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         1. Enumeration of Bacteria by TPC Method  
  
      TPC (Total Plate Count) method, also known as standard plate count or aerobic plate 

count, is a widely used technique for enumerating bacteria in a sample. Here are some 

practical notes for performing TPC enumeration: 

 

 Sample Preparation: 

 

Ensure that the sample is properly collected and represents the population of interest. 

Homogenize the sample thoroughly to ensure even distribution of microorganisms. 

 

Dilution Series: 

 

Prepare a series of dilutions of the sample to ensure that the colonies formed on the agar 

plates are countable (usually between 30 to 300 colonies per plate). 

Dilutions are typically prepared using a diluent such as sterile saline or sterile distilled water. 

 

Inoculation: 

 

Aseptically transfer appropriate volumes of each dilution onto the surface of suitable agar 

plates (such as Plate Count Agar). 

Spread the inoculum evenly across the agar surface using a sterile glass spreader. 

 

Incubation: 

 

Incubate the inoculated plates inverted (agar side up) at the appropriate temperature (usually 

30-37°C) for a specific period (typically 24-48 hours). 

Incubation time and temperature may vary depending on the microorganisms being 

enumerated. 

 

Counting: 

 

After the appropriate incubation period, count the colonies on each plate. 

Count only the colonies that are typical for the organism being enumerated, avoiding any 

contaminants or colonies that are too small or too large. 

 

Calculations: 

 

Calculate the colony-forming units per milliliter (CFU/ml) or gram (CFU/g) of the original 

sample by considering the dilution factor and the number of colonies counted on each 

plate. 

 

Recording Results: 

 

Record the results accurately, including the dilution factors, colony counts, and any other 

relevant information. 

Express the results in CFU/ml or CFU/g of the original sample. 

 

Quality Control: 



 

 Include appropriate positive and negative controls in each batch of samples to ensure the 

accuracy and reliability of the results. 

Monitor and document any deviations from standard procedures and troubleshoot as 

necessary. 

Safety Precautions: 

Follow standard microbiological safety practices, including wearing appropriate personal 

protective equipment (PPE) and disinfecting work surfaces and equipment. 

Dispose of biohazardous materials properly according to established protocols. 

 

Data Analysis: 

 

Analyze the results statistically if necessary to determine the microbial load or to compare 

samples. 

Interpret the results in the context of the specific requirements or standards for the product or 

environment being tested. 

By following these practical notes, you can effectively perform bacterial enumeration using 

the TPC method. Always refer to standard microbiological methods and guidelines for 

specific protocols and best practices. 

 
  

   2. Enumeration of total Coliforms  

  

Here are practical notes for enumerating total coliforms, typically performed using the 

membrane filtration technique: 

Sample Collection: 

Ensure that samples are collected aseptically in sterile containers. 

Collect samples from various points representative of the source being tested. 

Sample Preparation: 

Homogenize the sample thoroughly to ensure an even distribution of coliform bacteria. 

If the sample contains solid particles, it may need to be filtered or diluted before analysis. 

Membrane Filtration: 

Use sterile filtration apparatus (filtration manifold) and appropriate membrane filters (usually 

0.45 μm pore size) for coliform enumeration. 

Filter an appropriate volume of the sample through the membrane filter under low vacuum to 

trap bacteria on the filter. 

Incubation: 

Place the membrane filters on selective or differential agar media such as m-Endo or m-

ColiBlue24 agar, which suppresses the growth of non-coliform bacteria and facilitates 

the identification of coliforms. 

Incubate the agar plates at the appropriate temperature (usually 35-37°C) for 24 hours. 

Enumeration: 

After the incubation period, count the colonies showing typical coliform characteristics, such 

as pink to red colonies with or without gas production. 

Use a colony counter or a magnifying lens to facilitate accurate counting. 

Calculations: 

Calculate the number of coliform colonies per unit volume of the original sample, 

considering the volume filtered and any dilutions made during sample preparation. 

Quality Control: 



Include appropriate positive and negative controls in each batch of samples to ensure the 

accuracy and reliability of the results. 

Monitor and document any deviations from standard procedures and troubleshoot as 

necessary. 

Safety Precautions: 

Follow standard microbiological safety practices, including wearing appropriate personal 

protective equipment (PPE) and disinfecting work surfaces and equipment. 

Dispose of biohazardous materials properly according to established protocols. 

Data Analysis: 

Analyze the results statistically if necessary to determine the concentration of total coliforms 

in the sample. 

Interpret the results in the context of regulatory standards or guidelines for water quality or 

other applications. 

By following these practical notes, you can effectively enumerate total coliforms using the 

membrane filtration technique. Always refer to standard microbiological methods and 

guidelines for specific protocols and best practices. 

 
  

  

3.Examination of pathological changes in gills and gut lumen, lymphoid organ, muscles 

and nerves of fish  

  
Examination of pathological changes in various organs of fish, including gills, gut lumen, 

lymphoid organs, muscles, and nerves, is crucial for understanding the health status and 

diagnosing diseases. Here's how you can approach examining each of these organs: 

Gills: 

Gills are vital respiratory organs in fish, and they are often affected by various diseases and 

environmental stressors. 

To examine gills, carefully remove them from the fish, avoiding damage or tearing. 

Inspect the gills for discoloration, swelling, lesions, excess mucus production, and necrotic 

areas. 

Use a dissecting microscope or magnifying glass to observe gill filaments and lamellae for 

any abnormalities, such as fusion, hyperplasia, or hypertrophy. 

Gut Lumen: 

The gut plays a crucial role in digestion and nutrient absorption in fish. 

Open the fish abdomen carefully to access the gut. 

Examine the gut lumen for any abnormalities such as inflammation, hemorrhage, ulceration, 

or presence of parasites. 

Record the presence of any foreign bodies, undigested food particles, or abnormal contents in 

the gut. 

Lymphoid Organs (e.g., spleen, kidney): 

Lymphoid organs are important components of the fish immune system and are involved in 

immune responses and hematopoiesis. 

Remove lymphoid organs such as the spleen and kidney for examination. 

Look for changes in size, color, texture, and presence of nodules or lesions. 

Histological examination may be necessary to detect cellular abnormalities or infiltration of 

immune cells. 

Muscles: 

Muscles provide locomotion and are a major source of protein in fish. 

Examine muscle tissue for any signs of inflammation, hemorrhage, necrosis, or myopathy. 



