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             Determination of A, B, O and Rh blood groups in human beings 

Aim: 

The aim of this experiment is to determine the ABO and Rh blood groups in human subjects. 

Principle: 

Blood groups are determined by the presence or absence of specific antigens on the surface of 

red blood cells (RBCs) and antibodies in the plasma. The ABO blood group system classifies 

blood into four main types: A, B, AB, and O, based on the presence or absence of A and B 

antigens. The Rh factor (Rhesus factor) determines whether the blood type is Rh-positive or 

Rh-negative. 

Materials and Methodology: 

Materials: 

 Blood samples from human subjects 

 Anti-A serum 

 Anti-B serum 

 Anti-Rh serum (Anti-D serum) 

 Glass slides 

 Droppers 

 Alcohol swabs 

 Lancets 

 Gloves 

 Safety goggles 

Methodology: 

1. Sample Collection: 
o Obtain blood samples from each subject using a lancet and collect a drop of 

blood. 

2. Slide Preparation: 

o Label glass slides with the subject's identification. 

o Place a drop of blood on each slide. 

3. Testing for ABO Blood Group: 
o Add anti-A serum to one blood drop and anti-B serum to another blood drop. 

o Mix the serum and blood gently using separate sticks or applicators. 

o Observe for agglutination (clumping) of RBCs: 

 If blood with anti-A serum clumps, the blood type is A. 

 If blood with anti-B serum clumps, the blood type is B. 

 If both anti-A and anti-B serums clump, the blood type is AB. 

 If neither serum clumps, the blood type is O. 

4. Testing for Rh (D) Factor: 
o Add anti-Rh serum to a separate drop of blood. 

o Mix gently and observe for agglutination: 

 If agglutination occurs, the blood type is Rh-positive (Rh+). 
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 If no agglutination occurs, the blood type is Rh-negative (Rh-). 

5. Record Results: 

o Record the blood type based on the observed reactions with the serums. 

Procedure: 

1. Prepare the workspace: Ensure all materials are sterilized and labeled correctly. 

2. Collect blood samples: Use lancets to prick the subject's fingertip and collect a small 

drop of blood. 

3. Prepare slides: Label glass slides with subject identifiers. 

4. Test for ABO blood group: 
o Place a drop of blood on a slide. 

o Add anti-A serum to one drop and anti-B serum to another drop. 

o Mix gently and observe for clumping. 

5. Test for Rh factor: 
o Use a separate drop of blood on a new slide. 

o Add anti-Rh serum and mix gently. 

6. Interpret results: Based on clumping reactions, determine the ABO and Rh blood 

group for each subject. 

Example Results: 

 Subject 1: 

o ABO Blood Group: A Rh+ 

 Subject 2: 

o ABO Blood Group: B Rh- 

 Subject 3: 

o ABO Blood Group: AB Rh+ 

 Subject 4: 

o ABO Blood Group: O Rh- 

These results demonstrate the determination of ABO and Rh blood groups using serological 

techniques. 
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Diagnostic test for typhoid fever 

Aim: 
The aim of this diagnostic test is to detect the presence of Salmonella typhi bacteria, which 

cause typhoid fever, in clinical samples from suspected patients. 

Principle: 
The test is based on the principle of detecting specific antigens or antibodies related to 

Salmonella typhi in patient samples. Common methods include serological tests to detect 

antibodies produced by the patient's immune response or molecular tests to directly detect 

bacterial DNA. 

Materials and Methodology: 

Materials: 

 Blood samples or stool samples from suspected patients 

 Reagents for serological testing (e.g., anti-Salmonella antibodies, enzyme conjugates) 

 Molecular biology reagents (if using PCR or molecular methods) 

Methodology: 

1. Serological Test (Widal Test): 
o Patient serum is tested against known antigens from Salmonella typhi. 

o Agglutination indicates the presence of specific antibodies in the patient's 

serum against Salmonella antigens. 

2. Molecular Test (PCR): 
o DNA is extracted from patient samples (blood or stool). 

o PCR primers specific to Salmonella typhi DNA are used to amplify target 

sequences. 

o Detection of amplified DNA confirms the presence of Salmonella typhi. 

