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4, 1. BIOCHEMICAL ANALYSIS LABORATORY J 

Introduction : 

The Biochemical Analysis Laboratory is concerned with 
: the study of various biomolecules such as carbohydrates , 

proteins, amino acids, fats, enzymes and nucleic acids. 
It helps in understanding the chemical composition of 
living organisms and their biological functions . 

Aim : 

    

To study the biochemical constituents of living organisms 

and perform qualitative and quantitative analysis of 
biomolecules. 

Instruments Used : 

Test Tubes 

Beakers 
Pipettes Lela =) | 

Burette I} = || fe | I i ZK 

Measuring Cylinder | +1 f EF Och y Y 
Centrifuge : = SS wy | [29 § f 

Water Bath Test Tubes Beaker Pipette pH Meter — 
pH Meter erotic 

a Chromatography Chamber 

10. Electronic Balance Figure 41: Instruments Used in 

Biochemical Analysis Laboratory 
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Experiments Performed : 
  

    
      
    

      

    
           

1. Separation of Sugars by Paper Chromatography Significance : 

2. Identification of Reducing and Non-Reducing Sugars ; : En Meee 

3. Preparation of Osazone Crystals : pare ae ec 
4, Biuret Test for Proteins e Useful in elie and 
Pe TLC of Amino Acids pharmaceutical research. 
6. Action of Salivary Amylase on Starch e Assists in disease diagnosis 
t Estimation i of Glycine =e © Provides knowledge of 
8. Determination of Saponification Value metabolic processes 
9. Determination of Iodine Value © Important i bistechnblo 

10. Extraction of DNA from Onion ei healthcare. 4 

    

Conclusion : 
Biochemical Analysis Laboratory plays an important role in studying G) 

the chemical constituents of living organisms. The experiments 
performed. in this laboratery help students understand various 

biological and chemical processes and develop practical 
skills. 
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2. SEPARATION 

    

  

Qe 

Aim : To separate the mixture of 

sugars by paper chromatography. 

Principle 
Paper chromatography is based on 

the principle of differential partition 

of the components of a mixture 

between the stationary phase (water 
held in the paper) and the mobile 
phase (solvent). Different sugars 
travel different distances depending 

on their solubility and affinity 
towards the solvent and paper. 

  

o 

a 
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Requirements : 
  

BY PAPER CHROMATOGRAPHY J 

  

  

  

OF SUGARS 

Diagram : 

=F \<— Paper clip 

  

  
  

Solvent front   

  

\ 

Distance 

travelled 
by solvent 

  f Origin 

(Sugar spots) 

<I <— Solvent 

          

  

  

  

  

  

      
    

4. The jar is closed with a lid and allowed to stand 
until the solvent front moves near the top. 

5. The paper is removed and the solvent front is marked. 
6. The paper is dried and the separated spots are observed. 

Result : 
The sugar mixture was successfully separated 

by paper chromatography . Different sugars 

moved different distances and were identified 

by their Re values. 

   

    
    
  

1. Whatman filter paper 

es Sugar mixture (e.g., Glucose , 

Fructose, Sucrose) Figure 2: Paper Chromatography of Sugars 
3. Solvent system (n-Butanol : 

Acetic acid : Water in 4:1: 5 ratio) ‘ " 
4. Capillary tubes / Fine brush Observation Table : 

2 ek eae a id S Distance travelled| Distance travelled| Rp 
‘ romatography jar wi iL ugar by ‘eegarti(cm) |) by ieceertilfan)'| Value 

7. Ruler 

Procedure : Glucose 
1. A stri Whatman filter r is taken and a il 

line ee a 2 cm eg fe lower edge. ei Fructose 

2. Small spots of different sugars (Glucose, Fructose, 
sabe carol adidica on a pencil line using Sucrose 

capillary tubes. 

3. The r strip is suspended in a chroma’ jar . 

cont eid the selignt natant ensuring aru Re Value = paiegee eemalles by ae 

spots are above the solvent level. Distance travelled by solvent 

    
  

  

      
    

   

        

Precautions : 

Use a pencil to draw the baseline. 

Do not dip the spots in the solvent. 

Close the jor properly to saturate the atmosphere. r    
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. LDENTIFICATION OF REDUCING    4 To identify the given sugar as 

  

Aim: 

  

reducing sugar or non-reducing sugar. 

Principle : 
Reducing sugars have a free 

aldehyde or ketone group which 

reduces Fehling’s solution (Cu?*) 

  

ketone group and do not reduce 

Fehling’s solution. 

utrements : Reg 

  

to Cu,O giving a brick red Brick red precipitate 
precipitate. Non- reducing sugars precipitate (Silution 
do not have free aldehyde or (Cu,0) remains 

AND NOoN-REDUCING Sugars 

  

   
Diagram : 

(A) Reducing Sugar 

      

(B) Non-Reducing Sugar 
—    

     
   

    

  

    

      

    

   

  x blue)   
   

Figure 3: Identification of 

Reducing and. Non-Reducing Sugars 

  

  

  

  

  

  

            

¢ No precipitate (solution remains blue) indicates 

the presence of non-reducing sugar. 

