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ABSTRACT

Food analysis is the scientific method of studying food to assess its composition, quality, safety, and
nutritional content. This process involves using a variety of laboratory techniques to detect and quantify
components such as proteins, fats, carbohydrates, vitamins, minerals, and any potential contaminants in food
samples. It is essential in the food industry to ensure products comply with regulatory standards, meet
quality requirements, and accurately reflect nutritional claims. Additionally, food analysis is crucial for

product development, maintaining quality control, and ensuring food safety.
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INTRODUCTION

Food additives are substances intentionally added
to food to preserve its flavor, improve taste,
appearance, or nutritional value, and maintain its
overall quality. The use of food additives dates
back to ancient times, but in modern food
production, their use is strictly regulated to ensure
consumer safety. Additives can be either natural
or synthetic, and they are incorporated into a
variety of food products such as packaged snacks,
beverages, dairy items, meats, baked goods, and
even fresh fruits and vegetables. Their primary
role is to enhance the shelf life, safety, and quality
of food, and they also serve specific functional
purposes during food processing.

Categories of Food Additives

. Preservatives

Preservatives are chemicals that help prevent food
spoilage caused by bacteria, molds, or yeasts.
They also slow down the oxidation process, which
can lead to rancidity or discoloration.

Examples: Sodium benzoate (in soft drinks),
potassium sorbate (in cheeses), sulfur dioxide (in
dried fruits).

. Antioxidants

Antioxidants delay the oxidation of food, which
helps prevent spoilage and maintains the food's
color and flavor. They also help keep fats and oils
from becoming rancid.

Examples: Ascorbic acid (Vitamin C), tocopherols
(Vitamin E), butylated hydroxyanisole (BHA).
Color Additives

Color additives are used to enhance or restore the
color of food products, especially when the color
has been altered during processing or storage.
These additives are commonly found in candies,
beverages, processed meats, and desserts.
Examples: Tartrazine (yellow), allura red (red),
chlorophyll (green).

. Flavor Additives

These additives enhance or modify the taste and
aroma of food. They can be derived naturally or
synthetically, and they are widely used to intensify
or create specific flavors in food products.
Examples: Monosodium glutamate (MSG) to
enhance umami flavor, artificial sweeteners like
aspartame, vanillin for vanilla flavor.

. Emulsifiers

Emulsifiers help blend ingredients that don't
normally mix, like oil and water. They are
important for maintaining texture and consistency
in products like salad dressings, mayonnaise, and
ice cream.

Examples: Lecithin (from eggs or soy), mono- and
diglycerides.

. Thickeners and Stabilizers

Thickeners increase the viscosity of food products,
while stabilizers help maintain texture or prevent
separation.
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Examples: Guar gum, agar-agar, xanthan gum.
Acidity Regulators

Acidity regulators control the pH levels of food to
improve taste, preserve the food, and assist in food
processing.

Examples: Citric acid, sodium bicarbonate (baking
soda), tartaric acid.

Sweeteners

Sweeteners are used to add sweetness to food
without the calories associated with sugar. They
can be natural or artificial and are widely used in
drinks, baked goods, and dairy products.
Examples: Sucralose (artificial), stevia (natural),
high-fructose corn syrup (HFCS).

Leavening Agents

Leavening agents cause food to rise by producing
gas bubbles during cooking, making them
essential in baked goods to achieve a light and airy
texture.

Examples: Baking powder, baking soda, yeast.

. Nutritional Additives

These additives are used to enhance or restore the
nutritional value of food. They may include
vitamins, minerals, and fiber, and they are added
to fortify foods and support health.

Examples: Vitamin D (in milk), folic acid (in
cereals), omega-3 fatty acids (in margarine).
Anti-caking Agents

Anti-caking agents prevent powdered or
granulated products from clumping together,
ensuring smooth texture and easy use.

Examples: Silicon dioxide, calcium silicate.
Regulation and Safety of Food Additives

Food additives are closely regulated by
government agencies to ensure they are safe for
consumption. In the U.S., the Food and Drug
Administration (FDA) oversees food additives,
while the European Food Safety Authority
(EFSA) performs similar functions in the EU.
These agencies assess scientific data, conduct risk
evaluations, and set acceptable daily intake (ADI)
levels for each additive.

