
B.Sc. III Sem: Comparative Anatomy and Physiology (CC- V) 

(Lab. Exercises) 

Ex. 1 Temporary mount of external scales in fishes (cycloid, placoid, ganoid, ctenoid). 

Aim: Preperation of temporary mounts of fish scales (cycloid and ctenoid). 

Procedure: 

1. Take out the cycloid (Labeo) and ctenoid (Anabas)scales from preserved fishes and keep them in watch 

glass. 

2. Wash the scales 2-3 times with water to remove preservative and dust. 

3. Stain the material with 70% aqueous eosin for 10 minutes. 

4. Wash the material with water to remove excess stain. 

5. Mount the material in glycerine and cover with glass cover slip. 

6. Observe the mount under compound microscope. 

 Observation: 

Cycoid scale 

-Thin, transparent, roughly rounded    

-Shows alternate ridges and grooves   

-Ridges or circuli are concentric rings  

-Central part is focus   

-Oblique grooves or radii running from the focus to the margin   

-Dermal in origin    

-First appear on the caudal peduncle of the larva and then on the remaining body   

-Project diagonally in an imbricating pattern, forming a protective covering over the body  

 -The circuli or ridges are less distinctly seen in the posterior part of the scale to which chromatophores 

are also attached.      eg. Carps (Teleosts). 

 



Ctenoid scale 

-Basically similar to the cycloid scale   

-Has a serrated margin and spines on posterior part  

eg. Perciform fishes (Anabas, Nandus). 

Aim: Preparation of temporary mount of Placoid scales (isolated and in-situ). 

Principle: Placoid scales are found in the skin of cartilaginous fishes. A piece of skin when gently 

boiled in 4% KOH solution, it becomes transparent and placoid scales are visible clearly; and 

when boiled at high temperature for some more time, skin is dissolved and placoid scales are 

settled on the bottom. Both isolated and in-situ stages can be stained for the observation. 

Requirements: Pieces of skin of Scoliodon, 4% of KOH solution, Eosin stain, sprit lamp, test tube 

and test tube holder, etc. 

Procedure: 1. Take the piece of skin (4-5 sq.mm) avoiding muscles attached to these. 

2. First gently boil the pieces in 4% KOH up to the transparency. Take out 1-2 transparent pieces 

in watch glass containing distilled water. 

3. Then further boil the remaining pieces until their complete dissolution. 

4. Discard the KOH, and take out the isolated placoid scales with the help of brush and 

dispersed in the same watch glass containing transparent pieces of the skin. 

5. Wash both types of materials 3-4 times with distilled water to remove KOH. 

6. Now stain the materials with eosin and mount in glycerine. 

7. Observe both types of scales under microscope. 

Observation: 

a) Isolated placoid scales: It consists of a basal plate and a spine, giving arough surface to skin. 

-It is ecto-mesodermal in origin and homologous to tooth. 

-Placoid scales do not overlap to each other. 

-Basal plate is formed of a cement like substances secreted by dermis. 

-Spine develops from epidermis, composed of outer vitrodentine and inner dentine which 

encloses pulp cavity. 

-The basal plate has an aperture through which blood vessles and nerves of the dermis enter 

into the pulp cavity. 

b) Placoid scales in-situ: Placoid scales are arranged in linear fashion on the skin. 

-Basal plate is embedded in the dermis while spine is projected out. 

-They give rough surface to the skin and protective in nature. 

Precautions: 1. Boil the material gently to avoid bubbling of KOH solution. 

2. Keep the mouth of test tube towards the wall. 

3. Dorsal surface of skin should be upside. 

4. Wash the placoid scales carefully, otherwise they will be washed off. 

 



  

 
Ex. 2 Comparative study of brain with the help of models and charts. 

 

 

 

   



 

 



 
 

 

 



 



 
 

 



Ex. 3 Comparative study of urinogenital system with the help of models and charts. 
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Ex. 4 Comparative study of heart with the help of models and charts. 

 

 

   

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



Ex. 5 Mount of weberian ossicles of fish. 

Aim: Temporary mounting of  Weberian Ossciles of Wallago: 

Procedure: 

-Take either a preserved or freshly-killed fish remove the skin and muscles of the posterior region of the 

operculum.  

-Trace out the air bladder and locate a triangular piece of bone attached to its anterior end. This 

tranangular bone is tripus, a part of weberianossicles.  

-Go on tracing it anteriorly and trace all the related ossicles.  

-Take them out together and place in a watch glass containing water. 

-Wash the material and mount in glycerine. 

 
Observation: Weberian ossicles are made of a chain of bony structures and are characteristic of order 

Cypriniforms. These are four bony pieces, claustrum, scaphium, intercalarium and tripus together 

referred to as Weberian osicles. 

     

The claustrum is the smallest enterior most piece which articulates with neutral arch of first vertebra. 

