SI. | Name of the Utility of the Equipment
No. | Instrument/Machinery/
Equipment Available
1. Centrifuge 1 Soil Analysis: Centrifuges can separate soil components,

such as organic matter, clay, silt, and sand. This helps in
understanding soil composition and properties, which is
crucial for optimizing crop growth and selecting appropriate
soil amendments.

[0 Seed Purity and Quality: Centrifuges can be used to
separate seeds based on density and size, ensuring that only
the highest quality seeds are selected for planting. This
improves germination rates and overall crop yield.

0 Plant Tissue Culture: In plant biotechnology,
centrifuges are used for the preparation and purification of
plant cell cultures. This is essential for producing disease-
free, high-yielding plant varieties through
micropropagation.

(1 Extraction of Plant Extracts: Centrifuges can
efficiently extract essential oils, pigments, and other
valuable compounds from plant materials. This is useful for
startups involved in the production of natural products, such
as bio-pesticides, bio-fertilizers, and nutraceuticals.

1 Milk and Dairy Processing: For startups involved in
dairy farming, centrifuges can separate cream from milk,
producing various dairy products like butter, ghee, and
skimmed milk. This adds value to raw milk and opens up
new product lines.

1 Juice and Beverage Production: Centrifuges can clarify
fruit and vegetable juices by removing pulp and other
suspended particles. This results in clear, high-quality juices
and beverages, improving marketability.

1 Waste Management and Composting: Centrifuges can
separate solid and liquid waste in agricultural operations,
aiding in the management of organic waste. The solid
fraction can be composted, while the liquid fraction can be
treated and reused.

(1 Water Treatment: In irrigation and water management,
centrifuges can be used to purify water by removing
suspended particles, ensuring clean water supply for crops.




This is particularly important in regions with limited access
to clean water.

(1 Pesticide Formulation: Centrifuges can help in the
formulation and stabilization of pesticide emulsions,
ensuring uniform distribution of active ingredients. This
enhances the efficacy of pesticides and reduces
environmental impact.

1 Research and Development: Centrifuges are essential
in agricultural research for studying plant and soil biology.
They facilitate the isolation of specific components, such as
DNA, proteins, and microorganisms, aiding in the
development of new agricultural technologies and practices.

[0 Quality Control: For agri startups producing various
agricultural products, centrifuges play a crucial role in
quality control by ensuring that products meet specific
purity and consistency standards.

Spectrophotometer

0 Soil Analysis: Spectrophotometers can measure the
concentration of nutrients and other chemical compounds in
soil samples. This helps in determining soil fertility and
guiding precise fertilization practices.

[0 Plant Health Monitoring: By analyzing the absorption
and reflection of light by plant leaves, spectrophotometers
can assess plant health. They can detect nutrient
deficiencies, disease symptoms, and stress conditions before
they become visible to the naked eye.

0 Water Quality Testing: Spectrophotometers can
analyze water samples for contaminants such as nitrates,
phosphates, and heavy metals. This is crucial for ensuring
the quality of irrigation water and preventing potential harm
to crops.

[0 Pesticide Residue Detection: Spectrophotometers can
detect and quantify pesticide residues in crops and soil. This
ensures compliance with safety standards and helps in
managing pesticide application more effectively.

1 Photosynthetic Efficiency: By measuring chlorophyll
content and other pigments in plant tissues,
spectrophotometers can provide insights into the




photosynthetic efficiency of crops. This information is
valuable for optimizing growing conditions and improving
crop yield.

[0 Food Quality and Safety: For startups involved in food
processing, spectrophotometers can assess the quality of raw
materials and final products. They can measure parameters
like color, nutrient content, and presence of additives or
contaminants.

[0 Breeding and Genetic Studies: Spectrophotometers can
analyze the genetic material of plants to identify specific
traits, such as disease resistance or drought tolerance. This
aids in the development of improved crop varieties.

1 Fermentation Monitoring: In the production of
biofertilizers, biopesticides, and other bioproducts,
spectrophotometers can monitor the fermentation process by
measuring the concentration of microbial cells and
metabolites.

[0 Crop Nutrition Management: By analyzing plant sap,
spectrophotometers can provide real-time information on
nutrient uptake and help in fine-tuning fertilization
strategies to meet the specific needs of crops.

Analytical Balance

Accurate weighing of samples/products

Binocular Microscope

[0 Plant Pathology: Binocular microscopes allow for the
examination of plant tissues to identify pathogens such as
fungi, bacteria, and viruses. Early detection of diseases can
help in taking timely measures to protect crops.

(1 Soil Microbiology: Microscopes enable the study of soil
microorganisms, including beneficial bacteria, fungi, and
nematodes. Understanding soil microbiology helps in
enhancing soil health and fertility through better
management practices.

0 Insect Identification: Binocular microscopes are used to
identify pests and beneficial insects. Accurate identification
is crucial for implementing effective pest management
strategies and promoting beneficial insect populations.




[0 Seed Inspection: Microscopes help in examining seeds
for purity, viability, and the presence of contaminants or
pathogens. This ensures the quality and health of seeds
before planting.

[0 Plant Anatomy Studies: Detailed examination of plant
structures such as roots, stems, leaves, and flowers aids in
understanding plant physiology and development. This
knowledge is vital for crop breeding and improvement
programs.

[0 Water Quality Analysis: Microscopes can be used to
analyze water samples for the presence of algae, protozoa,
and other microorganisms. Ensuring the quality of irrigation
water is essential for healthy crop growth.

O Fertilizer and Soil Amendment Inspection:
Microscopes help in checking the quality and consistency of
fertilizers and soil amendments. This ensures that the
products meet required standards and provide the expected
benefits.

(1 Research and Development: In agricultural research,
binocular microscopes are used for various experiments and
studies, including genetic research, tissue culture, and plant-
microbe interactions.

[0 Quality Control in Food Processing: For startups
involved in food processing, microscopes can be used to
inspect raw materials and finished products for
contaminants and ensure quality standards are met.

[0 Education and Training: Binocular microscopes are
valuable educational tools for training farmers, agronomists,
and students in agricultural sciences. They provide hands-
on experience in identifying and understanding various
biological and chemical processes.

71 Crop Breeding: Microscopes assist in examining pollen
viability, seed development, and other reproductive
structures in plants. This information is crucial for
successful breeding programs aimed at developing
improved crop varieties.

[0 Detection of Mycotoxins and Other Contaminants:
Microscopes can be used to detect mycotoxins, fungal




spores, and other contaminants in crops and stored grains,
helping to ensure food safety and quality.

[0 Leaf Surface Analysis: Microscopes can be used to
study the stomata, trichomes, and other surface features of
leaves, providing insights into plant physiology and
responses to environmental conditions.

BOD Incubator

[0 Microbial Load Testing: BOD incubators are used to
test the microbial load in raw materials, intermediate
products, and finished goods. Ensuring low microbial
counts helps maintain food safety and quality.

(1 Shelf Life Studies: The incubator supports accelerated
shelf life testing by simulating storage conditions. This
helps in determining the shelf life and stability of food
products.

1 Fermentation Monitoring: In the production of
fermented foods like yogurt, cheese, and sauerkraut, BOD
incubators ensure optimal conditions for the growth of
beneficial microorganisms.

[0 Quality Control: Testing for microbial contamination in
food products, such as dairy, meat, and produce, ensures
compliance with safety standards and regulations.

0 Enzyme Activity Studies: BOD incubators help in
studying the activity of enzymes used in food processing,
such as those involved in brewing, baking, and dairy
production.

(1 Packaging Testing: Simulating various storage
conditions, BOD incubators help test the efficacy of
packaging materials in protecting food products from
spoilage and contamination.