Procedure: 

Serological Test (Widal Test): 

1. Collect patient serum samples. 

2. Mix patient serum with standardized Salmonella typhi antigens. 

3. Incubate and observe for agglutination reactions. 

4. Interpret results based on agglutination patterns (titers) of antibodies. 

Molecular Test (PCR): 

1. Extract DNA from patient samples using appropriate extraction methods. 

2. Set up PCR reaction mixtures containing primers specific to Salmonella typhi. 

3. Run PCR cycles according to established protocols. 

4. Analyze PCR products using gel electrophoresis or other detection methods to 

confirm the presence of Salmonella typhi DNA. 
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Expected Results: 

 Serological Test: Positive results show agglutination at specific dilutions, indicating 

the presence of antibodies against Salmonella typhi antigens. 

 Molecular Test: Positive results show the amplification of Salmonella typhi DNA 

bands on gel electrophoresis or through fluorescence detection. 
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VDRL Test 

Aim: 

The aim of the VDRL test is to detect the presence of antibodies that the body produces in 

response to the bacterium Treponema pallidum, which causes syphilis. 

Principle: 

The VDRL test is a non-treponemal test that detects antibodies (IgM and IgG) produced 

against lipoidal material released from damaged host cells and Treponema pallidum. The 

reaction is based on the principle of flocculation (clumping) when patient serum containing 

these antibodies is mixed with an antigen suspension. 

Materials: 

 Patient serum or plasma 

 VDRL antigen (containing cardiolipin, cholesterol, and lecithin) 

 Buffered saline solution 

 Glass slide or test plate 

 Mixing stick or applicator 

Methodology: 

1. Preparation: 

o Prepare VDRL antigen suspension by mixing it thoroughly with buffered 

saline solution. 

2. Procedure: 

o Take a small amount (usually 50 microliters) of patient serum and place it on a 

clean glass slide or test plate. 

o Add an equal amount of VDRL antigen suspension to the serum. 

o Mix the antigen and serum thoroughly using a mixing stick or applicator. 

o Rotate the slide or plate gently for 4 minutes and observe for clumping 

(flocculation). 

3. Interpretation of Results: 

o Positive Result: Clumping (agglutination) observed within 2 minutes 

indicates the presence of antibodies against Treponema pallidum. The degree 

of clumping may vary from slight to very strong, and this is graded 

accordingly. 

o Negative Result: No clumping observed after the specified time (4 minutes). 

This suggests the absence of detectable antibodies. 

Interpretation of Results: 

 Non-reactive (Negative): No clumping or only very slight clumping observed. 

 Reactive (Positive): Clear clumping observed within the specified time frame. 

 Borderline: Ambiguous result where slight clumping is observed but not definitive. 

Requires retesting or further confirmation. 
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Note: 

 The VDRL test is a screening test and may produce false-positive results, especially 

in conditions other than syphilis (e.g., autoimmune diseases, pregnancy, recent 

vaccination). 

 Confirmation of positive results is usually required with a more specific treponemal 

test, such as the FTA-ABS (fluorescent treponemal antibody absorption) test. 

This test is crucial in diagnosing syphilis, but interpretation should always be done in 

conjunction with clinical signs, symptoms, and other laboratory tests for accurate diagnosis 

and management. 
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Bleeding time and clotting time 

 

Bleeding Time 

Aim: The aim of measuring bleeding time is to assess the ability of blood to clot and stop 

bleeding after a small incision or puncture. 

Principle: Bleeding time measures the time required for a standardized wound to stop 

bleeding. It primarily assesses platelet function and their ability to aggregate and form a 

platelet plug at the site of injury. 

Materials and Methodology: 

 Materials: Lancet, stopwatch, gauze or filter paper. 

 Methodology: 
1. Preparation: Choose a suitable location on the subject's skin (often the 

forearm) and clean it thoroughly. 

2. Procedure: 

 Make a small incision or prick (typically 1-2 mm deep) using a lancet. 

 Immediately start the stopwatch. 

 Blot the wound gently every 30 seconds with filter paper until bleeding 

stops completely (no oozing). 

 Record the time taken for bleeding to stop. 

Clotting Time 

Aim: The aim of measuring clotting time is to evaluate the efficiency of the coagulation 

pathway in forming a stable clot. 

Principle: Clotting time measures the time it takes for blood to clot after the addition of a 

clotting agent (such as calcium chloride or thromboplastin). It primarily assesses the activity 

of the clotting factors and fibrinogen in the blood. 