The scaphium is a broad and compressed bony piece which is followed by intercalarium and tripus. 

Tripus is the largest bony ossicle having three processes, the anterior process is connected to 

interossicular ligament, medium process is attached to the junction of 2nd and 3rd vertebrae. The 

posterior process is curved and is connected with the anterior chamber wall of the air or swim bladder. 

Sound waves are said to travel to the internal ear through these ossicles. 

http://www.notesonzoology.com/wp-content/uploads/2016/07/clip_image004-90.jpg
http://www.notesonzoology.com/wp-content/uploads/2016/07/clip_image006-80.jpg


Ex. 6 Study of axial and appendicular skeleton of vertebrates. 
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Comparative Account of Girdles of Vertebrates 

A. Pectoral Girdles 
Characters Cartilagenou

s Fish 
Dogfish 

(Scoliodon) 

Bony 
fish 

Rohu 
(Labeo

) 

Amphibia  
Frog  

(Rana) 

Reptilia  
Lizard 

(Uromastix) 

Aves 
Pigeon  

(Columba) 

Mammalia  
Rabbit 

(Oryctolagus 

1. Condition Cartilagenou
s, not well 
developed 

 Bony as well 
as 
cartilaginou
s, well 
developed 

Bony as well 
as 
cartilaginous, 
well 
developed 

Bony , well 
developed for 
flight 

Largely bony, 
well adapted 
for running 
and burrowing 

2. Position Embeded in  
lateral and 
ventral body 
wall, 
posterior to 
gills, support 
pectoral fins 

 Embeded in 
thoracic 
body wall 
around 
heart which 
it protects, 
supports 
forelimbs 

Embeded 
inventor-
lateral 
thoracic wall, 
supports 
forelimbs 

Lies at the 
antero-dorsal 
sides of trunk, 
supports 
wings 

Lies along the 
antero-lateral 
sides of trunk, 
supports 
forelimbs 

3. Shape and 
Division 

U- shaped, 
consists of 
right and left 

 Like an 
inverted 
arch, made 

Like an 
inverted 
arch, made of 

Made of two 
roughly V-
shaped halves 

Made of two 
somewhat 
triangular 



halves firmly 
fused mid-
ventrally 

of two 
identical 
halves 
united mid-
ventrally 

two similar 
halves united 
mid-ventrally 

widely apart 
from each 
other 

halves 
completely 
separate from 
one another 

4. 
Attachment 

Not attached 
dorsally to 
vertebral 
column or 
ventrally to 
sternum 
which is 
absent 

 Both halves 
united mid-
ventrally 
with 
sternum 

Both halves 
meeting 
ventrally with 
a T-shaped 
interclavicles 
and a 
rhomboidal 
steral plate 

Two halves  
are firmly 
connected 
with sternum 
through a V-
shaped 
furcula made 
by two 
clavicles and 
one 
interclavicle 

Two halves do 
not unite with 
sternum or 
vertebral 
column 

5. Parts or 
Bones 

Each half is 
made of  
scapular and 
coracoids 
portions 

 Each half 
consists of 
scapular 
and 
coracoids 
portions 

Each half 
includes 
scapular and 
coracoids 
parts 

Each half 
includes 
scapular and 
coracoids 
parts 

Each half 
includes a 
large scapula-
coracoid bone 

6. Scapula It is dorsal, 
rod like and 
tapering 

 Scapula is 
lateral, 
stout , flat 
and broader 
at the two 
ends 

Scapula is 
lateral, stout, 
oblong and 
broader 
dorsally but 
narrower 
ventrally 

Scapula is 
lateral is 
elongated, 
sabre like, 
dorsal 
conneted with 
underlying 
ribs by 
muscles and 
with coracoids 
by ligaments 

Scapula or 
scapulocoracoi
d is lateral, 
large, flat and 
triangular with 
broad base 
dorsal and 
narrow apex 
ventral 

7. Scapular 
processes 

None  None Scapula gives 
out an 
anterior 
ossified 
process, 
mesoscapula 

Scapula bears 
near anterior 
end  a 
scapular 
tubercle. 
Anterior end 
also gives out 
an acromian 
process. 

Outer surface 
of scapula 
bears a 
prominent 
vertical ridge 
or spine. It 
terminates 
below into a 
free acromian 
process 
posteriorly 
giving off a 
mecromian 
process. 



8. Supra –
scapula 

Absent  Suprascapul
a is broad, 
rectangular, 
flat, 
calcified 
cartilage, 
attached 
dorsally 
with 
scapula and 
covering the 
first four 
vertebrae. 

It is a thin, 
flat, calcified 
cartilaginous 
plate 
attached 
dorsally with 
scapula. It 
does not 
cover 
vertebral 
column. 

Absent Very much 
reduced like a 
thin strip of 
calcified 
cartilage along 
the dorsal 
edge of 
scapula. 