Before a food additive can be used, it must
undergo thorough testing to confirm that it is safe
at the levels commonly used in food. Once
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approved, additives are required to be labeled in
food products to keep consumers informed.
Health Concerns and Controversies

While food additives are generally considered safe
when used within regulated limits, there are
ongoing concerns about certain substances, such
as artificial colorings, preservatives, and
sweeteners. Some studies suggest potential links
to allergic reactions, hyperactivity in children
(especially with artificial food colorings), or long-
term health issues from overconsumption.

These concerns often revolve around the
cumulative exposure to food additives and their
effects on sensitive individuals or their long-term
impact on health. As a result, many people choose
to avoid food additives by opting for organic or
minimally processed foods.

Food chemistry is the scientific study of the
chemical processes and interactions that occur in
food during its preparation, processing, and
storage. It encompasses how food components like
carbohydrates, fats, proteins, vitamins, minerals,
and water interact and influence the food's
nutritional value, texture, flavor, appearance, and
safety. This field is crucial for understanding food
quality, enhancing food processing techniques,
and innovating in food production.

Basic Components of Food

To understand food chemistry, it's important to
examine the primary components that make up
food:

Water Water is an essential component in food,
often comprising a significant portion of many
food products. It is involved in various chemical
reactions and physical processes like cooking,
fermentation, and preservation. Water content
directly affects texture, taste, shelf life, and
nutritional value.

Key Role: Acts as a solvent, facilitates heat
transfer, maintains texture, and participates in
enzymatic reactions.

Example: Water in fruits and vegetables helps
retain their crispness and juiciness.
Carbohydrates Carbohydrates are organic
molecules made up of carbon, hydrogen, and
oxygen. They are the body's primary source of

ISSN : 2581-7175

©IJSRED: All Rights are Reserved

Page 375



International Journal of Scientific Research and Engineering Development-— Volume 8 Issue 2, Mar-Apr 2025

energy and are found in foods such as grains,
fruits, and vegetables. Carbohydrates can be
categorized into:

Simple Carbohydrates: Sugars like glucose,
sucrose, and fructose.

Complex Carbohydrates: Starches and fibers,
which provide more sustained energy.

Key Role: Provide energy, contribute to texture,
and affect flavor. Carbohydrates undergo
processes like caramelization and the Maillard
reaction when heated.

Example: Starch in potatoes, sucrose in sugar, and
fiber in vegetables.

Proteins Proteins are large molecules composed
of amino acids and play vital roles in the body’s
structure, function, and regulation. In food
chemistry, proteins are crucial for texture, flavor,
and nutrition.

Key Role: Provide nutritional value, affect texture
(e.g., the firmness of meat or chewiness of bread),
and influence flavor (e.g., umami taste).
Example: Gluten in wheat, albumin in eggs, and
casein in milk.

Fats (Lipids) Fats are organic compounds made
of triglycerides, consisting of three fatty acids
attached to a glycerol molecule. They are
important for energy storage, maintaining cell
structure, and absorbing fat-soluble vitamins.
Key Role: Contribute to flavor, provide texture
(e.g., creaminess), and assist in heat transfer (such
as in frying). Fats enhance the mouthfeel and
richness in foods.

Example: Butter, olive oil, and avocados.
Vitamins and Minerals Vitamins and minerals
are essential micronutrients that support various
bodily functions, such as immune health,
metabolism, and bone formation.

Vitamins: Water-soluble (e.g., Vitamin C, B-
vitamins) and fat-soluble (e.g., Vitamins A, D, E,
and K).

Minerals: Calcium, iron, zinc, magnesium, and
sodium.

Key Role: Support metabolic processes, promote
growth, immune function, and overall health.
Example: Vitamin C in citrus fruits, calcium in
dairy products.
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Fiber Fiber is the indigestible part of plant foods,
essential for digestion and maintaining gut health.
Although it doesn’t provide energy directly, it
plays a critical role in regulating digestion and
preventing constipation.

Key Role: Promotes digestive health, helps in
maintaining satiety, and regulates blood sugar
levels.

Example: Cellulose in vegetables and pectin in
fruits.

