrane proteins also take part in activities like artaching cells to one another. changing hape of the Ce

0. L.
during cell division and moving cell organelles within the cell.

Functions of Plasma Membrane _ into the cell and k
1t e ‘ to cell and keep;
l. Plasma membrane serves as a permeability barrier, regulating the passage of numents in e <Ping oy

many harmful substances.
Plasma membrane help in regulating the transport of substances. It is permeable to small molecules such ag 0.
l'rlal';sﬁal“S

2, _ )
CO,, water, nutrients and other essential elements which cross the membrane to enter tl_ue cell imd waste
to léavc the cell. However, passage of larger molecules such as amino acids and sugars is carefully regulategq

3. Plasma membrane also aids in osmoregulation.

Cytoplasm
The amorphous, translucent and homogenous ground substance that is found in berwee_n the plasma membrape ang
the nucleus is termed as cytoplasm. It is made up of 85-90% water, proteins, fats and inorganic substances. The two basic

components of cytoplasm are cell organelles and cell inclusions.
Cytoplasm without any cellular organelles and other substances is termed as cyrosol. Cytoplasm is a site where 3))

the chemical reactions, essential for the survival of the cell, take place.

Functions
1 It facilitates the exchange of materials between the cell organelles as well as with the extracellular fluid.

It functions as a source of raw materials which are essential for the functioning of various cell orzanelles.

2.
3. It helps to synthesize fats, nucleotides, proteins etc.
Nucleus
in cells. Nucleus

In 1831, Robert Brown coined the term nucleus (Latin: Little nut) to describe the globular structure
is regarded as the ‘headquarter’ of the cell as it contains genetic material or DNA that in tumn contains instructions required

for reproduction and growth of the organism.
Generally, each cell has one nucleus but sometimes the number of nucleus
human RBCs and sieve tubes of plants lack nucleus.

per cell varies. Some of the cells such as

Chromatin

Outer nuclear membrane Nucl '
Inner nuclear membrane [ Nuclear envelope

Nuclear pore
Nucleolus

Perinuclear space

Nuclear lamina

Endoplasmic reticulum

,
74
>

NS

CYTOPLASM

Figure: Nucleus
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Following are the components of g ey’ nucleus

Nuclear Envelope (Nuclear Membrane)

Nuclear envelope is a double layereg
separates the nucleus from the cytopl
membrane of the nuclear envelope ;

a phospholipid bilayer) that

membrane composed of proteins and lipids (
; d d as perinuclear space. Outer

asm. Space between the two membranes is referre
§ continuous with the endoplasmic reticulum.

Nuclear mc;mbrlaneb ?ﬂs Speélulized openings called nuclear pores which serve to regulate the passage of RNA B
protein molccules between the nucleus and (he surrounding cytoplasm.

Functions
;. It functions to maintain the shape of the nucleus

2. Ithelps in interaction between the nucleys and the cytoplasm.

()

It-acts as a passage for the entry and exit of inorganic ions and other small organic molecules.

4. Large molecules can be phagocytosed or pinocytosed by the nuclear envelope.

5. Nuclear pores in the nuclear envelope function as passages for RNA, proteins and ribosomal subunits.
Nucleoplasm

The ground substance of the nucleus which is transparent, homogenous with a gel-like consistency is termed as
nucleoplasm. It is lined by nuclear envelope and contains nucleoli and nuclear chromatin.
Functions

|. It maintains the shape of the nucleus.

(S8 ]

Various enzyme activities take place in the nucleoplasm.

3. Italso helps to support the nucleoli and nuclear chromatin.

4. . Numerous essential components like nucleic acids (RNA, DNA), nucleotides (ATP, NAD) etc., are synthesized
in the nucleoplasm.

Nucleolus

Nucleolus (Plural: Nucleoli) is a spherical, membraneless organelle located within the nucleus. It is involved in the
synthesis of ribosomes. '

Functions

1. Itis primarily involved in the biosynthesis and storage of rRNA (ribosomal RNA).
2. Ithelps in the formation of spindles during cell division.

3. Itisresponsible for forming ribosomal subunits, by combining rRNAs with ribosomal proteins (received from
the cytoplasm).

Nuclear Chromatin

When a cell is not involved in active division, its nucleus contains chromatin, a fibrous structure comprising of
proteins and DNA. When the cell undergoes division to form new cells, the DNA is duplicated via mitosis so that
each of the two daughter cells formed receive a complete copy of the genetic material as that of the parent cell. The
chromatin material is associated with DNA and histone proteins.

In eukaryotes, DNA is in the form of linear chromosomes enclosed in the cell nucleus. During the process of cell
division, the chromatin organizes itself into chromosomes. Each chromosome contains a molecule of DNA and
each DNA molecule consists of many genes that in turn contain instructions to direct the synthesis of proteins with
specific functions.

Functions

I.  Chromatin fibres contain DNA, a nucleic acid which contains all the necessary genetic information,

2. Synthesis of both structural and enzymatic proteins is controlled by the nuclear chromatin.
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J of RNA and proteins. These are smallest yp,

ibosome: "
Ribosomes Mpose These are present i bOlﬁ

- icnl bodies ¢ » .
branous, finy spherict! [p of an electron MICroscope.

ibosomes are non-men ; o
i observed only with the he

all the organclles and hence can be o
prokaryotes and cukaryotes. (S) values, based upon their rate of sedimentation in a centrif,

" -« described by Svedberg P its join togethe '
The units of ribosomes are described by Syedhcte subunit and a small subunit. The two units j gether whe,

e e .
The spherical granule is composed of two Sl'lmnllm[Z'yll]nlll:l:«un to produce a protein.
4 y NSS! 1n the .
the ribosome attaches to a me ssenger RNA A O = )

= Small subunit _ 6 —_- Q Q Q Q mRNA

C)———o Large subunit '
Ribosome Polysome or Polyribosome

ization of Ribosomes
Figure: Subunits and Organ | | |
In eukaryotes, the ribosome is of 80S type, which is divided into 60S large subunit and 40S small subunit. In

prokaryotes, the ribosome is of 708 type; S0S as large subunit and 30 S as small subunit. . b
Protein synthesis requires the binding of ribosomes to the mRNA strand. When the number ‘0 ribosomes bound ¢,

the mRNA strand ranges in between 6-8, it is called polyribosome or polysome.

Function i e s
Ribosomes have a very important role in protein synthesis, a process by which proteins t}z:rt? n;getfr:)lril; individyg|
amino acids. The proteins so produced may function as enzymes, control cellular structures or their functio g.

Mitochondria v
Mitochondria (Singular: Mitochondrion) are membrane-bound orge}nel!es present in eu!(aryotlc cells. '[hey are
the power house of the cell, because the process of ATP generation by oxidative phosphorylation takes place in them,

Mitochondria is bound by two membranes.