Look for changes in muscle color, texture, and integrity. 

Palpate the muscles to detect any firmness, softness, or abnormal nodules. 

Nerves: 

Nerves control movement and sensory functions in fish. 

Carefully dissect the fish to access nerves, especially those located along the spinal cord and 

near major organs. 

Look for signs of nerve degeneration, inflammation, compression, or trauma. 

Histological examination may be necessary to evaluate nerve tissue at the cellular level. 

Histological Examination: 

For a detailed assessment of pathological changes, collect tissue samples from affected 

organs and fix them in appropriate preservatives (e.g., formalin). 

Process the tissue samples, embed them in paraffin wax, and section them using a microtome. 

Stain the tissue sections with hematoxylin and eosin (H&E) or other specific stains for 

visualization under a light microscope. 

Interpret histological findings to identify specific lesions, cellular abnormalities, and 

pathological changes in the examined organs. 

Documentation and Reporting: 

Document all observations systematically, including organ appearance, size, color, texture, 

and any abnormalities detected. 

Take photographs or make sketches to illustrate important findings. 

Prepare a detailed report summarizing the pathological changes observed in each organ and 

provide diagnostic interpretations or recommendations for further investigation or 

treatment. 

By following these steps, you can effectively examine pathological changes in gills, gut 

lumen, lymphoid organs, muscles, and nerves of fish, contributing to the diagnosis and 

management of diseases in aquatic species. 

 
  

4.Examination of pathological changes in gills and gut lumen, lymphoid organ, muscles 

and nerves of fish   

  

Here are practical record notes for the examination of pathological changes in gills, gut 

lumen, lymphoid organ, muscles, and nerves of fish: 

Preparation: 

Set up a clean and well-lit workspace equipped with necessary tools including dissecting 

instruments (scissors, forceps), magnifying glass, slides, and fixatives. 

Ensure proper disposal methods for biohazardous materials and contaminated specimens. 

Sample Collection: 

Obtain fish specimens from aquaculture facilities, research institutes, or affected areas. 

Record relevant information such as species, size, weight, location, and any observed 

abnormalities or symptoms. 

Gill Examination: 

Carefully remove gills from the fish, avoiding damage or tearing. 

Inspect gills for discoloration, lesions, excess mucus, and abnormalities in structure (such as 

fused lamellae or hypertrophy). 

Use a magnifying glass or dissecting microscope to examine gill filaments and lamellae 

closely. 

Gut Lumen Examination: 

Open the fish abdomen and carefully remove the gut. 



Examine the gut lumen for inflammation, hemorrhage, ulcers, presence of parasites, and 

abnormal contents. 

Record any observations regarding the appearance, color, and integrity of the gut wall. 

Lymphoid Organ Examination: 

Identify lymphoid organs such as the spleen and kidney. 

Examine the size, color, texture, and presence of nodules or lesions in lymphoid tissues. 

Note any changes suggestive of inflammation, hyperplasia, or atrophy. 

Muscle Examination: 

Examine muscle tissues for abnormalities in color, texture, and integrity. 

Look for signs of inflammation, hemorrhage, necrosis, or presence of nodules. 

Palpate the muscles to detect any firmness, softness, or irregularities. 

Nerve Examination: 

Carefully dissect the fish to access nerve tissues, especially along the spinal cord and near 

major organs. 

Examine nerves for signs of degeneration, inflammation, compression, or trauma. 

Record any abnormalities in nerve size, color, or texture. 

Histological Examination: 

Collect tissue samples from affected organs for histological analysis. 

Fix the tissue samples in formalin or other appropriate fixatives. 

Process the samples, embed them in paraffin wax, and section them using a microtome. 

Stain the tissue sections with hematoxylin and eosin (H&E) or other specific stains for 

microscopic examination. 

Documentation and Reporting: 

Document all observations systematically in a laboratory notebook or electronic record. 

Include detailed descriptions, measurements, and photographs of pathological changes 

observed in each organ. 

       Prepare a comprehensive report summarizing the findings, including diagnostic 

interpretations, potential causes of pathology, and recommendations for further investigation 

or treatment. 

By following these practical record notes, you can effectively document and analyze 

pathological changes in gills, gut lumen, lymphoid organ, muscles, and nerves of fish, 

contributing to the understanding and management of diseases in aquatic species. 

 
  

5.Examination of pathological changes in gut lumen, hepatopancreas, lymphoid organ, 

muscles and nerves of prawn and shrimp record notes 

  

Here are the record notes for the examination of pathological changes in the gut lumen, 

hepatopancreas, lymphoid organ, muscles, and nerves of prawns and shrimp: 

Preparation: 

Set up a clean and organized workspace with appropriate tools and equipment, including 

dissecting instruments (scissors, forceps), magnifying glass, slides, and fixatives. 

Ensure proper disposal methods for biohazardous materials and contaminated specimens. 

Sample Collection: 

Obtain prawns and shrimp specimens from aquaculture facilities, research institutes, or 

affected areas. 

Record relevant information such as species, size, weight, location, and any observed 

abnormalities or symptoms. 

Gut Lumen Examination: 

Open the abdominal cavity of the prawn or shrimp to access the gut. 



Examine the gut lumen for abnormalities such as inflammation, hemorrhage, ulcers, presence 

of parasites, and abnormal contents. 

Record observations regarding the appearance, color, and integrity of the gut wall. 

Hepatopancreas Examination: 

Locate the hepatopancreas (digestive gland) in the abdominal cavity. 

Examine the hepatopancreas for any changes in size, color, texture, and presence of nodules 

or lesions. 

Note any abnormalities suggestive of inflammation, necrosis, or structural changes. 

Lymphoid Organ Examination: 

Identify lymphoid organs such as the lymphoid organ or lymphoid nodules associated with 

the digestive tract. 

Examine the size, color, texture, and presence of nodules or lesions in lymphoid tissues. 

Note any changes indicative of inflammation, hyperplasia, or atrophy. 

Muscle Examination: 

Examine muscle tissues for abnormalities in color, texture, and integrity. 

Look for signs of inflammation, hemorrhage, necrosis, or presence of nodules. 

Palpate the muscles to detect any firmness, softness, or irregularities. 

Nerve Examination: 

Carefully dissect the prawn or shrimp to access nerve tissues, especially along the abdominal 

cavity and near major organs. 

Examine nerves for signs of degeneration, inflammation, compression, or trauma. 

