Vitamins

The term vitamin is firstly used to describe any organic molecules
which are needed by body in small amounts for normal human growth,
reproduction and homeostasis.

The name arose from vita (life, in Greek) and amine because thiamine

(B1), the first vitamin to be prepared in pure form was an amine. There

are two types of vitamins, the fat-soluble vitamins (A, D, E and K) and
water-soluble vitamins (the B-complex and vitamin C).
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» The B-complex vitamins are a group of twelve vitamins which occur
together in dietary sources. Many are also synthesized by the intestinal
flora. Of these, eight are known to be of dietary significance in man. They
are thiamine, riboflavin, niacin, pyridoxine, biotin, pantothenic acid, folic

acid and cyanocobalamin.
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* Fat soluble vitamins are usually absorbed in the intestine, along with
other lipids, into the intestinal lymphatics by processes facilitated by bile
salts. Significant amounts of fat-soluble vitamins are stored in the liver,

while water-soluble vitanmins aren't stored in the body.
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« It is some time convenient to use one name to designate a group of
closely related substances. Vitamin D refers to ergocalciferol (D2),
cholecalciferol (D3), 25-hydroxy D2, 25-hydroxy D3 and 1, 25 dihydroxy

cholecalciferol.

Similarly, pyridoxine (B6) is actually a mixture of pyridoxal and
pyridoxamine, while niacin is a combination of nicotinic acid and
nicotinamide. Frequently, there is only one or at most two or three active
form. Thus 1, 25-dihydroxycholecalciferol is considered to be the final
active metabolite of vitamin D, while the pyridoxal phosphate is the

active form of vitamin B6.

D2 (~S5,m8-25 ¢ (D3) Jsmied&i S ¢ ergocalciferol (D2) ) 2 oaelid
(B6) G syl 8 ¢« Jiallas | 5 5SS 5 060325 ¢ [ 5 D3 (oS 5,0-25
A e e sh Opulil) Lain ¢ aelaS 5o sl s JWaS s sl e bads AB1l 8
Sl sl aals ek mlgat s aam Y ¢ OLaY) e IS B aualis Sl 5 el Sl
el il Qliiudl s dihydroxycholecalciferol-25 iz ¢ Julby i

BB (el bl JSEN g8 JUuS g ) iliansd () (s B ¢ D el

Vitamins deficiencies are not always caused by dietary insufficiency.
Malabsorption, pharmacological agents and biological lesions affecting
the metabolism of vitamins. In biliary obstruction and pancreatic
disorders, the fat-soluble vitamins are generally poorly absorbed. Cases
of congenital vitamin B12 deficiency are known which are due to the
absence of a protein (intrinsic factor) needed for B12 uptake in the
intestine. The intestinal bacteria are capable of synthesizing some
vitamins (B-complex and K). Consequently, killing of these bacteria
during antibiotic treatment may cause the symptoms of vitamin K
deficiency disease. Some drugs may: antagonize vitamin metabolism, for
example isoniazid (used in treatment of tuberculosis) interfere with
metabolism of pyridoxine. Phenobarbitone (anticonvulsant) stimulates
some enzymes which inactivate vitamin D. Deficiency diseases with a
cenetic etiology require administration of large doses, 10-1000 times the
Pormal dose or specific metabolites of vitamins e.g. administration of
1,25 dihydroxy cholecalciferol in vitamin D-dependent rickets

overcoming the genetic block
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The recommended daily allowance (RDA): is the daily amount of
compound needed to maintain good nutrition in most healthy people.
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a. Fat soluble vitamins:
Vitamin A:

This vitamin is needed for vision, normal growth, reproduction and
normal embryonie development.
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Signs of deficieney:

Night blindness and keratinization of epithelial tissues. The best
known changes in human being the development of xerophthalmia. Males
become sterile, although deficient females are able to conceive, the
offspring rarely survive to term due to placental defects. Failure of
skeletal growth is also reported. Deficiency of vitamin A is less common
in adult than in children due to significant liver storage of this vitamin in

adult.
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Source:

Eggs, butter, cod liver oil and livers of other fish are the principal
dietary sources of retinol (vitamin A,). Vitamin A can also derive from a
group of plant pigments known as carotenes. These are present in carrots
mangoes, muskmelon and other vegetable and fruits. One-half cup o
canned carrot juice contains about 20000 I.U. of vitamin A (four time: the
(RDA).
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Hypervitaminosis A:

Is characterized by skeletal decalcification, tenderness over long
bones. dermatitis (redness, drying and scaling resemble sunburn),
headaches and sometimes a yellow dyspigmientation of the skin. Vitamin
A is a surfactant and its toxicity appears due to its ability to labilize and
disrupt biological membranes. Excessive amount of retinol increase the

synthesis and release of lysosomal hydrolases.
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Vitamin D:

Vitamin D refers to a number of chemically related compounds
(sterols). The two most active substances are ergocalciferol (D2) and
cholecalciferol (D3).
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It is needed for proper intestinal absorption of calcium and phosphate.
In Fanconi syndrome (a renal tubular reabso rption disorder), the calcium
and phosphate losses are treated with large doses of calcium and vitamin
D. The RDA for vitamin D is 400 I.U. /day. Liver converts
cholecalciferol to 25-hydroxy cholecalciferol, whereas kidney converts
25-hydroxy cholecalciferol to 1,25- dihydroxy cholecalciferol which is
the biologically active form of vitamin D.
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Sources:

Milk, cod liver oil and egg yolk. Irradiation of 7-dehydrocholesterol
with U.V. produces cholecalciferol (D3), whereas irradiation of ergo
sterol produces ergocalciferol (D2).
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Deficiency

Deficiency causes rickets in children and osteomalacia in adults
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HypervitaminosisD:

Doses above 1500 I.U. /day for long period cause vitamin D toxicity
which includes loss of appetite, nausea, irritability, hypercalcemia and
renal calculi.
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Vitamin E (tocopherol):

The name tocopherol is derived from the greek tokos (childbirth) +
pherein (to bear)+ ol (alcohol) and the classic manifestation of vitamin E
deficiency is infertility of both male and female animals. Seven
tocopherols have been isolated from natural sources. The most common
and active of these is «-tocopherol.
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Sources:

Vegetable oils, especially wheat germ oil, legumes, nuts and green
vegetables. There is considerable tissue storage of vitamin E make it very
difficult to produce a deficiency’in adults. Deficiency of vitamin E
produces abortion in female animal and degeneration of geminal

epithelium in male animal.
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Functions

1. As powerful antioxidants.

2. Prevents the autoxidation of vitamin A and carotenes.

3. Protects dietary essential fatty acids from oxidative degeneration.

4. Prevents rancidity.
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RDA of vitamin E:

10-20 I.U. it is appears that the ingestion by humans of up to 300
I.U, /day is harmless.

psa/ 452833 5300 Y Jems Ll il &3 ) s Al g3 3385 10-2 1 Egielisdl RDA
Db e

Vitamin K:

Vitamin K is essential for production of prothrombine by the liver.
Two naturally occurring vitamins K are vitamin K1 (phytonadione) and
vitamin K2 (menaquinones) Both are naphthaquinone derivatives, while
vitamin K3 (menadiones) is synthetic compound and it is more potent

than vitamin K1.
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Sources:

Vitamin K, is present in alfalfa, spinach, cabbage and egg yolk. Vitaimin
K2 is synthesizes by intestinal flora and also present in milk.
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Deficiency:

Deficiency of vitamin K gives rise to hypoprothrombinemia which
leads to prolongation of prothrombine time
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Daily requirement

Suficient amounts of vitamin K are synthesized by intestinal bacteria, so

there is no dietary requirement under physiological condition
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Water-soluble vitamins

Include vitamin C and members of vitamin B complex.
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Vitamin C (ascorbic acid)

Vitamin C hydrophilic, acts as antioxidants. It is a powerful reducing
agent and is oxidized to dehydro ascorbic acid. Both forms are
biologically active. Vitamin C is stable in acidic solution at low
temperature, but undergoes destruction in alkaline solution when in
contact with air. It is not synthesize by man and its entire requirement is

met by diet.
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Functions:

1.Participitation in hydroxylation of proline and lysine present in collagen
(an intercellular cementing substances).
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2. Participates in synthesis of steroid hormones both in adrenal cortex and
.2corpus
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.3. Necessary for synthesis of carnitine in liver.
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4. Necessary for absorption of iron by reducing the ferric form to ferrous
form luteum,
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5. In tissue respiration (oxidation-reduction)
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Sources:

Citrus such as lemon, orange, pineapple, etc. green pepper, cauli.flower,
tomatoes, spinach, potato.
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Daily requirement: 60-80Mg 4« sl lllaidll |
Deficiency:

Deficiency of vitamin C gives rise to scurvy. The early manifestations
in man are swelling of jaints, hemorrhage in skin, muscle, gastrointestinal
tract, inflammation of gums
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B-complex vitamins

It is important to notice that the B-complex vitamins are generally
obtained from the same sources (whole grain cereals, meats, yeast) and
deficiency of any one of these is usually accompanied by deficiency of

the entire group as well as of protein.
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The members of this group are thiamine (B1l), riboflavin (B2),
pantothenic acid (B3), choline (B4), niacin (B 5), pyridoxine (B6), biotin
(B7), folic acid (B9), cyanocobalamin (B12), para amino benzoic acid
(BABA), inositol and lipoic acid. These vitamins. have been grouped

together because of the following fulfillment.
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1. Usually present in yeast.

2. Present in outer covering of seeds and cereals.

3. Synthesized by the microorganisms in intestine.

4. They are water soluble.

5. They serve as a coenzyme of various enzyme systems.
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Thiamine (B1, antineurtic, antiberiberi factor)
(Lﬁﬁ\ﬂ Aas Jele ¢ ™l abias Jule « B1) ol
Functions:

Thiamine is used as coenzyme in carbohydrate metabolism
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Sources:
Yeast, outer coating of seeds, cereals, legumes, wheat, pork milk and egg.
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Daily requirement:

1-1.4 mg.The requirements rise with a rise in caloric intake of
carbohydrates.
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Deficiency:

Thiamine deficiency is common in the countries of Asia where
polished rice is the staple foodstuff in the diet. In the USA and Europe
thiamine deficiency is seen primarily in association with chronic
alcoholism. Deficiency of thiamine gives rise to beriberi in man and
polyneuritis. Elevated blood pyruvic acid is the best biochemical test for

vitamin B1 deficiency.
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Riboflavin (B2)
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Functions:
1. It plays a part in light adaptation.

2. Exists as component of two coenzymes called flavin mononucleotide
(FMN and Flavin adenine dinucleotide ( FAD)
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Sources:
Yeast, milk, egg, fish, liver, kidney, green leafy vegetables.
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Daily requirements: 0.4-1.4 mg.
Deficiency:

Symptoms of deficiency include cheilosis (red, swollen, cracked lips),
inflammation of tongue and congestion of conjunctival blood vessels.
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Niacin (pellagra preventive factor)( B5)
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It is involved in glycolysis, fatty acid metabolism and in oxidation
reduction reactions.
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Sources: Yeast, meat, liver, kidney,, egg, fish and legumes.
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Deficiency:

Deficiency of niacin causes pellagra in man which affects the skin,
central nervous system and gastrointestinal tract. The three important
symptoms of pellagra are diarrhea, dermatitis and dezmentia. Corn diet is
distinctly deficient in tryptophan, so it gives rise to niacin deficiency.
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Pantothenic acid (B3)
Sources: Yeast, liver, kidney, egg yolk and molasses.
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Daily requirements:

It is synthesized by the intestinal flora in sufficient amount to meet the
requirement. No deficiency occurs in human, but only seen in animals
with dietary restriction.
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Pyridoxine (B6, antiachrodynia)

It is important in amino acid and protein metabolism.
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Sources:

Yeast, liver, egg yolk, rice polishing and synthesized by the intestinal
flora.
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Daily requirements: 2-2.5 mg and it increases with increase in dietary
protein. Nl sl 3ol ) e A2 Ji 5 e 2.5-2 e sl clallaiall

Deficiency: Deficiency causes convulsion and dermatitis.
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Biotin (vitamin H) (B7)

Biotin is present in food both in free and combined form with
proteins. The combined form is liberated by proteolytic enzymes. Biotin
is also synthesized by intestinal flora.
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Functions:

The body needs biotin to metabolize the fats, carbohydrates and amino
acids. It is required in carbon dioxide fixation reactions. Biotin may
improve thin, splitting or brittle toe and fingernails as well as hair.
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Sources:
Yeast, egg yolk, milk, molasses, chocolate, tomato, bananas and peanuts
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Deficiency:

Raw egg induces biotin deficiency because it contains a protein which
is called avidin that tightly binds biotin and prevent its absorption from
intestine. Avidin is usually inactivated by heating. Symptoms of biotin
deficiency include a scaling dermatitis (dandruff), alopecia, lassitude,

anorexia, muscle pain and depression.
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Folic acid (B9)