1. Outer Membrane

Outer mitochondrial membrane is 6 to 7 nm in thickness, smooth and unfolded. Main components of the outer
membrane are phospholipids and cholesterol. It is impregnated with numerous proteins called porins which permit
substances with molecular weight less than 10,000 to enter through them. It also serves to maintain the shape of the
mitochondria.

2. Inner Membrane

Inner membrane is 6 to 8 nm in thickness with numerous inward folds called as mitochondria] crests or cristae.
These cristae are meant to increase the surface area of the inner mitochondrial membrane. Protein complexes of the
respiratory electron transport chain, ATP synthase and ATP/ADP translocators are situated in the inner membrane.

Outer mitochondrial
membrane

Perimitochondrial space

Inner mitochondrial
membrane

Matrix

N
DNA molecuyle Ribosomes

I, particle Cristae

Figure: Structure of Mitochondria
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These are colourless plastids which function o s1ore organic food material. These are further subdivided as follows,
Amyloplasts store starch '

cept funy and cyanobacens.
ses them, There

L

(2)

(b) Aleuroplasts store proteins

© E Jaioplasts store fats,

Chromoplasts

Chromoplasts are coloured a5 they contain pigments which impart red, yellow or orange colour to the plant part that

POLHESHED them.

Examples: f-carotenc (in carrot), lycopene (in ripe tomatoes) and capsanthin (in capsicum).

3, Chloroplasts
These are small, diwl.ikc structures that contain the green pigment chlorophyll, thus giving the characteristic green
wolour 1o the plants. Chloroplasts are double layered, membrane bound, specialized intracellular organelles. Each
chloroplast has an outer and an inner membrane with an intermembrane space between them called as periplastidial

space. The inner space of chloroplast is filled with aqueous solution called as stroma. Stroma contains enzymes
which are required for synthesizing carbohydrates and proteins.

Stroma also contains flattened discs which are termed as thylakoid. Many thylakoids are stacked one above the other,
which is termed as grana (Singular: Granum).

The number of thylakoids vary from 2 to 100 in one granum. The grana are interconnected by tube-like strands of
thylakoid membrane called as stromal lamellae. Thylakoid membrane is considered as the site for photosynthesis
and consists of photosynthetic pigments and enzyme complexes for light-dependent reactions and ATP synthesis.

Penplastidial space
Outer membrane

Inner membrane

Thylakoid lumen

Stroma -

Ribosome (freely scattered)
Thylakoid membrane

(stacks of thylakoid)

Figure: Chloroplast

Functiony
| Chloroplasts are inv olved in phowgynthcsis i.e., the process of synthesis of carbohydrates by using raw materials

like water, CO, and sunlight.
2. Chloroplasts during the photosymhctic process evo
organisms.

Ive oxygen which is essential for the respiration of aerobic
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Functions

I It helps in the transport of mate !
outside the cell. The materials are first transferred

from RER to SER, then to Golgi complex from here,
the Ivsosomes take up the material and transfer them
out of the cell via exocy1osis.

It provides mechanical support and maintains the

rials within and

shape of the cell.

ER contains biosynthetic enzymes such as
dehydrogenases, phosphatases, reductases, ATPases
clc.

It helps to transfer the genetic information from
nucleus to other organelles.

5 RER is very important in the synthesis and packaging
of proteins.

RER is also involved in the formation of vesicles,
which help to transfer proteins to the Golgi complex
where they undergo further processing.

Golgi Complex (Golgi Body)

Golgi complex is also termed as the Golgi body and
wus first observed by Camilo Golgi. It is an important cell
organelle of cukaryotes.

Ultrastructure of Golgi Complex
D’—-" ——— Vd\ll‘)lf

T Trans (exit face) cislernac

= Golgmn vacuoles
T Cwteml ne nb rane

a T Medial gisiemae

\é" T Vs ieley

M T s (epbry (sge) s ternase

Figure: Ultrestructure of Golgi Complex
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i complex is composed of three y

jolg :
P vacuoles and vesicles, »

elements: cisternac,

! Clisrernac

Iso known as flattened sacs o, sae
Cisternae are minute, double-membrane Stru(;u["«!

which bear swollen ends. These cisternae i cuu,t&
and stacked one above the other. The swolley, oy
the cisternac are termed as Golgian vacuole, gd“)f
upon the shape, size and functional activity, Ci‘st

are further subdivided as follows:

Entry Face Cisternae: These are Conve, .
shape, face towards the rough endoplasx h
reticulum (RER) and are also termeg as l'c
face. They function to receive the PTOteiC“
synthesized by the ER and also to modify the:,

Medial Cisternae: These lie in betweep, "
entry face and exit face cisternae. .

Exit Face Cisternae: They are concave in Shape,
face towards the cell membrane and are als
termed as maturation face or trans face. Ty,

modify the proteins, sort and pack them pri,

to their release.

These are a

(a)

(b)

(c)

Vacuoles
These spherical elements are found to be closely
associated with the exit face cistemae.

o

3. Vesicles

Vesicles are minute in size which are positioned
near the entry or cis face cisternae. They functionto
transfer the materials from the cis face to the trans

face of the Golgi complex.

Functions

l. It is an important organelle involved in the secretion
of proteins.

In plant cell division, Golgi complex is actively
involved in the formation of cell plate during
cytokinesis.

)

3. Itis also responsible for the formation of primary
lysosome.

4. Helps in the synthesis of glycoproteins and
glycolipids. ;

5. It acts as a passage way for transport of materials
within the cell.

Lysosomes

. Lysosomes are digestive bodies which diges!

intracellular components hence are termed as swicidd

hags. In plants, these are found in meristematic cells- A

anima Feells except mature inammalian erythrocytes (RB :
contain lysosomes,
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N““isomes (Microbodies)

].h‘esc are .sm\plc. spl‘\ericnl. membrane bound
\esicles 10 the cytoplasm, without DNA or ribosomes
containing more than S0 oxidative enzymes., '
Functions

| Peroxisomes protect the cells and the surrounding

area from the harmful effects of H,0,.

»  They take part in the catabolism of very long chain
fatty acids.

3 They also help in the synthesis of phospholipids.

Glyoxysomes

Glyoxysomes are specialized cytoplasmic organelles
that develop especially in lipid rich seeds during germination.
They contain enzymes for glyoxylate cycle which catalyze
the conversion of fats to carbohydrates.

Cytoskeleton .

Cytoskeleton is an expanded network of filamentous,
proteinaceous structure that occur abundantly in cytoplasm.
Only eukaryotic cells contain cytoskeleton. It consists of
three major components,

I. Microfilaments

2. Intermediate filaments
3. Microtubules.
Functions

Main functions of cytoskeleton are a
Provide mechanical support to the cell
Maintains the shape of the cell

Helps in motility of the cell

Facilitates intracellular transport

Facilitates signaling across the cell
Karyokinesis (helps in chromosomal movement
during the process of cell division).
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Some secondary produe
products such as calcium oxalate
and tannins stored in the vacuoles provide p
from herbivores.