         

      Li Nt) tia) 
| UW wy      

SEE a. me 

      

1. Test tubes 

2. Fehling’s Solution A ; 
3: Fehling ’s Solution B Observation Table : 

4. Test sugar solution Oia ie 
S 

5. Water bath Toe Colour before Colour after Result 
6 Dropper heating heating 

. Glucose Procedure : (Reducing 

1. Take 2 mL of Fehling’s Solution A in a test tube. sugar ) 

2. Add 2 mL of Fehling’s Solution B and mix well. Gi arose 

3. Add 1 mL of the test sugar solution. (Non- 

4. Heot the mixture in a boiling water bath for 2-3 minutes. Reducing 

5. Observe the colour change and note the result. sugor ) 

Result - Precautions : 

¢ Formation of brick red precipitate indicates the Use fresh Fehling’s solutions. | 
presence of reducing sugar. Heat the mixture gently in a water bath. 

Do not boil directly on flame. 

Clean the test tubes properly before use. 

Use equal volumes of Fehling’s A and B. 2
S
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Aim: 
——__—_4 

To prepare osazone crystals from 

a given reducing sugar. 

Principle : 

Reducing sugars react with excess 

of phenylhydrazine to form osazones. 

In this reaction, the carbonyl group 

of the sugar (C-1) and the adjacent 

carbon (C-2) are converted into a 

characteristic osazone derivative which 

out as yellow crystalline 

  

separates 

precipitate : 

Req uirements : 
  

Glucose solution 
Phenylhydrazine hydrochloride 
Sodium acetate solution 

Acetic acid (glacial) 

Test tubes 

x4 PREPARATION OF 
OSAZONE CRYSTALS 

Diagram : 

H — 

eA tal + 3 —» H-C-OH 
| 

—C-OH H-C-OH H 

H- 

G lucose 

Observation Table : 
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¥ 
pe i NHC,H, 

C—0OH C=N—NHC,H, 
NHNH, | tol 

| | 
C-OH CH,OH 

| 
Glucosazone CH,0H 

Phenylhydrazine (Yellow crystals) 

Formation of Osazone Figure 4: 

  
Water bath 

Glass rod 

e
a
n
 

a
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Sugar 
Colour of 

osazone 

Appearance of osazone 

crystals 
  

Filter paper 

Procedure : Glucose 

  Take 2 mL of glucose solution in a test tube. 

Add 1 mL of phenylhydrazine hydrochloride solution. 

Add 41 mL of sodium acetate solution. 

(Any other 

reducing sugar)       
  
  Add 2-3 drops of glacial acetic acid and mix well. 

Heat the mixture in a boiling water bath for 

15-20 minutes. 

6. Allow the test tube to cool. 

Yellow crystals of osazone separate out. 

8. Filter, wash with cold water and dry the crystals. 

Result : 

i
 

= 

Yellow osazone crystals were successfully 

prepared from the given reducing sugar. 

This confirms the presence of a reducing 

  

Precautions : 
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    Use excess phenylhydrazine. 

Heot the mixture gently in a water bath. 

Do not overheat. 

Allow the mixture to cool before filtering. 

Wash the crystals with cold water. 

 



  

  

i Qa Qqo0°= 

‘ Po, 0-5 4 

5. ISOLATION OF PROTEIN ~— 

  

FROM NATURAL SOURCES 

  

4 From Nar 
Aim : To isolate protein from a. natural. source 

such as egg white or pulse. 

Principle : 

Proteins are soluble in water and 

insoluble in their saturated solutions of 

neutral salts. When a salt solution like 

saturated (NH, )5 SO, (Ammonium 

  

Pictiin, Addl actuated 

  

ral Sources 

  
  

  

  

  

              

    
sulfate) is added to the protein cilitie, CNEAC) 50, prices nae 

solution, the protein precipitates out (Egg white) solution out sracipitatea 

and can be separated. by filtration. protein 

Figure 5 : Isolation of Protein from Natural Source 

seianamantes Observation Table 
1. Egg white / Pulse (Gram dal) 

2. Distilled water S.No. Step Observation Inference 

. Protein solution ? eae, (NH, ). SO, solution i. (egg white) | Torsttsstasesesecnessee | sscessssseneessonn 

5. Beakers 2. Aft ar Stbitos sanewencsctastay) (lusetbiae cect cre os 
6. Glass rod (NH,), SO, solution 

7. Filter paper and funnel Fl Pijcer peerage eis es eee We os le 

Procedure : 4. After i teneabtons JA Me xsecs ets cck i © Weegee eee 

4. Take 10 mL of egg white (protein solution) in a beaker. 

2. Add an equal volume of distilled water and mix well. 

3. Add saturated (NH, )> SO, solution drop by drop with 

constant stirring. 

4. A white precipitate of protein appears. 

5. Allow it to stand for some time. 

6. Filter the mixture using filter paper and funnel. 

7 . Wash the precipitate with a small amount of 

saturated salt solution. 

8. The precipitated protein is collected and dried. 

  

Result : 
Protein was successfully 

isolated from the given natural 

source in the form of a white 

precipitate. 

  

Precautions : 
Add (NH, )» SO, solution drop by drop. 

Stir the solution continuously. 

Do not heat the protein solution. 

Use clean and dry glassware. 

