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Experiment No. 1: Estimation of Amino
Acid by Ninhydrin Method.

Introduction: The amino acids are colourlionic compounds that form the basic build
blocks of protein. Apart from being bound as pnageiamino acids also exist in the free fc
in many tissues and are known as free amino athsy are mostly water soluble in natt
Very often in plants ding disease conditions, the free amino aomposition exhibits
change hence, the measurement of the total freeoaacids gives the physiological a
health status of the plants.

Aim: To estimate amino acid concentration by ninhydegction

Principle: Ninhydrin, a powerful oxidizing agent, decarboxglathe alpr-amino acids and
yields an intensely coloured bluish purple prodsaolorinetrically measured at 570n

Reaction:

@iz\ J0H 4+ R-CHNH,-COOH
"/C\OH Amino acid
o Ninhydrin (ﬁ
0OH
- >c1 * RrRcuO TNH; T COy
" 0OH (ﬁ
L
"’p\OH

L
i

Ruhemann’s Purple

o]

Reagents Required:
1. Ninhydrin: Dissolve 0.8 (stanious chloride (SngPH,0) in 500 mLof 0.2 M citrate
buffer (pH 5.0). Add this solution to g
of ninhydrn in 500 mlof methyl cellosolve (2 methoxyethan
1. 0.2 M Citrate Buffer pH 5.0:
Solution A: 0.2 M Citric aci
Solution B: 0.2 M Sodium citra
Mix 20.5 mL of solution £with 29.5 mL of solution B and check pH

2. Diluent Solvent: Mix equal volumes of water anc-propanol and use
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3. Standard Amino Acid: Dissolve 50 mg leucine in 50 mL of distilled water a
volumetric flask. Take 10 mL of this stock standardl dilute to 100 mL in another flask
for working standard solution.

Apparatus and Glass wares requiredTest tubes, Pipettes, Colorimetetz,

Procedure:

1. Pipette out 0.2, 0.4, 0.6, 0.8 and 1 mL of work&tgndard amino acid in to the series of

labeled test tubes.

2. Pipette out 1 mL of the given sample in anothertigse.

3. Make up the volume to 1 mL in all the test tubestuBe with 1 mL of distilled water

serves as the blank.

4. Now add 3 mL of ninhydrin reagent to all the tagids including the test tubes labeled

'blank’ and 'unknown'.

Mix the contents of the tubes by vortexing / shgkime tubes.

Then cover all the test tubes with marble / paper.

Place all test tubes in boiling water bath for lifutes.

© N o O

Now cool the contents in cold water and add 5 mHikfent solvent to each test tube and

mix well.

9. Now record the absorbance at 570 nm using a Codbeim

10. Then plot the standard curve by taking concemtnatf amino acid along X-axis and
absorbance at 570 nm along Y-axis.

11.Then from this standard curve calculate the comagah of amino acid in the given

sample.

Observations and Calculations

Volume of | Volume of | Concentration| Volume of Volume As7o
standard | distilled | of amino acid| ninhydrin | Incubate| of
amino acid| water (ng) reagent in Solvent| Incubate
(mL) (mL) (mL) boiling (mL) at
0.0 1.0 00 1 water 5 Room 0.0(
0.2 0.8 20 1 bath for 5 | Tempera
0.4 0.6 40 1 15 min 5 ture
0.6 0.4 60 1 and cool 5 for 10
0.8 0.2 80 1 to room 5 min
1.0 0.0 100 1 temperat 5
1.0 UK 0.0 To be 1 ure 5
estimated

Result: The given unknown sample containspeg-amino acid/mL.
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Experiment No. 2: Estimation of Protein
by Biuret Method.

Aim: To estimate the protein using Biuret method.

Principle: The —CO-NH-bond (peptide) in polypeptide chain reacts withpmpsulphate in

an alkaline medium to give a purple colour which ba measured at 540 nm.

Reagents Required:

1. Biuret Reagent:Dissolve 3 g of copper sulphate (CuSM,0) and 9 g of sodium

potassium tartarate in 500 mL of 0.2 mol/liter smdihydroxide; add 5 g of potassium iodide
and make up to 1 liter with 0.2 mol/liter sodiundhyxide.
2. Protein Standard: 5 mg BSA/mL.

Apparatus and Glass wares requiredTest tubes, Pipettes, Colorimetett,

Procedure:

1.

Pipette out 0.2, 0.4, 0.6, 0.8 and 1 mL of workatgndard in to the series of labeled test

tubes.

2. Pipette out 1 mL of the given sample in anothertigse.

3. Make up the volume to 1 mL in all the test tubestuBe with 1 mL of distilled water

serves as the blank.

Now add 3 mL of Biuret reagent to all the test silecluding the test tubes labeled
‘blank’ and 'unknown'’.

Mix the contents of the tubes by vortexing / shgkiine tubes and warm at 37 °C for 10
min.

Now cool the contents and record the absorbans4Gahm against blank.

Then plot the standard curve by taking conceminatf protein along X-axis and
absorbance at 540 nm along Y-axis.

Then from this standard curve calculate the comagah of protein in the given sample.
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Observations and Calculations

Volume of Volume of Concentration off Volume of
standard BSA| distilled water Protein (mg) | Biuret reagent

(mL) (mL) (mL) Incubate | Asac
0.0 1.0 00 3 At 37°C 0.00
0.2 0.8 1 3 for

0.4 0.6 2 3 10

0.6 0.4 3 3 Min

0.8 0.2 4 3 & Cool

1.0 0.0 5 3

1.0 UK 0.0 To be estimated 3

Result: The given unknown sample contains ----mg protein/m

Experiment No. 3: Estimation of Protein
by Lowry’s Method.

Aim: To estimate the protein using Lowry’s method.

Principle: The —CO-NH-bond (peptide) in polypeptide chain reacts withpmpsulphate in

an alkaline medium to give a blue colored complexaddition, tyrosine and tryptophan

residues of protein cause reduction of the phosphddate and phosphotungstate

components of the Folin-Ciocalteau reagent to givesh products which contribute towards

enhancing the sensitivity of this method.