Reserve food (like sucrose and mineral salts) stored
in the vacuole can be used by the cytoplusm when
required.

Ergastic Substances

Ergastic substances of plants include all those non-

living cytoplasmic inclusions which are basically products
of plant metabolism. There are of 3 types.

(a)

Ergastic substances of plants

Reserve food  Secretory products - Excretory products
- Carbohydrates - Colouring matter - Alkaloids

- Proteins - Enzymes Glycosides

- Fats - Nectar Tannins
Resins
Latex

Volatile otls
Mincral crystals

Reserve Food

Reserve food refers to the excess food that is stored
in an insoluble form for further use. When the need
arises, these insoluble food reserves are subjected to
enzymatic hydrolysis.
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CHAPTER
; ARBOHYDRATES

”RN"qG OBJECTIVES

L
dfter the completion of this chapter, you Shou}d be abli
Af o,

fine carbohydrates ; ; J
o Define - and explain their detailed classification

) o7 1e th Y H v o . N
o [Elucidate the various identification tests of carbohydrates

o  Explain the complete pharmacognostic study of some carbohydrate containing drugs such as acacia, agar,

isabgol, honey, tragacanth, sterculia gum, guar gum, pectin, starch and bael.

1. INTRODUCTION

Definition

Carbohydrates are the organic compounds defined as polyhydroxy aldehydes or polyhydroxy ketones or those
wmpounds which yield polyhydroxy aldehydes or polyhydroxy ketones upon hydrolysis. They are made up of carbqn
(C), hydrogen (H) and oxygen (O) molecules. In simple terms, carbohydrates are ‘hydrates of carbon’. Thgse are thg main
products formed from plants by means of photosynthesis. They act as precursors for the synthesis of other active constituents.
These are abundant in plants and animals.

Every carbohydrate consists of the following functional groups,
1.

2,

~ OH group (alcoholic hydroxy group)
SC= O group (keto group) or — CHO group (aldehyde group)
Genef/al formula of carbohydrates is C (H,0),, in which m and n may be same or different.

E’“"“Ples

Molecular formula of glucose is ClezO6 or C,(H,0), in which m and n are same.

. 74 ' (H.O).., in which m and n are different.
MOlecular formula of sucrose 18 C,gszOn or €, (H,0),,

Certain exceptions include,
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Acetic scid— CH,COOHor C(H:0); | thegener® formuls-
charides.
. and Jysac
ccharides)

o carbohyd® <

s stalline and sweet in taste

Juble. €r¥

rained upon hydrolysis. t

Classification
ded into simple sugars (s2

Basically. carbohydrates are divi
: vater-s0
which are v 1< ob

Simple Sugars (Saccharides)
Saccharides are low molecular weight carbohydrates: ber of sug
are classified into the following fypes pased on the num

1.
unit and cannot unde
TR0 fiy

S

() Monosaccharides
Monosaccharides are the carbohydrates which
hydrolysis.

General formula of monosaccharides isC l,(H;O).,-
Glucos
ch!o:e} C(H0); o Ce H,,0

__li.‘_“df.o—l:ﬁi-s—' No reaCﬁOD

Glucose of Fructose
(CH:00 B0

Examples :

asis of tWO criteria,
resent.

Monosaccharides are further classified on the b
f functional group p
al group (CHO) are tem;

(i) Carbonyl F unctional Group
Monosaccharides ar of two types based on the typ€ 0 i
: . f an aldehyde 3S function

(a) Aldoses - Monosaccharides which consist 0

aldoses.
E.gs : Glucose, erythrose, etc. _ e
des which consist of ketone as functional group CcC=

(b) Ketoses - Monosacchari
E.gs : Fructose, erythrulose etc.
7. According to this, monosaccharid

Number of Carbon Atoms »

Number of carbon atoms in monosaccharides may range from 3 to

are categorized as follows,

1 Number of C-atoms T— Class

3 carbon atoms Trioses (C;H0;)

4 carbon atoms Tetroses (C,H;0,)

5 carbon atoms Pentoses (C;H, ,05)
Hexoses (C6HDO6)

6 carbon atoms
7 carbon atoms Heptoses (C.H, .0,
doses or ketoses gives the name aldohexoses or ketohexoses 3 tabulated

Combination of these terms with al

O) are termed ketOS('&

(i)

below,
Table: Examples of Aldose and Ketose Monosaccharides
‘i Monosaccharide Examples
i{— Aldose monosaccharides
! Aldotetrose Erythrose
| :Jlgggemose Ribose, Arabinose, Xylose
exose Glucose, Mannose, Galactose
Aldoheptose Glucoheptose, Mannoheptose
Ketose monosaccharides
Ketotetrose Erythrulose
ﬁewﬂemose Ribulose
ptose Sedoheptulose
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"~ pligosaccharides
Oligosac f:hanf!es are the carbohydrates
hydrolysis: ol!gosaccharides are furth
gpon hydrolysis.
() Disaccharides
Disaccharides give two units of mong
Formula of disaccharides is C (H,0)
E.gs : Sucrose, maltose, Iactosne eic.

- . . nderg0 further
Which consist of2-10 units of monosaccharides and can ¥ its PrOduccd

. < n
er classified based on the number of monosacChi‘”dc u

saccharides upon hydrolysis.
»_» When n = 12 then the formula is C,;H,Ou-

Sucrose M_)
(Cane-sugar) H,0

Glucose + Fructose
Maltose M,

luc
(Malt sugar) Glucose + Glucose

Hydrolysis
I-.actose \y_» Glucose + Galactose
(Milk sugar)

(i) Trisaccharides
T ﬁsaccharlde§ give th_ree units of monosaccharides upon hydrolysis.
Formula of tnsacc!mandes is C (H,0), _,, when n = 18 then the formula is C,H,,0. (for rai.iinose).
E.gs: Raffinose C(in Manna), Gentianose(in gentian), Mannotriose(in Manna), Scillatriose(i

Hydrolysis
Raffinose ————— Galactose + Glucose + Fructose

: Hydrolysi:
Gentianose _y% Glucose + Glucose + Fructose

(iii) Tetrasaccharides
They give four units of monosaccharides upon hydrolysis.
Formula of tetrasaccharides is C,(H,0)_ ,, when n = 24 then the formula is C, H0,,-
~ E.g : Stachyose (C,Ho0,)
’ Hydrolysis

Stachyose 2 Galactose + Glucose + Fructose

Polysaccharides
Polysaccharides are the carbohydrates which upon hydrolysis yield indefinite number of monosaccharide units.

Those polysaccharides which yield pentoses are termed as pentosans (like xylan) and those which yield hexoses

are termed as hexosans (like starch, cellulose, inulin etc.,). .
Since the polysaccharides are composed of numerous monosaccharides, they are high molecular weight compounds.
Moreover, they are tasteless and relatively less water-soluble when compared to saccharides.
Some important polysaccharides and their derivatives are as follows,

(@) Cellulose

Itis a polysaccharide which is made up of several glucose units joined by B-1, 4 glycosidic linkages. Cellulose

is an important constituent of plant cell wall and is hydrolyzed by an enzyme cellulase present in animals.