Filter the solution while it is cold. 
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@ Aim > To detect the presence of proteins 

  

Principle : 

  

Requirements : Observation Table : 

1. Protein solution (e.g., Egg albumin) S.No. Observation Inference | 
2. Biuret reagent (Alkaline CuSO, solution) Blue colour of the ue ie 
S), Test tubes 1. solution remains ita ie Pipette ithe, ah absent. 

5. Test tube stand a, Violet or purple colour Protein is 
ears. L 

rocedure : av —— 
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FOR PROTEINS 
’ 6. BIURET TEST a 

    

in a given sample by Biuret. test. 

In alkaline medium, peptide bonds 

of proteins react with Cu2* ions of 

copper sulfate to form a violet or      
purple coloured complex. The intensity 

of the violet colour is proportional to 

the number of peptide bonds present, 

thus confirming the presence of proteins. 

    Pidlin = AMA’ ol 
solution of Biuret well Purple colour 

reagent (Positive test) 

Figure 6: Biuret Test for Proteins 

                 
       
  

  

  

  

  

          

Toke wlsof pater elise gitediiue | SNES 
Add 2 mL of Biuret reagent to it Violet / perglas column aPpedeil 
Mix the contents well. therefore protein is present in 

the given sample. 

  

        
  

   
   
    

Allow it to stand for 2-3 minutes. 

Observe the colour change. 

Note the result. 

   
Precautions : 

  

Use fresh Biuret reagent. 

Do not use dirty test tubes. 

Do not take excess protein solution. 

Add. reagent slowly and. mix properly. Lo AY 

Observe the colour in adequate light. K ti ok A S
e
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: Aim 56 (lle separate and identify amino acids 

using Thin Layer Chromatography (TLC). 

Principle : 

Amino acids when spotted on a TLC 

plate and developed in a suitable solvent 

system, move at different rates depending 

on their polarity and. affinity towards the 

stationary phase. This results in their 

separation. The separated spots are 

  

visualized using ninhydrin reagent. 

  

Requirements : 

41. Amino acid mixture (e.g., Glycine, Alanine, Valine) 

2. TLE plates (Silica gel G) 

3. Developing solvent (n-Butanol : Acetic acid : 

Woter in 4: 1: 2 ratio) 
a Capillary tubes 

3. Ninhydrin reagent 

6. Developing chamber 

7. Spray bottle / Dropper 

8. Pencil, Ruler 

Procedure : 
1. Draw a pencil line 1.5 cm from the bottom of the 

TLC plate. 

2. Spot small amounts of amino acid mixture on the 

line using capil tubes. 

3. Place the plate in the developing chamber containing 
the solvent. 

Allow the solvent front to move up to about 1 cm 

from the top. 

Remove the plate and mark the solvent front. 

Dry the plate. 
Spray evenly with ninhydrin reagent. 

Heat gently to develop the spots. 

Observe the separated spots and calculate Ry values. 
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% 7. TLC OF 
@ AMINO ACIDS $ 
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Development Spotting of Separated After 
amino acid in solvent amino acids spraying with 

samples chamber on TLC plate ninhydrin reagent 

(Coloured spots) 

Figure 7 : TLC of Amino Acids 

  

  

  

  

  

Observation Table : 

; Distance travelled Distance travelled 

Panina cid. |) 1, the soak (em) | by salve frotdl (cn) | ®s Yom 

Glycine ovegseMeecraste fl wessensaneconeee | dnascaoseats 

(obras Wt acseeeeesmers or lll « seccascsecessss All oaeen seas 

Walatie’  alllticevieednatedaren cy Ik sueanatsant exams 
  

ee eeeee eee | eee eee fl eee lll kee 

  

eseeececessnene PF seeeeeeteeeeeeae =| secanceecan             

         
        

Result : 

Amino acids were successfully separated by TEE. 

amino acids showed different R; values. 

  

Different 

     Precautions : 

Do not touch the silica surface of the TLC plate. 

Use fresh and high quality solvent. 

Do not over-develop the plate. 

Handle the plate with forceps. 

Heat gently while developing the spots. 
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Aim > To study the action of salivary amylase 

on starch. 

Principle : 

Requirements : 

  

1. Starch solution (1%) Observation Table : 

3 ee ig Test Test tube Observation Inference 
. Io solution 

4. Benedict’s reagent ‘ Before incubation : 

5. Test tubes fodine sUbagsepssescoemeaacers: Sires te 
A Beaks Test for (A) 

: . Starch After incubation: [| .......seeeeeeee 

7. Water bath (37°C) 2 Feasts iigitt 
8. Pipette 

9. Test tube stand Benedict’s Before incubation : . 

P du Test for (B) Pons atc aidtasitinatee: Reducing — 

roce re ; * Reduci : ‘ LS ncwcvenccsane 

ng A ubation : 
1. Take 2 ml. of 1% starch solution in a test tube. Sear pee haba formed. 5 sill All, 3 Graakl aalidn ocliants al oteb s s0besaebereate: 

3. Incubate the mixture in a water bath at 37°C 
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"8. ACTION OF SALIVARY 
% AMYLASE ON STARCH 

    

Salivary amylase (ptyalin) catalyzes the 

hydrolysis of starch into simpler sugars. 

Starch gives a blue colour with iodine. 