Chemical Reactions in Food

During food preparation, cooking, and storage, the
chemical composition of food undergoes various
changes. These changes influence food's flavor,
texture, appearance, and nutritional properties.
Some of the key chemical reactions include:
Maillard Reaction The Maillard reaction is a
complex series of chemical reactions between
amino acids (from proteins) and reducing sugars,
typically occurring at high temperatures during
cooking. This reaction leads to browning and the
development of new flavors in many foods, such
as roasted meats, toasted bread, and baked goods.
Key Role: Contributes to flavor and color
development.

Example: The golden-brown color of a roasted
steak or toasted bread.

Caramelization Caramelization is the thermal
decomposition of sugars at high temperatures,
which leads to the formation of compounds that
give foods a brown color and distinct flavor.

Key Role: Provides flavor and color changes in
sugar-based foods during cooking.

Example: The brown crust on caramel candies or
the golden-brown color of sugar when it melts in
desserts.

Enzymatic Reactions Enzymes are proteins that
catalyze specific biochemical reactions in food.
These reactions can influence the texture,
ripening, and spoilage of food. For instance,
during fruit ripening, enzymes convert starches
into sugars, affecting flavor and texture.

Key Role: Involved in ripening, spoilage,
fermentation, and browning.
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Example: The browning of apples or potatoes due
to polyphenol oxidase enzymes when exposed to
air.

Fermentation Fermentation is a metabolic
process where microorganisms (like yeast or
bacteria) break down sugars into alcohol, gases, or
acids. This process is essential in producing foods
like bread, yogurt, and alcoholic beverages.

Key Role: Contributes to flavor development,
preservation, and gas production.

Example: The rise of bread dough (due to yeast
fermentation) or the sour taste in yogurt (from
lactic acid fermentation).

Oxidation Oxidation is the reaction of food
components, primarily fats, with oxygen, leading
to changes in flavor, texture, and nutritional
quality. In food, oxidation often causes fats and
oils to become rancid, altering their taste and
aroma.

Key Role: Causes spoilage, rancidity, and
degradation of flavor.

Example: The rancid smell of spoiled cooking oil
or nuts.

Food Processing and Chemistry

Food chemistry plays a pivotal role in food
processing, helping to develop techniques that
preserve food, maintain its nutritional value, and
enhance safety. Food processing methods like
heating, freezing, drying, and canning alter the
chemical composition of food. These methods
help destroy harmful microorganisms, deactivate
enzymes, and slow down chemical reactions that
lead to spoilage.

Examples of Food Processing Techniques:
Pasteurization: A heat treatment method used to
kill harmful microorganisms and extend the shelf
life of food.

Canning: Sealing food in airtight containers and
heating to destroy microbes.

Freezing: Slows down enzymatic and microbial
activity, preserving food quality.

Drying: Reduces moisture content, inhibiting
microbial growth.

The Role of Additives in Food Chemistry
Food additives are substances added to food to
achieve specific purposes, such as preserving

Available at www.ijsred.com

freshness, enhancing flavor, improving texture, or
maintaining color. These additives undergo
chemical reactions that impact food chemistry.
Examples of Additives:

Preservatives (e.g., sodium benzoate) slow down
spoilage by inhibiting microbial growth.
Antioxidants (e.g., Vitamin C) prevent oxidation
and help preserve food freshness.

Emulsifiers (e.g., lecithin) assist in mixing
ingredients that do not naturally combine, such as
oil and water in mayonnaise.

Food analysis refers to the systematic examination
of food samples to determine their composition,
quality, safety, and nutritional value. It is essential
in the food industry for ensuring that food
products meet regulatory standards, quality
specifications, and nutritional claims. Food
analysis involves various techniques and methods
to measure the presence and concentration of
different components such as moisture, fat,
protein, carbohydrates, vitamins, minerals, and
contaminants.

Objectives of Food Analysis

Quality Control and Assurance: Ensuring that
food products meet the desired standards of flavor,
texture, appearance, and safety.

Nutritional Assessment: Analyzing the
nutritional content of food to make accurate
labeling claims and provide consumers with
accurate health-related information.

Safety Testing: Detecting harmful
microorganisms, contaminants, or hazardous
chemicals in food that may pose health risks.
Regulatory Compliance: Ensuring that food
products comply with national and international
food safety and labeling regulations (e.g., FDA,
EFSA).

Research and Development: Supporting the
development of new food products or processes to
enhance food innovation.