9. Coracoid Poorly 
developed, 
ventral, flat, 
support the 
floor of 
pericardial 
cavity 

 Coracoid 
bone is 
broad and 
dumb-bell 
shaped. A 
rodlike 
precoracoid 
cartilage is 
separated 
from it 
anteriorly 
by a wide 
gap, 
coracoids 
foramen. 
Two 
coracoids 
meet 
midventrall
y through 
an x-shaped 
cartilage, 
the 
epicoracoid. 

Coracoid is 
large, flat and 
fenestrated. 
Divided by 
two large 
gaps into 
procoracoid, 
mesocoracoi
d and 
coracoids 
proper. An 
irregular 
cartilaginous 
epicoracoid 
covers the 
gaps or 
fenestry 
anteriorly. 

Coracoid is 
stout, straight 
and rod slike. 
Ower end 
articulates 
with coracoids 
groove of 
sternum. 
Upper end 
forms a hook 
like 
acrocoracoid 
process. 
Epicoracoid 
absent. 

Coracoid 
vestigial, 
represented 
by a small 
hook-like 
coracoids 
process from 
scapula above 
glenid cavity. 
Epicoracoid 
absent. 

10. Glenoid 
cavity 

Absent  Formed 
posteriorly 
at the 
junction of 
scapula and 
coracoids to 
torecieve 
the head of 
humerus. 

Formed  
posterior-
laterally 
jointly by 
scapula and 
coracoids 
bones. 

Formed  
posterior-
laterally 
jointly by 
scapula and 
coracoids 
bones. 

Formed  
posterior-
ventrally at 
the apex of 
scapula 
exclusively. 

11. Clavicles Well 
developed 

 On either 
side it is a 

Small, 
slender and 

Long, slender, 
rod like 

Slender, 
slightly curved 



and placed 
ventrally. 

slender rod 
like, 
transverse 
bone 
attached in 
front of 
precoracoid 
cartilage. 

curved bones 
separated 
medially 
from each 
other by 
interclavicles. 

bones, 
attached 
dorsally to 
scapula and 
coracoids and 
ventrally 
fused with 
interclavicles. 

bony rod. 
Inner end 
attached to 
manubrium of 
sternum while 
outer end with 
acromian 
process of 
scapula. 

12. 
Interclavicle 

Absent  Absent T-shaped, 
interclavicles 
present 
between 
clavicles and 
two halves of 
pectoral 
girdle. 

Both clavicles 
fused with a 
laterally 
compresseddi
sc or 
hypocliedium, 
forming a V-
shaped 
composite 
bone, the 
furcula. 

Absent but 
present in 
prototherians. 

13. Foramen 
triosseum 

Absent  Absent Absent Present, 
formed by the 
dorsal end of 
clavicle, 
acromian 
process of 
scapula and 
acrocoracoid 
process of 
coracoids. 
Through this 
tendon of 
pectoralis 
minor muscle 
passes to be 
inserted 
dorsally upon 
head of 
humerus. 

Absent 

B. Pelvic Girdles 

Characters Cartilagenou
s Fish 

Dogfish 
(Scoliodon) 

Bony 
fish 

Rohu 
(Labeo

) 

Amphibia  
Frog  

(Rana) 

Reptilia  
Lizard 

(Uromastix) 

Aves 
Pigeon  

(Columba) 

Mammalia  
Rabbit 

(Oryctolagus 

1. Condition Simple, 
cartilaginous

 Bony as well 
as 

Bony, solid 
and strong. 

Bony, large, 
light, 

Bony, large, 
stout, well 



, transverse, 
rod- like, 
called ischio-
pubic bar. 

cartilaginou
s, well 
developed. 

Well 
developed 
for tetrapod 
locomotion. 

pneumatic. 
Well adapted 
for flight and 
bipedal 
locomotion. 

adapted for 
fast running. 

2. Position Embeded in 
ventral 
abdominal 
wall in front 
of cloaca, 
supports 
pelvic. 

 Occupies 
posterior 
region of 
trunk and 
gives 
support to 
pelvic 
region and 
hind limbs. 

Occupies 
pelvic region 
of trunk and 
supports hind 
limbs 

Occupies 
pelvic region 
and gives 
support to 
legs. 

Occupies 
pelvic region 
and supports 
hind limbs 

3. Shape and 
halves 

Horizontal, 
transverse, 
rod- like, not 
divided into 
halves 

 V-shaped, 
made of 
two similar 
halves, 
called ossa 
innominata, 
united 
posteriorly 
into a 
median 
disc. 

Made of two 
similar 
triradiate 
structures of 
ossa 
innominata, 
meeting mid 
ventrally but 
not uniting 
with each 
other 

Made of two 
similar 
triradiate 
structures of 
ossa 
innominata, 
completely 
separated as 
an adaptation 
for laying 
eggs. 