Reagents Required:

1. Reagent A:2% sodium carbonaita 0.1 N sodium hydroxide.

2. Reagent B:0.5% copper sulphate (Cug6H,0) in 1% potassium sodium tartarate.
Prepare fresh by mixing stock solutions.

3. Alkaline copper solution (Reagent C):Mix 50mL of reagent A and 1 mL of reagent B
prior to use.

4. Diluted Folin’s reagent (Reagent D)Dilute Folin-Ciocalteau reagent with an equal
volume of 0.1 N NaOH

5. Standard: Dissolve 50mg BSA in 50mL of distilled water in alumetric flask. Take
10mL of this stock standard and dilute to 50 imanother flask for working standard
solution. One mL of this solution contains 2@Pproteins.

Apparatus and Glass wares requiredTest tubes, Pipettes, Colorimetett,
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Procedure:

1. Pipette out 0.2, 0.4, 0.6, 0.8 and 1 mL of workstgndard in to the series of labeled test

tubes.

2. Pipette out 1 mL of the sample in another test.tube

3. Make up the volume to 1 mL in all the test tubestuBe with 1 mL of distilled water

serves as the blank.

4. Now add 5 mL of reagent C to all the test tubesuniiag the test tubes labeled 'blank'’

and 'unknown'.

5. Mix the contents of the tubes by vortexing / shgkine tubes and allow to stand for 10

min.

6. Then add 0.5 mL of reagent D rapidly with immediatixing well and incubate at room

temperature in the dark for 30 min.

7. Now record the absorbance at 660 nm against blank.

o

absorbance at 660 nm along Y-axis.

Then plot the standard curve by taking conceminaf protein along X-axis and

9. Then from this standard curve calculate the comagah of protein in the given sample.

Observations and Calculations

Volume | Volume of | Concentration| Volume Volume
of distilled of Protein of of
standard| water (Lg) reagent C Incubate| reagent D| Incubate| A660
BSA(mL) (mL) (mL) at Room| (mL) at dark
0.0 1.0 00 5 Temp 0.5 room 0.00
0.2 0.8 40 5 for 0.5 temp.
0.4 0.6 80 5 10 0.5 for
0.6 0.4 120 5 min 0.5 30
0.8 0.2 160 5 0.5 min
1.0 0.0 200 5 0.5
1.0 Sample 0.0 To be estimated 5 0.5
Result: The given unknown sample contains ----pg protein/m
www.hbmahesh.weebly.com 10




Experiment No. 4: Estimation of Protein
by Bradford’s Method.

Aim: To estimate the protein using Bradford’s method.

Principle: The assay is based on the ability of protein tal lmoomassie brilliant blue G250

and form a complex whostinction coefficients much greater than that of the free dye.

Reagents Required:

1. Dye Concentrate:Dissolve 100 mg of coomassie brilliant blue G25680nmL of 95 %
ethanol. Add 100 mL of concentrated orthophosphacid. Add distilled water to a final
volume of 200 mL. store refrigerated in amber lesttthe solution is stable at least 6
months.

- Mix 1 volume of concentrated dye solution witkr@lumes of distilled water for use.
Filter with Whatman No. 1 paper.

2. Protein Standard: 100 pg/mL in PBS

Apparatus and Glass wares requiredTest tubes, Pipettes, Colorimetett,

Procedure:

1. Pipette out 0.0, 0.2, 0.4, 0.6, 0.8 and 1 mL ofkway standard in to the series of labeled
test tubes. Also, Pipette out 1 mL of the given glanm another test tube.

2. Make up the volume to 1 mL in all the test tubethvdBS. A tube with 1 mL of distilled
water serves as the blank.

3. Now add 5 mL of diluted dye solution to all thetteses including the test tubes labeled
'blank’ and 'unknown'.

4. Mix the contents of the tubes by vortexing / shgkihe tubes and allow the colour to
develop for at least 5 min but not more than 30. e red dye turns blue when it binds
protein. Now record the absorbance at 595 nm apbiask.

5. Then plot the standard curve by taking concemtnaibf protein along X-axis and
absorbance at 595 nm along Y-axis.

6. Then from this standard curve calculate the comagah of protein in the given sample.

www.hbmahesh.weebly.com 11




Observations and Calculations

Volume of Volume of Concentration off Volume of
standard BSA| distilled water Protein (ug) | Biuret reagent
(mL) (mL) (mL) Allow to | Asge
0.0 1.0 00 5 develop| 0.00
0.2 0.8 1 5 colour
0.4 0.6 2 5 from 5
0.6 0.4 3 5 30 min
0.8 0.2 4 5
1.0 0.0 5 5
1.0 Sample 0.0 To be estimated 5

Result: The given unknown sample contains ----pg protein/m

Experiment No. 5: Estimation of Sugar
by Titrimetric (HAGEDORN-JENSON)
Method.

Aim: To estimate reducing sugars by Hagedorn and Jenstrod.
Principle: The potassium ferricyanide is reduced to potas$earnocynide wherheated with
alkaline solution by reducing sugarBhe ferrocynide formed is precipitated as potamssiu
zinc salt. The remaining ferricyanide is determifredn the amount of iodine liberated.
The principle reactions are
2K [Fe(CN)g] + 2KI — 2K [Fe(CN)] + I,
2K [Fe(CN)] + ZnSQ, — KzZn [Fe(CN}] + 3K,SOy
Reagents Required
1. lodide sulfate chloride solution:Dissolve 25 g of ZnS©and 12.5 g of NaGln 500
mL of water. To this, add 12.5 g of KI on the ddyte experiment.
2. 3% acetic acid.
3. Potassium ferricyanide solution:Dissolve 0.825 g of Fe(CN)] and5.3 g of
anhydrous sodium carbonate in 500 mL water. Starea dark bottle.
4. Preparation of standard sugar solution:Dissolve 100 mg of standard sugar in 100
mL of water. Take 10 mL of stock and make it ud®® mL.
5. 0.1N NaS,0ssolution: 12.4 g of sodium thiosulfate in 500 mL of distillecter. Take
5 mL of stock and make it up to 100 mL for 0.00B&S,0ssolution.
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6.

Starch indicator: 1 g of starch in 100 mL of #0 and 5 g of NaCl.

Procedure:

1.