Materials and Methodology: 

 Materials: Test tube, blood sample, clotting agent (e.g., calcium chloride, 

thromboplastin), stopwatch. 

 Methodology: 
1. Preparation: Collect a venous blood sample using a sterile syringe or vacuum 

tube. 

2. Procedure: 

 Transfer the blood sample into a clean, dry test tube. 

 Add a few drops of the clotting agent (depending on the specific 

protocol being followed). 

 Immediately start the stopwatch. 

 Gently tilt the test tube at intervals to observe clot formation. 
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 Stop the stopwatch when a stable clot is observed (typically no 

movement when the test tube is tilted). 

Example Results: 

 Bleeding Time: 3 minutes and 45 seconds. 

 Clotting Time: 5 minutes and 10 seconds. 

These times can vary depending on factors such as individual health, medication, and 

experimental conditions. It's important to note that these tests are basic indicators and may 

not fully reflect all aspects of hemostasis and coagulation. 
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 Determination of Total White Blood Cell (WBC) Count 

Aim: 

To determine the total white blood cell count in a given sample using a hemocytometer and 

Wright-Giemsa staining method. 

Principle: 

White blood cells (WBCs) are counted using a hemocytometer, which allows for precise 

counting under a microscope. Wright-Giemsa staining differentiates WBCs from other cells 

based on their staining properties. 

Materials and Methodology: 

Materials: 

 Hemocytometer 

 Microscope 

 Wright-Giemsa stain 

 Dropper or pipette 

 Diluent (e.g., isotonic saline) 

 Cover slips 

 Timer 

 WBC counting chamber (Neubauer chamber) 

Methodology: 

1. Sample Preparation: 

o Obtain a blood sample from a subject using venipuncture. 

o Mix the blood gently with an anticoagulant to prevent clotting. 

2. Dilution of Blood: 
o Dilute the blood sample with isotonic saline in a ratio appropriate for counting 

(e.g., 1:20 dilution). 

3. Loading the Hemocytometer: 

o Place a clean cover slip on the counting chamber. 

o Fill the chamber with the diluted blood sample using a dropper or pipette. 

4. Counting Procedure: 

o Allow the cells to settle for a few minutes to ensure even 

 

 

 

                                                           

 



D.N.R College (A), Bhimavaram                                                               Department of Biotechnology  

 
 

Name of the Faculty: Sri P  D R SATISH                                                             Lab manual  for MSc 

                                 Lecturer in Biotechnology 

                                 
 

Radial Immuno diffusion 

Aim: 

The aim of radial immunodiffusion is to quantify the concentration of a specific antigen in a 

sample using the principle of antigen-antibody reactions. 

Principles: 

Radial immunodiffusion relies on the principle that when an antigen diffuses radially through 

a semi-solid medium (such as agarose or agar), it forms a visible precipitin ring with 

antibodies embedded in the medium. The diameter of this ring is directly proportional to the 

concentration of the antigen in the sample. 

Materials: 

1. Antigen sample: The sample whose concentration is to be measured. 

2. Antibody: Specific antibodies against the antigen of interest. 

3. Agarose or agar gel: Semi-solid medium where diffusion occurs. 

4. Petri dishes: To hold the agarose gel. 

5. Punching device: To create wells in the agarose gel for sample and standard. 

6. Buffer solutions: To prepare the agarose gel and dilute samples. 

7. Calibrated pipettes and tips: For precise measurement and handling of samples and 

reagents. 

8. Incubator: To maintain optimal temperature for diffusion and reaction. 

Methodology: 

1. Preparation of agarose gel: Prepare agarose or agar gel according to standard 

protocols. Pour it into Petri dishes and allow it to solidify. 

2. Preparation of samples and standards: 

o Create wells in the gel using a punching device. 

o Place standards of known antigen concentration in some wells. 

o Place samples and dilutions in separate wells. 

3. Diffusion and reaction: 

o Incubate the Petri dishes to allow antigen-antibody reactions to occur. 

o Over time, the antigen diffuses radially from the wells into the gel and reacts 

with the specific antibodies to form a precipitin ring. 