Record any abnormalities in nerve size, color, or texture. 

Histological Examination: 

Collect tissue samples from affected organs for histological analysis. 

Fix the tissue samples in formalin or other appropriate fixatives. 

Process the samples, embed them in paraffin wax, and section them using a microtome. 

Stain the tissue sections with hematoxylin and eosin (H&E) or other specific stains for 

microscopic examination. 

Documentation and Reporting: 

Document all observations systematically in a laboratory notebook or electronic record. 

Include detailed descriptions, measurements, and photographs of pathological changes 

observed in each organ. 

Prepare a comprehensive report summarizing the findings, including diagnostic 

interpretations, potential causes of pathology, and recommendations for further 

investigation or treatment. 

By following these record notes, you can effectively examine and document pathological 

changes in the gut lumen, hepatopancreas, lymphoid organ, muscles, and nerves of 

prawns and shrimp, aiding in the diagnosis and management of diseases in these 

crustaceans. 

 
  

6.Collection, processing and analysis of data for epedemeiological investigations of viral 

diseases   

  

Here's a practical manual for the collection, processing, and analysis of data for 

epidemiological investigations of viral diseases: 

Preparation: 

Identify the objectives of the epidemiological investigation, including understanding disease 

spread, identifying risk factors, and implementing control measures. 



Assemble a multidisciplinary team with expertise in epidemiology, virology, data analysis, 

and public health. 

Study Design: 

Determine the study design based on the nature of the viral disease, population 

characteristics, and available resources. 

Common study designs include cross-sectional surveys, case-control studies, cohort studies, 

and outbreak investigations. 

Data Collection: 

Define the study population and sampling strategy to ensure representativeness. 

Collect data on demographic variables, clinical symptoms, exposure history, and relevant risk 

factors using standardized questionnaires or data collection forms. 

Ensure confidentiality and privacy of study participants. 

Laboratory Testing: 

Collect appropriate biological specimens (e.g., blood, saliva, tissue samples) for laboratory 

testing. 

Use validated diagnostic assays, such as PCR, ELISA, or virus isolation, to detect viral 

pathogens. 

Ensure proper specimen handling, storage, and transportation to maintain sample integrity. 

Data Processing: 

Enter collected data into a secure database using appropriate data management software. 

Clean and validate the data to identify missing values, outliers, and inconsistencies. 

Assign unique identifiers to study participants to maintain confidentiality. 

Data Analysis: 

Determine appropriate statistical methods based on the study design and research questions. 

Perform descriptive analysis to summarize demographic characteristics, clinical features, and 

exposure patterns. 

Conduct inferential analysis, such as regression analysis or survival analysis, to assess 

associations between risk factors and disease outcomes. 

Calculate measures of association, such as odds ratios or relative risks, along with 

corresponding confidence intervals and p-values. 

Use geographic information systems (GIS) mapping for spatial analysis of disease 

distribution and clustering. 

Interpretation of Findings: 

Interpret the results in the context of study objectives, limitations, and biases. 

Discuss the implications of findings for disease prevention, control, and policy development. 

Compare results with existing literature and epidemiological data to identify trends and 

patterns. 

Report Writing: 

Prepare a comprehensive report summarizing the epidemiological investigation, including 

background information, study methods, findings, and recommendations. 

Present data using tables, figures, and graphs to enhance clarity and understanding. 

Include limitations and potential biases in the interpretation of results. 

Share the report with relevant stakeholders, including public health authorities, policymakers, 

and community members. 

Follow-Up and Implementation: 

Implement control measures and interventions based on the findings of the epidemiological 

investigation. 

Monitor disease trends over time and evaluate the impact of control measures. 

Conduct periodic reviews and updates of epidemiological data to inform ongoing public 

health efforts. 



By following this practical manual, you can effectively conduct epidemiological 

investigations of viral diseases, collect and analyze data, and translate findings into 

actionable public health interventions. 

 
   

     7.  Bacterial pathogens – isolation, culture and characterization   

 

Here's a practical manual for the isolation, culture, and characterization of bacterial 

pathogens: 

Preparation: 

Ensure availability of necessary equipment and materials, including sterile culture media, 

petri dishes, inoculation loops, incubator, microscope, and biochemical test kits. 

Follow appropriate biosafety protocols, including wearing gloves and lab coats, and 

disinfecting work surfaces. 

Sample Collection: 

Collect samples from suspected sources of bacterial infection, such as clinical specimens, 

environmental samples, or contaminated food. 

Use appropriate sampling techniques and sterile containers to prevent contamination. 

Isolation: 

Inoculate the collected samples onto selective and differential agar plates suitable for the 

targeted bacterial pathogens. 

Spread the samples evenly on the agar surface using sterile inoculation loops or spreaders. 

Incubate the plates at the appropriate temperature and conditions conducive for the growth of 

the targeted bacteria. 

Culture: 

Monitor the agar plates for bacterial growth over a specified incubation period, usually 24-48 

hours. 

Observe colony morphology, including size, shape, color, texture, and any other 

distinguishing characteristics. 

Select representative colonies for further subculture and characterization. 

Characterization: 

Perform Gram staining to determine bacterial morphology (Gram-positive or Gram-negative) 

and cellular arrangement. 

Conduct biochemical tests to identify bacterial species or genera based on metabolic 

activities, such as carbohydrate utilization, enzyme production, and gas production. 

Use commercial identification systems or manual biochemical test kits for rapid and accurate 

identification. 

Perform additional confirmatory tests, such as catalase, oxidase, and coagulase tests, as 

needed for species-level identification. 

Consider molecular techniques, such as PCR and sequencing, for definitive identification and 

characterization of bacterial pathogens. 

Antimicrobial Susceptibility Testing: 

Perform antimicrobial susceptibility testing using standardized methods, such as disk 

diffusion or broth microdilution. 

Determine the susceptibility or resistance of bacterial isolates to commonly used antibiotics. 

Interpret results according to established clinical breakpoints and guidelines. 

Data Analysis: 

Compile and organize data on bacterial isolates, including identification results, biochemical 

profiles, and antimicrobial susceptibility patterns. 



Analyze data to identify trends, patterns, and associations among bacterial pathogens, clinical 

conditions, and antimicrobial resistance. 

Reporting: 

Document findings in a comprehensive report, including sample collection details, isolation 

and culture methods, characterization results, and interpretation. 