As the reaction proceeds, starch is broken 

           
    

   

  

7 {Gite Sieh Yiadbevny, Aen 
down and the blue gelatt disappears. Shs ee etka vam ite ni, ond \ 

The amount of reducing sugar formed in a test tube. well. 37°C for 10 min. Ge - 

Benedict's). can be detected using Benedict’s reagent.   Figure 8 : Action of Salivary Amylase on Starch 

ee ee ee ee ee ee 

  

  

  

  

  

          
  

   Result : 
Salivary amylase hydrolyzes starch into simpler 

sugars. The disappearance of blue colour with iodine 

and the formation of reducing sugar with Benedict’s 

reagent confirm, the action of amylase on starch. 

   
for 10 minutes. 

After incubation, divide the mixture into two 

parts in two test tubes (A and B). 

To test tube (A), add 2-3 drops of iodine solution. 

Note the colour. 

To test tube (B), add 2 mL of Benedict’s reagent 

and heat in a boiling water bath for 2 minutes. 
Note the colour change. Precautions : 

(A) = Use fresh saliva. 
I Maintain the temperature at 37°C. 

Do not boil the mixture during incubation. 
Use clean and dry test tubes. 

Note the observations immediately. 
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Aim : To estimate the amount of glycine 

Principle : 

    

Requirements : Observation Table : 
: Glycine standard solution 

2. Unknown sample solution SN a Absorbance esc sle 

3y Fdavstiogalten gedgent S| aoe at 660 nm = 
4. 20% Sodium carbonate (Na,CO3) solution (ug/ml) 
5. Distilled water MW: all adcscsestses alo saseacdssratts OW esasgessiase 

6. Test tubes 
7. Pipette Bc ie Serato Mtge Ree a ga oe aie 

8. Colorimeter / Spectrophotometer 3 9. Measuring flask pW geassepeczacs: IL eeegeceeezeccae. WN apeeaeeeaaa 

Pes lute, 3 Ree AY ape taeteeesce NG, Wesabe oceme yl A ieee cx 

1. Pipette 2 mL of standard glycine solution Se | cetsesseeseee | teeeteceetees 0  seeetesnsees 
9. ore Fal nh 8 5 Ap esi, (Plot a standard curve of Absorbance vs Concentration) 

3. Allow it to stand for 3 minutes. 

4. Add 4 mL of 20% Na,CO3 solution. Result : 
5. Mix thoroughly and dilute to a suitable volume 

willy, distill) waka The amount of glycine in the given sample is 

6. After 30 minutes, measure the absorbance at pg/mL. 

660 nm against reagent blank. 

Ts Prepare a standard curve using different ; 

concentrations of glycine. Precautions : 

8. Determine the concentration of glycine in the a es freshly d fs 
prepared reagents. 

Sep er Foal ae Aare @ Use clean and dry test tubes. 
@ Maintain proper time intervals. 

Q Do not mix the reagents in wrong order. 

@ Take absorbance after 30 minutes only. 

@ Use reagent blank for setting the instrument.   

  

9, ESTIMATION , 228 
4. OF GLYCINE 

¢ 

    

in a given sample by Folin’s reagent 

method. 

  

Glycine reacts with Folin-Ciocalteu 

phenol reagent in alkaline medium to 

produce a blue colour. The intensity 

of the colour developed is directly 

proportional to the concentration of 

glycine present in the sample. 

          
Glycine Add Mix well Add 4mlL of Make up the 

solution 2mL of and wait for 20%Na,CO; volume and 

(2 mL) Folin’s reagent 3 minutes solution measure absorbance 

at 660 nm 

    

         

  Figure 9 : Estimation of Glycine 

    

  

  

  

  

  

  

          
    
       

  

       

   
    

      

  

  
 



  

  

  

   
Aim: To determine the saponification 

value of a given fat or oil. 

Principle : 

Fats and oils (triglycerides) react 

with a known excess of alcoholic 

KOH. The unreacted KOH is then 

back titrated with standard HCL 

using phenolphthalein indicator. 

Saponification value is defined as 

the milligrams of KOH required to 

saponify 1 gram of fat or oil. 

    

         
    

in a flask 

Requirements : 
—_—_— 

    

Weigh. the 
sample (cil/fat) alcoholic KOH water bath for phenolphthalein standard HCL 

Figure 10 : Determination of Saponification Value 

Observation Table : 

10. DETERMINATION OF P22: 
4, SAPONIFICATION VALUE $* 

  

        Add excess Reflux on a 

solution 30 minutes indicator until pink colour 

disappears 

  

  

- Sample (Oil / Fat) 

Alcoholic KOH solution (0.5 N) 

Standard. HCl solution (0.5 N) 
S.No. 

Weight of 
sample 

() 

Volume of 
HCL used 

(mL) 

Saponification 
Value 

(mg KOH / g of sample) 
  

Phenolphthalein indicator 

Conical flask (250 mL)   

Reflux apparatus ee eee eee ees ee 

  

Water bath 

Burette, Pipette             

1S
 

ES
),
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Gh
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Analytical balance 

Procedure : 
a eee 

Weigh accurately about 2 g of the oil or fat in a 

conical flask. 

Result : 
The saponification value of the given sample is 

mg KOH per gram of sample. 