Pipette out 0.0, 0.2, 0.4, 0.6, 0.8 and 1 mL ofkiay standard in to the series of labeled
test tubes.

Pipette out 1 mL of the given sample in anothertigse.

Make up the volume to 2 mL in all the test tubesuBe with 2 mL of distilled water
serves as the blank.

Now add 2 mL of potassium ferricyanide reagentlittha test tubes including the test
tubes labeled 'blank’ and ‘unknown'.

Mix the contents of the tubes by vortexing / shgkime tubes and incubate in a boiling
water bath for 15 min.

Then add 3 mL of lodine sulfate chloride solutionx well and add 2 mL of 3% acetic
acid.

Now add few drops of starch solution as indicatat #otrate against sodium
thiosulphateTitrate until the blue color disappeaiéote the readings.

Then plot the standard curve by taking concentnadioglucose along X-axis and
difference of burette readings along Y-axis.

From this standard curve calculate the concentraif@lucose in the given sample.

Observations and Calculations

Volume | Volume | Concentration Potassium lodine 3% Volume of | Difference
of of of creatinine | ferricyanide sulfate | acetic sodium in
standard| distilled (L) reagent Boil | chloride| acid | thiosulphate| burette
glucose | water (ML) in solution| (mL) used (mL) reading

(mL) (mL) boiling | (mL)

0.0 2.0 00 2 water 3 2
0.2 1.8 200 2 bath 3 2
0.4 1.6 400 2 for 3 2
0.6 1.4 600 2 15 3 2
0.8 1.2 800 2 Min 3 2
1.0 1.0 100 2 & 3 2
1.0 1.0 To be 2 Coo 3 2

Sample estimated
Result: The given sample contains pg of glucose/mL.
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Experiment No. 6: Extraction of Starch
from Potato.

Aim: To isolate the starch from the given potato sample

Principle: Starch is an important polysaccharide found in fpkources. The microscopic
appearance of starch is in the form of granuleis. tiypical for the individual starch granules.
They differ in size depending on the source fromicWwhthey were isolated. Starch is
insoluble in water and rapidly settles at the buttand can be collected by decanting the
supernatant.

Materials Required: Potato, Muslin Cloth, Watch Glass, Mortar and Resilest Tube,
lodine solutioretc,

Procedure:

1. Peal a raw potato and cut into small pieces, acordethe initial weight.

Grind them in a motor and pestle with sufficienteva

Collect the potato homogenate into a beaker andeaddgh water.

Then filter the homogenate through a muslin clotheimove the particles.

a bk~ 0N

Allow the filtrate to settle. Starch rapidly se#tlat the bottom. Decant the starch free

supernatant carefully.

6. Wash 3-4 times and decant the supernatant. Célleatompact mass of starch and allow
it to dry.

7. Record the final weight of isolated starch andalalte the yield.

lodine Test: Take a small quantity of test solution with a dajglN HCI and then add two

drops of iodine solution. Formation of blue colauwlicates the presence of starch.

Result: The given sample contains g of starch/1p6tato.
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Experiment No. 7: Isolation of DNA
from Plant Source.

Aim: To isolate DNA from plant tissue.

Principle: Extraction of DNA is accomplished by the rupturioigcell wall, cell and nuclear

membrane followed by deproteinization and precijgitaof the nucleic acid using ethanol.

Materials Required:

1.

a kb 0N

Extraction buffer: 100mM Tris-Cl buffer containifg15 M NaCl, 0.1MEDTA, 2.5%
SDS pH 7.8.

Chloroform and isoamyl alcohol mixture 24:1.

3M sodium acetate

Tris-EDTA buffer: 10 mM Tris-Cl pH 7.5, 1mM EDTA.

70% ethanol, Sample, Glass wares, centrifuge, Viaidetc,

Procedure:

1.

Grind 0.5g of the sample (mulberry leaf) matenaDi5 — 0.75 mL of extraction buffer in
a mortar and pestle.

Transfer the homogenized sample in to a micro degé tube and incubate at 65°C for
30 min.

3. After incubation centrifuge at 3000 rpm for 10 natroom temperature.

4. Collect the supernatant in to an another micrordege tube. To this, add an equal

amount of chloroform — isoamyl alcohol mixture afke the contents.

5. Centrifuge the contents at 8000 rpm for 10 miroatw temperature.

6. After centrifugation, carefully pipette out the w@ppclear aqueous phase from the

9.

coagulated protein emulsion at the interface ia teesh tube.

To this, add 1/20volume of 3 M sodium acetate and double volumeeshiéthanol and
swirl gently to precipitate DNA. White fiborous DNAppears in the tube. For further
precipitation incubate the tube at -20°C for 30-n@n.

Centrifuge the contents for 10 min at 8000 rpm¢alid the supernatant and air dry the
DNA pellet. Wash the DNA with 70 % ethanol twice.

Suspend the pellet in 100 pl TE buffer and stor@t for future use.

Result: DNA is isolated from plant source, which is obsehas white fibrous material.
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Flow chart:

0.5 g Plant Tissue

|

0.5 — 0.75 mL of extraction buffer

|

Homogenize and incubate at 65 °C 30 min

|

Centrifuge the homogenate at 3000 rpm for 1C

|

Transfer the supernatant in to a fresh

|

Add equal volume of Chlorofor-isoamyl alcohol mixture, mix and centrifuge at 80pth

for 10 min

l

Collect the upper clear supernatant in to frebe and add 1/2bvolume of sodium aceta
and double volume of chilled ethanol and swirl ¢¢

Fibrous White DNA appears

|

Keep the tube &20°C for 3060 min for further precipitatic

|

Centrifuge 8000 rpm for 5 min; discard the supengand air dr the pellet

|

Wash in 70% ethanol (2-times) and suspend in 100 pl TE buffer and pveskr future use
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Experiment No. 8: Isolation of DNA
from Animal Source.

Aim: To isolate DNA from chicken liver.

Principle: Extraction of DNA is accomplished by the rupturioigcell wall, cell and nuclear

membrane followed by deproteinization and precigitaof the nucleic acid using ethanol.