Communicate results to healthcare providers, public health authorities, and other relevant 

stakeholders for appropriate action and response. 

Quality Control: 

Perform quality control measures, including using reference strains, maintaining culture 

purity, and verifying test results, to ensure accuracy and reliability of data. 

Follow standard operating procedures and quality assurance guidelines throughout the 

process. 

By following this practical manual, you can effectively isolate, culture, and characterize 

bacterial pathogens, facilitating diagnosis, treatment, and control of bacterial infections. 

 
  

8. Identification of parasites in fishes: Protozoan, Helmiths, Crustaceans   

  

Here are record notes for the identification of parasites in fishes, including protozoans, 

helminths, and crustaceans: 

Sample Collection: 

Collect fish specimens from various aquatic environments, including freshwater, brackish 

water, and marine habitats. 

Ensure proper preservation of specimens to maintain the integrity of parasite morphology. 

Macroscopic Examination: 

Examine the external surface of fish specimens for any visible parasites, such as ectoparasites 

attached to the skin, fins, or gills. 

Record observations regarding the type, size, color, and location of any observed parasites. 

Dissection: 

Perform a systematic dissection of the fish to access internal organs, including the 

gastrointestinal tract, body cavity, and musculature. 

Carefully dissect each organ to identify and isolate parasites, both macroscopic and 

microscopic. 

Protozoan Identification: 

Prepare wet mounts or stained slides of suspected protozoan parasites obtained from fish 

tissues or intestinal contents. 

Examine the slides under a light microscope for characteristic morphological features, such 

as cell shape, size, motility, and presence of organelles. 

Consult taxonomic keys and atlases for accurate identification of protozoan parasites, 

including species-specific characteristics. 

Helminth Identification: 

Inspect the gastrointestinal tract, body cavity, and musculature for helminth parasites, 

including nematodes, cestodes, and trematodes. 

Carefully remove and examine individual parasites for morphological features, such as body 

shape, size, color, presence of hooks, suckers, or other specialized structures. 

Use dissecting and compound microscopes for detailed examination of helminth parasites and 

their reproductive structures. 

Crustacean Identification: 

Look for ectoparasitic crustaceans, such as copepods, isopods, or branchiurans, attached to 

the external surfaces of fish, especially on the gills and fins. 



Examine the gills and body surface under a dissecting microscope for the presence of 

crustacean parasites and characteristic morphological features, including body shape, 

appendages, and attachment structures. 

Photodocumentation: 

Take clear photographs or make sketches of identified parasites, highlighting key 

morphological features and diagnostic characteristics. 

Document the location and abundance of parasites within the fish specimen. 

Data Recording: 

Record detailed information on each parasite species identified, including taxonomic 

classification, morphological characteristics, location within the fish, and prevalence. 

Maintain organized records in a laboratory notebook or electronic database for future 

reference and analysis. 

Reporting: 

Prepare a comprehensive report summarizing the findings of parasite identification in fish 

specimens. 

Include detailed descriptions and photomicrographs of identified parasites, along with 

relevant ecological and epidemiological information. 

Provide recommendations for parasite management and control strategies based on the 

observed prevalence and potential impact on fish health and aquaculture production. 

By following these record notes, you can effectively identify parasites in fishes, including 

protozoans, helminths, and crustaceans, contributing to the understanding of parasitic 

infections in aquatic ecosystems and fisheries management. 

 
  

    9. Antibiograms – preparation and evaluation 

   

Here are practical record notes for preparing and evaluating antibiograms: 

Preparation of Antibiograms: 

Select bacterial isolates for testing based on clinical relevance, source, and antimicrobial 

resistance profile. 

Inoculate standardized bacterial suspensions onto Mueller-Hinton agar plates using a sterile 

swab or spreader. 

Apply antimicrobial discs containing predetermined concentrations of antibiotics onto the 

inoculated agar plates using a sterile forceps. 

Place the discs evenly spaced on the agar surface, ensuring they do not overlap. 

Incubate the plates at the appropriate temperature (usually 35-37°C) for 16-24 hours. 

Interpretation of Antibiograms: 

Measure the diameter of the zones of inhibition around each antimicrobial disc using a 

calibrated ruler or zone reader. 

Compare the zone diameters with established interpretative criteria provided by organizations 

such as the Clinical and Laboratory Standards Institute (CLSI) or the European 

Committee on Antimicrobial Susceptibility Testing (EUCAST). 

Classify isolates as susceptible, intermediate, or resistant based on the zone diameter 

breakpoints for each antibiotic. 

Record the results in a standardized format, including the name of the antibiotic, zone 

diameter, and interpretation. 

Data Analysis: 

Compile the antimicrobial susceptibility data for all tested isolates. 

Calculate the percentage of isolates susceptible, intermediate, and resistant to each antibiotic. 



Analyze trends in antimicrobial resistance patterns over time or across different patient 

populations, specimen types, or geographic regions. 

Identify emerging resistance trends or patterns of multidrug resistance. 

Quality Control: 

Include control strains with known antimicrobial susceptibility patterns in each batch of 

antibiogram testing. 

Monitor the performance of antimicrobial discs, agar plates, and incubation conditions to 

ensure accuracy and reproducibility of results. 

Document any deviations from standard procedures and troubleshoot as necessary. 

Reporting: 

Prepare a comprehensive antibiogram report summarizing the antimicrobial susceptibility 

profiles of tested bacterial isolates. 

Include tables or graphs illustrating the percentage of isolates susceptible, intermediate, and 

resistant to each antibiotic. 

Provide interpretation and recommendations for antimicrobial therapy based on the observed 

susceptibility patterns. 

Share the antibiogram report with healthcare providers, infection control teams, and 

antimicrobial stewardship programs for clinical decision-making and treatment 

guidelines. 

Follow-Up: 

Monitor antimicrobial resistance trends over time and adjust empiric treatment guidelines 

accordingly. 

Implement targeted interventions to reduce antimicrobial resistance, such as antimicrobial 

stewardship programs, infection control measures, and surveillance activities. 

Continuously evaluate and refine the antibiogram methodology to improve its accuracy, 

reliability, and clinical utility. 

By following these practical record notes, you can effectively prepare and evaluate 

antibiograms, providing valuable information for guiding antimicrobial therapy and 

controlling antimicrobial resistance in clinical settings. 