[0 Product Development: In the development of new food
products, BOD incubators provide controlled conditions for
testing the effects of ingredients, preservatives, and
processing techniques on microbial growth and product
stability.




(1 Pathogen Research: Researching foodborne pathogens
in a controlled environment aids in developing better food
safety protocols and interventions.

[0 Probiotic Product Testing: For startups producing
probiotic foods, BOD incubators are used to ensure the
viability and stability of probiotic cultures during storage
and shelf life.

Hot Plate

[0 Cooking and Heating: Hot plates are commonly used
for cooking, heating, and simmering various food products.
This is essential for preparing small batches of food items
during the product development phase.

[0 Sterilization: Hot plates can be used to sterilize
equipment, containers, and tools by heating them to high
temperatures. This helps maintain hygiene and prevent
contamination in food processing.

1 Chemical Reactions: In the formulation of food
additives, preservatives, and flavorings, hot plates facilitate
controlled chemical reactions. Precise temperature control
ensures consistent and safe product formulations.

[0 Extraction Processes: Hot plates are used in the
extraction of essential oils, flavors, and colors from natural
ingredients. Controlled heating helps in obtaining high-
quality extracts without degrading sensitive compounds.

(1 Sample Preparation: Hot plates aid in the preparation
of samples for various tests, such as moisture content
analysis, ash content determination, and other quality
control tests. Accurate sample preparation is crucial for
reliable results.

[0 Melting and Blending: Hot plates are used to melt and
blend ingredients, such as fats, waxes, and emulsifiers,
which are essential in the formulation of various food
products like chocolates, confections, and sauces.

1 Simmering and Reduction: For products that require
simmering or reduction, such as sauces, syrups, and stocks,
hot plates provide controlled heat to achieve the desired
consistency and flavor profile.




1 Drying: Hot plates can be used for small-scale drying of
ingredients and samples. This is particularly useful in the
preparation of dehydrated foods and for testing the drying
characteristics of new products.

[0 Quality Control: Hot plates assist in various quality
control procedures, such as testing the melting point of fats
and waxes, evaluating the solubility of ingredients, and
performing other analytical tests that require controlled
heating.

[0 Prototyping and Experimentation: During the product
development phase, hot plates provide a flexible and
controlled heating source for experimenting with new
recipes, formulations, and processes on a small scale before
scaling up to full production.

1 Infusion and Brewing: For products like teas, coffees,
and herbal infusions, hot plates provide a consistent heat
source for brewing and infusing ingredients to extract
desired flavors and compounds.

[1  Homogenization: Hot plates are used to maintain a
consistent temperature during the homogenization of liquid
and semi-liquid food products, ensuring uniform texture and
stability.

[0 Heat Treatment: For certain food products, controlled
heat treatment is necessary to achieve specific textures,
flavors, or to deactivate enzymes. Hot plates provide the
necessary precision for these processes.

(1 Research and Development: In R&D labs, hot plates
are essential tools for conducting experiments, developing
new food products, and optimizing processing techniques.
They offer a controlled environment for testing hypotheses
and refining formulations.

[0 Confectionery Production: Hot plates are used to heat
and temper chocolate, boil sugar syrups, and prepare other
confectionery bases. Precise temperature control is critical
for achieving the desired texture and consistency in candies
and confections.




Autoclave

Sterilization: Ensure complete sterilization of equipment,
containers, and media, preventing contamination.

Safety Compliance: Help meet health and safety standards
by eliminating harmful microorganisms from products and
tools.

Quality Control: Maintain product integrity by ensuring all
components and ingredients are free from pathogens.

Preservation: Extend shelf-life by sterilizing food products
and packaging materials.

Research Support: Provide sterile conditions for
experimental procedures and research, enhancing accuracy
and reliability

Laminar Airflow

[1 Seed Sterilization and Handling: Laminar airflow
benches provide a sterile environment essential for handling
seeds and plant materials. This minimizes contamination
and ensures the integrity of genetic material during
experiments and seed storage.

(1 Plant Tissue Culture: LAF systems create a clean
environment necessary for plant tissue culture work. They
prevent airborne contaminants from affecting tissue
cultures, which is critical for producing disease-free plants
and conducting genetic research.

[0 Microbial Research: Laminar airflow cabinets maintain
a sterile workspace for studying beneficial and pathogenic
microorganisms. This is crucial for agricultural research
focused on soil microbiology, plant-microbe interactions,
and biocontrol agents.

(1 Precision Agriculture Research: In laboratories
focused on precision agriculture, LAF systems help
maintain clean conditions for studying sensors, data loggers,
and other precision farming technologies. This ensures
accurate research outcomes and reliable data analysis.

1 Quality Control in Seed Testing: Laminar airflow helps
in maintaining sterile conditions during seed testing and
germination assays. This ensures accurate results and helps
in evaluating seed quality before planting.




[0 Biochemical and Molecular Analysis: LAF systems
provide a controlled environment for conducting
biochemical and molecular analyses related to plant
physiology, genetics, and metabolic pathways. They prevent
cross-contamination and ensure the reliability of research
findings.

[0 Pest and Disease Management Research: In
laboratories studying integrated pest management (IPM)
and disease control strategies, LAF systems help maintain
sterile conditions for testing pesticides, biopesticides, and
disease-resistant crop varieties.

(1 Biosecurity Measures: LAF systems contribute to
biosecurity by preventing the spread of pathogens and
contaminants between experimental samples, crops, and
research facilities. This protects agricultural biodiversity
and minimizes the risk of disease outbreaks.

PH Meter

[0 Quality Control: pH meters are used to monitor the pH
levels of raw materials, intermediate products, and finished
goods during food processing. Maintaining optimal pH
levels ensures product consistency, safety, and quality.

(1 Product Development: pH meters assist in developing
new food formulations by accurately measuring and
adjusting pH levels to achieve desired taste, texture, and
shelf stability.

(1 Fermentation Monitoring: In fermentation processes
such as yogurt production, pH meters are essential for
monitoring the acidification process. This ensures that
fermentation proceeds according to specifications and
produces the desired product characteristics.

[0 Pickling and Brining: pH meters help in monitoring and
adjusting the acidity levels during pickling and brining
processes. This ensures food safety and enhances flavor
development in pickled products.

(1 Beverage Production: pH meters are used in the
production of beverages such as juices, wines, and beers to
monitor fermentation, acidity levels, and flavor profiles.
This ensures consistency and quality in the final products.




1 Cheese and Dairy Processing: pH meters are critical for
monitoring acidity levels in cheese and dairy products
during curdling, fermentation, and ripening processes.
Proper pH control ensures the desired texture, flavor, and
safety of dairy products.

[0 Baking and Dough Fermentation: pH meters assist in
monitoring the acidity of dough during fermentation in
baking processes. This helps in controlling dough
development, proofing, and final product quality.

[0 Canning and Preservation: pH meters are used to
monitor the acidity levels in canned foods and preserves.
This is crucial for ensuring food safety by preventing
microbial growth and spoilage.

(1 Meat and Poultry Processing: pH meters are employed
to monitor the acidity levels in meat brines and marinades.
Proper pH control enhances meat tenderness, flavor
absorption, and shelf life.

1 Sauces and Condiments: pH meters help in monitoring
and adjusting acidity levels in sauces, condiments, and
dressings. This ensures product stability, flavor consistency,
and safety for consumers.

1 Sanitization Monitoring: pH meters are used to monitor
the pH levels of cleaning solutions and sanitizers used in
food processing facilities. This ensures effective sanitation
practices and compliance with hygiene standards.

1 Research and Development: pH meters are essential
tools for conducting research on food chemistry,
preservation techniques, and the effects of pH on food
properties. They provide accurate data for optimizing food
processing methods and developing innovative food
products.

