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1. Introduction

Packaging plays a vital role in the protection,
preservation, and presentation of food products. In an
increasingly global and industrialized food system,
packaging must go beyond mere containment it must
actively contribute to quality assurance, food safety,
and shelf-life extension. As consumer demands grow
for fresher, safer, and longer-lasting food, packaging
technologies have evolved to meet these expectations.
Among these advancements, vacuum packaging has
emerged as a powerful solution for preserving
perishable items. By removing air from the package,
particularly oxygen, vacuum packaging significantly
slows down the natural processes of spoilage and
degradation. This method not only helps maintain
product quality but also supports sustainable practices
by reducing food waste. In this article explores why
packaging matters, the science and purpose behind
vacuum packaging, and its multiple benefits especially
in food preservation and distribution.

2. Why Packaging Is Important?

Packaging serves several essential functions in
the food industry and consumer supply chain:

Protection against External Elements

Packaging shields the product from
contaminants such as dust, bacteria, physical damage,
and environmental conditions (light, moisture, and
temperature). Without proper packaging, food is
susceptible to spoilage and waste.

Preservation of Quality and Safety

Effective packaging prevents degradation of
taste, texture, color, and nutritional value. It provides a
barrier against oxygen and microorganisms, which are
primary agents of spoilage.

Extended Shelf Life

Proper packaging techniques reduce oxidation
and microbial growth, which helps keep food fresh for
longer periods-crucialfor both retailers and consumers.
Convenience and Portioning: Packaging enables
easier transportation, storage, and consumption. It

allows for unitization (single servings or family packs),
resealability, and sometimes even cooking without
removing the product from the package.

Information and Branding

Labels and designs communicate product
information (ingredients, expiration dates, usage
instructions) and help build consumer trust through
branding and certification markings.

3. Why Vacuum Packaging?

Vacuum packaging specifically addresses the
role of oxygen infood spoilage. Oxygen comprises about
21% of the air and is a key enabler of aerobic microbial
growth and oxidation processes.

v" Microbial activity is suppressed:
spoilage bacteria require oxygen to grow.

v' Chemical spoilage is minimized: Oxidation of
fats and oils, leading to rancidity, is significantly
reduced.

Most

v" Quality is preserved: Color, flavor, and aroma
remain intact for longer.

By creating an anaerobic environment, vacuum
packaging slows down enzymatic reactions and
microbial proliferation, ensuring a longer shelf life and
better food safety.

4. Aim of Vacuum Packaging
The main objectives of vacuum packaging include,

v' Extending the shelf life of perishable products by
removing oxygen and slowing biological and
chemical spoilage.

v" Reducing product volume for more compact
storage and transportation, particularly useful
for flexible packaging formats.

v" Maintaining food safety and hygiene by
preventing microbial contamination.

v" Enhancing aesthetic appeal through clean, air-
tight packaging that maintains product visibility
and shape.

5. Benefits of Vacuum Packaging
A. Elimination of Oxidation
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Oxygen facilitates oxidation, a chemical
process that degrades food through discoloration, off-
flavors, and nutrient loss. Vacuum packaging eliminates
this problem by removing oxygen and thus preventing
oxidative spoilage. Enzymes like catalase and
peroxidase that cause browning in vegetables are also
rendered inactive.

B. Preservation of Delicate Oils

Unsaturated fats are particularly prone to
rancidification, which leads to foul smells and tastes.
Vacuum packaging prevents autoxidation of these oils,
preserving the freshness of products like nuts, meat,
and certain dairy items.

C. Prevention of Freezer Burn

In frozen storage, exposure to air causes
moisture loss and tissue damage known as freezer
burn. Vacuum packaging protects against dehydration
by maintaining a moisture-sealed environment,
improving taste and texture retention.

D. Maintenance of Natural Moisture

Foods naturally contain water that contributes
to their texture and taste. Air exposure leads to
evaporation and drying. Vacuum-sealed packaging
retains this moisture, keeping foods like bread, meat,
and vegetables fresh.

E. Protection against Moisture Contamination

For dry foods such as cereals and snacks,
vacuum packaging prevents moisture from entering and
ruining the product’s crispness. It’s especially effective
for hygroscopic (moisture-absorbing) products.

Types of Vacuum Packaging Machines

Vacuum packaging machines vary based on
application, volume, and the nature of the product. They
all share a common function by removing air from
packaging to preserve food-but differ in design, speed,
and suitability.

1. External Vacuum Sealers

These machines work by attaching a vacuum
bag externally. The air is extracted, and a heat sealer
closes the bag. The success of sealing depends on:

Bag Thickness: Thin bags may burn; thick bags
may not seal well.

Material: Typically made of polyamide (PA) for the
outer layer and polyethylene (PE) for food-safe
interiors.

Seal Frequency: Sealing multiple bags in quick
succession can overheat the sealer.