(b) Gums

These products are obtained when the trees are injured or when they are exposed to unfavourable conditions.
Chemically, gums are calcium, potassium and magnesium salts of polyuronides. Upon hydrolysis (achieved
by prolonged boiling with acids), gums yield sugars and uronic acids.
(©)  Mucilages
These are physiological produets and chemically are sulphuric acid esters wherein esters are complex
polysaccharides. '
d)  Pectin
Pectin is a water-soluble polysaccharide whose source is the infmer rind of the citrus fruits. Pectin is a methox
ester of pectic acid and finds its use as emulsifying agent, gelling agent, haemostatic agent etc. i
on Tests for Carbohydrates
Or topic refer Chapter-13.

n Scilla), etc.
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2. AGAR
Synonyms
Agar-agar, Vegetable gelatin, .lapancsc-lsinglﬂss-
Biological Source like,
Agar is a dried gelatin like substance obtained from variou
I, Gelidium amansii (Family-Gelidaceae) found in Japan

Pterocladia lucida (Family-Gelidaceae) found in New Zealand

s species of red algac (seawecd)

5
3. Gracilaria confervoides (Family-Gracilariaceae) found in Australia.
Location d Indi (coastal areas of
. a and Indi2 as of Ba

Japan, Australia, New Zealand, United States of America, South Africa, buore -
Bengal).
Cultivation, Collection and Method of Preparation ;

5. Seaweed 1 collected by scrapping j

Red algae (scaweed) is grown on bamboos which are immersed in deep Water _
: i d with water, b
off from the bamboos using rakes between the months of May and October. Theproduct is washe eaten ang

shaken (to remove shells, adhering sand etc.,) and is bleached by sun rays When the se?weed is :qlled l\lwt:l :1'lutc acidic
water for around 5-6 hours, it gets converted to agar. This extract of agar i strained while hqt and 1s (;]0 efC ? .m Wooden
trays. Upon cooling, the agar solidifies to give blocks of jelly which is then forced through wire nets Fhs (zrmmg narrow
strips of jelly. These strips are dried in sunlight (for several days), thawed, deep-freezed and dried (at 35°C) to remove

excess amounts of moisture.

Characteristics
Colour - Yellowish-grey to white or colourless
Odour - Odourless
Taste - Mucilaginous
Size . Sheet: Length45to60cm
Width 10 to 15 cm
Shape - In the form of strips, bands, sheets, flakes or powder

Appearance-  Strips appear translucent

Solubility -  Soluble in boiling water, insoluble in cold water and organic solvents

Standards - (a) Foreign organic matter NMT 1%.
(b) Acid-insoluble ash NMT 1%.
(¢) Sulphated ash NMT 5%.
(d) Loss on drying NMT 18%.

(e) The product should not contain starch.

Chemical Constituents

1x Agar consists of two polysaccharides,

(a) Agaroseis responsible for the gel strength of agar. It is composed of d-galactose and 3 6-anhydro--galacto’®

(agarobiose).

(b) Agaropectinis responsible for the viscous nature of agar solution. It is a sulphonated pol ysaccharide consisting

of galactose and uronic acid moieties esterified by sulphuric acid

2. It also consists of 3.5% of cellulose and 6% of nitrogenous substances.

.
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I ggar powder = 0 cag y,,
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Crimson 10 brown colour

acanth

istinction from Starch, 4cqei
P . “la and n'”.'la(‘anth
Agar solution + Cong, HCl

l Boil for 5-10 Ming

Above solution + Bas()d

!

White precipitate (due to SO{™ ions)

Uses

| Used as an emulsifying agent in the Preparation of emulsions.

2. Used as a bulk laxative in constipation,

3. Used in preparing jellies and other confectionery products.

4, Used as a nutrient medium for bacterial cultures.

Used as a gelling agent in suppositories and as a tablet excipient.

3. ISABGOL SEEDS
Synonyms

Isabgol, Ispaghula, 1sabgul, Spogel seeds, Indian psyllium.
Biological Source

It consists of dried ripe seeds of Plantago ovata (Family - Plantaginaceac).

Location
Persia and India (Gujarat, Punjab, Rajasthan and Maharashtra).

Cultivatigp and Collection

: wn during the months of November to April. Seeds of this Ph‘““"‘“f et during
lsabgol plant is a rabi crop, gro Lires loamy soil with pH of 7.5 10 8.5 and cool and dry weather for IFS cultivation.
Ovember by broadcasting method. h[r_tq‘.l,n s like ammonium sulphate, nitrogen and phosphorous pentoxide are added

§ o . s Fertilize od wity Hene S¢ Are .
Ufﬁeld 1 irrigated once in 10 d?)'b" = s growth, plants should be protected from pests. Hence these are sprayed with
ctease the yield of the crop. During ,
n e yield

noi control mild-dew.
“aldrin to control root eaters and aerofungin 1o contr

the fruits are fully ripe. These fruits are collected by cufting the
]L‘l] » 3 E

. » Arl]'l\vl . a Ay ‘eeds . led | ']
Harvestin g is done during March or Ap and then drying under the sun. Seeds are separated from the fruit

o into sheaves
b‘lnt 2bove the ground level, converting 1nto shet
shing ang sieving.
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Macme_,.

Colour = Pukish grey to brown

Odour =~ Odourless

Taste = Mild (bland) and mucilaginous

Size - Length 10-35 mm, width 1-1.75 mm.

Extemal

appearance - (a) Convex side - Consists of a reddish brown oval spotin the centre of the seed.
(b) Concave side - Consists of hilum which is covered by a thin membrane.

Nature - Hard. ransparent and smooth in texture. It is derived from amphitropous ovules,

Microscopy

Transverse section of an 1sabgol seed shows the following characteristics,

1. Epidermal Layer : The outer epidermal layer contains cells which are large in size and mucilage which exyg
brought in contact with water. ©S When

o

Pigment Laver : It is present beneath the epidermal layer in a collapsed state.

LF¥]

Endosperm : lt'is parench)matqus in nature. Outer layer of the endosperm of seed consists of thick walled palisy
cells, whereas inner layer consists of thick walled, irregularly shaped oily cells. e

4. Embryo : It is straight and derived from amphitropous ovules. The embryo consists of two cotyledons.

Epidermal cells
Pigment layer
Endosperm

' Figure: Transverse Section of Isabgol Seed
Chemical Constituents
Chemical constituents are present in both isabgol seeds and husk.