Components Analyzed in Food

Moisture Content:

Importance: Moisture affects the texture, shelf
life, and microbial stability of food. It plays a vital
role in food preservation (e.g., drying, freezing).
Methods:
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Gravimetric method: Heating food at a high
temperature to remove water and measuring the
weight loss.

Karl Fischer titration: A precise method that
uses a chemical reaction with iodine to measure
moisture.

2. Fat Content:

Importance: Fat provides energy and is crucial
for absorbing fat-soluble vitamins (A, D, E, K). It
also contributes to flavor, texture, and mouthfeel.
Methods:

Soxhlet extraction: Commonly used to determine
fat content through solvent extraction.

Gas Chromatography (GC): Separates and
quantifies fatty acids for detailed analysis.

. Protein Content:

Importance: Proteins are essential for growth,
repair, and maintenance of body tissues.
Analyzing protein content helps in nutritional
labeling.

Methods:

Kjeldahl method: Determines nitrogen content,
which is used to estimate protein levels.

Biuret test: A simpler test for protein presence.
Near-infrared spectroscopy (NIR): Non-
destructive technique for rapid protein analysis.

4. Carbohydrates:

Importance: Carbohydrates serve as the primary
energy source for the body and include sugars,
starches, and fibers.

Methods:

Enzymatic methods: Used to measure specific
sugars such as glucose and sucrose.
High-performance liquid chromatography
(HPLC): Separates and quantifies various
carbohydrates.

Gravimetric methods: Determines total
carbohydrates by subtracting known components
(moisture, protein, fat).

. Vitamins and Minerals:

Importance: Essential micronutrients that support
physiological functions like immune health and
energy metabolism.

Methods:

HPLC: Used for vitamin analysis (e.g., Vitamin
C, B-vitamins).
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Atomic Absorption Spectroscopy (AAS):
Measures minerals like calcium, magnesium, and
iron.

Inductively Coupled Plasma (ICP): A
sophisticated method for analyzing trace elements.

6. Dietary Fiber:

Importance: Dietary fiber supports digestive
health and helps regulate blood sugar and reduce
the risk of chronic diseases.

Methods:

Gravimetric method (Weende method): A
common technique for measuring total dietary
fiber.

Enzymatic-gravimetric method: A more
accurate method for determining both soluble and
insoluble fibers.

7. Sugars:

Importance: Sugars provide quick energy but
excessive intake can lead to health issues such as
obesity and diabetes.

Methods:

Liquid chromatography (LC): Separates and
quantifies various sugars.

Refractometry: A quick method for determining
sugar content based on light refraction.

8. Contaminants:

Importance: Ensuring the absence of harmful
substances like pesticides, heavy metals, food
additives, and pathogens is critical for food safety.
Methods:

Chromatography (GC or HPLC): Detects
pesticides, herbicides, and chemical residues.
Mass Spectrometry (MS): Analyzes
contaminants and toxins like aflatoxins.
Microbiological methods: Used to detect harmful
bacteria (e.g., Salmonella, E. coli) or mold in
food.

Techniques and Methods in Food Analysis

1. Chromatography:

Gas Chromatography (GC): Analyzes volatile
compounds such as fatty acids and flavor
components.

High-Performance Liquid Chromatography
(HPLC): Suitable for analyzing a wide variety of
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compounds, including vitamins, sugars, and amino
acids.

Thin-Layer Chromatography (TLC): A simple
method for separating small molecules and
identifying food additives or contaminants.
Spectroscopy:

UV-Vis Spectroscopy: Measures the absorption
of light by food at specific wavelengths, useful for
determining vitamins, phenolic compounds, and
antioxidants.

Atomic Absorption Spectroscopy (AAS):
Measures concentrations of minerals like calcium,
iron, and zinc.

Fourier Transform Infrared Spectroscopy
(FTIR): Identifies food components based on the
absorption of infrared light.

3. Electrochemical Analysis:

pH Meters: Measures the acidity or alkalinity of
foods, which affects taste, preservation, and
microbial stability.

Ion-Selective Electrodes (ISE): Detects specific
ions such as sodium, potassium, or chloride.

4. Microbiological Methods:

Plate Count Methods: Used to estimate viable
microorganisms in food samples (e.g., bacterial
counts in dairy).

PCR (Polymerase Chain Reaction): Identifies
microorganisms by amplifying their genetic
material, allowing for the detection of pathogens
like Salmonella and Listeria.