  

  2. Add 25 mL of alcoholic KOH solution (0.5 N). 
  

3. Attach the reflux condenser and heat on a water 

bath for 30 minutes with occasional shaking. 

Cool the flask and add 2-3 drops of phenolphthalein 
indicator. 

Titrate the excess KOH with standard HCl solution 

(0.5 N) until the pink colour disappears. 

Perform a blank titration without the sample. 

Note down the volume of HCl used for sample (V) and 

blank (Vo). 

Calculation : 
Saponification Value = (Vo - V) x N x 56.4 

Weight gof sample (g) 

Where, Vo = Volume of HCL used for blank (mL) 

V = Volume of HCL used for sample (mL) 

= Normality of HCL 

56.1 = Molecular weight of KOH (mg/meq) 

  

* 
* 

oe 
* 

  

  

Calculate the saponification value using the formula.         

   

    

Precautions : 
@ Use freshly prepared alcoholic KOH solution. 

@ Ensure complete reflux for 30 minutes. 

@ Do not lose any sample during transfer. 

@ Use phenolphthalein indicator (not methyl orange). Ny 

@ Titrate carefully; end point is disappearance oyptulole £ Sar 
of pink colour. f 

we 
  

     



   

      

11. DETERMINATION "2! 
OF IODINE VALUE ‘ 

. Aim: To determine the iodine value 

  

| of a given oil or fat. 

Principle : 

Iodine reacts with the carbon- 

carbon double bonds present in 

unsaturated fats and oils (addition 

reaction). The unreacted iodine is wih the ofa Add. excess Add KI Titrate with 

then estimated by titrating with Secajer Nye chen je Sais dine es 

standard, sodium thiosulphate ; 

solution using starch as indicator. Figure 11 : Determination of Iodine Value 

Todine value is the grams of iodine 

absorbed by 100 grams of fat or oil. Observation Table : 

  

  

  

  

  

  

                

       
         

        

      

   
   

  

  

Requirements i Weight of Volume of Volume of | Iodine Value 
“L. Sample (Oil / Fat) S.No. | sample | Na,S,0, used | Na,S,0, used | (grams of I, 

3, dite gallstain, (Glbding) monadlibentde -aphattiwt) (9) fer ry (Vo) | fer ah (V) | per Eas of 
3. Potassium iodide (KI) solution (10%) uF 
4. Sodium thiosulphate solution (0.1 N) a Ill Meesccceeeeceth MM wecertbessteaee. MV. ochevcnreeeee © Ny eng Peroctees ss 

5. Starch indicator (1%) 2 
Re eo pil eect |e aie cies IN ence 

Ge Damien ee eB Wiaesactsssacaasey Il] © aestupaceceees, © ~ descstenzesscs 
8. Conical flask (250 mL) 
9. Burette, Pipette Calculation : 
10. Analytical balance ar by < tie fy odbc’ 

Procedure : Waist of cample () 
+ ee Qa Oe He Where, Vp = Volume of Na,S_0; used for blank (mL) 
2. Add arae of Wijs sofistiie using a pipette. V_ = Volume 5 Na,S20, used for sample (mL) 
3. Stopper the flask and keep it in the dark for 30 minutes N = Normality of Na,S,0; solution 

(shake occasionally). 12.69 = Milliequivalent weight of iodine (mg/meq) 
4. Add 20 mL of 10% KI solution and 100 mL of distilled 

water to the flask. 
5. Titrate the liberated iodine with 0.1 N sodium thi Sesuet ; 

solution using starch indicator near the end point until The iodine value of the given sample is ° 

the blue colour just disappears. 
6. Perform a blank titration in the same way without oil/ fat. 

7. Note down the volume of Na,S,0, used for sample (V) 

and for blank (V,). 
8. Calculate the iodine value using the formula. 

grams of iodine per 100 grams 

  

Use fresh Wijs solution. 

Keep the flask in dark for exactly 30 minutes. 

Add. KI solution before titration. = 

Use starch indicator carefully near the end point. 

1 Do not expose the sample to moisture. 

Perform blank under identical conditions. 

               



— Reet ee 

     

  

   

(oO E> 12. EXTRACTION oF DNA Poe 
FROM ONION / CAULIFLOWER §2 &: 

: Aim: To isolate and visualize DNA 

from onion / cauliflower. 

      

   

    

| Principle : 

Cells are lysed. using detergent and 

salt solution. This breaks the cell and 

nuclear membranes and releases DNA. } 

) Protein and other impurities are} 4 Chop onion / 2. Filter the 3. Add salt 4. Carefully add 5. DNA oppears 
removed by the action of salt and cauliflower and mixture through solution and cold alcohol along as white, stringy 

detergent. DNA is insoluble in cold ye eS mix gently. the inner wall a 

alcohol and separates out as white, buffer. : ; 

stringy threads which can be spooled 

out. 

  

       

   
    

    

  
     

   
   
    

      

     

     

       

    

    

  Figure 12 : Extraction of DNA   
  

  

  

  

  

  

        

Requirements : Observation Table : 
1. Onion / Cauliflower 

2. Extraction buffer (Detergent solution) . 5. viva Msauh stata OS S.No. Observation Inference 

4. Ice-cold ethanol (95%) Elente in clans Ge 

} 5. Muslin cloth i dlsgiflig (lena Cell contents released. 