Two identical 
triradiate 
halves or ossa 
innominata 
are firmly 
united mid-
ventrally at a 
pubic 
symphysis. 

4. 
Attachment 
with 
vertebral 
column 

Not attached 
to vertebral 
column. 

 Two limbs 
run parallel 
with 
vertebral 
column 
while 
median disc 
supports 
last 
vertebra or 
urostyle 

Only iliac 
bones 
attached with 
the first 
sacral 
vertebra. 

Firmly fused 
with 
synsacrum as 
an adaptation 
for bipedal 
locomotion 

Ilia firmly 
articulate with 
sacrum 

5. Bones Not 
determined 
into 
separate 
bones 

 Each half or 
os 
innominatu
m made of 
three 
bones- 
ilium, 
ischium and 
pubis 

Each half or 
os 
innominatum 
made of 
three bones- 
ilium, ischium 
and pubis 

Each half or os 
innominatum 
made of three 
bones- ilium, 
ischium and 
pubis 

Besides three 
usual bones, a 
fourth bone, 
called 
cotyloid, also 
found 

6. Joints Absent  Joints of 
bones 

Joints of 
bones 

Joints of 
bones not 

Joints of 
bones distinct 



distinct distinct distinct 

7. Ilium Represented 
by a small 
blunt iliac 
process with 
a foramen 

 Forms 
anterior 
long arm 
resting on 
transverse 
process of 
9th vertebra. 
Forms a 
dorsal 
vertical 
blade or 
iliaccrest. 
Posteriorly 
both ilia 
united wuth 
median disc 
forming iliac 
symphysis 

Ilium rod like 
and stout. Its 
tip 
articulating 
with the 
notch of 
transverse 
process of 
first sacral 
vertebra. Ilia 
of both sides 
separated 
without any 
iliac 
symphysis. 
Forms a small 
preacetabula
r process. 

Ilium large 
plate like, 
wholly 
attached to 
synsaccrum. 
Differentiated 
into pre and 
postacetabula
r parts. No 
iliac 
symphysis. 

Ilium large, 
raised into a 
dorsoanterior 
iliac crest. 
Distal part 
broad and 
articulates 
with flask of 
sacrum. No 
iliac symphysis 
present. 

8. 
Antitrochant
er process 

Absent  Absent Absent Ilium forms a 
small 
antitrochanter 
process on 
posterior 
broder of 
acetabulum 

Bsent 

9. Ischium No distinct 
from pubis 

 Ischium 
small and 
meeting 
with its 
fellow at a 
median 
vertical 
ischiatic 
symphysis 
in postero-
dorsal part 
of disc. 

Ischium flat, 
oblong, 
meeting ats 
fellow at a 
mid-ventral 
ischiatic 
symphysis 
from which 
project a 
small 
cartilaginous 
preischium in 
front  and a 
hypoischium 
behind. 

Broad, plate 
like bone 
behind 
acetabulum. 
No ischiatic 
symphysis, no 
hypoischium, 
etc. 

Ischium is 
postero-
dorsal, small 
and flat. 
Posterior most 
thickened part 
called ischial 
tuberosity. 
Ischial 
symphysis 
absent. 

10. Ilio-
ischiatic 
foramen 

Absent  Absent Absent A large oval 
ilio-ischiatic 
foramen 
separates 
ischium 
anteriorly 
from 

Absent 



postacetabula
r ilium 

11. Pubis Not distinct 
hrom 
ischium 

 Both pubes 
are small, 
triangular, 
made of 
calcified 
cartilage, 
and fuse at 
a mid-
ventral 
pubic 
symphysis 
in the disc. 
Epipubis 
absent. 

Long slender 
bone 
directed 
anterio-
ventrally 
meeting its 
fellow at a 
pubic 
symphysis 
having a 
small knob 
like anterior 
cartilage, the 
epipubis. 

Pubis is a thin, 
slender bone 
running 
backwards 
and parallel to 
ventral edge 
of ischium, no 
pubic 
symphysis. 

Pubis is small 
slender, 
ventro-medial 
nad meets its 
fellow at a 
mid-ventral 
pubic 
symphysis. 
Epipubis 
absent. 

12. 
Obturator 
foramen 

Absent  Absent A small 
obturator 
foramenpierc
is pubis near 
acetabulum. 

Ischium and 
pubis 
separated by 
a notch in 
pigeon and by 
an oval 
foramen in 
fowl. 

A large 
obturator 
foramen 
separates 
pubis from 
ischium. 

13. Prepubis Absent  Absent Middle of 
pubis 
produced 
into a small 
rod-like 
outwardly 
directed 
prepubis. 

Prepubis 
absent in 
pigeon. In 
fowl, pubis 
projects in 
front of 
acetabulum as 
a prepubic 
process. 