4. Measurement: 

o Measure the diameter of the precipitin ring (zone of equivalence) formed 

around each well after a defined incubation period. 

o Use a calibrated ruler or a specialized measuring device to ensure accuracy. 

Procedure: 

1. Prepare the gel: Prepare and pour the agarose gel into Petri dishes. 

2. Create wells: Use a punching device to create wells in the gel. 

3. Add standards and samples: Add known standards and samples into the respective 

wells. 
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4. Incubation: Incubate the Petri dishes under controlled conditions (e.g., temperature, 

humidity). 

5. Measurement: After incubation, measure the diameter of the precipitin rings formed 

around each well. 

6. Calculate antigen concentration: Use a standard curve generated from the known 

standards to determine the concentration of antigen in the samples based on the 

diameter of the rings. 

Interpretation of Results: 

 The diameter of the precipitin ring is directly proportional to the concentration of 

antigen in the original sample. 

 Compare the diameter of the rings formed around the sample wells with those around 

the standard wells of known concentrations. 

 Calculate the antigen concentration in the original sample using the standard curve 

generated from the known standards. 

In conclusion, radial immunodiffusion is a precise and straightforward method for 

quantifying antigens in biological samples based on their diffusion and reaction with specific 

antibodies in a semi-solid medium. Its simplicity and reliability make it a valuable tool in 

various fields such as clinical diagnostics, research, and quality control in biotechnology and 

pharmaceutical industries. 

 

 

 

 

 

 

 

 

 

                          

 

 

 

 



D.N.R College (A), Bhimavaram                                                               Department of Biotechnology  

 
 

Name of the Faculty: Sri P  D R SATISH                                                             Lab manual  for MSc 

                                 Lecturer in Biotechnology 

                                 
 

Rocket Immuno electrophoresis 

Aim: To quantitatively measure the concentration of a specific antigen in a sample using 

rocket immunoelectrophoresis. 

Principles: Rocket immunoelectrophoresis is an immunodiffusion technique used to quantify 

antigens. The method combines electrophoresis with immunoprecipitation, allowing antigens 

to migrate through a gel containing specific antibodies. When the antigen encounters its 

corresponding antibody, an immunoprecipitate forms, creating a "rocket" shape. The height 

of the rocket is proportional to the antigen concentration. 

Materials: 

1. Agarose gel 

2. Buffer solution (e.g., Tris-glycine buffer) 

3. Antigen samples 

4. Specific antibodies (monoclonal or polyclonal) 

5. Standard antigen solutions of known concentrations 

6. Gel casting equipment (e.g., plates, combs) 

7. Electrophoresis apparatus 

8. Staining reagents (e.g., Coomassie Brilliant Blue or Amido Black) 

9. Pipettes and micropipettes 

10. Glass slides 

11. Plastic wrap or sealing film 

12. Gel documentation system (for result analysis) 

Methodology: 

1. Preparation of Agarose Gel: 
o Prepare a 1% agarose gel by dissolving agarose in the buffer solution. 

o Boil until the agarose is fully dissolved. 

o Cool the solution to about 55°C before adding specific antibodies to a final 

concentration that will adequately react with the antigen. 

o Pour the gel solution into a casting tray and insert a comb to create wells. 

2. Loading Samples and Standards: 
o Once the gel has solidified, carefully remove the comb to reveal the wells. 

o Load known concentrations of standard antigen solutions into the wells for 

calibration. 

o Load the unknown antigen samples into the remaining wells. 

3. Electrophoresis: 
o Place the gel into the electrophoresis tank filled with the buffer solution. 

o Connect the electrodes and apply an appropriate voltage (e.g., 100V) to allow 

the antigen to migrate through the gel. 

o Run the electrophoresis until the antigen has traveled a sufficient distance to 

form rockets. 

4. Staining and Visualization: 
o After electrophoresis, stain the gel using a protein staining reagent. 

o Wash the gel to remove excess stain and visualize the rockets formed by 

antigen-antibody complexes. 
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Procedure: 

1. Gel Preparation: 
o Dissolve 1g of agarose in 100mL of Tris-glycine buffer. 

o Heat to dissolve, cool to 55°C, and mix in antibodies. 

o Pour the mixture into a gel casting tray and allow it to set. 

2. Sample Loading: 
o Prepare antigen standards and unknown samples. 

o Load 10µL of each standard and sample into separate wells. 

