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Food Packaging: Functions
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» Packaging only exists because products exist
» First & foremost it’s a delivery system for products
= |ts primary role is to contain, protect and preserve!
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Food Packaging: Functions

— A
» Packaging only exists because products exist

» First & foremost it’s a delivery system for products
= |ts primary role is to contain, protect and preserve!

¥

v'Packaging is not a product!
v....ITIS A SERVICE!
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Food Packaging: Functions

. )
@ Specific functions of packaging are to :

1. Contain, transport

2. Extend the product’s shelf life : preserve food quality,
freshness and palatability

Reduce losses in distribution

4. Track the item from source to consumer, including
monitoring transport conditions

5. Prevent tampering and improve the microbiological safety
of the food
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Food Packaging: Functions
- )

Specific functions of packaging are to

6. Inform consumers of “value of food”
7. Promote the brand of the company
8. Reduce environmental impact, food wastage and cost
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Food Packaging: Functions
. )

Demands of the product

Secondary packaging

Demands of: Demands of:

Primary packaging

Consumer —» <— Production
Retailer —» PRODUCT <— Distribution
Marketer > <— Storage
Demands of legislation,
k and “environment’ )

Purwivatno Harivadi / https://pharivadi.foodreview.co.id/

Hariyadi, P. 2023. Sustainable Food Packaging: Ensuring Food Safety and Reducing Food Waste. “National Conference of
Innovative Agriculture (NaCIA)” Jurusan Teknologi Pertanian, Politeknik Negeri Jember. 25 November 2023



Handouts halaman 4/14

TRENDS - Sustainable Food Packaging

SN

Demands of the product

Secondary packaging

Demands of: Demands of:

- <— Production
Better value, Sustainable

Retailer > PRODUCT <— Distribution

Marketer —» <— Storage

Primary packaging
Consumer —

)

Demands of legislation,
K and “environment’

Purwivatno Harivadi / https://pharivadi.foodreview.co.id/

Better value, Sustainable foods?

SN
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Better value, Sustainable foods?

UU 18, 2012 (Bab I, Pasal 1, Ayat 5):

Keamanan Pangan adalah kondisi dan upaya yang diperlukan untuk
mencegah Pangan dari kemungkinan cemaran biologis, kimia, dan benda
lain yang dapat mengganggu, merugikan, dan membahayakan kesehatan

manusia serta tidak bertentangan dengan agama, keyakinan, dan budaya
masyarakat sehingga aman untuk dikonsumsi.

(
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Better value, Sustainable foods?

- For better value & sustainable food : \

1. Ensuring safer food (spiritual/ psychological and physical/physiological safety)

2. Optlmlzmg Nutritional Value (maximizing nutrients to encourage & minimizing nutrients to
limit), as well as utilizing the functional properties of bioactive compounds for better functionality/efficacy)

3. Optlmlzmg Food Quallty (maximizing “desirable” & minimizing “undesirable” characteristics)
4. Increasing the sustainable value of food
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Packaging Innovations for Better value, Sustainable foods?

w Selected innovations within the packaging technology:

* High barrier plastic structures that coupled with
processing and packaging extend shelf- life

* Re-closure technologies allowing convenience for
customers

* Microwavable food and packaging to meet the needs
of time-constrained consumers

* Modified atmosphere containers
» Aseptic containers
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Packaging Innovations for Better value, Sustainable foods?

@ Selected innovations to address food safety concerns:

+ Tamper-evident packaging

+ Sensors for maintenance of the cold chain

+ Aseptic filling mechanisms for low acid foods

* Prevention of migration of contaminants into food
using coatings

+ Single-serve packages

* Modified atmosphere packaging

* Use of biopolymers to create safer packaging
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Packaging Innovations for Better value, Sustainable foods?

w Selected innovations to address food safety/food sustainability

concerns:
« ACTIVE PACKAGING ~ Smart/ Intelligent Packaging

« Active packaging system which has capacity
(i) to sense internal or external environmental change
and
(ii) to respond by changing its own properties or
attributes and hence the internal package
environment.

» The package(s) acts as a messenger of information in the
distribution system.

S =
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Packaging Innovations for Better value, Sustainable foods?

@ Selected innovations to address food safety/food sustainability

concerns:
+ ACTIVE PACKAGING ~ Smart/ Intelligent Packaging

System/Action Substance
Ethylene absorbing e Activated
carbon/potassium
permanganate
Ethanol emitting * Micro-encapsulated
ethanol
Moisture absorbing e Polyvinyl alcohol

encapsulation
e Silica gel

k e Clay-based )
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Packaging Innovations for Better value, Sustainable foods?