1. Epidermal cells contain 10% mucilage. Husk contains greater amount of mucilage than the seeds.

2. Mucilage comprises of pentosans and aldobionic acid.

Pentosans M d-Xylose + /-Arabinose + d-Galactose

Aldobionic acid HM, d-Galacturonic acid + Rhamnose

3. Endosperm and embryo consists of proteins and fixed oil.

4, Fixed oil consists of unsaturated fatty acids and f3-sitosterol (suppresses cholesterol in blood).
Identifying Tests

1, Isabgol seeds + Water — Mucilage layer surrounds the seeds.

. . ;3 o o 95l
Swelling Factor: It is used to determine the purity of the drug. Around 1 g of isabgol seeds are taken in a -; tI:r
measuring cylinder. 20 ml of water is added to it. The contents are left undisturbed for about 24 hqurs ?XQLF’b |
occasional shaking. The volume occupied by the seeds after 24 hrs is known as the swelling factor, which for 15208

seeds ranges in between 10 to 14.

2.

3. Differentiating Test from Acacia
Isabgol seeds + Ruthenium red solution — Pink colour due to mucilage
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“ . . on Sut
b Used in cosmetics due o its aing ditiong
! fian X perty
g Used as a stabilizing agep In the Preparatiop o :
X hed seeds , OFice crogme
) The crus are useq a4 Poultice ¢, treat gy .ms
4 |SABGOL HUSK eumatlc Pain
5\'n0"yms

[sapghulae testa, Isafgo] ki bhoos;
Bio]ogical Source

Isabgol husk consists of dried seeq :

- Coats of . _ _

\ethod of Preparation I5abgol seeds obtained from Plantago ovata (Family-Plantaginaceae),

el 18 then sieved ang graded accordingly
(haracteristics
thlor - White-to pale buff
Odour - Odourless
Tste - Mucilaginous
Size - Length 2-3 mm
Width 0.5-1 mm
Shape -

Boat shaped, lanceolate or oval-shaped flakes

Swelling factor - 20

Note: Microscopy, chemical 6onslituents, identifying tests and uses of isabgol husk
S. GUAR GUM

Synonyms

are same as that of isabgol seeds.

Jaguar gum, Guar flour, Guaran
Biological Source

Itis obtained b grinding the endosperms of the seeds of Cyamopsis tetragonolobus (Family-Leguminosae).
med by 5
Locatigy

United State of America. Pakistan and India (Rajasthan, Gujarat, Maharashtra, Karnataka).
S .
Methog of Preparation

is, forei zanic matter and ground to get bifurcated seeds (separated into
s afzeds of the plant ar;al f;ie;iofi)(:)l:; j(::;l:lr tOI:Z:;LngOf:i?ELZ {nalcriul, wllaufreus ’C('“y,lf:h.m\s- c(;tm'\in lh’c cll\bry‘\?, \ccd:;
fongigy ofLIO tyle(:onS). Thg 4;V endosperm and 45-50% germ. h"doj“f"’m' “@Ff":_’mb u“. Unl!; :'bum‘bun: ) i3 %Pdr,dl;
Fomy the el -l '(i)7in8 (grinding) for 15 minuFChj. Dflflngl PJIIVCF.IM I‘O‘nt.)m‘I‘Lmid(((l‘:ffr; ":::;1 ;ll:::dd;\.isjjt‘ l:
e Cotyledons by pulver d4e red which is separated by sifting. é f:c U.)‘ (l)spugl; e,\«vmlc‘ CQI()un)d"I)[ ‘:duct c”w esira
oy 0;he gotyleQOns get pO\Z and sified simultaneously about 5-6 times 1o g \
by 's) is again pulverized an

producl
btain granules and powdered forms of guar gum,
i 40-60 to obt:
®dis passed through sieve no 40-6

-~ ' e e e S
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IP() Pharmacognosy and I’hympharmaccmi
Characteristics
Colour - Pale yellowish-white or colourless
Odour - Characteristic  rOSCOPE.
Taste - Mucilaginous ‘ ol reagent under a MIETT
Shape - Angular and irregular when examined in lﬂC“’ph,cn tact with water
Solubility - (a)Formsa translucent suspension when comes 10 con‘ uble in water.

(b) Insoluble in alcohol and other organic solvents but 59
Standards -  (a) Acid-insoluble ash NMT 0.5%.

(b) Ash value NMT 1%.

(¢) Loss on drying NMT 8%.
Chemical Constituents
1. Guar gum consists of,

(a) Water soluble portion (85% of gum) which is known as guarar
Guaran DAY o, galactose +35% mannose
Linked by glycosidic bonds
(b) Water insoluble portion.
2. It also consists of 5-7% proteins.
3, Endosperm of the seeds contain mucilage known as galactomannan.
Identifying Tests
1 Guar gum solution + 2% Lead acetate solution —» Precipitate
2. Guar gum solution (0.5%) + Litmus paper —> No colour change
he neutral nature of guar gum)

(Indicates t

Starch

3. Differentiating Test from Tragacanth and
—» No olive green colour or blue colour

Guargum +  lodine solution (weak)

4. Differentiating Test from Agar
Guar gum solution + Ruthenium red solution —» No pink colour

5. Differentiating Test from A cacia
0.5 g guar gum + 20 ml of water
1 Shake vigorously

Above solution + 0.5 ml H,0, + 0.5 ml 1% alcoholic benzidine solution

No blue colour formed

Uses
- Used s o pamacenial s s el pover s 3.3 e figher then sarh, It s sed 0 2 b .
2. Used as an emulsifier.
3. It is used as a bulk laxative in constipation.
4. Since it acts as an appetite suppressant, it is used in the treatment of obesity.
5 Itis used in the treatment of peptic ulcer.
6. It is used in paper and food industries.
7. Used as a filtering agent and in the preparation of pharmaceutical jellies
8. It decreases cholesterol levels. '
9. It is believed to have oral hypoglycaemic activity.
10.  Hydrolytic products of guaran, galactose a : . ,
ydrolytic p gu g nd mannose are used in thin layer chromatography (TLC).



AC ACIA

b ' (ChaPter-B) Carbohydrates 191
ms
oﬂ.‘“ ant cacis "
Gum acacia Acacia, Indian gy o
Um arabie
al Source ICa,

3

ic .
giol® (tis the dried gummy

o dan (in the territory of Kordaf; ik decl bt e
Su alan wh;
jab Rajasthan and Western Ghat), w
|’uﬂ‘ '

ic Provideg 85% of th

€ world g . ) "
\ "hvaﬁ(’“ and Method of P"eparation upply), Sri Lanka, Africa, Morocco and India
(* Acacia is an evergreen thory

_ NIC matter, ¢ g . Ct(tears) is collected after drying (for 20-30 days). It is
udate Bleaching gf the gum is indicateq by the whit};en ?“ed In the sun, which leads to partial bleaching of the gummy
ars of the gum during bleaching is known a5 maturanzo g transparency of the tears. This process of change in the
(~naracteristics of Tears " of the gum.
- Gummy exudate (¢ .
Colour ate (tears) vary in co|
P our from creamish b
owdered form of the product ig light brown in col(S)Ur o o red
Odour - Odourless '
Tiste - Mucilaginous
Size - Varies
Shape - Irregularly shaped
Nature - Brittle with minute fissures
Appearance -

(a) When the tears are intact, they are glossy in nature.