Absent 

14. 
Acetabulum 

Absent  Present on 
either 
lateral side 
of disc. 
Formed by 
all the three 
bones as 
aprominent 
cup like 
depression 
into which 
fits the 
head of 
femur.  

Present 
laterally as a 
concave 
depression at 
the junction 
of ilium, 
ischium and 
pubis and 
receives the 
head of 
femur. 

All the three 
bones unite to 
form a deep 
lateral 
acetabular 
cavity 
perforated 
basally and 
covered by a 
membrane. 

Acetabulum is 
not perforated 
basally and 
formed by 
ilium, ischium 
and cotyloid 
bones.Pubis 
does not 
participate. 



15. Cotyloid 
bone 

Absent  Absent Absent Absent Present 

Pectoral Girdles 

Scoliodon     Frog  

                                   Varanus               Fowl                             Rabbit 

Pelvic Girdles  

 
 
 
Ex. 7 Qualitative analysis of nutrients: Carbohydrate, Proteins, Lipids. 

Iodine test for Starch:  

Object: Determination of starch in a given unknown solution 

Principle: Large polysaccharide molecules adsorb the smaller iodine molecules on their surface forming 
a Starch-Iodine complex of blue colour. On heating, this complex is dissociated but on cooling, it 
reappears again. 

Requirements: Iodine solution, starch solution (1 %), test tubes, test tube holder, sprit lamp. 

Procedure: Take 1% of starch solution in a test tube and add one drop of iodine solution. Mix both the 
solutions. 

Observation: A deep blue colour appears.  

Result: The given unknown solution is starch. 

Precautions: 
 1. Test should not be carried out in alkaline medium. 
2.  Excess of iodine should not be added. 
3.  Use the clean glass wares. 
4.  Prepare the reagents carefully. 



Benedict’s test for Glucose/Reducing Carbohydrates: 

Object: Determination of glucose in a given unknown solution 

Principle: Copper sulphate hydrolyses to form cupric hydroxide which is reduced to cuprous oxide on 
heating with glucose. 
                      H2O 

CuSO4                               Cu (OH)2 

                                         (Cupric Hydroxide- Blue) 
                      +2H

+
 

Cu (OH)2                                Cu2O 
                     Glucose       (Cuprous oxide- Red) 

 
Requirements:  Benedict’s reagent, Glucose solution (1%), test tubes, test tube holders, sprit lamp. 
Procedure: Take one ml of glucose solution in a test tube and add two ml of Benedict’s reagent. Mix 
both the solutions and boil for two minutes. 

Observation: Yellowish green to brick red colour appears. 

Result: The given unknown solution is glucose. 

Precautions: 
1. Take the solutions in correct proportion and follow the procedure strictly to get approximate quantity 
of glucose. 
2. Use freshly prepared glucose solution 
3. Use the clean glass wares 
4. Prepare the reagents carefully 

Benedict’s reagent: Crystalline Copper Sulphate- 17.30 gm, Sodium citrate- 173.0 gm, Anhydrous 
Sodium Carbonate – 100.0 gm. Make the final volume of the reagent 1000 ml by distilled water. 

Biuret Test for Protein: 

Object: Determination of protein in a given unknown solution 

Principle: This is really a test for peptide linkages. Since all proteins contain peptide linkages, they 
respond to this test. A violet coloured Biuret compound is formed.                                           

 

                O    H    O                                                           
                                                         II       I       II 

                                                  H2N - C - N - C - NH2                                                                                                     

        
Requirements: Sodium Hydroxide (40 %), Copper sulphate (0.5 %), Solution of egg albumin/BSA, test 
tubes, test tube holder, sprit lamp, etc.  



Procedure: Take two ml of protein solution in a test tube. Add two ml of NaOH solution. Mix both the 
solutions and add CuSO4 solution drop wise, with mixing after each addition. 

Observation: Purple violet colour is appeared or a ring of violet colour appears at the junction of sample 
and CuSO4 solution (Ring test). 

Result: Given unknown solution is Protein. 

Precautions:  
1. Addition of excess of CuSO4 solution should be avoided otherwise the blue colour of cupric hydroxide 
will mask the violet colour. 
2. Test should not be carried out with magnesium sulphate or ammonium sulphate 
3. Use the clean glass wares 
4. Prepare the reagents carefully 
 

Tests for lipids: 
I. Solubility Test: 
Object: Determination of lipid in a given unknown solution: 
Principle: The test is based on the property of solubility of lipids in organic solvents (Ether, Chloroform, 
Benzene, Carbon Tetrachloride, etc.), semi solubility in alcohol and insolubility in water. 
Requirements: Ether, alcohol, water, olive oil, pipettes, test tubes, test tube holders, sprit lamp 

Procedure: Take three ml of each water, alcohol and ether in separate test tubes marked A, B and C. 
Add one to two drops of olive oil into each test tube. Shake vigorously and allow to stand . 

Observations:  

Test Tube- A: The oil is not miscible. The oil and water separate quickly and oil floats on water. 