 
  

  10  Biochemical tests   

  

Here's a manual for recording biochemical tests in a laboratory setting: 

Preparation: 

Ensure all necessary equipment and materials are available, including culture media, test 

tubes, pipettes, incubator, biochemical test kits, and reagents. 

Verify the sterility and quality of culture media and reagents before use. 

Follow standard operating procedures and safety protocols, including proper handling of 

microbial cultures and disposal of biohazardous materials. 

Sample Collection and Preparation: 

Obtain microbial isolates from clinical specimens, environmental samples, or culture 

collections. 

Inoculate the isolates onto appropriate solid or liquid media and incubate them under optimal 

conditions to obtain pure cultures. 

Selection of Biochemical Tests: 

Choose biochemical tests based on the organism being tested, the purpose of the 

investigation, and the available test kits or resources. 

Select tests that provide relevant information about the organism's metabolic capabilities, 

such as carbohydrate fermentation, enzyme production, and gas production. 



Performing Biochemical Tests: 

Label each test tube or well with the appropriate organism identification and test name. 

Inoculate each test tube or well with the microbial isolate using a sterile inoculation loop or 

pipette. 

Add the appropriate reagents according to the manufacturer's instructions or standard 

laboratory protocols. 

Incubate the test tubes or plates under optimal conditions for the specified duration, usually 

18-24 hours. 

Interpretation of Results: 

Record observations regarding changes in color, turbidity, gas production, or other visible 

reactions. 

Compare the test results with established interpretative criteria or reference standards to 

determine the presence or absence of specific metabolic activities. 

Document positive and negative reactions for each biochemical test. 

Data Recording: 

Record the results of biochemical tests in a standardized format, including the name of the 

organism, test name, and observed reactions. 

Use a laboratory notebook, data entry software, or electronic spreadsheets to organize and 

store the data securely. 

Include any relevant comments or observations regarding the quality of test results, unusual 

findings, or troubleshooting notes. 

Quality Control: 

Include appropriate positive and negative controls in each batch of biochemical tests to verify 

the accuracy and reliability of results. 

Monitor and document any deviations from standard procedures and troubleshoot as 

necessary. 

Regularly calibrate equipment and validate test methods to ensure consistent performance 

and data integrity. 

Reporting: 

Prepare a comprehensive report summarizing the results of biochemical tests, including the 

identification of microbial isolates and their metabolic characteristics. 

Provide clear and concise interpretations of test results, highlighting any significant findings 

or patterns. 

Share the report with relevant stakeholders, including healthcare providers, infection control 

teams, and public health authorities, for clinical decision-making and epidemiological 

surveillance. 

Follow-Up: 

Review and analyze the data regularly to identify trends, patterns, or emerging issues. 

Use the information obtained from biochemical tests to guide clinical management, infection 

control measures, and antimicrobial stewardship efforts. 

Continuously evaluate and improve laboratory protocols, procedures, and quality assurance 

measures to enhance the accuracy and reliability of biochemical testing. 

By following this manual, you can effectively record biochemical tests in a laboratory setting, 

providing valuable information for microbial identification, diagnosis, and surveillance. 

 
  

11. PCR   

  
Here's a set of practical notes for performing PCR (Polymerase Chain Reaction): 

Preparation: 



Ensure that all necessary reagents and equipment are available, including PCR tubes/strips, 

PCR machine (thermocycler), primers, DNA polymerase, dNTPs (deoxynucleotide 

triphosphates), reaction buffer, and template DNA. 

Set up separate work areas for sample preparation, reaction setup, and PCR amplification to 

minimize the risk of contamination. 

Follow appropriate biosafety protocols, including wearing gloves and using designated 

pipettes for each reagent. 

Primer Design: 

Design specific primers targeting the region of interest in the DNA sequence. 

Ensure primer specificity by performing a BLAST search against the target sequence to avoid 

nonspecific amplification. 

Template DNA Preparation: 

Extract and purify genomic DNA from the sample of interest using appropriate extraction 

methods. 

Quantify DNA concentration using a spectrophotometer or fluorometer to ensure consistent 

template amounts across samples. 

Dilute DNA to the desired concentration for PCR amplification. 

PCR Reaction Setup: 

Set up a master mix containing all PCR components except the template DNA to ensure 

uniformity across reactions. 

Assemble PCR tubes/strips and add the appropriate volume of master mix and template DNA 

to each tube. 

Add primers at the recommended concentrations to the reaction mix. 

PCR Amplification: 

Place PCR tubes/strips in the thermocycler and program the machine with appropriate cycling 

parameters, including denaturation temperature, annealing temperature, and extension 

time. 

Start the PCR reaction and monitor the progress of amplification in real-time if the 

thermocycler is equipped with fluorescence detection capabilities. 

Gel Electrophoresis: 

After PCR amplification, analyze the products by agarose gel electrophoresis to visualize 

DNA fragments. 

Prepare an agarose gel at the appropriate concentration and run the PCR products alongside 

DNA size markers. 

Stain the gel with ethidium bromide or other DNA-specific dyes and visualize the bands 

under UV light. 

Result Interpretation: 

Analyze the gel images to determine the presence or absence of the expected PCR product. 

Confirm the size of PCR products by comparing their migration on the gel to the DNA size 

markers. 

Document the results and record the presence or absence of specific amplicons for each 

sample. 

Data Analysis: 

Analyze the PCR results statistically if necessary, comparing amplification efficiencies, cycle 

threshold (Ct) values, or band intensities between samples. 

Interpret the results in the context of the experimental objectives and research questions. 

Quality Control: 

Include appropriate positive and negative controls in each PCR run to verify the integrity of 

reagents and detect potential contamination. 



Monitor and document any deviations from standard procedures and troubleshoot as 

necessary. 

Reporting: 

Prepare a detailed report summarizing the PCR experiment, including experimental design, 

methods, results, and interpretations. 

Include gel images, PCR amplification curves (if applicable), and any relevant statistical 

analyses. 

Share the report with collaborators, supervisors, or stakeholders as needed. 

By following these practical notes, you can effectively perform PCR experiments for DNA 

amplification, detection, and analysis in various research and diagnostic applications. 

 
  

12.ELISA   

  
Here's a practical guide for performing ELISA (Enzyme-Linked Immunosorbent Assay): 

Preparation: 

Ensure that all necessary reagents and equipment are available, including ELISA plates, 

coating antigen, blocking buffer, primary antibody, secondary antibody conjugated with 

enzyme, substrate solution, wash buffer, and microplate reader. 