(b) When the tears are broken, they exhibit angular fragments with glistering surfaces.
Fracture - Conchoidal

Solubility -
Standards -

Soluble in water and insoluble in-alcohol.
(a) Moisture content of pure drug NMT 15%.

(b) Tannins, starch and dextrin should be absent in 5% ash of the gum.
Chemical Constituents

L. Main constituent is arabin (mixture of calcium, magnesium and potassium salts of arabic acid).

Arabic acid Hydrolysis |/ ,rabinose + /-rhamnose + d-galactose + d-glucuronic acid

3 Contains enzymes such as oxidase, peroxidase and pectinase.

ldentifying Tests

Yl gum + 2mlwater + Fewdropsoflead — Gelatinous precipitate
acacia solution subacetate

: Differentiating Test from Guar gum
Sml of gum + 0.5ml + 0.5ml alcoholig - Blll.l((ib' c‘c:lom due to enzyme
4cacia solution hydrogen benzidine solution oxidase

peroxide

Guay gum does not give any colour with this reagent
Difﬁ‘rentiating Test from Agar and Isabgol

—  No pink colour
Gum acacia

+ Ruthenium red solution



BI Pharmacognosy and Phywphmnzceudalf

Tests for Purity
; 2 cles
I | m) of gum + 10 ml of water M—E‘L No Scdj_menﬂnon—?‘;f:;;e 1s pUre
acacia solution few hours indicates that the s

2 I ml of gum + 0.1% FeCl,
acacia solution

3. Imlofgum | 4 ¢
acacia solution
Boil and cool

Above mixture + 2 drops 0.1 N iodine soluton

Blue colour (Indicates  Brown colour
(Indicates the presence of dextrin)

the presence of starch)
4. 1 ml.ofgu M 4 4mlof water + Lead acctate No precipitate should be .
acacia solution st produc od with the pure product

Uses
; : . i imentary canal).
Used as a demulcent (provides soothing or protective effect on the mucosa of the al .

I

2 During haemolysis, it is administered via 1.v route.

3 Used as a suspending agent especially for resinous mixtures.

4 Used as an emulsifying agent for fixed oils, volatile oils and liquid paraffin.
9 Used in the process of microencapsulation along with gelatn.

6. Used as a binder for tablets, pills, lozenges, pastilles, etc.

7. HONEY

Synonyms

Purified honey, Mel, Madhu, Shehad. Asal.

Biological Source
ary secretion or saccharine liquid obtained from the nectar of flowers, processed and deposited in

Honey is a sug

honey combs by the honey bees Apis mellifera and Apis dorsata (Family - Apidae).

Location
Africa. Australia, England, New Zealand, California and India.

Collection and Preparation

Nectar present in the flowers comprises of 25% sucrose and 75% water. This nectar is sucked by worker bees through
a hollow tube called proboscis. Nectar is stored in the honey-sac or crop present in the abdomen of ;he bees. Saliva of the
worker bees consists of invertase enzyme. Sucrose (from the nectar) and invertase enzyme (in saliva of bees) enter the
honey sac, where they get hydrolysed into invert sugar. i

Invertase
Sucrose ———— Invert sugar

A part of the invert sugar is utilized by the worker bee for nutrition, while the rest is regurgitated into the cells of the
beehive. Water initially present in the sucrose gets evaporated and the honey gets formed Withj: three days on depositio?
of the invert sugar. Honey comprises 80% invert sugar and 20% water. When the honey cells get fille d'with honey, the
. B = ’

worker bee seals it with wax (bees wax).



The honey comb is smoked tq 4.

. : b -

qre on it O honey is alloweg ¢, drai: zw;.l  the hone " (Chiapibessss iy 5
pre:the“ left undisturbed for ceryy;, time ) laelf, oney coen&' HO"?V '8 then removed from the honey comb by applying
¥° g pressure onto the honey comb pe : ected is

» Thig , eated yp (o ; . o .
Ith Ips to T8 $ Methog g espe P 10 a temperature of 80°C, cooled rapidly

€ A
Move ; SPecially utilized when h has been obtained b
) thod of obtaip: ANY impuritjeg which fi e o‘ncy $ be i y
cteristics WNing oney in Oat at the surface and also helps to prevent
o pure form from the honey comb is by centrifugation.

™ = o ntation of honey. Anoth |

o Pale yellow or yellowish brown
e - Pleasant and characteristic
- Sweet to faint acrid
wwe - () When fresh honey is a ¢lea, i
! (b) On long stang; s
Nding, honey becomes transly
Solubility - Soluble in water but insoluble 1n alcohg] dcem‘ tANo ke
' an '
Smndards - (a) S ber i« 1 - other organic solvents.
(b) Specific rotation : + 30 to—-10°
(c) Total ash valye - 0.1-0.8%
(d) Honey should Pass the limit tests for chlorides and sulphates.
Chemical Constituents

| Honey comprises of 35% glucose, 45% fructose and 2% sucrose.

L ad

It also consists of maltose, gum, dextrin, volatile oil and pollen grains (indicative of the source of honey).

3. Italso includes formic acid, succinic acid, acetic acid, colouring matter, enzymes (invertase, diastase and inulase),
traces of vitamins and proteins.
Identifying Tests
. ’ : W ] 1P
1. 1 ml of honey solution + 1 ml of Fehling’s solution —amon_,  Brick red precipitate

water bath (Presence of reducing sugars)
1. Fiehe's Test

10 ml honey shaken with 5 ml ether for 5-10 minutes

|

Separated ethereal layer + Resorcinol in HCI

| | 1

Red colour deveioped is Red colour developed persists
ed co

for some time
: i ne .
transient (Indicates PATE e (Honey adulterated with

artificial invert sugar)

Uses » d : Q
t+1 ar i atients.
| U ing agent and as a nutritive for infants and p
‘ sed as a sweetening . _—
jed to bur
2 Possesses antiseptic property: hence app! - neclorant preparations.
3 Due to its demulcent action, honey is used 10 %XP * - eams and lotious.
o € 1o 1ts dem ' sually in the preparation 0
" Itisused in cosmetics, U '
5 : : ~t10M.
' : Ve jent) ac '
6 It has mild laxative (aper o pmulations.

Used as a vehicle for ayurvedic
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Pharmacognosy and Phytopharmaceuticals

PECTIN

Synonyms

E

Location

440°
Biological Source

Pectin is a complex purified pol
Citrus fruits include Citrus aurantium, Citrus simon (Far

United States of America, Umted Kingdom and Switzerland pro

kaopectate. ‘
. d of citrus peels by acid hydmlysis,

m the inner part of therin

ysaccharide obtained fro
Rutaceae)-

mily -

duce pectin on commercial basis.