Test Tube- B: Oil is semi miscible and sinks to bottom. On heating oil is dissolve. 

Test Tube- C: Oil is miscible and a clear solution is formed. 

Result: The given unknown solution is oil. 

Precautions: 
1. Reagents should be handled with care. 
2. Use only clean glass wares. 
3. There should be keen observation of the results.  

II. Grease Spot Test or Transluscent Test: 

Object: Determination of lipid in a given unknown solution 

Principle :  All the lipids are greasy in nature hence leave a transparent spot on paper. 

Requirements: Olive oil, Ether, white paper, test tube 

Procedure: Take three ml of ether in a test tube. Dissolve five drops of oil in it. Put a drop of this 
solution on a filter paper and let it dry. 

Observations: ether evaporates leaving a transluscent spot on the filter paper. 



Result: Transluscent spot indicates the greasy character of oil, hence given solution is lipid. 

Precautions:  
1. Mix the oil with ether properly. 
2. Do not put excess solution on the paper 

III. Emulsification Test: 

Object: Determination of lipid in a given unknown solution 

Principle: When oil and water, which are immiscible, are shaken together, the oil is broken up into very 
tiny droplets which are dispersed in water. This is known as an oil-in-water emulsion. The water 
molecules, due to their high surface tension, have a tendency to come together and form a separate 
layer. This is why the oil and water emulsion is unstable. 

In the presence of substances that lower the surface tension of water eg. Sodium Carbonate, Soap, Bile 
salts, etc, the tendency of water molecules to coalesce is decreased and the emulsion becomes stable. 
Since bile salts cause the greatest decrease in surface tension, they are the best emulsifying agents. 

Requirements: Sodium Carbonate solution (0.5 %), Soap solution (Dilute), Bile salts solution (5%), olive 
oil, test tubes. 

Procedure : Take five ml of each water, sodium carbonate solution, soap solution and bile salts solution 
in separate test tubes marked  A, B, C and D. Add five drops of oil in each test tube. Shake vigorously and 
allow to stand. 

Observations:  

Test tube- A: Oil and water separate quickly indicating that the emulsion is unstable. 

Test tube- B: Oil and sodium carbonate separate after some time indicating that the emulsion is more 
stable. 

Test tube- C: Separation of oil and soap takes still longer time indicating that the emulsion is fairly stable 

Test tube- D: No separation of oil and bile salts indicating that the emulsion is the most stable. 

Result: The given unknown solution is lipid. 

Precautions: 
1. Mix the solutions properly 
2. Keen observation is must 

Ex. 8 Estimation of haemoglobin. 

Aim: To estimate the gm percentage of haemoglobin contents in the blood. 

Principle: When blood is treated with diluted acid/base, a brown coloured haematin compound 
is produced. Then this brown coloured solution is diluted with distilled water until the colour 
matches with standard hlass rods colour fitted in haemometer. In human, the normal vaue of 
Hb is about 14 gm%. This valuedepends on the age, sex, RBCs count, climatic conditions, etc. 

Requirements: Haemoglobinometer, N/10 HCl, distilled water, fresh blood, pricking needle, etc. 



Haemoglobinometer/Haemometer: Haemometer consists of two vertical shield tubes 
containing a standard suspension of the acid haematin. A graduated tube with a glass 
rod/stirrer of same diameter is also provided which can fit in between vertical tubes. Colour of 
all the tubes is matched against a white background. 

Hb pipette: It is a glass tube, having only one mark of 20cmm, and a rubber tube is fitted with it 
to suck the blood. 

 

 
 
 
 
 
 
 
 
Procedure: 
1. Clean the graduated tubes and Hb pipette well. 
2. Take out 1ml N/10 HCl in graduated glass tube. 
3. Prick the finger with a sterilized needle. 
4. Suck the blood in pipette up to 20cmm mark. Wipe out blood adhered to the tip of pipette. 
5. Transfer this blood into graduated tube containing N/10 HCl and rinse 2 to 3 times in the 
same tube. 
6. Mix the solutions with glass stirrer and allow to stand for 2-3 minutes. 
7. A brown colour of haematin is developed. 
8. Dilute this brown colour with distilled water or N/10 HCl dropwise until the colour matches 
with that of standard tubes. 
9. Note the amount of sample in agraduated tube as it is equal to the gm% Hb per 100 ml of 
blood. 
Result: Blood sample contains……….Hb. 
Precautions: 

1. Clean the glass tubes and rod carefully before use. 
2. Fill the micropipette up to 20 cmm mark avoiding air bubbles. 
3. Match the colour of tubes carefully against a white background. 
 

Ex. 9 Counting of different types of blood cells (RBCs and WBCs) using haemocytometer. 

RBCs counting 

Aim: To estimate the total number of RBCs in human blood. 