It is used to make the extra blood that pregnant women need during
pregnancy.
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Sources: Yeast, liver, kidney, green vegetables.
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Daily requirements: 0.4-0.8 g.
Deficiency:

Symptoms of folic acid deficiency include megaloblastic anemia and
thrombocytopenia. Deficiency of folate can occur when the body's need
for folate is increased, when dietary intake of folate is inadequate, or
when folate excretion is more than usual. The woman should start taking
folic acid prior to getting pregnant to prevent any neural defects in the

first three months of pregnancy.
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Cyanocobalamin (vitamin B12, anti-pernicious factor)
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Sources: Liver, kidney, meat, fish and egg yolk.
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Deficiency:

Deficiency of vitamin B12 gives rise to pernicious anemia.
Deficiency of vitamin B12 is due to lack of glycoprotein in gastric juice
which is called intrinsic that required to bind and transport vitamin B12.
Also Deficiency of vitamin B12 causes an increase in excretion of methyl

malonic acid in urine
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Chromatography

Chromatography is a physical method of separation in which the

components to be separated are distributed between two phases, one of

which is stationary (stationary phase) while the other (the mobile phase)

moves in a definite direction. The separation of the analyte from other

molecules in the mixture based on differential partitioning between the
mobile and stationary phases.

Chromatography may be preparative or analytical.
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The purpose of preparative chromatography is to separate the

components of a mixture (purification). Analytical chromatography is

done normally with smaller amounts of material and it is used for
guantitative analysis of analytes in a mixture.
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Mobile phase: is the phase which moves in a definite direction. It may

be a liquid, a gas, or a supercritical fluid. The mobile phase consists of

the sample being separated or analyzed and the solvent that moves the
sample.
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Sample: may consist of a single component or it may be a mixture of
components.
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Solvent: refers to any substance capable of solubilizing other substance,
and especially the liquid mobile phase in LC.
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Stationary phase: is the substance which is fixed in place for the
chromatography procedure. Examples include the silica layer in thin layer
chromatography (TLC).
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Techniques by chromatographic bed shape

Column chromatography: Column chromatography is a separation

technique in which the stationary bed is within a tube. The particles of the

solid stationary phase or the support coated with a liquid stationary phase

may fill the whole inside the tube (packed column) or be concentrated on

or along the inside tube wall leaving an open. Differences in rates of

movement through the medium are calculated to different retention times
of the sample.
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Planar chromatography: is a separation technique in which the
stationary phase is present on a plane. The plane can be a paper, or
impregnated by a substance as the stationary bed (paper chromatography)
or a layer of solid particles spread on a support such as a glass plate (thin
layer chromatography). Different compounds in the sample mixture travel
different distances according to how strongly they interact with the

.Stationary phase as compared to the mobile phase
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Paper chromatography: is a technique that involyes placing a small dot
or line of sample solution onto a strip of chromatography paper. The
paper is placed in a jar containing a shallow layer of solvent and sealed.
As the solvent rises through the paper, it meets the sample mixture which
starts to travel up the paper with the solvent. This paper is made of
cellulose, a polar substance, and the compounds within the mixture travel
farther if they are non-polar. More polar substances bond with the
cellulose paper more quickly, and therefore do not travel as far.
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Thin layer chromatography: is a widely employed laboratory technique

and is similar to paper chromatography. However, instead of using a

stationary phase of paper, it involves a stationary phase of a thin layer of

adsorbent like silica gel, alumina, or cellulose on a flat, inert substrate.

Compared to paper, it has the advantage of faster runs, better separations,
and the choice between different adsorbents.
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Displacement chromatography: A molecule with a high affinity for the
chromatography matrix (the displaccr) will compete effectively for
binding sites, and thus displace all molecules with lesser affinities.

6 oS B ghadd Jall Gl 55 egiall ALY L2 ey S Ak
@l iy Sall gaes m Ml ¢ Tl adlge o Jlad (S5 Gl Casa (Ra) Y1)
B ol




Techniques by physical state of mobile phase

Gas chromatography: also sometimes known as Gas-Liquid
chromatography, (GLC), is a separation technique in which the mobile
phase is a gas. Gas chromatdgraphy is always carried out in a column,
which is typically "packed" or "capillary. The stationary phase is adhered
to the inside of a small-diameter glass tube (a capillary column) or a solid
matrix inside a larger metal tube (a packed column). High temperatures
used in GC make it unsuitable for high molecular weight biopolymers or
proteins (heat will denature them), it is well suited for use in the
petrochemical, environmental monitoring, and industrial chemical fields.
It is also used extensively in chemistry research.