Materials Required:

1.

ok 0NN

Extraction buffer: 100mM Tris-Cl buffer containing 0.15 M NaCl, 0.1EA, 2.5%
SDS pH 7.8.

Chloroform and isoamyl alcohol mixture 24:1.

3M sodium acetate

Tris-EDTA buffer: 10 mM Tris-Cl pH 7.5, 1mM EDTA.

Absolute alcohol, 70% ethanol, Sample, Glass wamrdrifuge, water batétc,

Procedure:

1.

Grind 0.5g of the silkworm midgut (or any tissue)0.5 — 0.75 mL of extraction buffer in
a mortar and pestle.

Transfer the homogenized sample in to a micro dagé tube and incubate at 65 °C for
30 min.

3. After incubation centrifuge at 3000 rpm for 10 nainroom temperature.

4. Collect the supernatant in to another micro camgeftube. To this, add an equal amount

of chloroform — isoamyl alcohol mixture and shalke tontents.

5. Centrifuge the contents at 8000 rpm for 10 miroatw temperature.

6. After centrifugation, carefully pipette out the w@ppclear aqueous phase from the

coagulated protein emulsion at the interface ia teesh tube.

To this, add 1/20volume of 3 M sodium acetate and double volumelahibbsolute
ethanol and swirl gently to precipitate DNA. Whitlgrous DNA appears in the tube. For
further precipitation incubate the tube at -20°€306 — 60 min.

Centrifuge the contents for 10 min at 8000 rpm¢alkid the supernatant and air dry the
DNA pellet. Wash the DNA with 70 % ethanol twice.

Suspend the pellet in 100 pl TE buffer and stor@t for future use.
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Result: DNA is isolated from plant source, which is obseras white fibrous materi

Flow chart:
0.5 g Chicken Liver

!

0.5 — 0.75 mL of extraction buffer

|

Homogenize and incubate ¢&°C for 30 min

!

Centrifuge the homogenate at 3000 rpm for 1C

|

Transfer the supernatant in to a fresh

|

Add equal volume of Chlorofor-isoamyl alcohol mixture, mix and centrifuge at 80pMh

for 10 min

|

Collect the upper clear supernatant iffresh tube and add 1/2@olume of sodium aceta
and double volume of chilled absolute ethanol amd gently

Fibrous White DNA appears

|

Keep the tube &20°C for 3060 min for further precipitatic

|

Centrifuge 8000 rpm for 5 min; discard isupernatant and air dry the pe

|

Wash in 70% ethanol (2-times) and suspend in 100 pl TE buffer and pveskr future use
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Experiment No. 9: Estimation of DNA
by Diphenylamine Method.

Aim: To estimate the concentration of DNA by diphenytareaction.

Principle: This is a general reaction given by deoxypentoBle.2-deoxyribose of DNA, in
the presence of acid, is converted dehydroxilevulinic aldehyde, which reacts with
diphenylamine to form a blue coloured complex, \atgan be read at 595 nm.

Requirements:

1. Standard DNA solution- Dissolve calf thymus DNAhy available standard DNA
(200pg/mL) in 1N perchloric acid/buffered saline.

2. Diphenylamine solution- Dissolve 1g of diphemyiae in 100 mL of glacial acetic acid
and 2.5 mL of concentrated,8l0,. This solution must be prepared fresh

3. Buffered Saline- 0.5 mol/liter NaCl; 0.015 mis¢t sodium citrate, pH 7.

Procedure:

1. Pipette out 0.0, 0.2, 0.4, 0.6, 0.8 and 1 mL ofkwag standard in to the series of labeled

test tubes.

2. Pipette out 1 mL of the given sample in anothertigse.

3. Make up the volume to 1 mL in all the test tubestuBe with 1 mL of distilled water

serves as the blank.

4. Now add 2 mL of DPA reagent to all the test tulmesduding the test tubes labeled 'blank’

and ‘unknown’'.

5. Mix the contents of the tubes by vortexing / shgkiihe tubes and incubate on a boiling

water bath for 10 min.

6. Then cool the contents and record the absorbare@satm against blank.

Then plot the standard curve by taking conceminatof DNA along X-axis and
absorbance at 595 nm along Y-axis.

8. Then from this standard curve calculate the comagah of DNA in the given sample.
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Observations and Calculations

Result: The given unknown sample contains ----pg DNA/mL.

Volume of Volume of | Concentrati| Volume of
standard distilled on of DNA DPA
(200 pg/mL) | water (mL) (ng) reagent
DNA (mL) (mL)

0.0 1.0 00 2
0.2 0.8 40 2
0.4 0.6 80 2
0.6 0.4 120 2
0.8 0.2 160 2
1.0 0.0 200 2
1.0 Unknown 0.0 To be 2
Estimated

Incubate
in boiling
water bath

for

10

Min
& Cool

A595

0.00

Experiment No. 10: Isolation of RNA.

Aim: To isolate RNA from yeast.

Principle: Total yeast RNA is obtained by extracting a whodd homogenate with phenol.

The concentrated solution of phenol disrupts hydnogponding in the macromolecules,

causing denaturation of protein. The turbid susipenis centrifuged and two phases appear;

the lower phenol phase contains DNA, and the upgeeous phase contains carbohydrates

and RNA. Denaturated protein, which is present othbthe phases, is removed by

centrifugation. The RNA is then precipitated witbadnol.

Materials Required:

o a0k w N PE

Dried Yeast.

Phenol solution: 900g/liter.

Potassium acetate: 200g/liter, pH 5.

Diethyl ether.

Absolute ethanol.

Glass wares, centrifuge, water bath,

www.hbmahesh.weebly.com
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Procedure:

1.

Suspend 0.15 g of dried yeast in mL of warm (37°C) water and incubate in water
bath for 15 min at 37°C.

Then add 0.8 mlof concentrated phenol solution and stir the suspermechanically fo
30 min at room temperature, then centrifuge at §000 15 min in cold (5°C) to bree
the emulsion.

Carefully collect the upper aqius layer with a Pasteur pipette and centrifugedad g
for 5 min in cooling centrifuge to sediment denatuproteir

After centrifugation collect supernatant into asfretube and add 1/ volume of
potassium acetate and two volumes of ethanol. the solution in ice and leave to ste
for one hr.