Set up separate work areas for sample preparation, assay setup, and plate reading to minimize 

the risk of contamination. 

Follow appropriate biosafety protocols, including wearing gloves and using designated 

pipettes for each reagent. 

Plate Coating: 

Dilute the coating antigen in a coating buffer at the appropriate concentration and add it to the 

wells of the ELISA plate. 

Incubate the plate overnight at 4°C or at room temperature for 1-2 hours to allow the antigen 

to adsorb to the plate surface. 

Blocking: 

Wash the coated plate with wash buffer to remove unbound antigen. 

Block nonspecific binding sites on the plate surface by adding blocking buffer (e.g., BSA or 

milk) to each well. 

Incubate the plate at room temperature for 1 hour to block nonspecific binding sites. 

Sample and Standard Addition: 

Prepare serial dilutions of standard samples with known concentrations and add them to 

designated wells of the ELISA plate. 

Add diluted test samples to separate wells of the plate, ensuring appropriate controls (e.g., 

positive and negative controls) are included. 

Primary Antibody Incubation: 

Wash the plate with wash buffer to remove unbound sample and standard proteins. 

Add the primary antibody specific to the target antigen to each well. 

Incubate the plate at room temperature for 1-2 hours to allow binding of the primary antibody 

to the target antigen. 

Secondary Antibody Incubation: 

Wash the plate to remove unbound primary antibody. 

Add the secondary antibody conjugated with enzyme (e.g., horseradish peroxidase, alkaline 

phosphatase) to each well. 

Incubate the plate at room temperature for 1 hour to allow binding of the secondary antibody 

to the primary antibody. 

Detection: 



Wash the plate again to remove unbound secondary antibody. 

Add the substrate solution to each well, which reacts with the enzyme conjugated to the 

secondary antibody to produce a colorimetric or chemiluminescent signal. 

Incubate the plate in the dark for a specific period, usually 10-30 minutes, until the desired 

signal intensity is achieved. 

Plate Reading: 

Measure the absorbance or luminescence of each well using a microplate reader set at the 

appropriate wavelength for the substrate used. 

Record the optical density or relative light units for each well. 

Data Analysis: 

Generate a standard curve using the absorbance or luminescence values of the standard 

samples with known concentrations. 

Determine the concentration of the target antigen in the test samples by comparing their 

absorbance or luminescence values to the standard curve. 

Perform any necessary data transformations or statistical analyses to interpret the results. 

Quality Control: 

Include appropriate controls (e.g., blank, standard curve, positive and negative controls) in 

each ELISA run to ensure assay performance and validity. 

Monitor and document any deviations from standard procedures and troubleshoot as 

necessary. 

Reporting: 

Prepare a detailed report summarizing the ELISA experiment, including experimental design, 

methods, results, and interpretations. 

Include the standard curve, sample concentrations, and any relevant statistical analyses. 

Share the report with collaborators, supervisors, or stakeholders as needed. 

By following these practical notes, you can effectively perform ELISA experiments for 

quantitative detection of target antigens in various research and diagnostic applications. 

 
  

13.Agglutination test practical   

  

Here's a practical manual for performing agglutination tests: 

Preparation: 

Gather all necessary materials including test tubes, micropipettes, reagents (such as antigens 

or antibodies), positive and negative controls, and any required diluents or buffers. 

Ensure that all reagents are properly labeled and stored according to manufacturer 

instructions. 

Prepare a clean and organized workspace to conduct the tests, minimizing the risk of 

contamination. 

Sample Collection and Preparation: 

Collect samples to be tested, such as blood, serum, or bacterial cultures, using aseptic 

techniques. 

Centrifuge blood or serum samples to separate cellular components from the liquid portion 

(plasma or serum). 

Dilute samples as necessary to achieve optimal test conditions, following established 

protocols or manufacturer recommendations. 

Agglutination Test Setup: 

Label test tubes or microplates with sample identifiers and the appropriate reagents to be 

tested. 

Add the diluted sample (patient serum or control) to each tube or well. 



Add the corresponding antigen or antibody reagent to each tube or well, using appropriate 

volumes and concentrations. 

Incubation: 

Mix the contents of each tube or well thoroughly by gentle agitation. 

Incubate the test tubes or microplates at the appropriate temperature and duration to allow 

antigen-antibody interactions to occur. 

Follow specific incubation conditions recommended for the particular agglutination test being 

performed. 

Observation: 

After the incubation period, visually inspect each tube or well for evidence of agglutination, 

which appears as visible clumping or precipitation. 

Record the results of each test, including the degree of agglutination observed (e.g., 1+, 2+, 

3+), and any relevant notes or observations. 

Interpretation: 

Compare the results of the test samples to positive and negative controls included in the 

assay. 

Interpret the presence or absence of agglutination in the test samples, considering the strength 

and specificity of the reaction. 

Use established criteria or guidelines to determine whether a sample is positive, negative, or 

equivocal for the target antigen or antibody. 

Quality Control: 

Include appropriate controls in each test batch to monitor the performance and reliability of 

the assay. 

Use positive and negative controls to verify that the test system is functioning properly and to 

detect any potential issues or errors. 

Document control results and take corrective actions if necessary. 

Data Recording and Reporting: 

Record the results of each agglutination test, including sample identifiers, reagents used, and 

observed reactions. 

Prepare a detailed report summarizing the test procedures, results, interpretations, and any 

follow-up actions taken. 

Share the report with relevant stakeholders, such as healthcare providers or laboratory 

supervisors. 

Cleanup and Disposal: 

Dispose of used test materials and biological samples according to established biohazard 

waste disposal protocols. 

Clean and disinfect work surfaces and equipment to prevent cross-contamination between 

tests. 

By following these practical manual notes, you can effectively perform agglutination tests for 

the detection and identification of specific antigens or antibodies in various clinical, 

research, or diagnostic settings. 

 
14.Estimation of antibiotics used in aquaculture practices 

  

Here's a set of practical notes for estimating antibiotics used in aquaculture practices: 

Data Collection: 

Obtain information on aquaculture facilities, including types of species cultured, production 

methods, and geographical locations. 

Collect data on antibiotic usage, including types of antibiotics used, dosage regimens, 

treatment duration, and indications for use. 



Gather information on antibiotic purchasing records, prescriptions, treatment logs, and 

veterinary prescriptions. 