¢ sl e a1 Agile AL 5 4, 5l Ll e sile o HSIL Blal (b ye Wl ;) Ll e gila s S
ddee 28 2 Jle oo 3obe doatall ol L 58 Juad 48 & ¢ (GLO)
s el Beal i s md" ) "L oS Lesdle s ¢ dgae B Ll Sl 8 s sila s S
e gl JA Adia 48 ghina gl (gmd 2 5ee) Lhall s ala ) sl Jals A3
el sall Al e Lelaat GC (A Aeaiiiuaal) 4lall 5] all s 5o (L 2500 ) LS

Ll dudie A5 ¢ (Wandin 5 jall) clig,dl 5 Juadl el o)l @l 45l
i Ll LeS doeliall Alasll g 4l 481 pall s iy slasS g il a8 alasind]
bl gl b a5 (3l e

Liquid chromatography (LC): is a separation technique in which the

mobile phase is a liquid. Liquid chromatography can be carried out either

in a column or a plane. Present day liquid chromatography that generally

utilizes very small packing particles and a relatively high pressure is
referred to as high performance liquid chromatography (HPLC)
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Affinity chromatography:

Is based on selective non-covalent interaction between an analyte and
specific molecules. It is often used in biochemistry in the purification of
proteins bound to tags.
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Techniques by separation mechanism

lon exchange chromatography: it uses a charged stationary phase to

separate charged compounds including amino acids, peptides, and

proteins. In conventional methods the stationary phase is an ion exchange

resin that carries charged functional groups which interact with

oppositely charged groups of the compound to be retained. lon exchange
chromatography is commonly used to purify proteins
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PHARMACOGNOSY Practical - (Lab. 1

Microscope

Microscope An instrument which allow us to see the snadjects whichwould
otherwise remain invisible.

Aims of microscope:
1. Magnify the object.
2. Display the details of objects.

Types of microscope:
1. Monocular microscope.
2. Binocular microscope.

Essential parts (main parts) of microscope:
1. Base (foot)a. give the stability to the microscope.
b. hold the light source.
2. Handle (stand)hold all the magnifying lenses (ocular + objectieeses).
3. Stagea. fixed stage. / b. mechanical stage

b. containing opening which allows to light to p&ssn the

light source toward the sample.

c. move the slide forward, backward, right and left
Condenserfocus the light that comes from light source towidre sample.
Auxiliary lensesproject a cane of light from light source toward gample.
Iris diaphragmugive the optimum illumination.

Observation tubéhold the magnifying lenses (optical compounds).
Revolving nose pieca&. contain 4 holes in which the objective lenses ar
fitted.
b. allows to switch from one power to another.
9. Objective lensegnagnify the object and display the image towardatidar
lenses.
Types;- 4X /10X / 40X / 100X (oil immersion lens).
10. Ocular lensesmagnify the object and display the image towardetye
Ex;- 7X /10X /20X ... etc.

© N O Oh

« Total magnification power = object power X oculawger.

11. Focusing mechanisra. coarse adjustment.
b. fine adjustment.

1



Parts of Microsecopg

Ocular Lens
(Eyepiece)
< " Head

Objective Lens

Diopter Adjustment Frame (Arm)

Nose Piece

Mechanical Stage —

Condenser . , / Coarse Adjustment

lllumination

Brightness Adjustment \

Fine Adjustment

-
Light Switch
-
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PHARMACOGNOSY Practical - Lab. 2

Microscope Evaluation

Microscope is essential to study:
1. Adulteration in drugs.
2. Identification of drugs.
3. Qualitative and quantitative analysis.
4. Determination degree of purity.

Plant part are made up of tissues, each of whidioes a definitive function,
essential to the life of plant.

Histology

Histology refers to the character and arrangemgtitese tissue in the drug.

« Some drugs have no cellular structure, like resohacacia.
e Some drugs compound of microscopic units, like s@ord hair.
* Many drugs have a characteristic feature helpfidiémtification of the drug.

Plant cell:- consist of cell wall and protoplast, which cansliving and non-
living substances.

Cell wall:- is framework or skeleton enclosing the livindgpstances of the cell,
and give firmness and elastitityhe cell.

* Young cell consists mainly of cellulose ... thenlas ¢ell increase in age,
lignin is added.