10.

Chlorophyll Meter

1 Nutrient Management: Chlorophyll meters help assess
the nitrogen status of plants by measuring chlorophyli
content. This information guides precise nitrogen
fertilization practices, optimizing nutrient use efficiency and
minimizing environmental impact.




1 Crop Monitoring: Agri startups can use chlorophyll
meters for regular monitoring of crop health and growth.
Changes in chlorophyll levels indicate stress conditions,
nutrient deficiencies, or disease symptoms, allowing for
timely interventions.

[0 Optimizing lIrrigation: By measuring chlorophyll
content, startups can determine the water stress level in
crops. This data aids in optimizing irrigation schedules to
maintain optimal plant hydration and productivity.

[0 Varietal Comparison: Chlorophyll meters facilitate
comparisons between different crop varieties or treatments
in field trials. They provide quantitative data on chlorophyll
levels, helping to identify varieties that exhibit better stress
tolerance or nutrient uptake.

[0 Precision Agriculture: Integrating chlorophyll meter
data with precision agriculture technologies enables startups
to create spatial maps of crop health within fields. This
information supports targeted management decisions, such
as variable rate fertilization or irrigation.

[0 Stress Management: Chlorophyll meters help startups
assess the impact of environmental stresses (e.g., drought,
heat, or disease) on crop performance. Early detection
allows for proactive management strategies to mitigate
stress effects.

[0 Optimizing Harvest Timing: Chlorophyll meters aid
startups in determining the optimal timing for harvesting
crops. Monitoring chlorophyll degradation can help predict
harvest maturity and ensure peak nutritional quality.

11.

Hot Air Oven

[0 Drying and Dehydration: Hot air ovens are used to
remove moisture from foods through drying and
dehydration processes. This extends shelf life, preserves
nutritional value, and enhances flavor concentration in
products like dried fruits, vegetables, herbs, and spices.

(1 Baking and Roasting: In food production, hot air ovens
are employed for baking bread, pastries, cakes, and cookies.
They ensure even heat distribution, consistent baking
results, and desirable texture development.




(1 Sterilization: Hot air ovens sterilize equipment,
containers, and packaging materials used in food
processing. This helps maintain food safety standards by
eliminating microbial contamination and ensuring hygienic
production conditions.

[0 Testing and Quality Control: Food processing startups
use hot air ovens for conducting various quality control
tests. Examples include moisture content analysis, texture
analysis, shelf life studies, and sensory evaluation under
controlled conditions.

[1 Heat Treatment: Hot air ovens are utilized for heat
treatment processes such as blanching and pasteurization.
These processes help in preparing ingredients for further
processing, reducing microbial load, and ensuring food
safety.

11 Proofing: In baking operations, hot air ovens provide a
controlled environment for proofing dough, allowing it to
rise before baking. This is crucial for achieving optimal
texture and volume in baked goods.

[0 Tempering and Melting: Hot air ovens facilitate the
tempering and melting of ingredients such as chocolate, fats,
and waxes. Precise temperature control ensures proper
consistency and usability in food production.

[0 Aging and Curing: For products like cheeses, meats, and
fermented foods, hot air ovens are used for aging and curing
processes. Controlled temperature and humidity conditions
promote flavor development and texture enhancement over
time.

[0 Research and Development: In food research labs, hot
air ovens support experimentation and development of new
food products and processes. They provide a standardized
environment for testing formulations, processing
techniques, and ingredient interactions.

[0  Thermal Processing: Hot air ovens are utilized in
thermal processing methods such as cooking, reheating, and
thawing food items. They ensure uniform heating, minimize
moisture loss, and preserve food quality during these
processes.




[0 Herb and Spice Treatment: Food startups use hot air
ovens to treat herbs and spices for microbial reduction,
insect control, and flavor enhancement. This maintains
product quality and safety in spice blends and seasoning
mixes.

12.

Refrigerator

(1 Ingredient Storage: Refrigerators are used to store
perishable ingredients such as fresh fruits, vegetables, dairy
products, meats, and seafood. Maintaining proper
temperature and humidity levels helps preserve freshness
and extend shelf life.

[0 Raw Material Preservation: Food processing startups
use refrigerators to preserve raw materials before
processing. This ensures that ingredients remain fresh and
safe for consumption, minimizing food waste and ensuring
product quality.

[0 Temperature Control: Refrigerators provide controlled
temperatures ideal for storing sensitive ingredients and
finished products. This prevents spoilage, bacterial growth,
and chemical reactions that can compromise food safety and
quality.

0 Ingredient Cooling: After processing, refrigerators are
used to rapidly cool down hot or cooked food products to
safe storage temperatures. This quick cooling process helps
preserve texture, flavor, and nutritional value while
preventing bacterial growth.

1 Fermentation and Proofing: In food production,
refrigerators with adjustable temperatures are used for
fermentation and proofing processes. They create optimal
conditions for fermenting dough, culturing yogurt, aging
cheese, and other fermentation-based products.

[0 Finished Product Storage: Refrigerators store finished
food products before distribution or sale. This includes
perishable items such as desserts, salads, sauces, and other
ready-to-eat products that require refrigerated storage to
maintain freshness.

0 Quality Control: Refrigerators are essential for
conducting temperature-sensitive quality control tests. They
provide a stable environment for testing product stability,




shelf life, sensory attributes, and microbial safety under
controlled conditions.

13.

Distillation Unit

[0 Herbal Extracts and Essential Oils: Distillation units
extract essential oils and aromatic compounds from herbs,
flowers, and botanicals. This is crucial for producing natural
flavorings, aromatherapy oils, and herbal extracts used in
food and beverage products.

(1 Flavor and Fragrance Extraction: Distillation units
extract flavors and fragrances from natural sources like
fruits, spices, and botanicals. This process vyields
concentrated extracts used in confectionery, baking, and
beverage industries.

0 Hydrosol Production: Distillation units produce
hydrosols, also known as floral waters, during essential oil
extraction. Hydrosols are used in cosmetics, culinary
applications, and herbal remedies.

1 Deionized Water Production: Distillation units produce
high-purity water by removing impurities through
distillation. This water is used in food processing for
ingredient  preparation, cleaning, and equipment
sterilization.

[0 Vinegar Production: Distillation units are used in
vinegar production to concentrate acetic acid through a
distillation process. This improves vinegar quality and
consistency.

[0 Ethanol Extraction: In food processing, distillation
units extract ethanol from fermented biomass for various
applications, including biofuels, food additives, and
pharmaceuticals.

[0 Quality Control: Distillation units play a role in quality
control by ensuring consistency and purity in the production
of distilled products. They help maintain product
specifications and meet regulatory requirements for food
safety and purity standards.

14.

Electrical Shaker

1 Mixing and Homogenization: Electrical shakers are
used for mixing ingredients thoroughly to create uniform




blends. This is essential in preparing batter, dough, sauces,
marinades, dressings, and other food formulations.

[0 Emulsification: Shakers assist in emulsifying oil and
water-based ingredients to create stable emulsions. This is
crucial for producing salad dressings, mayonnaise, sauces,
and creamy desserts.

1 Dissolution of Powders: Electrical shakers facilitate the
dissolution of powders, such as spices, thickeners,
stabilizers, and nutritional supplements, into liquids. This
ensures smooth consistency and even distribution of
ingredients in final products.

1 Extraction Processes: Electrical shakers aid in
extracting flavors, colors, and bioactive compounds from
natural ingredients like herbs, spices, and botanicals. They
enhance extraction efficiency by facilitating agitation in
solvent-based extraction methods.