Sensory Evaluation: Sensory evaluation
techniques are essential for understanding
consumer preferences and the effects of food
composition on flavor, texture, and appearance.
Sensory panels evaluate attributes such as
sweetness, bitterness, aroma, and texture, though
not typically considered chemical analysis.

Applications of Food Analysis

. Product Development and Innovation: Food
analysis plays a critical role in developing new
food products, optimizing recipes, enhancing
flavor, and improving texture and nutritional
content.

. Food Safety and Quality Control: Regular food
analysis ensures food products are free from
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contaminants, spoilage, or degradation, while
maintaining consistent quality across batches.

. Nutritional Labeling: Accurate food analysis

ensures that labels provide truthful information
about the food’s nutritional content, such as
calories, fat, and protein levels.

. Regulatory Compliance: Food products must

meet government regulations concerning safety,
quality, and labeling. Food analysis helps ensure
compliance with these standards.

Consumer Health and Wellness: As demand for
healthier eating grows, food analysis allows
companies to provide accurate nutritional
information, enabling consumers to make
informed dietary choices.

Functional Foods: These are foods that offer
health benefits beyond basic nutrition. Examples
include fortified cereals, probiotics, and omega-3
enriched products, which aim to improve health
and help prevent diseases.

Nutraceuticals: This term blends "nutrition" and
"pharmaceutical" and refers to food-based
products that provide medical or health benefits.
These products may contain bioactive compounds
such as antioxidants, vitamins, or minerals, which
can have therapeutic effects.

Herbal and Plant-based Supplements: Many
medicinal food products are derived from plants
and herbs. Ingredients like ginger, turmeric, or
garlic are often included in foods for their anti-
inflammatory or antioxidant properties.
Pharmaceuticals from Foods: Certain foods or
their extracts are used in creating pharmaceutical
products. For instance, plant-based compounds are
sometimes incorporated into medications, such as
pain relievers or dietary supplements.

Benefits of Foods Pharmaceuticals:

Disease Prevention: Some foods and supplements
help reduce the risk of illnesses such as heart
disease, diabetes, and cancer.

Enhanced Health: Nutraceuticals and functional
foods can promote overall health, strengthen the
immune system, and improve cognitive function.
Regulation of Body Functions: Specific
ingredients, such as probiotics and omega-3 fatty
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acids, can support digestive health and reduce
inflammation.

Common Food Tests:

1. Protein Test

Biuret Test: This test identifies proteins in food.
When a food sample is mixed with Biuret reagent
(sodium hydroxide and copper sulfate), the
solution turns purple if proteins are present.
Carbohydrate Tests

Benedict’s Test: Used to detect reducing sugars
such as glucose and fructose. When a food sample
is combined with Benedict’s reagent and heated, a
color change from blue to green, yellow, or red
signals the presence of reducing sugars.

Iodine Test: This test detects starch. When iodine
solution is added to a food sample, it turns blue-
black if starch is present.

3. Fat Test

Sudan III Staining Test: This test detects fats.
When Sudan III dye is mixed with a food sample,
the fat will stain red, indicating its presence.
Grease Spot Test: In this test, a piece of paper is
rubbed with a food sample. If a translucent spot
remains after the paper dries, it indicates the
presence of fats.

4. Vitamin Tests

Vitamin C (Ascorbic Acid) Test: To test for
vitamin C, iodine solution is added to a food
sample. If vitamin C is present, the iodine solution
will be decolorized.

5. Mineral Tests

Calcium Test: To detect calcium, a solution of the
food sample is mixed with ammonium oxalate.
The formation of a white precipitate indicates
calcium.

Iron Test: Ferric chloride solution is added to the
food sample. If a blue or green precipitate forms,
it confirms the presence of iron.

. Water Content Test

Oven Drying Method: A food sample is weighed,
then heated in an oven to remove moisture. After
reheating, the sample is weighed again, and the
difference in weight indicates the water content.

. pH Test
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pH Strips or pH Meter: These are used to
determine the pH level of a food sample,
indicating whether the food is acidic, neutral, or
alkaline.

. Presence of Contaminants

Microbial Testing: This method tests for harmful
bacteria, yeast, or molds by growing samples on
agar plates or specific culture media.

Heavy Metals Test: This test detects harmful
heavy metals like lead, mercury, or cadmium in
food, often using methods such as atomic
absorption spectroscopy (AAS).