~\

Selected innovations to address food safety/food sustainability
concerns:

« ACTIVE PACKAGING ~ Smart/ Intelligent Packaging

SN

System/Action Substance

Sorbates
Benzoates
Propionates

Silver salts

Sulfur and mercurial
compounds

e Bacteriocins
Sub-micrometer cell
wall penetrants

k e Zeolites )
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Antimicrobial
releasing

Packaging Innovations for Better value, Sustainable foods?

c )

Selected innovations to address food safety/food sustainability

concerns:
+ ACTIVE PACKAGING ~ Smart/ Intelligent Packaging
System/Action Substance
Antioxidant e BHA/BHT
releasing e TBHQ
e Vitamin C or E
Flavor/odor e Activated carbon
absorbing e Sodium bicarbonate
Chemical e Tocopherol or
stabilizers vitamin E
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Packaging Innovations for Better value, Sustainable foods?
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Selected innovations to address food safety/food sustainability
concerns:

+ Temperature Limit Indicator

LY WL\/—Jl\\ Temperature limit

hra

Time

A temperature limit or "threshold" indicator give a signal when a certain temperature limit is exceeded.
In the graph above, a temperature limit indicator shows a color (or other visible) indication once 45° F is exceeded
Source: http://www.vitsab.com/htdocs/VITcompare.htm
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Packaging Innovations for Better value, Sustainable foods?
Selected innovations to address food safety/food sustainability
concerns:

» Time-Temperature Integration Indicator (Also known as TTI)
45° I\ TTl determines the end point based on the
time-temperature history (area under the
A curve). “A” has a long time run than “B”,
although the time-temperature history is the
32 same.
y end point Unlike the temperature limit indicator, TTI will
5 ] not be triggered when the temperature reaches
B a certain limit.
end point
o Source:
http://lwww.vitsab.com/htdocs/VITcompare.htm
. v,
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Packaging Innovations for Better value, Sustainable foods?

SN
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Selected innovations to address food safety/food sustainability
concerns:

e Lifelines' Fresh Check Indicators

Fresh-Check ®

_—— Fresh Check indicator is printed in a bull's-eye

. configuration either with simple instructional text on
o the label (left and right), or without text (middle).
e

Fresh Fresh Still Fresh Fresimess No

Consume Temediately Longer Guaranteed

The Lifelines’ Fresh Check indicators are color-changing, self-adhesive labels which respond to cumulative exposure to temperature.

They are attached to packages of perishable products at the time of production to help consumers determine, at a glance, whether the
products are still fresh at point-of-purchase and at home. The indicator center gradually and irreversibly darkens, faster at higher
temperatures and more slowly at lower temperatures. The TTI can be tailored to match the specific product's shelf-life characteristics. In
large commercial quantities of several million labels, the price per label typically ranges from 2.5 to 3.5¢ each.

Qource: http://www.lifelinestechnology.com/technology.html )
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Packaging Innovations for Better value, Sustainable foods?

c )

Selected innovations to address food safety/food sustainability
concerns:

Interactive Packaging

* The future of food packaging lies in interactive technology.
v “U Can See”packaging?
v Bar Code, QR Code, RFID?

v" RFID technology used to track food from source to destination
\ v’ Expanded labeling and preparation information provided via the internet
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Packaging Innovations for Better value, Sustainable foods?

w PACKAGING IS GOING GREEN ~ sustainable packaging

Some features of sustainable packaging may include:
* Recyclability, reusability & use of recycled content
* Increasing (bio)degradability of packaging
* Minimising raw material use
* Logistics efficiency
+ Carbon & energy intensity
* Use of alternative raw materials
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Packaging Innovations for Better value, Sustainable foods?

@ PACKAGING & NANOTECHOLOGY?

Potential increased performance on:
Mechanical strength
Dimentional stability
Thermal stability
Chemical resistance
Flame retardancy
Electrical conductivity
Optical properties
Transparency

UV resistance
Barrier properties

AN N N N N Y N N N
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Packaging Innovations for Better value, Sustainable foods?

w‘
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Packaging optimization
?

How is it going
* Minimal packaging? to impact the
+ Smaller packaging? packaging

* Lighter packaging? performance?
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Packaging Innovations for Better value, Sustainable foods?

@ Packaging optimization )

?

‘Any attempts to reduce packaging
impacts should only be pursued if they
maintain or reduce the impacts of the
packed product’

Source: ‘A Global Language for Packaging and Sustainability’ a report from the Global
Packaging Project as part of the Consumer Goods Forum
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Packaging Innovations for Better value, Sustainable foods?
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Optimization = Just Right Packaging

Underpackaging
— resulting in
Product wastage
or damage

Product Packaging

Product Packaging

Over-packaging :
Product Packaging — resulting in
packaging wastage

Required performance
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Packaging Innovations for Better value, Sustainable foods?

. \
Optimization = Just Right Packaging
Negative
environmental
impact
B Optimum Pack
\ Design
~ =
—
- = -—
—_—
= — = F— —
Minimum
environmental
- — impact
Underpackaging Overpackaging
Increasing
packaging
Minimum material weight
material or volume
Optimum Packaging: The Innventia AB model shows that the environmental consequences of product

losses caused by excessive packaging reduction are far greater than guaranteeing adequate protection
through an incremen tall excess of packaging.
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Packaging Innovations for Better value, Sustainable foods?

w Finally... \

= Packaging must always be designed firstly for “Fitness for
Purpose”

* |nnovations in pursueing “better packaging” should not be
at the expense of packaging performance to

(i) contain
(ii) protect, and

(iii) preserve
= |t also needs to be environtmentally and ethically
acceptable, and it has to be fit for “local” needs and
conditions...
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