Quantification of Antibiotic Usage: 

Calculate the total amount of antibiotics used in aquaculture by summing the quantities of 

each antibiotic administered to the fish or aquatic organisms. 

Convert the quantities of antibiotics used into a standardized unit of measurement, such as 

grams or milligrams of active ingredient. 

Determine the frequency and duration of antibiotic treatments to estimate the overall usage 

over a specific period, such as per month or per year. 

Normalization of Antibiotic Usage: 

Normalize antibiotic usage data based on factors such as biomass of cultured species, 

production volume, or treatment intensity. 

Calculate antibiotic usage intensity metrics, such as grams of antibiotics per ton of fish 

produced or grams of antibiotics per unit area of aquaculture facility. 

Data Analysis: 

Analyze antibiotic usage patterns to identify trends, temporal variations, and geographic 

differences. 

Compare antibiotic usage between different aquaculture systems, species, or regions. 

Evaluate the impact of antibiotic usage on antibiotic resistance development and 

environmental contamination. 

Quality Control: 

Validate the accuracy and reliability of antibiotic usage data by cross-referencing multiple 

data sources and conducting internal consistency checks. 

Verify the completeness and integrity of data records to ensure the validity of analysis results. 

Address any discrepancies or data quality issues through data validation and verification 

procedures. 

Interpretation of Findings: 

Interpret the results of antibiotic usage estimation in the context of aquaculture management 

practices, regulatory requirements, and public health concerns. 

Assess the implications of antibiotic usage on fish health, welfare, and food safety, as well as 

potential environmental impacts. 

Reporting and Communication: 

Prepare a comprehensive report summarizing the estimation of antibiotics used in aquaculture 

practices, including methodology, data sources, analysis results, and conclusions. 

Present findings to relevant stakeholders, including aquaculture producers, regulatory 

agencies, research institutions, and public health authorities. 

Communicate recommendations for sustainable antibiotic use practices, alternative disease 

management strategies, and regulatory interventions based on the analysis findings. 

Follow-Up and Monitoring: 

Monitor antibiotic usage trends over time to assess the effectiveness of interventions and 

changes in aquaculture management practices. 

Implement monitoring programs to track antibiotic resistance development in aquaculture 

settings and associated environmental compartments. 

Continuously update and refine antibiotic usage estimation methodologies to improve 

accuracy, reliability, and relevance. 

By following these practical notes, you can effectively estimate and analyze antibiotics used 

in aquaculture practices, contributing to the development of sustainable aquaculture 

management strategies and the mitigation of antibiotic resistance risks. 

 

 



15.Estimation of probiotics used in aquaculture 

 

Here are practical notes for estimating probiotics used in aquaculture: 

Identification of Probiotic Products: 

Gather information on commercially available probiotic products approved for use in 

aquaculture. 

Identify probiotic strains, formulations, and concentrations commonly used in aquaculture 

practices. 

Consult scientific literature, industry reports, and regulatory databases to compile a 

comprehensive list of probiotic products. 

Quantification of Probiotic Usage: 

Contact aquaculture producers, farm managers, or veterinarians to obtain information on 

probiotic usage in their operations. 

Collect data on the types of aquaculture systems, species cultured, and production volumes. 

Record details of probiotic applications, including dosage regimens, application methods 

(e.g., direct addition to feed or water), and treatment durations. 

Calculation of Probiotic Dosage: 

Convert the quantities of probiotics used into standardized units of measurement, such as 

colony-forming units (CFU) or grams of probiotic product. 

Determine the frequency and duration of probiotic treatments to estimate the overall usage 

over a specific period, such as per month or per production cycle. 

Normalization of Probiotic Usage: 

Normalize probiotic usage data based on factors such as biomass of cultured species, 

production volume, or treatment intensity. 

Calculate probiotic usage intensity metrics, such as CFU per kilogram of feed or CFU per 

unit area of aquaculture facility. 

Data Analysis: 

Analyze probiotic usage patterns to identify trends, temporal variations, and geographic 

differences. 

Compare probiotic usage between different aquaculture systems, species, or regions. 

Evaluate the effectiveness of probiotic applications in improving fish health, growth 

performance, and disease resistance. 

Quality Control: 

Validate the accuracy and reliability of probiotic usage data by cross-referencing multiple 

data sources and conducting internal consistency checks. 

Verify the completeness and integrity of data records to ensure the validity of analysis results. 

Address any discrepancies or data quality issues through data validation and verification 

procedures. 

Interpretation of Findings: 

Interpret the results of probiotic usage estimation in the context of aquaculture management 

practices, production goals, and fish health outcomes. 

Assess the potential benefits and limitations of probiotic applications in aquaculture, 

including implications for disease prevention, feed efficiency, and environmental 

sustainability. 

Reporting and Communication: 

Prepare a comprehensive report summarizing the estimation of probiotics used in aquaculture 

practices, including methodology, data sources, analysis results, and conclusions. 

Present findings to relevant stakeholders, including aquaculture producers, feed 

manufacturers, regulatory agencies, and research institutions. 



Communicate recommendations for optimizing probiotic use strategies, enhancing product 

efficacy, and addressing regulatory considerations. 

Follow-Up and Monitoring: 

Monitor probiotic usage trends over time to assess the adoption of probiotic technologies and 

emerging industry practices. 

Conduct follow-up studies to evaluate the long-term effects of probiotic applications on fish 

health, microbiota composition, and aquaculture productivity. 

Continuously update and refine probiotic usage estimation methodologies to reflect changes 

in aquaculture practices and advancements in probiotic research. 

By following these practical notes, you can effectively estimate and analyze the usage of 

probiotics in aquaculture, contributing to the development of sustainable aquaculture 

management strategies and the promotion of fish health and welfare. 

 
  

16.Field visit to farm for health monitoring and disease diagnosis  

  
Here's a practical guide for conducting a field visit to a farm for health monitoring and 

disease diagnosis in aquaculture: 

Preparation: 

Coordinate with the farm manager or owner to schedule the visit and obtain necessary 

permissions. 

Gather relevant information about the farm, including the species being cultured, production 

system, stocking density, feeding practices, and any recent health or disease issues. 

Prepare a checklist of equipment, supplies, and diagnostic tools needed for the field visit, 

including nets, buckets, water testing kits, sampling containers, and diagnostic test kits. 

Biosecurity Measures: 

Adhere to biosecurity protocols to prevent the introduction and spread of pathogens. 