Mount

1. Mount of starch is ED.

2. Mount of calcium oxalate is chloral hydrate.

3. Mount of 'stone cells is chloral hydrate + phloraghol + H,SO;.
4. Mount ofvessel is chloral hydrate.



Chemo microscope tests for cell wall constituents:

1. Cellulose + HO = \\/hite fibers.

2. Cellulose + lodine squtionTzﬂp Blue fibers.

drop
3. Cellulose + HSQO; cONC. mmmmmmmp  Fibers will dissolve.
4. Lignin (cascara) + Phloroglucine=—— | _ignin staineded

5. Lignin + H,SOy conC. me——— | ignin wall will dissolvéwarmed gently.
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PHARMACOGNOSY Practical - Lab. 3

Cell Contents
Starch

Starch is an organic compound widely distributethaplant.

It is produced in large quantities in green leaag$emporary storage from of
photosynthetic product and as permanent resencerfa@derial for plant.

It occurs in seeds, piths and roots.

Starch constitute 50-60% of dry weight of cerealdseand 80% of dry matter of
potato tubers.

Starch occurs in granules (grains) having a chariatic hilum and striation.

The shape, size, hilum and striation are microscop@ans for identity botanical
origin of the starch.

Starch composed of ;-
1. Amylose.
2. Amylopectin.

Sour ce of starch:-
1. Potato. 2. Rice.
3. Corn (Maize). 4. Wheat.

5. Ginger

Each type of starch has a characteristic featatediffer from the other one.

Description of starch grain

Shape;-ovoid, spherical or polyhedral.
Size;-small, medium or large.

Hilum;- point, clef, multi cleft, centric or eccentric.
Striation;-present or absent, centric or eccentric.
Aggregation;single or compound.

Location;-free or state in tissue.
Frequency;frequent or rare.

NOoOOGhkowWDE

+» Mount of starch is bD.



Starch Shape Size Hilum | Striation | Aggregation| Location| Frequency

1) Potato Ovoid Large Point,| Present, Single Free Frequent
Eccentric| Eccentric

2) Wheat | Spherical Medium Point, | Present, Single Free Frequent
Centric | Centric

3) Ginger Ovoid | Medium Point, Absent Single Free Frequent
Eccentric

4) Corn Polyhedral Small Point, | Absent | Compound Free Frequent

(Maize) Cleft,

Centric

5) Rice Polyhedral Very Absent | Absent| Compound Free Frequent

small

Shape ofPotatostarch under microscope Shape ofNheatstarch under microscope

o 6 (e
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PHARMACOGNOSY Practical - (Lab. 4

Calcium Oxalate Crystals

Calcium oxalate (Ca. ox.) are produced by actiooxaflic acid, which formed is
by plants as a by-product of protein synthesis@hdr metabolic processes on
calcium salts absorbed from soil.

COOH COOCa
, + 2 Ca —— ,
COOH COOCa
oX. acid as by-product absorbed Ca. oxalate
of protein and other from soi

metabolic process.

» Ca. ox. Crystal may present in vacuole, cytoplasim cell wall.

e Ca. ox. Crystal may be small or fitted the cell.

» Ca. ox. Crystal dissolve readily in the mineraldaanithout effervescence,
but they are insoluble in the acetic acid or water.

Shape of Calcium oxalate Crystals;-

1. Columnar or Sty solid Crystalls elongated, irregular hexagonal prisms,
e.g. Quillaia.

2. Rosette aggregatedt is spherical group or small prisms and pymmi
arranged in radiating pattern around the centgr,Rhubarb.

3. Raphides (needle-like crystglsCluster of a circular crystals , e.g. Squill.

4. Microcrystals or Crystal sapVery small arrow-shaped or deltoid crystals,
which completely fill the parenchyma cells givirgetcells a grayish-black
appearance, e.g. Belladonna.

5. Crystal fibers Longitudinal rows of crystal bearing parenchyoedls, each
contains a single prism or rosette aggregate, mdpisclerenchyma a
fibers, e.g. cascara.

+ Mount of calcium oxalate is chloral hydrate.



Chemo microscope tests for cell calcium oxalate:
1. Acetic acid- calcium oxalate is insoluble.
2. HCL;- calcium oxalate is soluble.
3. 60% w/w HSOs;- calcium oxalate is replaced by needle crysthsatcium

sulphate.
Shape ofuillaia under microscope Shape ofsquill under microscopge
a : s i J
|+ R~ -cj \ 2 #_' ;
4 A F 21
™ s 1%
\t 5 A ? - X .