(1 Hydration and Rehydration: Shakers assist in
hydrating dry ingredients and rehydrating dehydrated foods
by gently shaking them in liquid solutions. This is beneficial
for preparing instant beverages, soups, and reconstituted
ingredients.

[0 Sample Preparation: In food testing laboratories,
shakers are used for preparing samples and conducting
various tests, such as viscosity measurements, particle size
analysis, and solubility testing.

[0  Temperature Control: Some electrical shakers are
equipped with temperature control features, allowing
startups to conduct temperature-sensitive processes like
enzymatic reactions and microbial incubation under
controlled conditions.

15.

Deep Freezer

[0 Storage of Raw Materials: Deep freezers are used to
store raw materials such as meats, seafood, fruits, and
vegetables. Freezing preserves freshness, prevents spoilage,
and extends shelf life until ingredients are ready for
processing.

[0 Ingredient Preparation: Startups use deep freezers to
pre-freeze ingredients before processing. This includes




freezing fruits for smoothies, freezing seafood for sushi
preparation, or freezing meats for portioning and slicing.

[0 Batch Production: Deep freezers facilitate batch
production by allowing startups to freeze prepared foods in
bulk. This includes frozen meals, baked goods, desserts, and
ready-to-eat snacks that can be stored and distributed as
needed.

1 Preservation of Perishable Goods: Deep freezers help
preserve perishable goods such as ice creams, dairy
products, and frozen desserts. Maintaining low temperatures
ensures product quality and prevents deterioration during
storage and distribution.

0 Quality Control: Startups use deep freezers for
conducting quality control tests on frozen products. This
includes assessing texture, flavor, and appearance after
freezing to ensure consistency and meet consumer
expectations.

[0 lce Production: Some deep freezers double as ice
makers, producing ice cubes or crushed ice for beverage
service, seafood storage, or chilling food products during
processing and transport.

[0 Bulk Freezing: Deep freezers enable startups to freeze
bulk quantities of products efficiently. This is advantageous
for scaling up production, optimizing storage space, and
reducing operating costs compared to conventional freezers.

16.

Kel Plus Nitrogen

Analyzer

[0 Protein Analysis: The Kel Plus Nitrogen Analyzer is
crucial for determining protein content in food products. By
measuring nitrogen levels, startups can calculate protein
content using conversion factors specific to different types
of food matrices (e.g., grains, meats, dairy).

[0 Quality Control: Startups use the analyzer for quality
control purposes to ensure consistency in protein levels
across batches of processed foods. This is particularly
important in industries such as meat processing, bakery,
dairy, and plant-based foods where protein content directly
impacts nutritional value and product quality.




0 Ingredient Verification: It helps in verifying the
nitrogen content of raw ingredients and additives used in
food processing. This ensures that ingredients meet
specified nutritional or formulation requirements before
incorporation into final products.

[0 Product Labeling Compliance: The analyzer assists in
verifying protein content for accurate product labeling.
Startups can ensure compliance with regulatory standards
and provide consumers with reliable nutritional information
on packaged food products.

1 Formulation and Recipe Development: In R&D
activities, startups utilize the analyzer to develop new food
formulations. By accurately measuring nitrogen (and hence
protein) levels, they can adjust ingredient ratios to achieve
desired nutritional profiles and sensory attributes.

1 Allergen Management: For allergen management,
startups can use the analyzer to verify the absence of
nitrogen-containing allergens (e.g., proteins from peanuts,
soy, wheat) in processed foods, ensuring product safety and
compliance with labeling requirements.

(1 Process Optimization: The analyzer aids in optimizing
food processing techniques by monitoring changes in
nitrogen content throughout production stages. This helps in
refining processing methods to maintain or enhance
nutritional quality and minimize nutrient loss.

17.

Rotary Vacuum

Evaporator

[0 Extraction of Phytochemicals: Agri startups use rotary
vacuum evaporators to extract bioactive compounds,
essential oils, and phytochemicals from agricultural crops,
medicinal plants, and botanical extracts. This process
involves evaporating solvents under reduced pressure to
obtain concentrated extracts.

[0 Concentration of Extracts: The equipment concentrates
liquid extracts by evaporating solvents like ethanol,
methanol, or water at lower temperatures under vacuum
conditions. This helps in increasing the concentration of
active compounds while preserving their quality and
potency.




1 Solvent Recovery: Rotary vacuum evaporators facilitate
the recovery and reuse of solvents used in extraction
processes. This improves resource efficiency, reduces
operating costs, and supports sustainable practices in agri
startups.

0 Purification of Natural Products: Startups use rotary
evaporators for purifying crude extracts and isolating
specific compounds with high purity. This is essential for
producing standardized ingredients used in pharmaceuticals,
nutraceuticals, cosmetics, and functional foods.

1 Herbal Medicine Production: In herbal medicine and
traditional remedies, rotary vacuum evaporators aid in
preparing concentrated extracts used in formulations for
health supplements, herbal teas, and natural remedies.

1 Aroma and Flavor Extraction: Agri startups utilize the
equipment to extract aromatic compounds and flavors from
herbs, spices, and botanicals. This supports the production
of natural flavorings, essential oils, and aromatic extracts
used in food, beverages, and personal care products.

1 Drying and Concentration of Plant Material: Startups
use rotary vacuum evaporators for drying and concentrating
plant materials before further processing. This includes
reducing moisture content in herbal teas, botanical extracts,
and agricultural samples.

0 Nutrient Analysis: Agri startups can concentrate
nutrient solutions for analysis using rotary evaporators,
aiding in understanding nutrient uptake, plant physiology,
and soil fertility management.

1 Tea and Beverage Production: Rotary vacuum
evaporators help in concentrating and refining tea extracts,
botanical infusions, and beverage bases. This enhances
flavor profiles, improves shelf stability, and supports
product consistency in beverage manufacturing.

[0 Efficient Processing: The equipment allows startups to
process larger volumes of extracts efficiently, reducing
processing time and labor costs compared to traditional
methods of solvent evaporation.




18.

Vortex

[0 Homogenization of Samples: Vortex mixers are used to
thoroughly mix and homogenize food samples, ensuring
uniform distribution of ingredients, flavors, and additives.
This is essential for preparing consistent food products such
as sauces, marinades, and dressings.

1 Dissolving Powders: Startups use vortex mixers to
dissolve powders and granules into liquids, such as mixing
spices or thickeners into sauces, soups, or beverages. This
ensures quick and efficient blending without clumping.

O Emulsification: Vortex mixers facilitate the
emulsification of oil and water-based ingredients, creating
stable emulsions for dressings, sauces, and mayonnaise. The
rapid agitation breaks down fat globules, ensuring a smooth
and creamy texture.

1 Re-suspension of Sediments: In food processing,
sedimentation can occur in suspensions or liquid mixtures.
Vortex mixers effectively re-suspend settled particles,
ensuring consistent product quality and preventing
separation in products like beverages and sauces.

[0 Sample Preparation: In food testing laboratories, vortex
mixers are used for sample preparation, such as mixing food
samples with extraction solvents or preparing solutions for
analysis. This ensures representative samples and accurate
test results.

0 Incubation of Cultures: Vortex mixers aid in the
incubation of cultures and microbial samples in nutrient
media. This supports food safety testing, quality control, and
research on microbial growth and behavior in food products.

(1 Mixing Additives: Startups use vortex mixers to blend
additives such as vitamins, minerals, and stabilizers into
food formulations. This ensures even distribution of
additives, enhancing nutritional value, texture, and shelf life
of products.

(1 Preparation of Buffers and Solutions: In food science
and research, vortex mixers prepare buffers, reagents, and
solutions for experiments and analyses. This includes pH
adjustments, dilutions, and preparation of standard
solutions.