Collect the precipitate by centrifuging at 2000g% min at °C.

6. Wash the RNA with ethanol: water (3:1), ethanol &ndlly ether; air dry and preser

for future use.

Result: RNA is isolated from yast, which is observed as white fibrous mate

Flow chart
0.15 g yeast granules

l

0.6 mL of warm water and incubate at 37 °C for 15

l

Add 0.8 mLof concentrated phenol solution and stir the suspemrmechanically fo
30minatR T

|

Centrifuge at 300( for 15 min in cold (5 °C) to break the emuls

|

Carefully collect the upper aqueous layer with st@ar pipette and centrifuge
10000 g for 5 min at 5 °C

|

Collect supernatant into a fresh tube and add™ volume of potassium acetate &

two volumes of ethanol.
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|

Collect the precipitate by centrifuging at 2000bg% min at 5 °C

!

Wash the RNA with ethanol: water (3:1), ethanol &ndlly ether; air dry an

preserve for future use.

Experiment No. 11: Estimation of RNA
by Orcinol Reaction.

Aim: To estim#e the concentration of RNA byrcinol reaction.

Principle: This is a general reaction for pentoses and dependbke formation of furfure

when the pentose is heated with concentrated higinoc acid. Orcinol reacts with tt

furfural in the presence of ferric chloride as a catalyst to givggeen colour, which can

measured at 665 nm.

Requirements:

1. Standard RNA solutior200pugmL in 1 N perchloric acid/buffered salil

2. Orcinol Reagentbissolve 0.1g of ferric chloride in 1(mL of concentrated HCI and a
3.5 mL of 6% w/v Orcinoin alcohol.

3. Buffered Saline- 0.5 mditer NaCl; 0.015 mol/litre sodium citrate, pH

Procedure:

1. Pipette out 0.0, 0.2, 0.4, 0.6, 0.8 anmL of working standard in to the series of labe
test tubes.

2. Pipette out 1 mlof the given sample in another test ti

3. Make up the volume to mL in all the test tubes. A tube withriL of distilled water
serves as the blank.

4. Now add 2 mL ofOrcinol reagent to all the test tubes including the tesesulabled
‘blank’ and 'unknown'’.

5. Mix the contents of the tubes by vortexing / shgkime tubes and heon a boiling water
bath for 20 min.

6. Then cool the contents and record the absorbar@@batm against blar
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7. Then plot the standard curve by taking concemnatof RNA along X-axis and
absorbance at 665 nm along Y-axis.

8. Then from this standard curve calculate the comagah of RNA in the given sample.

Observations and Calculations

Volume of standard Volume of | Concentration| Volume of
(200 pg/mL) RNA distilled of RNA Orcinol Incubate| Aees
water (mL) (ng) reagent (mL) in
0.0 1.0 00 2 bailing ™5 00
water
0.2 0.8 40 2 bath
for
0.4 0.6 80 2 20
0.6 0.4 120 2 Min
&
0.8 0.2 160 2 Cool
1.0 0.0 200 2
1.0 Unknown 0.0 To be 2
estimated

Result: The given unknown sample contains ----pug RNA/mL.

Experiment No. 12: Qualitative Analysis
of Urine for Abnormal Constituents.

Substances which are not present in easily defectabounts in urine of normal
healthy individuals but are present in the urindarrcertain diseased conditions are said to
be Abnormalconstituents of urine.

1. Glucose:

Benedict's Test:

Principle: Copper sulphate of Benedict’'s qualitative solutisnreduced by reducing

substancesn boiling to form the coloured precipitate of cogps oxide.
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Test for Glucose:

Procedure Observation Inference
Blue color appears Sugar Absent
Toabout5mL [— — _
of Benedict's Light green precipitate appears 0.1-0.5 % Of renyisugar present
reagent, add 0.3 Green precipitate appears 0.5 to 1.0 % of redusimgr present
mL of urine and . _
boil for 2 min. | Yellow precipitate appears 1-2 % reducing sugaseme
Brick red precipitate appears Above 2 % reducingpsypresent

Normal urine also contains a trace of glucose dndugonates, but their amount is too
small to cause reduction in Benedict's testDiabetes mellitusand in renal glycosuria,
glucose is found in urine. This gives a Benedit#® positive.

2. Albumin:

a. Sulphosalicylic acid test:
Principle: Albumin, the protein, is denatured by sulphosalcgkid a coagulation.

Procedure Observation Inference
Add a few drops of Indicates the presence df
Sulphosalicylic acid to 2 mL ¢fTurbidity appears Albumin
urine

b. Heat coagulation test:
Principle: The albumin is coagulated after being heated.

Procedure Observation Inference
Fill 3/4™ of the test tube by | Turbidity appears on the Indicates the presence of
urine. Heat the upper 1#3f | heated portion of the tube Albumin
the test tube by a small flame.

c. Heller’'s Nitric acid test:
Principle: Nitric acid causes precipitation of protein.

Procedure Observation Inference
To 3 mL of nitric acid in a tube
add 3 mL of urine by the walll White ring appears at the Indicates the presence of
of the tube in such a way that junction of the two fluids Albumin
the two liquids do not mix
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3. Ketone bodies:

Rothera’s Test:
Principle: Acetoacetic acid forms a complex with nitroprussidalkaline solution

developing a permanganate colour.

Procedure Observation Inference
Saturate 5 mL of urine with
Ammonium sulphate by A permanganateolour

shaking vigorously. Then adddevelops just above the layer| Indicates the presence of
2 drops of freshly preparedof undissolved ammonium | Ketone bodies

5% solution of sodium |crystals
nitroprusside and 1 mL of
ammonium hydroxide. Allov
it to stand in a rack for a whil

D

Experiment No. 13: Estimation of
Creatinine in Urine.

Aim: To estimate creatinine in urine.
Principle: Creatinine develops an orange red colour whenetdeatith picric acid in the
presence of strong alkali. This colour is due te tbrmation of creatinine picrate and
measured at 460 nm.
Normal adults excrete creatinine from 1-1.8 mg/dayder heavy meat diet, wasting

disease, prolonged starvation, fee&z, it increases.
Requirements:
1. Creatinine standard solution: Dissolve 100 mgatnine in 100 mL of 0.1 N HCI.