6. Beaker (100 mL) 
7. Mortar and pestle 9. After adding salt solution, | Proteins and impurities 

8. Glass rod mixture becomes clear. precipitate. 

eee After adding cold alcohol, 
é 3. white threads appear at DNA precipitates out. 

Procedure : the interface. 
1. Take a small piece of onion or cauliflower and Threads b led 

chop it into small pieces. a aya *e rates DNA is extracted. | 
2. Transfer the pieces to a mortar and add 10 mL ew |       

of extraction buffer. Grind gently for 2-3 minutes. 

3. Filter the mixture through muslin cloth into a 

beaker. Collect the filtrate. 

4, Add 5 mL of 10% sodium chloride solution to the 

filtrate and mix gently. 

5. Carefully add 10 mL of ice-cold ethanol along the 

inner wall of the beaker to form a separate layer. 

6. After a. few minutes, white, stringy DNA threads 

   Result : 

DNA was successfully extracted from 

(onion / cauliflower). 

    

  will appear at the interface. Precautions : 
7. Wind the DNA threads on a glass rod and transfer 

to a test tube containing alcohol. - @ Use ice-cold ethanol. 

Add. alcohol slowly to avoid mixing with the filtrate. 

Do not shake the mixture after adding alcohol. 

Use clean glassware and. fresh reagents. 

Handle the sample gently.      
 



  

   
? Aim: 
—————s 

(DNA/RNA) in a given sample. 

  

Principle : 
Nucleic acids contain phosphorus. On 

acid digestion, phosphorus is liberated as 

orthophosphate. Orthophosphate reacts with 

ammonium molybdate in acidic medium to 

form. phosphomolybdic acid which is reduced 

by stannous chloride to give a blue colour 

(‘molybdenum blue’). The intensity of blue 

colour is directly proportional to the amount 

of nucleic acids present. 

    

Requirements : 

1. Sample (DNA/RNA solution) 

2. Perchloric acid (HCLO,) 
3. Ammonium molybdate solution (2.5%) 

4. Stannous chloride solution 

5. Standard. phosphorus solution 

6. Test tubes 

7. Water bath 

8. Pipette, Burette 

9. Colorimeter / Spectrophotometer 

10. Analytical balance 

Feseetlures 
Take 2 mL of the sample in a clean dry test tube. 

z Add 4 mL of 10% perchloric acid carefully. 

3. Heat the test tube in a boiling water bath for 15-20 

minutes until a clear solution is obtained. 

4. Cool the tube and make the volume up to 10 mL 

with distilled water. 

5. Take 2 ml of this solution in a test tube. 

6. Add 1 mL of ammonium molybdate solution (2.5%) 

and mix well. 

7. Add 1 mL of stannous chloride solution. Mix gently 
and allow the blue colour to develop for 10 minutes. 

8 

9. Prepare a standard curve using standard phosphorus 

solutions and determine the amount of nucleic acids 

in the sample.   
  

1. Take the 

sample in a 

test tube. 

  

2 13. DETERMINATION OF 2 " 
4 NUCLEIC ACIDS ee 

To determine the amount of nucleic acids 

2. Add 3. Cool and add 4. Add stannous 5. Blue colour 

perchloric acid ammonium chloride develops. 

and digest. molybdate. reagent. Measure at 

660 nm. 

Figure 13 : Determination of Nucleic Acids 

  

  

  

  

  

  

    

Observation Table : 

So. | Pheghere | Abotbemes | 
(ng/mL) Sample (jig/ml) 

d. 

ee a el cede eescee Mallee ie aveniacd a Ml hn nus cdeatesens 

a Be Mil cee thee eats le Uae pea Ne Aa UES dont arate 

me nemesis ederesemee al UI) gemma neriee 

in il ehaauetestsac           

. Measure the absorbance at 660 nm against reagent blank. 

  
Precautions : 

    

@ 

@ 

Qe 

@ Do not overheat during digestion. 

@ 

Q 

Qe 

(Plot a standard curve of Absorbance vs Concentration) 

Result : 

The amount of nucleic acids in the given sample is 

pg/mL. 

) 
O
e
:
 

    
   

Use clean and dry glassware. 

Handle perchloric acid carefully. 

Ensure complete digestion of the sample. 

Allow proper time for colour development. 

Use reagent blank for zero setting. 

Read absorbance at 660 nm only. 

20 @ |    



   

      

Aim: To synthesize aspirin 

(acetylsalicylic acid) from 

salicylic acid. 

Principle 
Salicylic acid reacts with 

acetic anhydride in presence of 

  

    

  

14. SYNTHESIS oF AspiRIN “*): 

  

  

  

    

  

  

  

  

a few drops of concentrated 

sulphuric acid (as catalyst) to 

form aspirin (acetylsalicylic Salicylic acid Add acetic © Add 2-3 drops Heat in water 
acid) and acetic acid. (2.0 g) anhydride cone. H»SO, — bath (60-70°C) 

(5 mL) for 10-15 min 
COOH COOH 

OH ( ) H,S0, OCOCH, 
+ (CH,CO),0 —— . 