Requirements: Haemocytometer, RBC pipette, Hayem’s solution, sterilized pricking needle, microscope, 

etc. 



Haemocytometer: It consists of a special glass slide containing two counting chambers (Neubauer’s 

haemocytometer). It is 3 inches long nd 1.5 inch wide.It has 4 parallel channels extending across the 

width of the slide, forming 5 plateforms. Central pateform consists of 2 counting chambers. 

Each counting chamber is 9 sq.mm in size and is divided into 9 small squares, of 1sq.mm each. Central 

small square is again divided into 25 smaller squares , of 1/25 sq.mm each. Each smaller square is 

further divided into 16 smallest squares, of 1/25x16 sq.mm each. Thus there are total 400 smallest 

squares in central small square. 

 

 

 

 

 

 

 

 

 

 

 

 

 

RBC pipette:  

1. It consists of capillary tube, central bulb with red bead and 03 graduation marks (0.5 cmm, 1.0 cmm 

and 101 cmm). 

2. For sucking the blood and diluting fluid, a rubber tube is fixed to the broad end.   

3. Red bead inside the bulb is for mixing of blood with Hayem’s solution. 

 

Procedure: 1. Sterilize 

tip of ring finger of 

left hand with sprit. 

2. Prick the finger with 

sterilized needle, so 

that blood flows freely. Do not squeeze the finger. 

3. Then suck the blood in the clean and dry RBC pipette up to 0.5 cmm mark. 

4. Wipe outthe blood adheres to the tip of pipette. 

5. Now immediately suck in the Hayem’s solution up to the 101 cmm mark of the RBC pipette. Hayem’s 

solution prevents the haemolysis, rouleaxue formation and cogulation of blood. 

6. Held the RBC pipette horizontly and rotate several times. Blood is mixed with Hayem’s solution with 

the help of red bead. 

7. Discard  1 to 2 drops of the sample. 

8. Now quickly transfer the sample in the counting chambers under the coverslip. 

9. When counting chambers are properly flooded, keep the slide for few minutes on a horizontal place, 

so tah RBCs are settled down the bottom of chambers. 



10. Transfer the slide gently and place it under the microscope. Start the counting RBCs in counting 

chambers. 

Counting of RBCs: Count the RBCs in 05 different smaller squares (1st, 5th. 13th, 21st and 25th). Avoid 

the counting of RBCs which are on the triple lines. 

Calculation: 

                                              Total no. of RBCs counted x dilution (200) x Total no. of smallest squares (400) 

No. of RBCs/cmm of blood   =  ----------------------------------------------------------------------------------------------        

                                                      No. of smallest squares counted (80) x Height of blood film (0.1 mm) 

Results: No. of RBCs /cmm of blood is……………. 

Precations: 1. Use clean and dry haemocytometer and pipette. 

2. Use rectified sprit to sterilize needle and finger tips. 

3. Dilution fluid should not exceed the 101 cmm mark. 

4. Mix the Hayem’s solution and blood properly to get uniformly distributed RBCs. 

5. Do not overflow the counting chamber. 

 

WBCs counting 

Aim: To estimate the total number of WBCs (TLC) in human blood. 

Requirements: Haemocytometer, WBC pipette, WBCs diluting fluids, sterilized pricking needle, 

microscope, etc. 

Haemocytometer:  Each counting chamber contains 09 small squares, of 1 sq.mm each. 04 small 

squares, one on each corner, are used to count the WBCs. Each small square is divided into 16 smallest 

squares. 

 

 

 

 

 

 

 

WBC pipette:  

1. It consists of capillary tube, central 

bulb with white bead and 03 graduation 

marks (0.5 cmm, 1.0 cmm and 11 cmm). 

2. For sucking the blood and diluting fluid, a rubber tube is fixed to the broad end.   

3. White bead inside the bulb is for mixing of blood with  diluting and staining fluid. 

 

 

 

 

 

 

Procedure:  



1. Sterilize tip of ring finger of left hand with sprit. 

2. Prick the finger with sterilized needle, so that blood flows freely. Do not squeeze the finger. 

3. Then suck the blood in the clean and dry WBC pipette up to 0.5 cmm mark. 

4. Wipe out the blood adheres to the tip of pipette. 

5. Now immediately suck in the diluting fluid up to the 11 cmm mark of the WBC pipette (dilution 20 

times) and mix the blood with diluting fluid. 

6. Discard  1 to 2 drops of the sample. 

8. Now quickly transfer the sample in the counting chambers under the coverslip. 

9. After settling the WBCs, start the counting. 

Counting of WBCs: Count the WBCs in 04 corner small squares (1st,3rd. 7th and 9th).  

 

                                                    Total no. of WBCs counted x dilution (20)  

No. of WBCs/cmm of blood   =  ----------------------------------------------------------------------------------------------        

                                                      No. of small squares counted  x Height of blood film (0.1 mm) 

Results: No. of WBCs /cmm of blood is……………. 