Sensory Evaluation

Taste Tests: Human panelists evaluate the taste,
texture, aroma, and other sensory characteristics
of a food product to assess its overall quality.

Common Types of Food Deficiencies:

1. Protein Deficiency (Kwashiorkor)

Cause: Inadequate intake of protein, typically due
to a diet low in meat, dairy, or legumes.
Symptoms: Swelling (edema), stunted growth,
fatigue, weakened immune system, and fatty liver.
Prevention: A balanced diet with protein-rich
foods such as beans, meat, eggs, and dairy
products.

2. Vitamin Deficiencies

Vitamin A Deficiency:

Cause: Lack of vitamin A-rich foods such as
carrots, spinach, and liver.

Symptoms: Night blindness, dry skin, and a
higher risk of infections.

Vitamin D Deficiency:

Cause: Limited exposure to sunlight or a diet low
in vitamin D-rich foods like fortified milk, fish,
and eggs.

Symptoms: Rickets in children, osteomalacia in
adults, bone pain, and muscle weakness.

Vitamin C Deficiency (Scurvy):

Cause: Insufficient intake of fruits and vegetables,
particularly citrus fruits.

Symptoms: Bleeding gums, fatigue, skin issues,
and slow wound healing.

Vitamin B12 Deficiency:

Cause: A diet lacking animal products such as
meat, dairy, and eggs.
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Symptoms: Anemia, fatigue, nerve damage, and
memory issues.

Mineral Deficiencies

Iron Deficiency (Anemia):

Cause: Low intake of iron-rich foods like red
meat, beans, and spinach, or poor absorption.
Symptoms: Fatigue, pale skin, dizziness, and
shortness of breath.

Calcium Deficiency:

Cause: Insufficient calcium from foods like dairy,
leafy greens, and fortified products.
Symptoms: Weak bones, higher fracture risk,
muscle cramps, and poor dental health.

Zinc Deficiency:

Cause: Lack of zinc-rich foods like meat,
shellfish, and legumes.

Symptoms: Growth issues, hair loss, weakened
immune function, and skin rashes.

Folic Acid (Vitamin B9) Deficiency

Cause: Insufficient intake of folate-rich foods
such as leafy greens, citrus fruits, and fortified
cereals.

Symptoms: Megaloblastic anemia, fatigue, birth
defects in pregnant women, and neural tube
defects in babies.

Iodine Deficiency

Cause: Low intake of iodine-rich foods such as
iodized salt and seafood.

Symptoms: Goiter (enlarged thyroid),
developmental delays, and impaired cognitive
function.

Effects of Food Deficiency:

Physical Health Issues: Weak immune system,
slow healing, stunted growth, and muscle
weakness.

Mental and Cognitive Effects: Poor
concentration, memory issues, developmental
delays, and mood changes.

Increased Susceptibility to Infections: Nutrient
deficiencies weaken the body’s ability to combat
infections.

Prevention and Treatment:
Balanced Diet: Ensure a variety of nutrient-rich
foods from different food groups, including
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proteins, carbohydrates, fats, vitamins, and
minerals.

Fortified Foods: Consume fortified foods, like
vitamin D-fortified milk or iodine-fortified salt, to
help cover nutritional gaps.

Supplements: In severe cases, supplements may
be necessary under professional guidance to
address specific deficiencies.

Nutritional Education: Public health initiatives
and educational programs can raise awareness
about the importance of a balanced diet to prevent
deficiencies.

CONCLUSION :

Food additives play a vital role in modern food
production by enhancing the quality, safety, and shelf
life of food products. They are strictly regulated to
ensure they are safe for consumption and fulfill their
intended functions. Additives help preserve food
freshness, improve flavor and texture, prevent
spoilage, and facilitate food processing. However,
consumers should be informed about the types of
additives used and their potential health impacts,
especially concerning excessive consumption or
sensitivities to certain ingredients.While most food
additives are considered safe when used within
regulated limits, ongoing research and regulation are
essential to ensure that new additives or changes in
their use continue to meet safety standards.
Transparency in labeling, along with the progress of
food science, enables consumers to make informed
decisions about the food they eat. In the end, food
additives are crucial for meeting the increasing global
demand for convenient, safe, and high-quality food
products, but their responsible use is key to
maintaining public health and consumer trust.
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