= + cH,cooH| Observation Table : 

== | hae iBeneis acid) rl S.No. Observation Inference 

White crystals of salicylic acid : : Requirements : a: eee Starting material. 
1. Salicylic acid 
2. Acetic anhydride — After adding acetic anhydride, ‘ 

4 en ul rire acid 2. a clear solution is formed. Reactants mix properly. 

4 eee ee solution (5%) On heating, solution becomes 

7. ae (100 mL) S. clear with slight evolution of | Reaction takes place. 
8. Conical flask (250 mL) acetic acid. 
9. Glass rod 

10. Filter funnel and filter paper On. pouri into ice-cold water, bas A: 

11, Watch glass 4. dite crystals separate. hepirin cael aut 

Procedure 
1. Take 2.0 9 of salicylic acid in a 250 ml 

2. Aad 5) ra of Cole abiy ells ty 
3. Add 2-3 drops of concentrated sulphuric 

acid carefully and swirl the flask gently. 
4. K the flask in a water bath (60-70°C) 

for 10-15 minutes with occasional swirling. 
5. Remove the flask and pour the reaction 

mixture into 50 mL of we-cold water with 
stirring. Crystals of aspirin separate out. 

6. Filter the crystals using a filter funnel. 
7. Wash the crystals with a small amount of 

cold water. 

8. Dissolve the crude aspirin in minimum amount 

of hot water. 
9. Add 5% sodium carbonate solution dropwise 

until effervescence stops. 
10. Cool the solution and filter the crystals. 
11. Dry the crystals between filter papers 

and determine the melting point. 

    
  

    5 After recrystallization, white 

shiny crystals are obtained.     Pure aspirin is obtained.     

   

   

     

     

    

  

Result : 

  

  

  

  

Q Use dry glassware. 

Do not overheat the reaction mixture. 

  Wear gloves and avoid inhaling vapours. 

0 @ 

Pour the reaction mixture slowly into ice-cold water. 

Wash the crystals with minimum cold water. 

Aspirin (acetylsalicylic acid) was synthesized successfully. 

Melting point of the product = rc 

% Yield = 

{ Precautions : ] 

   
       

  
  r, 

  

    
     



      

15. SYNTHESIS oF 
,«. BARBITURIC ACID.. 

‘ eo a F Ws’ -'-0 

Aim : To synthesize barbituric acid 

from urea and malonic acid. 

- Principle: 
Urea condenses with malonic acid 

in _— presence of concentrated. 

sulphuric acid (as catalyst) on 

heating to form barbituric acid 

(2,4 ,6-trioxohexahydropyrimidine ). 

On cooling, barbituric acid 

separates out as white erystals. 

    

     

  

  

    

   

  

      

     

Urea + Add. cone, 
Malonic acid H,SO, slowly bath for 20-25 

  

  

  

  

  

  

  

  

  

  

   
     

   
   

    

- with stiri sa 

N a NH, + HOOC—CH coon EH 
Me / : os x. Figure 15: Synthesis of Barbituric Acid 

Urea Malonic acid 7.7 

pam inal Berbitwric acid) Observation Table : 
Requirements : 

TG S.No. Observation Inference 
rea 

2. Malonic acid j : 
a a Mixture after adding conc. ‘ 

3. Conc. acid B Sees ue dl. H,S0, | Am Reaction starts. 

5. Ice cubes a ip 

6. Sodium carbonate solution (5%) n heating, clear solution . 
7. Beaker (100 mL) 2. 15 hte Condensation takes place. 

B. Conical flask (250 mL) btained. 
9. Glass rod ae : 

On pouring into ice-cold water te : i 
10. Filter funnel and filter * | Barbitur id : 
11. Watch glass Pee 3. white crystals separate out. SEES GED precpsse 

On acidifying with sodium 

carbonate solution, solution Impurities are removed. 

becomes clear. 

White crystals are obtained Pure barbituric acid. is 

after recrystallization. obtained.           
Barbituric acid (2,4,6-trioxohexahydropyrimidine) was 

synthesized successfully. 

Melting point of the product = 
   

  

    

  

    
      
        
        

  

  

  
  

Precautions : 

Do not overheat the mixture. 

  

Qo 

Qo 

@ Pour the reaction mixture slowly into ice-cold water. 

@ Wash the crystals with cold water. 

o 

oO 

@ 

  

  Use dry glassware. 

Avoid inhaling vapours of conc. H,SO,.       
  

   



16. SYNTHESIS oF = Pe 
PROPRANOLOL 

     

    

   
Q@ o- 

Aim: To synthesize propranolol 

(1-(isopropylamino)-3-(1-naphthyloxy) 

propan-2-ol). 

Principle : 
Propranolol is synthesized by the 

reaction of 1-(1-naphthyloxy )propan-2-ol 

with isopropylamine in the presence of 

a suitable solvent and acid catalyst. 