(1 Temperature-sensitive Mixing: Vortex mixers are
suitable for mixing temperature-sensitive ingredients that
require gentle agitation, avoiding excessive heat generation
compared to traditional mixing methods.

19.

Phase Transition

Analyser

1 Quality Control in Frozen Foods: Startups producing
frozen foods can use phase transition analyzers to study the
freezing and thawing behavior of products. This helps in
optimizing freezing processes to minimize damage to food
texture and maintain quality during storage and distribution.

1 Research on Food Preservation Techniques: Phase
transition analyzers can be wused in research and
development to study the effects of different preservation
techniques (e.g., freezing, freeze-drying) on food properties
such as moisture content, crystallization behavior, and shelf
life stability.

0 Ingredient Formulation and Stability: Startups
developing new food formulations can utilize phase
transition analyzers to analyze the phase behavior of
ingredients, such as fats, emulsifiers, and stabilizers. This
helps in formulating products with desirable texture,
stability, and mouthfeel.

(1 Seed Quality Analysis: The PTA can be used to analyze
the thermal properties of seeds, such as moisture content and
germination potential. Understanding these properties can
help in selecting high-quality seeds that are more likely to
produce healthy crops.

1 Soil Analysis: By studying the thermal properties of soil,
agri startups can gain insights into soil composition,
moisture content, and thermal conductivity. This
information is essential for optimizing irrigation and
ensuring optimal growing conditions for crops.

[0 Development of Crop Protection Products: The PTA
can be used to study the phase transitions of various
chemicals and formulations used in crop protection products
such as pesticides and herbicides. This helps in developing
products that are more effective and stable under varying
environmental conditions.




(1 Food Preservation and Storage: For startups involved
in post-harvest technology, the PTA can help in
understanding the thermal behavior of fruits, vegetables,
and other produce. This information can be used to optimize
storage conditions and extend the shelf life of agricultural
products.

(1 Research on Plant Materials: The PTA can be used to
study the thermal properties of plant materials, such as
leaves, stems, and roots. This can help in understanding
plant physiology and developing more efficient agricultural
practices.

(1 Optimization of Agricultural Processes: By analyzing
the thermal properties of various agricultural inputs and
outputs, startups can optimize processes such as drying,
freezing, and packaging. This leads to improved efficiency
and reduced energy consumption.

20.

Electrophoresis Unit

[0 Quality Control of Protein Content: Food processing
startups involved in protein-rich products, such as dairy,
meat, or plant-based proteins, can use electrophoresis units
to verify protein content and analyze protein profiles. This
ensures consistency and quality in product formulations.

1 Allergen Detection: Electrophoresis units can be used to
detect allergenic proteins in food products. Startups can
analyze samples for the presence of allergens like gluten,
casein, or specific proteins from nuts, soy, or other
allergenic sources to ensure compliance with labeling
regulations and safety standards.

[0 Detection of Food Contaminants: Startups can use
electrophoresis for detecting contaminants such as toxins or
harmful proteins in food samples. This includes identifying
contaminants from microbial sources or environmental
pollutants that may affect food safety and quality.

1 GMO Detection: Electrophoresis can aid startups in
detecting genetically modified organisms (GMOs) or
verifying the absence of GMOs in food products. This is
essential for meeting consumer preferences and regulatory
requirements related to GMO labeling.

[0 Microbial Analysis: Electrophoresis techniques, such as
pulsed-field gel electrophoresis (PFGE), are used in food
microbiology to study bacterial strains and genetic




relatedness. This aids in outbreak investigations, pathogen
characterization, and ensuring microbiological safety in
food products.

0 DNA and RNA Analysis: For startups involved in
functional foods, probiotics, or genetically modified
ingredients, electrophoresis units can analyze nucleic acids
(DNA and RNA). This includes verifying genetic
modifications,  studying  microbial  diversity, or
characterizing strains used in fermentation processes.

[0 Validation of Processing Methods: Electrophoresis can
validate the effectiveness of processing methods such as
heat treatment, pasteurization, or sterilization by analyzing
changes in protein or DNA profiles before and after
treatment.

21.

Vertical Electrophoresis
Unit

[0 Protein Analysis: Startups involved in producing
protein-rich foods or ingredients, such as dairy products,
meat substitutes, or plant-based proteins, can use vertical
electrophoresis units to analyze protein profiles. This helps
in verifying protein content, assessing protein purity, and
ensuring consistency in product formulations.

(1 Allergen Detection: Vertical electrophoresis units are
used to detect allergenic proteins in food samples. Startups
can analyze samples for the presence of allergens like
gluten, casein, or specific proteins from nuts, soy, or other
allergenic sources. This supports compliance with labeling
regulations and ensures food safety for consumers with
allergies.

1 Quality Control of Enzymes: In food processing,
enzymes play a crucial role in various processes such as
fermentation, flavor development, and ingredient
modification. Vertical electrophoresis units can analyze
enzyme preparations to ensure enzyme purity, activity
levels, and consistency in enzyme-based food processing
applications.

0 Genetic Analysis: For startups involved in
biotechnology or functional foods, vertical electrophoresis
units can analyze nucleic acids (DNA and RNA). This
includes studying genetic modifications in ingredients,




verifying microbial strains used in fermentation, or
analyzing genetic diversity in foodborne pathogens.

(1 Microbial Typing: Electrophoresis techniques, such as
pulsed-field gel electrophoresis (PFGE), are used to study
genetic relatedness and strain typing of foodborne
pathogens. This aids in outbreak investigations, microbial
surveillance, and ensuring microbiological safety in food
products.

1 Research and Development: Vertical electrophoresis
units support R&D activities by facilitating the study of food
components, optimization of processing techniques, and
development of new food products. This includes
investigating protein interactions, studying enzymatic
activity, and exploring novel ingredients.

22.

Micropipettes

0 Precision Measurement: Agri startups use
micropipettes to precisely measure and dispense small
volumes of chemicals, reagents, and solutions for
conducting experiments, preparing nutrient solutions, or
performing analytical tests in laboratories.

(1 Sample Preparation: Micropipettes are essential for
preparing samples for analysis, such as diluting plant
extracts, measuring enzyme concentrations, or preparing
standards for nutrient analysis. This ensures accuracy and
reproducibility in research and development activities.

[1 Genetic and Molecular Analysis: Startups involved in
plant breeding, genetic modification, or biotechnological
research use micropipettes for handling DNA, RNA, and
other biomolecules. This includes PCR (Polymerase Chain
Reaction) setup, DNA sequencing preparation, and
molecular cloning techniques.

[0 Nutrient Analysis: Micropipettes assist startups in
preparing and dispensing precise volumes of nutrient
solutions for studying plant nutrition, fertilizer formulations,
and soil amendments. This supports optimizing crop yields
and enhancing nutrient uptake efficiency.

23.

FTIR*WITH ATR

00 Ingredient Analysis: Startups use FTIR-ATR to analyze
the composition of raw ingredients used in food production.




(Fourier Transform
Infrared Spectroscopy
with Attenuated Total

Reflectance)

It provides information about the chemical structure,
functional groups, and purity of ingredients such as fats,
oils, proteins, carbohydrates, and additives.

[0 Quality Control of Raw Materials: FTIR-ATR helps
startups verify the quality and authenticity of raw materials.
It can detect contaminants, adulterants, or variations in
chemical composition that may affect product quality,
safety, or compliance with regulatory standards.

[0 Monitoring of Processing Steps: During food
processing, FTIR-ATR monitors chemical changes and
reactions occurring in ingredients or product formulations.
This includes tracking changes in lipid oxidation, protein
denaturation, or sugar crystallization, providing insights into
process optimization and product stability.