3. Electrophoresis: 

o Set up the electrophoresis apparatus. 

o Run at 100V for 1-2 hours until rockets are well-formed. 

4. Staining: 
o Stain the gel with Coomassie Brilliant Blue for 1 hour. 

o Destain in a destaining solution until clear rockets are visible. 

5. Result Analysis: 

o Measure the height of the rockets from the well to the tip. 

o Plot the rocket heights of the standards against their concentrations to create a 

standard curve. 

o Determine the concentration of the unknown samples by comparing their 

rocket heights to the standard curve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Enzyme-Linked Immunosorbent Assay (ELISA) 

Aim 
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The aim of an ELISA is to detect and quantify specific antigens or antibodies in a sample. 

This assay is widely used in diagnostics, research, and quality control. 

Principles 

ELISA is based on the specific binding between an antigen and an antibody. The assay uses 

an enzyme linked to an antibody or antigen as a marker for detection. The enzyme reacts with 

a substrate to produce a measurable signal, typically a color change. 

Types of ELISA 

1. Direct ELISA: Detects antigens using an enzyme-labeled primary antibody. 

2. Indirect ELISA: Detects antibodies using a primary antibody followed by an 

enzyme-labeled secondary antibody. 

3. Sandwich ELISA: Detects antigens using a capture antibody and a detection 

antibody, both specific to different epitopes of the antigen. 

4. Competitive ELISA: Measures the amount of antigen by its ability to compete with a 

labeled antigen for binding to an antibody. 

Materials 

1. Microplate (96-well plate) 

2. Coating buffer (e.g., carbonate-bicarbonate buffer) 

3. Blocking buffer (e.g., BSA, non-fat dry milk) 

4. Wash buffer (e.g., PBS with Tween-20) 

5. Primary antibodies (specific to the target antigen) 

6. Secondary antibodies (enzyme-conjugated, specific to the primary antibody) 

7. Substrate solution (e.g., TMB for HRP, pNPP for AP) 

8. Stop solution (e.g., sulfuric acid for TMB) 

9. Standards and samples (antigen or antibody of interest) 

10. Microplate reader (for measuring absorbance) 

Methodology 

1. Coating: The microplate wells are coated with an antigen or antibody specific to the 

target. 

2. Blocking: Non-specific binding sites in the wells are blocked using a blocking buffer. 

3. Incubation: Samples and standards are added to the wells and incubated to allow 

binding. 

4. Detection: Enzyme-conjugated antibodies are added to the wells and incubated to 

allow binding. 

5. Substrate Addition: A substrate for the enzyme is added, resulting in a color change. 

6. Measurement: The intensity of the color change is measured using a microplate 

reader. 

Procedure 
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Example: Indirect ELISA for detecting antibodies 

1. Coating the Plate: 

o Dilute the antigen in coating buffer. 

o Add 100 µL of the antigen solution to each well. 

o Incubate the plate overnight at 4°C. 

2. Blocking: 

o Remove the coating solution. 

o Add 200 µL of blocking buffer to each well. 

o Incubate for 1 hour at room temperature. 

3. Incubation with Primary Antibody: 

o Wash the wells three times with wash buffer. 

o Add 100 µL of diluted serum samples or standards to the wells. 

o Incubate for 1-2 hours at room temperature. 

4. Incubation with Secondary Antibody: 

o Wash the wells three times with wash buffer. 

o Add 100 µL of enzyme-conjugated secondary antibody to each well. 

o Incubate for 1 hour at room temperature. 

5. Substrate Reaction: 

o Wash the wells three times with wash buffer. 

o Add 100 µL of substrate solution to each well. 

o Incubate in the dark until the desired color develops. 

6. Stopping the Reaction: 

o Add 50 µL of stop solution to each well. 

7. Reading the Plate: 

o Measure the absorbance at the appropriate wavelength using a microplate 

reader (e.g., 450 nm for TMB). 

Results 

The absorbance readings correlate with the concentration of the target antigen or antibody in 

the samples. A standard curve is generated from the standards to quantify the target in 

unknown samples. The results are analyzed to determine the presence and concentration of 

the target molecule. 

By comparing the absorbance of samples to the standard curve, one can calculate the 

concentration of the target antigen or antibody in the samples. 
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