A i £

Shape oBelladonnaunder microscoge

Shape ofCascarainder microscope

-; ‘ "
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PHARMACOGNOSY Practical - (Lab. 5

Tissue Sclerenchyma

Tissue Sclerenchyrals the name given to stony or fibrous tissussiiteng
from extreme thickening and hardening of the celllw

Kinds of tissue sclerenchyma; -

A. Fibers- Are elongated elements, usually with pointedapering ends, and
show great variation in thickness and regularityhef cell wall, pits and
striation.

Examples;-
1) Regular fibers Cinnamon, cinchona, cascara.

2) Irregular fibers- Quailaya.

B. Sclereids (Stone Celis)Are isodiametric or somewhat elongated regutar o
irregular in shape, occurring simply or in group.

Examples;-
1) Cinnamon barjk Stone cells, irregular in shape, and wall thassy with

one wall thinner than the other walls "Showingdeeshoe thickening".
2) Wild cherry;- Stone cells, single or compound, irregular iash lignified.

3) Cubaba Stone cells, isodiametric in shape, the walésthick, lignified
showing, a wall marked striation and transferred-panals.

¢ Mount of stone cells is chloral hydrate + phloraghol + H:SO; .



Shape ofCinnamonunder microscoge Shape offascarainder microscope

Shape ofCinchonaunder microscoge
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PHARMACOGNOSY

nature.

Shapes of vessels; -

1. Annular;- e.qg. pilocarpus.
2. Spiral;- e.g. ginger.

Practical - Lab. 6

Vessels

Vessels They are result from cell fusion, and they exhiariation in size,
shape and type of the thickening of cell wall, vihioay lignified or cellulose in

3. Annular/Spiral;- e.g. belladonna.

4. Reticulate;- e.qg. rhubarb.
5. Bordered pit;- quassia.

1. Annular:

=

2. Spiral:

YYYYYWN

3. Annular/Spiral:

215258

4. Reticulate:

5. Bordered pit:

ofeNoNORE,
o000 00

* Mount of vessels is chloral hydrate.
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PHARMACOGNOSY Practical - Lab. 7
Saccharides
Q/ gwe an example:

1. Monosaccharidegflucose galctosefructose
Reducing Monosaccharidagucoseg galctosefructose
Monosaccharides have ketone grolupctose
Monosaccharidesave aldehyde groupiucose galctose
Disaccharidesnaltoseglactose sucrose
ReducingDisaccharidesmaltose lactose

Non reducin@isaccharidessucrose

Disaccharides have ketone groapcrose

. Disaccharidebave aldehyde groumaltose lactose
10.Polysaccharidestarch heparin glycogen cellulose
11.Homo Polysaccharidestarch

12 Hetro Polysaccharidekeparin

©oOoNOOThWNE

Q /How can distinguish between the following:
Q / What are the special test of:

1. Molish's testspecial test for carbohydrates.

2. Benedict testspecial test for reducing sugar.

3. Barfoed testdistinguish test between mono & di reducing sugar
4. Selivanoff's testspecial test for fructose.

5. Acid hydrolysis of sucrosespecial test for sucrose.

6. lodine testspecial test for polysaccharides.

Q / Complete the following:
Q / Fill in the blanks:

1. Sucrose consist gfilucose& fructose

2. Maltose consist of twalucoseunits.

3. Lactose consist aflucose& galctoseunits.

4. Carbohydrates can divide intoong di andpolysaccharides

12



Distinguish test of Saccharides; -

lodine test
+ve Deep Blug -ve
It's Starch It may be (g,f,M,L,S)
Benedict test
+ve (ed p.p.) -ve
It may be (g,f,M,L) It's Sucrose

Barfoed test

+ve (ed p.p.) -ve
It may be (g,f) It may be (Maltose, Lactose)

Selivanoff's test
| | |
+ve (b= osl) —ve (ot usv)

It's Fructose It's Glucose

1.lodine test (5dr) lodine + $dr) Unknown === Deep Blue
2. Benedict test(5dr) Benedict + (5dr) Unkown % Red p.p.t
3. Barfoed test(5dr) Barfoed + (5dr) Unknownm» Red p.p.in blue sol.

4. |SEINERGHSHESt: (5dr) Selivanoff's + (5dr)kiown  mdly Lo s
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