Method of Preparation

(C))

(b)

Pectin can be isolated from the following sources,

Table: Sources of Pectin -
B Source Content of pectin
Sunflower heads 5%
Carrots 10%
Orange peel 10-12%
Apple pomace, lemon peel 10-15%
Papaya, guavas, mangoes | Rich source

Isolating Pectin from Lemon Peels

(i)
(i)
(111)
(iv)

v)

(vi)

(vii)

About 20 times water is added to fresh or preserved lemon peels.

The above solution is boiled at 90°C for half an hour.
pH of the solution is maintained between 3.5 to 4.0 with lactic acid, citric acid or tartaric acid.

After boiling, the peels are pressed to obtain a solution which is then rendered clear by sedlmenta’uon or

centrifugation.
Proteins and starch present in the solution are removed by enzymatic hydrolysis. To deactivate the enzymatic

property, the solution is further heated and decolourized with activated carbon.
Water soluble organic solvents are used for precipitating the pectin.

The pectin so obtained is washed and dried in a vacuum drier.

(viii) It is then packed in tightly closed containers (due to its hygroscopic nature) or polyethylene bags.

Note : As pectin is incompatible with calcium and its salts, due care should be taken to prevent its contact with

metallic salts during the extraction procedure.

Isolating Pectin from Orange Peels

(1)
(1)
(i)
(iv)
(v)

(vi)
(vii)

Around 50 g of orange peels are taken and thoroughly washed.

These are then cut into small pieces and immersed in a beaker containing 200 ml demineralized water.
pH is maintained at 4.0 with lactic acid, citric acid, tartaric acid or 3N sulphuric acid.

The orange peels are boiled at 90°C for an hour with occasional stirring.

The solution is filtered while hot and the fi i
iltrate is allowed to cool which | i g
, ) s (» 1 A ,"
volumes of acidic isopropanol, ethanol or acetone. e i e Hlowly RRdEUIE e

The solution is stirred thoroughly to enable the precipitation of pectin

The pectin so obtained is filtered through‘ nylon cloth and washed several tim itt Hf 70%
isopropanol or acetone (to make the solution free from acidic ions). e il sl guaniiy

viii) Pectin obtained from ora is dried in ¢
(viii) nge peels is dried in a vacuum drier and stored in tightly closed containers
sed containers.



#* _ Creamish yellow

;;f\““ _ Odourless
3 I Mucilaginous
(st . Present as coarse or fine
e POWder which
il (@ T part of pectin jg 5o, 20 18 hygroscopic character
2 (b) Insoluble i alcoho] ang . ng of water
dardS (a) Acid-insOIuble NMT e €T organijc solvents
’ 3/,
W (b) Ash value NMT 40, .
(c) Loss on dl’ying ash NMT 10%
(d) Microbial limjts: | >
- 1 g of pect;
’ pical Constituents PECtin should be free from Salmonella

pectin is @ methoxy ester of Pectic acid

C0oC
i H]O H o oy COOCH,
2 \
OH g OH y\[o—1 4 ©
; H H OH
n
Pectm

COOCH,

. Hydrolysi
3. Pectin —————— Methyl alcohol + 4.

- ltisa polyuronide consisting of pectic sy

jentifying Tests

. 1% aqueous pectin solution + Alcohol in equal
Heat and cool

galacturonic acid + Galactose + Arabinose.
bstances like protopectin, pectin, pectinic acid and calcium pectate.

quantity — Translucent gelatinous precipitate

. 10% aqueous pectin solution Stiff jelly is formed

. Pectin + Water —» Lumps are formed m» Lumps dissolve in the solution.

The solution so formed is clear when observed under transmitted light and cloudy when observed under reflected
light.

. Differentiating Test from Tragacanth
5 ml pectin solution + 1 ml KOH (2%) solution

Set aside for 15 mins
4

Transparent gel is formed + Dil HCI

Shake well
4

Gelatmous precipitate

Bail

/
White, flocculent precipitate

Due to jts absorbing property, pectin is used in the treatment of diarrhoea in infants and children,
Acts as a haemostatic agent for both internal and external haemorrhage.

Used as an emulsifier and jelling agent. .
Used in microencapsulation for sustained release action.

oy o  d B

¢ Used in cosmetic products. : :
" ltis effective in controlling blood cholesterol levels and prevents cardiovascular diseases.
o

Usedas o thickening agent in condiments like sauces, ketchup etc.



Synonym

Amylum

Biological Source

1. Maize grains (Zeq mays)

2,

; > i from,
Starch is a reserved food of plants found as polysaccharide granules and is obtained fro

Rice grains (Oryzq sativa) Family-Graminae

3. Wheat grains (Triticum aestivum)

4.

Potato tubers (Solanum tuberosum) —

Family-Solanaceae

Location

Starch is ¢ommercially produced in India, China, Japan, Argentina, USA and several other tropical and 5ub~tr0pic;11

countries,
Methods of Preparation

1.

Method of Preparation of starch varies with the part of the plant from which 1t is extracted.
From Maize

Maize grains are thoroughly washed to remove any adhering dirt and foreign organic matter. The grains are soakeq
in warm water containing 0.2% sulphurous acid (at a temperature of 50°C) for two davs Sulphuro.us acid is addeq
L0 prevent the fermentation process. Softened grains are disintegrated by attrition mill, thereby liberating starep,
During the process of disintegration, germ (embryo) gets separated from the grains. Crushed grains and the endospery,
(containing fixed oil) are separated by adding water. The germ floating on the surface of water is collected to prepare
germ oil or corn oil, a source of vitamin E and fatty acids like linoleic acid and linolenic acid. Starchy materia] which
is obtained from the softened grains comprises gluten, which gets separated when passed through a sieve shake

of 160 mesh followed by washing. Comn starch is then obtained by repeatedly washing the product with colg water
and later subjecting it to drying process.

From Wheat

Wheat flour is kneaded into dough with water and allowed to stand for an hour during which the gluten present in the
dough swells. The dough is then made into lumps and passed through grooved rollers by subsequently wetting them
with water. This process enables the collection of starchy liquid, which is devoid of gluten. The starch is collected
by washing repeatedly with cold water and subjecting it to sedimentation. The product obtained is dried and sifted.
From Rice

Rice starch is prepared from broken rice grains. It is obtained by macerating
dilute sodium hydroxide. This process dissolves the gluten but keeps the star

in an oven at a temperature of 50-60°C for 2 days.
From Potatoes :

Potatoes are washed and peeled to remove any adhering foreign matter an
and pulverized into a slurry. The slurry obtained is filtered through a suj
Potatoes lack gluten, hence the process of obtaini i
subjected to sedimentation and purified by centrifu
fine potato starch.