Precations: 1. Use clean and dry haemocytometer and pipette. 

2. Use rectified sprit to sterilize needle and finger tips. 

3. Dilution fluid should not exceed the 11 cmm mark. 

4. Mix thediluting fluid and blood properly to get uniformly distributed WSBCs. 

5. Do not overflow the counting chamber. 

Ex. 10 Study of action of salivary amylase. 

Object : To demonstrate the salivary amylase activity on starch 

Principle: Saliva contains starch digesting enzyme Ptylin which digests the starch into maltose 
and glucose. Presence of starch and glucose is observed by iodine and Benedict’s test 
respectively. 

Requirements: Saliva, Starch solution (1 %), iodine solution, Benedict’s reagent, test tubes, test 
tube holders, sprit lamp. 

Procedure: Wash the mouth with sterilized water to avoid acidic contents present in the 
mouth. Collect the saliva in a test tube avoiding bubbles. Take three test tubes a and prepare 
the sample as follows : 

-I Test tube: Take 0.5 ml of starch solution 

-II Test tube: Take 0.5 ml of starch solution + 1.0 ml of saliva and keep for five minutes at 
room temperature 

-III Test tube: Same as that of II test tube sample 

-Perform the iodine test in I and II test tubes, Sample + Iodine solution---- Deep blue colour 

-First test tube shows positive iodine test (Presence of starch) 



-Second test tube gives negative iodine test- sample remains colourless, showing the absence 
of starch because Ptylin digested the starch. 

-Perform Benedict’s test in third test tube, showing positive result (Presence of glucose) 

                                                          Boil                

Sample + Benedict’s reagent...................Brick red colour precipitate 
 
Result: Presence of glucose shows that ptylin has digested the starch into glucose which gives 
the positive Benedict’s test 

Precautions:  

1. Clean the test tubes properly 

2. Prepare the reagents carefully 

3. During boiling, keep the mouth of test tube away from body or towards the wall  

  

Ex. 11 Rate of oxygen uptake in fish. 

 

Aim:   Estimation of rate of oxygen consumption in fish. 

Principle: Fish are gill breathers. They consume dissolved oxygen present in the water. A fish is kept in 

air tight container for a definite time. The difference between initial DO contents in water and DO after 

a time interval is the amount of oxygen consumed by the fish per hour. 

Requirements: Live fish, reagents, glassware and other accessories required for the estimation of DO, air 

tight container. 

Method: 

-Take an air tight container filled with well aerated water. 

-Estimate the initial DO content in the water following modified Winkler’s method. 

-Now keep a live fish in the water and close the mouth air tight. 

-After one or two hour of incubation of fish, again estimate the final DO contents in the water. 

-Now calculate the difference in between initial and final DO contents in water. 

Calculation: 

 

Oxygen consumption rate by fish (mg/hour)           =      Initial DO – Final DO 

 

Result: The oxygen consumed by the fish is ---------mg/hour. 

 

Precautions: 

 

1. Estimate the DO content in water accurately. 

2. Handle the fish with utmost care to avoid injury. 

3. Keep the mouth of container air tight. 



4. Wash the glassware properly.  

  

Ex. 12 Effect of temperature on opercular movement of fish. 

Aim: To determine the effect of temperature on the ventilation rate of fish. 

Materials required: Medium size fishes in small container, timer, thermometer, crushed ice, normal  

and hot water, etc. 

Background: Counting of opercular movement is a way to calculate respiration rate in fishes. Fish 

breaths by taking in water through mouth and forcing it over the gills, when the mouth closes. This time 

oxygen-carbon dioxide exchange occurs between blood of gills and incoming water. Operculum opens to 

exhale the carbon dioxide rich water. By counting operculum movement we can get an idea of a fish 

response to an ecological change. Respiration rate will typically increase as dissolved oxygen 

concentration in water decreases. 

Procedure:  

Carefully a fish was taken out from the tank and placed it in the beaker filled with tap water at room 

temperature. 

The temperature of water in beaker is recorded by thermometer. Fish was allowed to calm down for 5-

10 minutes.  

Counting of respiration was done by looking at the opening and closing of operculum or mouth for  1 

minute. The counting was recorded two more times. 

The same procedure was followed for cold and hot water. 

Observation table: 

Water temp. (oC) Opercula movement per minute Mean value of opercular 
movement 

27 Observation 1 Observation 2 Observation 3  

30     

40     

*Plot a graph by taking water temperature at x- axis and opercular movement at y-axis. 

Inference: The opercular movement of fish is ……… 

Precautions: 

1. Handle the fish carefully 

2. Slowly add cold and hot water  in the aquarium 

3. Record the water temperature acurately 

4. Count the opercular movement with utmost care. 

Ex. 13 Group discussion or Seminar presentation on one or two related topics from the list. 