1 Allergen Detection: FTIR-ATR is used to detect
allergenic proteins in food products, such as gluten in wheat-
based products or casein in dairy. It aids in ensuring
compliance with allergen labeling regulations and
safeguarding consumer health.

[0 Quality Assurance of Finished Products: Startups use
FTIR-ATR to assess the chemical composition and
consistency of finished food products. It verifies product
specifications, identifies batch-to-batch variations, and
ensures uniformity in sensory attributes and nutritional
profiles.

(1 ldentification of Food Adulteration: FTIR-ATR helps
startups detect food adulteration, such as the addition of
cheaper substitutes or unauthorized ingredients in food
products. It provides rapid screening for authenticity and
prevents fraudulent practices.

(1 Shelf Life Studies: FTIR-ATR supports startups in
studying changes in food composition and stability over
time. It monitors oxidation processes, degradation of
additives, and changes in packaging materials, aiding in
shelf life determination and product quality assessments.

[0 Research and Development: In R&D activities, FTIR-
ATR facilitates the development of new food products and
formulations. It helps in understanding molecular
interactions, optimizing ingredient ratios, and designing




functional foods with specific health benefits or sensory
properties.

0 Regulatory Compliance: FTIR-ATR provides
analytical data required for regulatory submissions and
compliance with food safety regulations, labeling
requirements, and quality standards enforced by regulatory
agencies.

0 Environmental Monitoring: Beyond food analysis,
FTIR-ATR assists in environmental monitoring related to
agriculture, such as analyzing soil nutrients, studying plant
metabolites, or assessing agricultural chemicals used in crop
production.

24.

Super Critical Fluid
Extraction & Analytical
System

[0 Extraction of Natural Flavors and Essential Oils:
Startups use SFE to extract natural flavors, fragrances, and
essential oils from herbs, spices, and botanicals.
Supercritical CO2 offers a solvent-free extraction method
that preserves delicate aromatic compounds, ensuring high-
quality extracts used in food, beverages, and cosmetics.

[0 Extraction of Phytochemicals and Antioxidants: SFE
extracts bioactive compounds such as polyphenols,
flavonoids, and antioxidants from plant materials. These
compounds contribute to health-promoting properties and
functional benefits in food products like supplements,
functional foods, and nutraceuticals.

1 Decaffeination of Coffee and Tea: SFE is used for
decaffeinating coffee beans and tea leaves while preserving
their flavor and aroma profiles. This process avoids the use
of chemical solvents, ensuring a cleaner and more natural
product.

1 Removal of Pesticide Residues: SFE can remove
pesticide residues from agricultural products such as fruits,
vegetables, and herbs. It provides a sustainable and
environmentally friendly method for ensuring food safety
and compliance with regulatory standards.

[0 Extraction of Lipids and Fats: Startups use SFE to
extract lipids and fats from food matrices like seeds, nuts,
and oils. This process yields high-quality oils used in




culinary applications, dietary supplements, and functional
foods rich in essential fatty acids.

(1 Cannabinoid Extraction: With the growing interest in
cannabis-derived products, startups use SFE to extract
cannabinoids such as CBD (cannabidiol) from hemp or
cannabis plants. This method ensures efficient extraction of
cannabinoids with minimal degradation, suitable for use in
edibles, oils, and health products.

[0 Analytical Systems for Quality Control: In addition to
extraction, startups employ analytical systems associated
with SFE to analyze extracted compounds. This includes
chromatographic techniques (e.g., HPLC, GC-MS) to
quantify specific compounds, assess purity, and ensure
consistency in product formulations.

25.

Solid Phase Extraction
System

[0 Contaminant Removal: SPE systems are utilized to
remove contaminants such as pesticides, mycotoxins, heavy
metals, and residues from food samples. This ensures
compliance with food safety regulations and enhances
consumer safety.

(1 Flavor and Aroma Extraction: Startups use SPE to
extract and concentrate flavors, aromas, and essential oils
from natural sources such as herbs, spices, and botanicals.
This enhances the sensory attributes of food products like
beverages, sauces, and seasonings.

1 Analysis of Food Additives: SPE is employed for the
isolation and analysis of food additives such as
preservatives, colorants, and antioxidants. It enables
startups to quantify these additives accurately and ensure
adherence to regulatory limits.

[0 Nutrient Analysis: SPE systems facilitate the extraction
and concentration of nutrients such as vitamins, minerals,
and bioactive compounds from food samples. This supports
nutritional analysis and the development of fortified foods
and dietary supplements.

(1 Quality Control: SPE is used for sample preparation in
quality control processes, enabling startups to purify and
concentrate analytes of interest before analytical testing.




This improves the accuracy and reliability of analytical
results related to food composition and safety.

1 Analysis of Residues in Food Products: Startups utilize
SPE systems to extract and analyze residues of veterinary
drugs, antibiotics, and hormones in animal-derived
products. This ensures compliance with regulatory limits
and consumer expectations for food safety.

1 Research and Development: SPE systems support R&D
activities by enabling startups to explore new extraction
methodologies, optimize extraction conditions, and develop
innovative food products. This includes studying extraction
efficiencies, exploring new applications for extracted
compounds, and improving product formulations.

(1 Process Optimization: SPE systems aid startups in
optimizing food processing techniques by purifying and
concentrating target compounds that influence product
quality, stability, and shelf life. This includes removing
interfering substances that may affect product performance
or sensory attributes.

26.

Microwave Digestion

System

(1 Heavy Metal Analysis: Startups employ microwave
digestion to extract and solubilize heavy metals (e.g., lead,
mercury, arsenic) from food samples. This facilitates
accurate quantification using techniques like atomic
absorption spectroscopy (AAS) or inductively coupled
plasma mass spectrometry (ICP-MS), ensuring compliance
with food safety regulations.

(1 Pesticide Residue Analysis: Microwave digestion
systems are used to extract pesticide residues from food
samples, particularly fruits, vegetables, and grains. This
supports residue monitoring programs and ensures that
products meet regulatory limits for pesticide residues.

0 Analysis of Nutritional Components: Startups use
microwave digestion for the breakdown of food samples to
analyze nutritional components such as proteins, fats,
carbohydrates, vitamins, and minerals. This information is
crucial for nutritional labeling and formulation of fortified
foods and supplements.




(1 Quality Assurance and Control: Microwave digestion
systems aid startups in ensuring product quality and safety
by facilitating rapid and efficient sample preparation. This
includes monitoring food additives, contaminants, and
nutrient levels to maintain consistency and meet consumer
expectations.

[0 Environmental Monitoring: Microwave digestion is
used in environmental monitoring related to agriculture,
such as analyzing soil and plant samples for nutrient content
or contaminants. This supports sustainable farming
practices and ensures food safety from farm to fork.

1 Process Efficiency: Microwave digestion systems offer
faster digestion times compared to traditional methods,
increasing laboratory throughput and efficiency. This
accelerates sample turnaround times and supports timely
decision-making in product development and quality
control.

27.

Hanter Lab

Calorimeter

(1 Bioenergy Research: Startups involved in biomass
production or biofuel development may use calorimeters to
measure the calorific value of agricultural residues, biochar,
or biofuel products. This data helps optimize biomass
processing techniques and evaluate energy efficiency.

0 Quality Assessment of Agricultural Products:
Calorimeters can be used to assess the energy content or
calorific value of agricultural products such as grains, seeds,
and animal feeds. This information aids in determining
nutritional value, assessing feed efficiency, and optimizing
livestock diets.

(1 Research on Agricultural Waste Utilization: Startups
researching the conversion of agricultural waste into value-
added products may use calorimeters to study the heat
release and energy potential of biomass residues. This
supports sustainable practices and resource utilization in
agriculture.