Working standard solution may be prepared by ap@tgodilution of the stock solution.
2. Saturated picric acid solution (about 1%).
3. Sodium hydroxide solution — 0.75 N.
4. Hydrochloric acid solution — 0.1N.
5. Sodium tungstate: 10%
6. Sulfuric acid - 2/3 N
Preparation of protein free filtrate: To 1 mL urine/blood sample, add 8 mL distilled wate

0.5 mL of 2/3 N sulfuric acid and 0.5 mL of 10%dson tungstate solution in a stoppered
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centrifuge tube and mix the contents. Then cergefat 3000 rpm for 10 min and collect the

supernatant.

Procedure:

1.

Pipette out 0.0, 0.2, 0.4, 0.6, 0.8 and 1 mL ofkway standard in to the series of labeled

test tubes.

2. Pipette out 1 mL of the given sample in anothertigse.

Make up the volume to 1 mL in all the test tubestuBe with 1 mL of distilled water
serves as the blank.
Now add 1.5 mL of saturated picric acid solutioml &5 mL of 0.75 N NaOH. Mix the

contents of the tubes and incubate at room temyrerédr 15 min.

5. Then read the absorbance at 460 nm against blank.

Then plot the standard curve by taking concemtabf creatinine along X-axis and
absorbance at 460 nm along Y-axis.

From this standard curve calculate the concentraif@reatinine in the given sample.

Observations and Calculations

Volume of | Volume of | Concentration| Volume of| Volume of
standard distilled of creatinine | picric acid NaOH Incubate
creatinine | water (mL) (ng) (mL) (mL) at Room | A460
(mL) Temperat
0.0 1.0 00 15 15 “riofor 0.00
0.2 0.8 200 1.5 15 Min
0.4 0.6 400 1.5 1.5
0.6 0.4 600 1.5 1.5
0.8 0.2 800 1.5 1.5
1.0 0.0 1000 1.5 1.5
1.0UK 0.0 To be 1.5 1.5
estimated
Result: The given unknown sample contains ----pg /mL.
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Experiment No. 14: Estimation of Total
Titratable Acidity in Urine.

Aim: To estimate the titratable acidity in urine.
Principle: The titratable acidity of urine is expressed imterof the mL of standard alkali
necessary to bring the urine from its original pHohenolphthalein end point pH 8.5 or 9 by
the use of the phenolphthalein indicator.
The total acid excreted per day under normal ¢ by normal adults varies from
200 to 500 mL of 0.1N NaOH. Under meat diet, actastric digestion, renal diseases,
fasting and severe diabetic acidosis values maypgto 1500 mL. The acidity of the urine
decreased under vegetable diet.
Requirements:
1. 0.1 N NaOH solution.
2. 1% Phenolphthalein solution.
3. Potassium oxalate.
Procedure:
1. Take 25 mL of urine in a conical flask.
2. Add 5 g of freshly powdered potassium oxalate abdiL of phenolphthalein solution to
the flask containing urine sample.
3. Shake vigorously and titrate immediately with 0.INWOH solution from a burette till a
permanent pink colour appears.

4. Repeat the experiment thrice and take the medmedhtee readings for calculation.

Calculation:
25_b
a X
Therefore
X = axb
25

Where, a = mL of 0.1N NaOH solution used

b = volume of urine excreted in 24 tsoue.,, 2000 mL per day under normal
conditions.

x = Total acidity of the 24 hour urisgecimen.
The result is expressed as mL of 0.1 N NaOH.
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Report: The given urine sample required mL of 0.4a0H.

Experiment No. 15: Estimation of Sugar
by Folin-Wu Method.

Aim: To estimate the glucose level in the given bloamsle.

Principle: Glucose reduces the cupric ions present in thdi¢kaopper reagent to cuprous

ions or the cupric sulfate is converted into cugrooxide, which reduces the

phosphomolybdic acid to phosphomolybdous acid, Wwhs blue when optical density is
measured at 420 nm.

Reagents Required

1. Alkaline copper-reagent: Dissolve 40 gs of anhydreodium carbonate (ANaQOs) in
about 400 mL of water and transfer it into a 1rlitask. Dissolve 7.5 gs of tartaric acid in
this solution and 4.5 gs of CugQvhich is dissolved in 100 mL water. Mix the sabut
and make it up to 1 liter.

2. Phosphomolybdic acid reagent: Add 5 gs of sodiunmgdstate to 35 g of
phosphomolybdic acid. Add 20 mL 10% NaOH and 50 diktilled water. Boll
vigorously for 20-30 min so as to remove the J\esent in molybdic acid, cool and
dilute to 350 mL with water. Add 125 mL of orthomphoric acid and make up the
volume up to 500 mL.

3. Standard glucose solution: Dissolve 100 mg of gdedo 100 mL distilled water and take
10 mL from this stock and make it up to 100 mL.

Preparation of protein free filtrate: To 1 mL blood sample, add 8 mL distilled water, 0.5

mL of 2/3 N sulfuric acid and 0.5 mL of 10% sodidongstate solution in a stoppered

centrifuge tube and mix the contents. Then cergefat 3000 rpm for 10 min and collect the

supernatant as sample.

Procedure:

1. Pipette out 0.0, 0.4, 0.8, 1.2, 1.6 and 2 mL ofkwag standard in to the series of labeled
test tubes.

2. Pipette out 2 mL of the given sample (protein filtgate) in another test tube.
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3. Make up the volume to 2 mL in all the test tubestuBe with 2 mL of distilled water

serves as the blank.

4. Now add 2 mL of copper sulfate solution and incaliata boiling water bath for 8 min

and cool it.

5. Then add 2 mL of phosphomolybdic acid to all thet tabes. Dilute the solution up to 25

mL mark on the Folin-Wu tube. Mix the contents ardd the absorbance at 420 nm

against blank.

6. Then plot the standard curve by taking concemnanf glucose along X-axis and

absorbance at 420 nm along Y-axis.