Follow designated entry and exit procedures, including disinfection of footwear, equipment, 

and vehicles. 

Wear appropriate protective clothing, such as gloves, boots, and coveralls, to minimize the 

risk of cross-contamination between farms. 

Health Inspection: 

Conduct a visual inspection of the aquaculture facilities, including ponds, tanks, cages, or 

raceways, to assess water quality, fish condition, and overall farm hygiene. 

Observe fish behavior, swimming patterns, and signs of distress or abnormality, such as 

lethargy, fin rot, lesions, or abnormal growths. 

Collect water samples from different areas of the farm for on-site testing of key parameters, 

such as temperature, pH, dissolved oxygen, ammonia, nitrite, and nitrate levels. 

Disease Sampling: 

Select fish for sampling based on size, species, and representation of different populations 

within the farm. 

Capture fish using appropriate methods, such as hand nets or seine nets, and handle them 

gently to minimize stress and injury. 

Perform non-lethal sampling techniques, such as skin scrapings, fin clips, mucus swabs, or 

gill biopsies, for laboratory analysis of pathogens and diseases. 

Document the sampling process, including the number of fish sampled, sampling locations, 

and sample handling procedures. 

Diagnostic Testing: 

Perform on-site diagnostic tests, if available, for rapid screening of common fish pathogens, 

such as bacterial, viral, and parasitic agents. 



Use portable diagnostic tools, including antigen detection kits, PCR assays, and microscopy, 

to identify pathogens and assess disease prevalence. 

Record test results and observations in a field notebook or data collection form for further 

analysis and interpretation. 

Health Assessment: 

Evaluate the overall health status of the fish population based on clinical signs, laboratory test 

results, and epidemiological data. 

Identify any emerging health issues, disease outbreaks, or risk factors affecting fish health 

and welfare. 

Provide immediate recommendations for disease management, treatment interventions, or 

corrective actions to address identified health problems. 

Data Analysis and Reporting: 

Analyze the collected data to assess the prevalence, distribution, and severity of diseases on 

the farm. 

Prepare a comprehensive report summarizing the findings of the field visit, including 

observations, diagnostic results, and recommendations for disease control and 

prevention. 

Share the report with the farm manager, veterinarians, and other relevant stakeholders to 

facilitate decision-making and implementation of health management strategies. 

Follow-Up and Monitoring: 

Establish a follow-up plan to monitor the effectiveness of implemented interventions and 

track changes in fish health status over time. 

Provide ongoing support and guidance to the farm personnel in implementing biosecurity 

measures, disease surveillance protocols, and health management practices. 

Schedule periodic follow-up visits to reassess farm health status, address emerging issues, 

and ensure continuous improvement in disease prevention and control efforts. 

By following these practical guidelines, you can conduct effective field visits to aquaculture 

farms for health monitoring and disease diagnosis, contributing to the sustainable 

management of fish health and welfare in aquaculture operations. 

 
  

  17.  Cost benefit analysis calculations   

  

Here's a practical record for conducting cost-benefit analysis calculations: 

Identification of Project or Decision: 

Clearly define the project, investment, or decision being evaluated. 

Specify the objectives, expected outcomes, and alternatives considered. 

Cost Identification: 

Identify all costs associated with the project or decision, including: 

Initial investment costs: Capital expenditures, equipment purchase, construction costs, etc. 

Operating costs: Labor, materials, utilities, maintenance, insurance, etc. 

Opportunity costs: Value of resources allocated to the project that could have been used 

elsewhere. 

Overhead costs: Administrative expenses, overhead allocation, etc. 

Use actual financial records, estimates, or industry benchmarks to quantify costs accurately. 

Benefit Identification: 

Identify all potential benefits resulting from the project or decision, including: 

Revenue or sales generated: Projected income from increased sales, new customers, etc. 

Cost savings: Reductions in operating costs, efficiency gains, waste reduction, etc. 

Intangible benefits: Improved customer satisfaction, brand reputation, employee morale, etc. 



Strategic benefits: Competitive advantage, market positioning, risk mitigation, etc. 

Quantify benefits in monetary terms whenever possible; otherwise, use qualitative 

assessments or proxies. 

Timeframe and Discount Rate: 

Determine the timeframe over which costs and benefits will be analyzed (e.g., one year, five 

years, project lifetime). 

Select an appropriate discount rate to account for the time value of money and uncertainty in 

future cash flows. 

Cost-Benefit Analysis Calculation: 

Calculate the net present value (NPV) of the project or decision using the formula: NPV = Σ 

(Benefits / (1 + r)^t) - Σ Costs / (1 + r)^t) Where: 

r = discount rate 

t = time period 

Calculate other relevant financial metrics, such as: 

Internal rate of return (IRR) 

Return on investment (ROI) 

Payback period 

Benefit-cost ratio 

Use spreadsheet software or financial calculators to perform calculations efficiently. 

Sensitivity Analysis: 

Conduct sensitivity analysis to assess the impact of variations in key assumptions, 

parameters, or external factors on the results. 

Identify the most critical factors driving the outcome and evaluate their uncertainty or 

variability. 

Risk Assessment: 

Assess the risks associated with the project or decision, including financial, operational, 

market, and regulatory risks. 

Quantify the likelihood and potential impact of identified risks on the cost-benefit analysis 

results. 

Decision Making: 

Evaluate the results of the cost-benefit analysis in conjunction with other qualitative factors, 

such as strategic alignment, feasibility, and risk tolerance. 

Make informed decisions based on the analysis findings, considering the trade-offs between 

costs, benefits, and risks. 

Communicate the results and recommendations to stakeholders, decision-makers, and 

relevant parties. 

Documentation and Reporting: 

Document the methodology, assumptions, data sources, and calculations used in the cost-

benefit analysis. 

Prepare a comprehensive report summarizing the analysis results, key findings, conclusions, 

and recommendations. 

Provide clear and transparent explanations to facilitate understanding and decision-making by 

stakeholders. 

Review and Monitoring: 

Periodically review and update the cost-benefit analysis to reflect changes in project scope, 

assumptions, or external conditions. 

Monitor actual costs, benefits, and outcomes over time to assess the accuracy of projections 

and the success of the decision. 



By following these practical record notes, you can effectively conduct cost-benefit analysis 

calculations to evaluate projects, investments, or decisions and support informed 

decision-making in business and policy contexts. 

 

 

 
 