1 Soil Organic Matter Studies: Calorimeters can measure
the heat released during decomposition processes in soil
organic matter. This helps startups understand soil fertility,




nutrient cycling, and the impact of agricultural practices on
soil health.

0 Development of Agricultural Bioproducts:
Calorimetric analysis supports startups in developing
bioproducts from agricultural resources, such as bio-based
materials, fertilizers, and soil conditioners. It assesses
energy content, thermal stability, and combustion
characteristics critical for product performance and safety.

[0 Reaction Kinetics in Agricultural Chemistry: Startups
studying chemical reactions in agricultural chemistry may
use calorimeters to monitor heat changes during chemical
reactions or fermentation processes. This aids in optimizing
reaction conditions and product yields.

28.

Rapid V.B.W. Analyzer

[0 Quality Control of Starch-Based Ingredients: Startups
use RVA to assess the viscosity profile, gelatinization
characteristics, and pasting properties of starches derived
from grains (e.g., corn, wheat), tubers (e.g., potatoes), and
legumes (e.g., peas). This ensures consistency in ingredient
performance and functionality in food formulations.

(1 Optimization of Processing Conditions: RVA aids
startups in optimizing processing conditions for starch-
based products such as sauces, soups, bakery goods, and
snacks. It evaluates how variations in temperature, pH, and
additives impact viscosity, texture, and product stability
during production.

0 Product Development and Formulation: RVA
supports startups in developing new food products and
formulations by evaluating the rheological properties of
starch ingredients. It assists in achieving desired textures,
mouthfeel, and sensory attributes critical for consumer
acceptance and product differentiation.

[0 Quality Assurance in Cereal Processing: Startups in
cereal processing use RVA to monitor the gelatinization and
cooking properties of grains like rice, oats, and barley. This
ensures consistency in texture, cooking time, and sensory
quality of cereals and ready-to-eat products.

[0 Gluten-Free Product Development: For startups
developing gluten-free foods using alternative starches (e.g.,




rice flour, tapioca starch), RVA evaluates the viscosity and
functional properties of these ingredients. It supports
formulation adjustments to mimic the texture and
performance of gluten-containing counterparts.

(1 Evaluation of Food Additives: RVA is used to assess
the impact of food additives (e.g., thickeners, stabilizers) on
the viscosity and processing characteristics of food
products. This ensures additives contribute to desired
texture and functionality without compromising product
quality.

1 Quality Parameters in Baby Foods: Startups producing
baby foods use RVA to evaluate the digestibility, texture,
and consistency of starch-based ingredients used in infant
cereals, purees, and snacks. This ensures safety, nutritional
quality, and sensory appeal suitable for young children.

29.

Akola Dal Mill

[0 Pulse Processing: Startups use the Akola Dal Mill to
efficiently process pulses such as lentils, peas, chickpeas,
and beans. The mill cleans, dehusks, splits, and polishes
pulses, transforming raw pulses into market-ready dal
products.

0 Quality Assurance: The Dal Mill ensures consistent
quality and hygiene standards in the processing of pulses. It
removes impurities, stones, and foreign particles, enhancing
food safety and meeting regulatory requirements.

(1 Nutritional Value: The Dal Mill helps preserve the
nutritional value of pulses during processing, ensuring that
essential nutrients such as protein, fiber, vitamins, and
minerals are retained in the final dal products.

30.

Microwave Oven

[0 Heating and Reheating: Startups use microwave ovens
for rapid and uniform heating or reheating of food products,
ingredients, and samples. This is particularly useful in
kitchen operations for quick preparation of ready-to-eat
meals, sauces, and beverages.

[0 Thawing and Defrosting: Microwave ovens expedite
the thawing and defrosting of frozen food ingredients such




as meats, seafood, and vegetables. This reduces preparation
time and ensures efficient workflow in food production.

[1 Steam Generation: Microwave ovens are utilized for
generating steam quickly, which is useful in cooking and
processing certain food items such as vegetables, grains, and
seafood, preserving their texture and nutritional content.

1 Sterilization and Pasteurization: In food processing,
microwave ovens can be adapted for sterilizing equipment,
utensils, and certain food products through controlled
exposure to microwave radiation. This aids in maintaining
hygiene and extending shelf life.

(1 Drying and Dehydration: Startups use microwave
ovens for drying and dehydrating food ingredients and
products. This process preserves flavors and nutrients more
effectively compared to traditional drying methods,
enhancing product quality.

(1 Cooking and Baking: Microwave ovens facilitate
cooking and baking of a variety of food products, including
snacks, desserts, and bakery items. They offer precise
control over cooking times and temperatures, ensuring
consistent results.

[0 Thermal Processing: Microwave ovens enable startups
to perform thermal processing tasks such as blanching,
pasteurization, and cooking of food ingredients and
products. This supports food safety protocols and quality
assurance measures.

31.

Hot air oven

[0 Baking and Roasting: Hot air ovens are commonly used
for baking bread, cakes, cookies, and other bakery products.
They provide even heat distribution, ensuring consistent
baking results and desirable textures.

1 Drying and Dehydration: Startups use hot air ovens for
drying and dehydrating food ingredients such as fruits,
vegetables, herbs, and spices. This preserves flavor, color,
and nutrients while extending shelf life for use in snacks,
seasonings, and culinary preparations.

1 Sterilization and Pasteurization: Hot air ovens can be
employed for sterilizing equipment, utensils, and certain




food products through controlled exposure to dry heat. This
supports food safety protocols and hygiene practices in food
processing facilities.

[0 Proofing: In bakery operations, hot air ovens facilitate
proofing processes where yeast-leavened dough undergoes
fermentation under controlled temperature and humidity
conditions. This ensures proper rise and texture in baked
goods.

[0 Preheating and Holding: Hot air ovens are used for
preheating food containers, trays, and equipment before
food processing operations. They also serve to hold
prepared food items at serving temperatures prior to
distribution.

32.

Autoclave

[0 Sterilization of Equipment and Utensils: Autoclaves
are used to sterilize cooking utensils, food containers,
packaging materials, and equipment before food processing.
This ensures hygiene and prevents contamination during
food preparation and packaging.

0 Canning and Bottling: Startups use autoclaves for
canning and bottling food products to extend shelf life by
eliminating spoilage microorganisms (e.g., bacteria, yeast,
molds). This is crucial for maintaining food safety and
quality during storage and distribution.

(1 Pasteurization: Autoclaves perform pasteurization
processes to eliminate pathogens and reduce microbial load
in liquid food products such as juices, dairy products, and
sauces. This ensures product safety while preserving
nutritional quality and flavor.

7 Heat Treatment of Packaged Foods: Autoclaves are
used for heat treating packaged foods to achieve commercial
sterility. This process destroys spoilage microorganisms and
enzymes, ensuring long-term shelf stability without the need
for refrigeration.

(1 Preparation of Culture Media: In food microbiology
and quality control laboratories, autoclaves sterilize culture
media and agar plates used for microbial testing and




analysis. This supports food safety testing and compliance
with regulatory standards.

(1 Retort Processing: Startups utilize autoclaves in retort
processing, a method for sterilizing and preserving pre-
packaged foods in sealed containers. Retort pouches and
cans undergo thermal processing under pressure to achieve
commercial sterility and extend shelf life.

1 Customization of Food Products: Autoclaves allow
startups to customize food products by controlling the
intensity and duration of heat treatment. This is essential for
achieving desired textures, flavors, and sensory attributes in
processed foods.

(1 Emergency Sterilization: In emergency situations such
as product recalls or contamination incidents, autoclaves
provide a rapid method for sterilizing affected food products
or equipment to prevent further health risks and maintain
consumer confidence.

33.