The reaction forms a secondary amine LG GQ) ) Ko k #9 ( b 

(propranolol). The product is isolated and (a) (b) (c) (d) (e) (f) 

    

    

—
—
—
—
—
—
—
—
—
_
 

  

  

  
  

  

  

  

  

  

\ 

| purified by suitable method. Reaétaitas |Hes! wader vaflie Coil\dnd|peuriats: (Milla dllalive Extract wath, Gecpatate. ond 
| conc. HCL for 3-4 hours — ice-cold water with NaOH ethanol recrystallize 

. cH,-CH-CH, pe sy CH,-CH-CH, solution to obtain product OE a a OY Z HOF. SS ~ OH . 
CHy Heat | Figure 16 : Synthesis of Propranolol 

MM 
MN 

1-(1-Naphthyloxy) _—_‘Isopropylamine “cs | Observation Table : 
propan-2-ol Propranolol = 

S.No. Observation Inference 

Requin 0 ing, the solution beco 1- “Naga proper 2-ol 1. bibles, gbitaincamecideaieadl ET proceeds. 
  

ie homogeneous. 

Concentrated hydrochloric acid 9 On pouring into ice-cold water, | Product precipitates 
Ethanol (95% 

Sain ae ae solution (10%) a cloudy mixture is obtained. on basification. 
    
  

o
P
 

a
e
 

| 

He a 3 Two layers are formed. after Product extracted in 

Beaker (250 mL) "| extraction with ethanol. ethanol layer. 
  

Round. bottom flask (250 mL) 

  

=
         

10. Reflux condenser On evaporation, a solid residue . 

11. Heating mantle / Water bath tlie, cbbsined. Crude product obtained. 
12. Separating funnel 
13, Filter funnel and filter paper 5 After recrystallization, white Pure propranolol 

14. Watch glass i crystals are formed. crystals obtained. 
  

Procedure : 
1. Take 10 g of 1-(1-naphthyloxy)propan-2-ol ina 250 mL 

round bottom flask. 

2. Add 10 mL of isopropylamine and 10 mL of conc. HCL. 

| 3. Attach a reflux condenser and heat the reaction mixture 

\ on a water bath for 3-4 hours with occasional stirring. 

4. After completion, cool the mixture and pour into 100 mL 

of ice-cold water with stirring. 

5. Make the solution alkaline with 10% sodium hydroxide 

  

    

        
    

Result : 
Propranolol was synthesized successfully. 

Melting point of the product = 

% Yield = 

  

  

  

  

solution (pH 8-9). Precautions : 
f 6. Extract the product with ethanol (3 x 25 mL). 

7. Combine the alcoholic extracts and evaporate on a water bath @ Use pure and dry reagents. 
Add conc. HCL slowly with constant stirring. 

Maintain proper reflux to avoid loss of reactants. 

Cool the reaction mixture before basification. 

Use minimum amount of ethanol for extraction. 

Wash the crystals with cold ethanol. 

Dry the product completely before taking night 

Wear gloves and goggles while handling 

( to obtain crude propranolol. 

8. Purify the crude product by recrystallization from ethanol-water. 
{ 9. Filter the crystals, wash oth) cll pthread eh ey. 
( 10. Record the weight, melting point and % yield. 

©
o
o
e
o
o
o
s
 

         



  

17. SYNTHESIS oF = Pat? 
BENZIL 

      

  

   

  

| tae Ge 

Aim : To synthesize benzil from 

benzoin by oxidation with 

concentrated nitric acid. 

Principle : 

Benzoin on _ oxidation § with 

concentrated nitric acid gives 

benzil (1,2-diphenyl-1,2-ethanedione). 
The reaction proceeds through “a 

oxidation of the secondary alcohol (a) (b) 

    

  

    

     
    

  

  

       

  

  

  

  

  

  

          
  

group to a diketone. | Benzoin + Heat on water bath Pour into Filter & wash Dissolve in hot Cool to 
conc. HNO, — for 15-20 minutes crushed ice with water ethanol. (minimum crystallize 

i Cone. HNO, i i with stirring (100 mL) quantity) benzil 
PhR—CH—C—Ph <——s PR—C—C—Ph 

Heat 

OH 

Benzak Benzil Figure 17 : Synthesis of Benzil 

uirements : ; 
Requirer Observation Table : 
2. Concentrated nitric acid 

3. Distilled water S.No. Observation Inference 
4. Crushed ice 
5. Sodium bicarbonate solution (10%) On adding conc. HNO, to benzoin, i 
6. Ethanol aes 1. yellow colour casei 0 ; 
7. Beaker 
8. Conical flask (250 mL) On heating, the yellow colo Aa e 
9. Glass bie 2. Heian , Je eel Reaction is in progress. 

10. Funnel 
11. Filter paper 7 : , 

P Watch glass 3. oi weandy aco re 
rocedure: ° 

4. Take 5.0 benzoin in a 250 mL beaker. On recrystallization, white to i ‘ 
2. Add 15 A2y concentrated nitric acid slowly 4. yellow caps cera AbBaided! pole Pure benzil is obtained. 

with constant stirring. 

  

3. Heat the mixture on a water bath for 15-20 minutes 

  

  

  

  

4. Cool the reaction mixture and pour it into 100 mL Result : 
crushed. ice with stirring. : 7 

5 Bagi iis tas Weide Picdion Benzil was synthesized successfully. . 

6. Wash the solid with water until washings are Melting point of the p ast = °C a 

% Yield = 

Precautions :     
    

  

@ Add concentrated nitric acid slowly with stirring. 

Wash the product thoroughly to remaeve acid. 

Dry the preduct completely before taking weight. 

Wear gloves and. goggles while handling chemicals. ©
e
o
o
o
d
o
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