7. From the standard curve calculate the concentrafigtucose in the given sample.

Observations and Calculations

Volume | Volum | Concentrati| Volume Volume of A420
of e of on of of copper| Incubat | phosphomoly
standard| distille glucose sulfate e bdic acid | Dilute the
glucose | d water (Lg) solution In (mL) solution
(mL) (mL) (mL) boiling up to 25
0.0 2.0 00 1.5 water 2 mL mark 0.0G
0.4 1.6 40 1.5 bath for 2 on the
0.8 1.2 80 1.5 8 min 2 Folin-Wu
1.2 0.8 120 1.5 | and cool 2 tube
1.6 0.4 160 15 {0 2
2.0 0.0 200 1.5 RT 2
2.0 0.0 To be 1.5 2
Sample estimated

Result: The given unknown sample contains ----pg /mL.

Experiment No. 16: Agarose Gel
Electrophoresis.

Aim: To determine the molecular weight of the DNA sampl

Principle: Agarose forms a gel by hydrogen bonding and thepget size depends on the

agarose concentration. The DNA molecules are seguhley electrophoresis on the basis of

their size, shape and the magnitude of net chargheomolecules.
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Requirements:

1. Tris-Acetate buffer (TAE) stock solution (5X)rdpare by mixing Tris 24.2 g, glacial
acetic acid 5.71 mL and 10.0 mL 0.5 M EDTA in 1080 of distilled water. Set the pH
8.0. Dilute 5 times before use to obtain the waglsolution.

2. 1 % Agarose: Dissolve 1 g agarose in 100 mL BfTIAE buffer by boiling and maintain
it at 50° C till it is to be used.

3. Gel Loading Buffer: Chromous biotech green vigmbloading buffer.

4. Standard DNA marker. Take 20 pl of DNA ladded amix with 10 pl of gel loading
buffer.

5. Adhesive tape, glovesdc,

Procedure:

12.Take a clean dry gel casting plate and make a geldrusing an adhesive tape along the
sides of the plate to prevent running off of theienal to be poured on the plate.

13.Pour required amount of 1 % agarose solution kéef0a°C on to the casting plate.
Immediately place the comb about 1 cm from one amithe plate ensuring that teeth of
the comb do not touch the glass plate. Wait tiiira layer of gel is formed.

14.Pour 1 X TAE buffer in to the tank until the gelasmpletely submerged. Connect the
electrodes to the power supply.

15.Load the DNA samples as well as marker in to thmasse wells with the help of micro
syringe.

16.Turn on the power supply and run at 100 V. Monite progress of fast running tracking
dye during electrophoresis.

17.Turn off the power supply when the tracking dye hesched near the opposite edge of
the gel.

18. Transfer the gel from casting plate onto a UV-til&unsinator and record the result. Then
determine the molecular weight of the given DNA p@mnusing the Vilber Laurmat
Bioprofil image analysis system software.

Result: The given unknown sample contains ------ bp.
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Experiment No. 17: Estimation of
Haemoglobin.

Aim: To determine the concentration of haemoglobitihegiven blood by Sahli’'s method.
Principle: Haemoglobin is converted in to acid haematis With N HCI which will be a
reddish orange coloured samle, upon diluting wisilted water it turns yellow which can
be compared to the permanent standard in Sahlésmbmeter. The concentration of Hb is
directly read on the graduations of the tube wiencolour intensity exactly matches to that
of the permanent.

Requirements:

Blood sample. 0.1N HCI, Blood lancet, alcohol, $alilaemometer, water.

Procedure:

1. Fill the graduated tube till the bottom graduatforark 2) with 0.1N HCI.

2. Clean thoroughly the finger tip with alcohol andéaa drop of blood with a blood
lancet, suck 20ul of blood in to the capillary ftperecisely up to the mark.

3. Wipe the pipette point and blow the blood in te theasuring graduated tube. Mix it
well with the help of micro pestle provided to gleirk brown colour which will clear
after one minute.

4. Add distilled water by means of water pipette atidiswith micro pestle until the
colour of the solution matches exactly to the peremh standard colour when
observed against the white background.

5. Read the concentration of haemoglobin directly loa graduations and express in
terms of g/dl.

Report: The concentration of haemoglobin in the given wvkm blood sample is __ g/dl.

Experiment No. 18: RBC Counting.

Aim: To estimate the number of RBCs in one cubic mélien of blood.
Introduction : Red blood cells or erythrocytes occur only intgkrates. Their main function
is to transport respiratory gases. In the earlgeseof development, they are nucleated but

when mature, they lose nucleus hence it is bicadadisc shaped. They are extremely elastic
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and deform readily in passing through smallest éleessel. A plasma membrane surrounds
the erythrocytes. This is an enzyme containing tional membrane of the RBCs. In normal
healthy human being, the number of RBCs per cubis@.5 to 5 millions. This is counted
by haemocytometer.

Principle: To count the erythrocytes, a dilution (isotonsdlution is used to prevent
haemolysis. RBCs are counted using Neubauer's hagoroeter, which consists of 400
boxes. Four corner boxes and one corner area ack fos counting. Number of RBCs is
calculated using following formula.

Number of RBCs = No. of cells counted x Dilutiomtiar
Depth facto®Xea Counted

Requirements:

EDTA, diluting fluid, RBC pipette, counting chambédicroscope.

Procedure: Draw blood in the RBC pipette up to 0.5 mark. Wighe tip with clean
tissue paper. Draw dilution fluid up to 101 marktbé same pipette. Shake well for few
minutes. Charge the chamber and count the numbRB@fs using 40 X objective of the
microscope.

Report: Number of cells counted from the blood sample38 #illion cells / mni.

Experiment No. 19: WBC Counting.

Aim: To estimate the number of WBCs.
Reagents required:

1. EDTA

2. Diluting fluid: 1.5 mL of gacial acetic acid + 1 nmdf giemsa stain or crystal violet +

97.5 mL of distilled water.

Procedure: Draw blood up to mark 0.5 mark in the WBC pipeiféipe the tip with clean
tissue paper and draw diluting fluid up to 11 m&kake well gently avoiding air bubbles.
Place cover slip on the counting chamber. Trarisfemmixture in the WBC pipette into the
counting chamber. Allow the cells to settle for timinutes. Place the counting chamber on
the stage of microscope. Using 10x objective, catet WBCs in the four large corner
squares. Total number of WBCs is calculated usgiegarmula.