2. Vacuum Containers (Using External Sealers): Hard
plastic containers with special lids can be vacuum
sealed by connecting a hose to the container valve.
These containers are reusable, dishwasher-safe, and
ideal for storing soft foods like salads, fruits, and
chopped vegetables.
3. Single Chamber Machines

The productis placed in a bag, then inserted into
a chamber where air is removed and the bag is sealed.
These machines are suited for low to medium volumes
and can vacuum seal liquids.

4. Double Chamber Machines
Similar to single chambers but with two working
compartments, allowing one chamber to operate while
the other is being prepared.
v" Fresh/processed meat
Cheese (hard and soft)
Candy and chocolate

Empty cans (for demonstration of pressure
differences)
5. Automatic Belt Vacuum Machines

Designed for high-speed operations, these
machines automate product placement, sealing, and
removal. They’re ideal for large items like Bulk meat
portions, Sausages and Cheese.
6. Thermoforming (Rollstock) Machines

DRI

Used in large-scale production, these machines
form packaging from film rolls, fill products, and seal
them under vacuum. They enable custom packaging
shapes and fast throughput, commonly used for
Marinated meats, Snack sticks, Medical and
pharmaceutical products.

7. Gas Flush Chamber Machines

Used for products like crisps and sandwiches
where tight vacuum packaging is unsuitable. Air is
replaced with inert gases like nitrogen or carbon dioxide
to prevent oxidation while avoiding pressure collapse.

Key Factors Affecting Vacuum Packaging
1. Characteristics of Food

» The structure, shape, and texture of food affect
how air can be extracted:

» Porous or particulate foods retain air between
particles, requiring longer extraction.

» 0dd-shaped products may trap "dead air"
pockets.

» Powdered foods can interfere with sealing as
particles may be drawn into the seal area.
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2. Choice of Packaging Material

Packaging materials
impermeable for long-term preservation:

» Barrier materials like multilayer films block

oxygen entry.

» Thickness: Thicker films offer better oxygen

resistance.

» Surface Area: Smaller package surface slows
oxygen penetration.
» Temperature: Lower temperatures slow oxygen

ingress.

must be oxygen-

Active Packaging

To correct deficiencies that exist in passive
packaging

To deliberately interact with the product and
respond to changes.

Product quality, safety and preservation
Optimum conditions to which a food is exposed,
while passive packaging is used as an effort to
minimize the deleterious effects of a limited
number of externalvariables such oxygen, water
and light

Active packaging

System mechanisms food

Applications

Oxygen scavengers

Iron based, Metal/acid Nylon M,
XD6, Metal (e.g. platinum) catalyst
Ascorbate/metallic salts Enzyme
based

Bread, cakes, cooked rice, biscuits, pizza, pasta,
cheese, cured meats and fish, coffee, snack
foods, dried foods and beverages

Carbon dioxide Iron oxide/calcium hydroxide | Coffee, fresh meats andfish, nuts and Other snack
scavengers/ Ferrous carbonate/metal halide | food products and sponge cakes
emitters Calcium oxide/activated charcoal

Ascorbate/sodium bicarbonate
Ethylene Potassium permanganate Activated | Fruit, vegetables and Other horticultural products
Scavengers carbon Activated clays/zeolites

Ethanol emitters

Encapsulated ethanol

Pizza crusts, cakes, bread, biscuits, fish and
bakery products

Moisture absorbers

PVA blanket Activated clays and
minerals Silica gel

Fish, meats, poultry, snack foods, cereals, dried
foods, sandwiches, fruit and vegetables

Control packaging

containers, Hydrofluorocarbon gas
Quicklime/  water, Ammonium
nitrate/ water, Calcium chloride/
water Super corroding alloys/salt
water Potassium permanganate/
glycerine

Flavour/ odour Cellulose triacetate, Acetylated | Fruit juices, fried snack foods, fish, cereals,
absorbers paper, Citric acid, Ferrous | poultry, dairy products and fruit

salt/ascorbate, Activated carbon/

clays/ zeolites
Temperature Non-woven plastics, Double-walled | Ready meals, meats, fish, poultry and beverages

6. Conclusion

Vacuum packaging is more than a technique—
it’s an essential solution to modern food preservation
challenges. By actively managing the internal
environment of the packaging, it ensures that the
quality, safety, and freshness of food are maintained
from production to consumption. With various types of

vacuum packaging machines and materials now
available, from external bag sealers to thermos formers,
producers can customize solutions based on volume,
product type, and market needs.

By adopting vacuum packaging, industries can
reduce waste, improve consumer satisfaction, and
achieve greater efficiency in food handling and logistics.

* k ok ok ok ok ok ok k

FOOYECH TODAY

FoodTech Today e-Magazine: Volume 2, Issue 3 (October, 2025) 7


https://agritechpublication.com/