Characteristics of Starch Granules

Colour - White, light yellow or cream colour

Odour - Odourless

Taste - Mucilaginous

Microscopy _ _ »

(a) Hilum - Itis the starting point of formation of granules. It is not clearly visible when observed under a microscoP®

(b)

especially in case of small granules.

Striations -  These are concentric rings surrounding the granules. They are clearly visible in larger granules.
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[t 1s used as a protectant, adsorbent

| . _ and demuleen;

. s used as o pharmaceutica] giq ;.. as a filler
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[P etc.
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S‘ It 1s used 1n paper and cloth industry.
10. STERCULIA GUM
gynonyms
 Gum karaya, Indian tragacanth.
plological Source

It1s derived from the dried gummy exudate of the
wee Sterculia urens, Sterculia villosa, Sterculia tragacanth
or other species of Srerculia (F amily-Sterculiaceae).
Location

Itis found all over India, especially in north central
regIoNs.
Method of Preparation

Trees having a girth of 1 metre are selected and
tapped for gum in the months of March-April which 1s
continued until June. The exudation oozes soon after the
tpping and is maximum in the first 24 hours.
I Eachtree yields about 1-5 kg per year and is tapped

five times during its lifetime.
- lmregular and large tears are broken into small piece§,
and sand particles and foreign organic matter is
removed by gravity.
Particle size of granulated or crystal gum Karaya is
between 6 and 30 mesh while fine powder is 150 mesh.
Cl\fﬂ‘acteristic,\‘

(¥

Colour White-brown

Oow . Acetous

e Bland mucilaginous

hape Irregular mucilaginous

%late Powder/Crystal

sol"b"l“}' Water insoluble but swells in water
Yandargs

Foreign organic matter NLT 3%
Acid insoluble ash NLT 1%

199
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Chemical Constituents

L. Acetyl group (8%) .

2 Uronic acid residues NLT 377 —

3. On hydrolysis it gives d-galactose. end acid
d-galacturonic acid, aldoburonic act
tnsacchandes.

Identifying Test I
Addition of ruthenium red to gum karaya gi¥ es pink

colour (tragacanth is an exception).

Uses

[ ltis used as a bulk laxatve. .

2. Karaya gum is used as denture adhesive in

treatment. o

It is used as an emulsifier, thickener and stabilizer

in pharmaceuticals. ‘ o

4. Used in paper and textile industries. .

S, Karaya gum is used on large scale for the pmducnor:
of ice pops, cheese spread, sherbets and g01md r:;e:
products, as it is listed in the Food Chemical Codex.

11. TRAGACANTH

Synonym

dental

3

Gum tragacanth
Biological Source

It is the dried gummy exudate obtained from the
stems and branches of Astragalus species like Astragalus
gummifer and other species of Asrragalus (Family-
Leguminosae).
Location

[ran and Syria (both these countries supply Persian
tragacanth), Turkey (supplies Smyma tragacanth), India
(Punjab, Garhwal and Kumaon) and Greece.
Collection and Method of Preparation

Gum is collected from thomny shrubs which grow
in mountains at an altitude of 1000-3000 metres. The gum
exudes as soon as an injury is made onto the plant and is
collected upon drying (i.e., after 2 days of exudation).

Gum formation occurs when the pith cells and
medullary rays transform into a gummy substance. The
gum so formed is obtained from the plants from April to
November annually and dried. The gum which is obtained in
the first year is of low grade quality, whereas that obtained
from the second year onwards is of superior quality.
Characteristics

Colour - White to pale vellowish-white

Odour - Odourless

Taste - Mucilaginous

Size - 2.5 cm length, 1.2 cm breadth and 0.2 cm
in thickness

Shape -

Flattened, ribbon-like, thin and curvy flakes
Nature - Homny, translucent with ridges
Fracture - Short

Solubility- Partially soluble in water but insoluble in
alcohol
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Standards -  (a) Foreign organic matter (like bark, thorns) NMT 17
(b) Sulphated ash NMT 4%
(c) Moisture content NMT 15%

Chemical Constituents

1. Tragacanth
1

Water soluble portion Water insoluble portion
known as known as
Tragacanthin Bassorin

{Accounts for 8-10% of gum) (Accounts for 60-70% of gum)

M Galactouronic acid + l-arabino-rhamDOSC

2. Tragacanth
+ d-galactopyranose + d-xylopyranose

3. Tragacanthin M Glucuronic acid + Arabinose
. in water and viscosity of
4. Bassorin contains 15% of methoxy groups. It is respons:ble for swelling of the gum 2 Ot gum.
Viscosity of tragacanth should not be less than 250 centipoise.

5. Tragacanth also contains starch and protein.

Identifying Tests

1. Boiled tragacanth + 10% FeCl, solution ———— Deep yellow precipitate
solution

2. Tragacanth  + Conc. NH,OH + Precipitated — Stringy precipitate is obtained
copper oxide

3. Tragacanth + NaOH solution o Canary yellow colour

solution
4. Tragacanth  + Strong iodine solution ————— Olive green colour
solution
Uses
1. Used as a demulcent for sore throat.
2. As an emollient (soothes the skin) in cosmetic products.
3. As a suspending agent along with acacia and also as an emulsifying agent.
4 Used as a binder in tablets and as an excipient (inert substance) in pills.
5. It is used as a laxative in constipation due to its swelling properties.
6.  Itis used as a stabilizer in the preparation of ice creams.

7. Itis also used in spermicidal jellies.



y

AEL
2 B

(Chapter-8) Carbohydrares 201

oﬂyms 1, Indian Bael, Bengal
" gil . o gal quince, Stone apple, Bhilwa.
0

iolog sists of unripe or o
p7 gilva con pe or partially ripen fruits of the plant Aegle marmelos belonging to the family Rutaceas

cﬁﬁo N
W gael is indigenous to Central, North and South India. It is also found in Burma and Sri Lanka.

- rﬂcteriSﬁcs

Fruit

Colour - Unripe fruit - Green
Ripe fruit - Yellowish brown

Diame[cr - 10-20 cm

Shape - Sub-spherical

Appearance - Woody

Fruit Pulp

Colour - Reddish-brown

Odour - Faint and aromatic

Taste - Mucilaginous and sweet.

Chemical Constituents

1. Fruits contain furanocoumarins namely marmelosin A, B and C (0.5%) as the main constituent.
R

H,C
| H,C—C
OH
R, | &
Marmelosin A H H
Marmelosin B H CH,
D’Iarmelosin C CH, H

Ripe fruits contain marmesin, umbelliferone and psoralin.

3. The other constituents of the plant includes carbohydrates (11-17%), proteins (1%), volatile oil, mnnjﬁs (20%)
vitamin A and vitamin C.

Uses
1. Tender fruits are used as appetizer, digestive and tonic. They are also used to treat diarrhoea and dysentery.
i. Ripe fruits have cooling effect. They are used to treat indigestion and helps to improve vision.

Pulp of the fruit mixed with sugar, water and lemon is used as a refreshening drink.
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