Number of WBCs = No. of cells counted x Dilutiorttiar
Depth fac¥oArea Counted
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Result: Number of WBCs counted in the given sample is _/ mm3.

Experiment No. 20: Differential
Counting.

Aim: To count different types of WBC cells from the gjivblood sample.

Introduction: In human, usual blood smear which is stained wiifferent dyes shows
leucocytes which vary in concentration accordinghtr affinity to acidic or basic dyes. Due
to this differential staining, different types of B&s could be identified by staining with
giemsa stain. Leucocytes are distinguished basedzerand shape of the nuclei, colour and

presence or absence of granules.

Procedure:

1. Take a drop of blood on clean glass slide andashiteusing another glass slide to get
a thin smear. A properly made smear must be aboetcell thick throughout the
slide.

2. Dry the blood smear and stain it with 8-9 dropgyigimsa stain. After two minutes
add double the amount of buffer water and mix lgkswg the mixture in and out of
the pipette. Leave it for 2-10 minutes and waslhesgatain in running water.

3. Dry the smear and observe under a microscope.

4. Count the cells by preparing a block with hundrgdases. Fill each square with ‘N’
for Neutrophills, ‘L’ for Lymphocytes, ‘B’ for Baguhills, ‘E’ for Eosinophills and
‘M’ for Monocytes as and when they are observedur@chundred cells in this

manner and calculate the percentage of each type.

Result: per cent age of each type of leucocytes
Monocytes (M)=__ %

Lymphocyte (L)= %
Basophills (B) = %

Eosinophills (E) = %
Neutrophils (N)=__ %
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Experiment No. 21: Estimation of
Albumin and Globulin Ratio in Blood.

Aim: To estimate the albumin and globulin ratio in oo
Introduction: The concentration of proteins in the serum is ri@tged by biuret reaction
during colormetric method. The intensity of colaleveloped is proportional to the number
of peptide bonds and hence to the concentratigraitins. In the differential estimation of
albumin and globulins, the property of globulins \astue of their molecular weight to get
precipitated by 28% sodium sulphate solution isduSéhe serum is treated with sodium
sulphate where globulins are precipitated. Theipitate is filtered. The filtrate contains only
albumins and is treated with biuret reagent andiritensity of colour developed gives the
measurement of albumin. Besides the above twoisnljta standard containing a known
amount of protein and a blank with distilled watee also treated with biuret reagent. Read
O D at 540 nm. The difference between total pretend albumin gives the content of
globulins. To calculate the A/G ratio, divide th@unt of albumin to that f globulin, if the
albumin content is more or vice versa.
Reagents required
Biuret reagent: Dissolve 3 g of copper sulphate (CuEM,0) and 9 g of sodium potassium
tartarate in 500 ml of 0.2 mol/liter sodium hydmdej add 5 g of potassium iodide and make
up to 1 liter with 0.2 mol/liter sodium hydroxide.
Procedure: Sample Preparation: Pipette 0.2 mL of serum ia test tube. Add 5.8 mL of
sodium sulphate. Mix by inversion and allow to stdor 10 min. filter through a Whatman
44 paper or centrifuge it. The clear filtrate opstnatant is used for albumin estimation.
Estimation of Albumin and Total protein:
1. Take four clean and dry test tubes. Label firsetab blank and add 3 mL of distilled
water to it.
2. To the second tube, add 3 mL of standard protdirtisa (BSA 5000 pg/mL).
3. To the third tube, add 0.1 mL serum (for totaltpmo estimation) and 2.9 mL of
NacCl.
4. To the fourth tube, add 3 mL of biuret reagent. Mnd allow the tubes to stand for
10 min. read the O D at 540 nm.

Report: The amount of total protein present in the sargple  mg/mL.
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The amount of albumin is 1.7625.
The amout of globulin is 2.6475.

Observation and Calculations:

Total Protein = O D of (total protein — blank) xno@ntration of standard x 100 x 1
BDof (Standard — blank)

Total Aloumin = O D of (total albumin — blank) x moentration of standard x 100 x 1
Oob(Standard — blank)
Globulin = Total protein — Albumin

A/G Ratio = Albumin : Globulin

Experiment No. 21: Estimation of Total
Cholesterol in Serum.

Aim: To estimate total cholesterol in serum by Zak’shuod.

Reagents required:

Preparation of Stock Solutiod00 mg of cholesterol is dissolved in 100mL ofcgdaacetic

acid. This is kept in cool dark place and it carpleserved for about a month.

Working Standard Solutiort ml of stock solution is taken in 100 mL volumetfiask and

the solution is made up to the mark using F&CH;COOH solution.
Sample preparation for total Cholester@.1 mL of serum is taken, to this 10 mL of FeCl
CH3COOH solution is added. Now this is centrifuged2@0rpm for 5 min. Take 5mL of

supernatant for analysis.

Procedure:
1. Pipette out 0-5 mL of working standard solutioraiseries of 6 tubes. In th& fbe,
take 5 mL of total cholesterol sample.
2. Now make up the volume up to 5 mL using 0.05% E&H;COOH solution. Add
0.05 mL of 0.9 % NacCl solution followed by 3 mL @bncentrated 80, to all the
test tubes, mix well and incubate at room tempeedir 30 min.

3. Record the absorbance at 570 nm.
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4. Then plot the standard curve by taking concentnatid protein along X-axis and
absorbance at 570 nm along Y-axis.

Observation and Calculations:

SI. | Volume of | Concentration Volume of | Volume| Volume of As7g
No. | Standard of FeCk- of NaCl | Concentrated
Cholesterol Cholesterol | CH;COOH | (mL) H,SOy Incuba
(mL) (L) (mL) (mL) tion
1 0 0 5 0.05 3 At 0.00
2 1 40 4 0.05 3 RT
3 2 80 3 0.05 3 For
4 3 120 2 0.05 3 30’
5 4 160 1 0.05 3
6 5 200 0 0.05 3
7 Unknown To be 0 0.05 3
5mi estimated
Report: The amount of total cholesterol is founthéo pg/ml.
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