GPS Map

(1 Precision Farming: Agri startups use GPS maps to
implement precision farming techniques, enabling precise
placement of seeds, fertilizers, and pesticides based on field
variability. This optimizes resource use, reduces input costs,
and improves crop yields.

[0 Field Mapping and Surveying: GPS maps facilitate
accurate mapping and surveying of agricultural fields,
including boundary delineation, acreage calculation, and
identification of field features (e.g., soil types, drainage
patterns). This data supports land management decisions
and regulatory compliance.

7 Yield Monitoring: Startups use GPS-enabled yield
monitoring systems to create yield maps that show spatial
variations in crop yields across fields. This information
helps identify yield-limiting factors, assess crop
performance, and optimize harvesting strategies.

1 Crop Scouting and Monitoring: GPS maps aid startups
in conducting crop scouting activities to monitor plant
health, detect pest and disease outbreaks, and assess crop




maturity. This enables timely intervention and targeted
application of agronomic practices.

(1 Variable Rate Application (VRA): Using GPS maps,
startups can implement VRA technologies for variable rate
seeding, fertilization, and irrigation. This precision
application matches input rates to specific field conditions,
optimizing nutrient uptake and water use efficiency.

(1 Equipment Guidance and Automation: GPS maps
enable precise guidance of farm equipment (e.g., tractors,
sprayers) along designated paths and tracks within fields.
This reduces overlap, minimizes soil compaction, and
enhances operational efficiency during field operations.

34.

Spectrophotometer

[0 Nutrient Analysis: Agri startups use spectrophotometers
to analyze nutrient content in agricultural products such as
fruits, vegetables, grains, and animal feed. This includes
quantifying  vitamins, minerals, proteins,  fats,
carbohydrates, and antioxidants, which is crucial for
nutritional labeling and product formulation.

0 Soil Analysis: Spectrophotometers aid startups in
analyzing soil samples to determine nutrient levels (e.g.,
nitrogen, phosphorus, potassium), pH, organic matter
content, and salinity. This information guides soil fertility
management, fertilizer application, and crop nutrient uptake
strategies.

0 Plant Physiology Studies: Startups use
spectrophotometers  for studying plant physiology
parameters such as chlorophyll content, photosynthetic
activity, and pigment composition. This helps assess plant
health, growth stages, and responses to environmental
stresses.

0 Pesticide Residue Analysis: Spectrophotometric
techniques are utilized for detecting and quantifying
pesticide  residues in  agricultural products and
environmental samples. This supports food safety
regulations and ensures compliance with maximum residue
limits (MRLSs).

[ Water Quality Monitoring: Spectrophotometers assist
startups in analyzing water quality parameters such as




turbidity, dissolved oxygen, chemical oxygen demand
(COD), and nutrient concentrations in irrigation water and
aquatic ecosystems.

[0 Seed Quality Testing: Spectrophotometric methods are
employed to evaluate seed quality characteristics such as
germination rate, seed coat permeability, and biochemical
composition. This aids startups in selecting high-quality
seeds for planting and breeding programs.

(1 Disease and Pathogen Detection: Spectrophotometers
enable startups to detect and quantify pathogens, fungi, and
disease markers in plants and agricultural products. This
supports disease management strategies and early detection
of crop diseases.

35.

Double distillation unit

0 Beverage Production: Startups in beverage
manufacturing use distilled water for blending concentrates,
diluting beverages, and ensuring uniform taste and flavor
profiles. Distilled water enhances the purity and clarity of
beverages, including juices, soft drinks, and spirits.

1 Ingredient Extraction: Distillation units aid startups in
extracting botanicals, flavors, and essential oils from natural
ingredients used in food products. Distilled water is often
employed as a solvent or carrier to preserve the integrity and
aroma of these extracts.

[0 Cleaning and Sanitization: Distilled water is effective
for cleaning and sanitizing food processing equipment,
containers, and surfaces, minimizing the risk of cross-
contamination and ensuring compliance with hygiene
standards.

36.

PCR Machine

1 Allergen Detection: Startups use PCR machines to
detect allergenic ingredients (e.g., peanuts, soy, gluten) in
food products. This is crucial for labeling accuracy and
ensuring products are safe for consumers with food
allergies.

[0 GMO Detection: PCR machines are employed for
testing genetically modified organisms (GMOs) in food




ingredients and products. This supports labeling
requirements and transparency in food production practices.

[0 Quality Control: PCR machines aid startups in
conducting microbial quality control tests on raw materials,
ingredients, and finished food products. This ensures
microbiological safety and maintains product quality
throughout the production process.

(1 Traceability and Authentication: Startups utilize PCR
technology for verifying the authenticity and origin of food
ingredients, such as detecting species-specific DNA
markers in meat products or geographical origin markers in
specialty foods.

1 Process Validation: PCR machines support startups in
validating food processing procedures by confirming the
absence of specific pathogens or contaminants at critical
control points. This ensures process efficiency and
compliance with food safety protocols.

[0 Rapid Testing: Advanced PCR machines offer rapid
testing capabilities, providing quick results compared to
traditional microbiological methods. This accelerates
decision-making and response times in managing food
safety incidents or quality issues.

37.

Centrifuge

[1 Separation of Suspended Solids: Centrifuges are used
to separate suspended solids from liquids in food
processing. This includes separating pulp from fruit juices,
clarifying liquids such as oils, and removing sediment from
beverages like wine and beer.

[0 Cream Separation: Startups use centrifuges for
separating cream from milk to produce various dairy
products such as butter, ghee, and cream cheese. This
process helps control fat content and consistency in dairy
products.

(1 Clarification and Purification: Centrifuges aid in
clarifying and purifying liquids and extracts used in food
production. This includes clarifying fruit juices, vegetable
extracts, and herbal infusions to enhance clarity, flavor, and
nutritional value.




[0 Concentration of Suspensions: Centrifuges concentrate
suspensions by removing excess water, which is beneficial
for producing concentrated fruit and vegetable juices, liquid
sweeteners, and concentrated extracts used in food
formulation.

[ Separation of Emulsions: In food emulsions such as
mayonnaise and salad dressings, centrifuges separate oil-
water emulsions to recover and refine oil for reuse or further
processing. This improves product consistency and reduces
waste.

1 Yeast Separation: Centrifuges are used to separate yeast
from fermented liquids in brewing and baking processes.
This allows startups to recover yeast for reuse in
fermentation and maintain consistency in product quality.

[0 Extraction of Oils: Startups use centrifuges to extract
oils from seeds, nuts, and fruits, such as olive oil, avocado
oil, and coconut oil. Centrifugal extraction ensures high
yield and quality of oils used in culinary applications and
food products.

38.

Ultra-Pure Water
System

(1 Ingredient Preparation: Ultra-pure water is used for
preparing ingredients, solutions, and mixes in food
production. It ensures that no contaminants or impurities
interfere with the flavor, texture, or quality of the final
product.

[1 Steam Generation: Ultra-pure water is essential for
generating steam used in cooking, blanching, and sterilizing
food products and equipment. It prevents mineral deposits
and ensures consistent heat transfer, maintaining food safety
and quality.

[0 Cleaning and Sanitization: Startups use ultra-pure
water for cleaning and sanitizing food processing
equipment, containers, and surfaces. It helps prevent cross-
contamination and ensures compliance with hygiene
standards.

(1 Boiler Feed Water: Ultra-pure water is fed into boilers
for generating steam used in various food processing
operations. It minimizes scale formation and corrosion,




prolonging the lifespan of equipment and maintaining
operational efficiency.

[0 lIce Production: Ultra-pure water is used in ice
production for food service and packaging. It ensures the ice
is free from contaminants, suitable for direct contact with
food, and meets food safety standards.




