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Agriculture-Led Export
Business (ALEB)

Goal - Increase export of processed foods
e Foods & food processing

o Distribution Options

o Primary & secondary packaging

o Shelf Life Determination

e Evaluate existing systems

» Strengths
» Weaknesses

» Potential upgrades
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Specific Role

i
!

& Lecture on:
» Review of Food Processing
. » Packaging Basics
» Choosing Primary Packaging
» Transport Packaging
» Shelf Life determination
» Distribution
» Specific Products
o Visit & evaluate processors - Prepare reporis
‘& Review reports on suppliers

o Summary report
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m — mﬁ
Brief Review of Food
Processing

Identified from the standpoint of
distribution system
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Food is Attractive

rm—— e —

# for human beings
» for animals

» for insects

» for microorganisms
o

o Humans animals and insects can eat food in
most forms.

o Microorganisms can only grow on some.
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Food Degradation

B i

& Senescence - aging of produce which is
living & breathing
o Insects, rodents, microorganisms
o Physical changes (shock, vibration,
moisture migration)
e Chemical changes (light, oxygen,
enzymes)
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Senescence

H

o Pick at appropriate time
@& Control temperature
o Control atmosphere - MAP/CAP
o Fungicides / dips
e Light
o Genetics
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Insect / Rodent Control

e
NS R

o Quality of incoming materials
o Storage and handling |
@ Good Manufacturing Practices
» Barriers to entry
» Detection
» Appropriate elimination
o Packaging / prevent recontamination
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Choices for Microbial Safety
w ——
o Prevent growth

@ Prevent contamination

¢ Eliminate microorganisms and spores
¢ Eliminate dangerous microorganisms

@ Prevent growth of dangerous
microorganisms
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Prevent_Growth

o Eliminate access to water
» Remove water - drying
- » Change form of water - freezing
» Bind water (salt, sugar, pectin, elc.)
@ pH control
o Temperature control
o Chemical control (preservatives)
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Prevent Contamination

T —

o Good manufacturing practices

o HACCP
o Packaging
Copyight © 2002 by Kenrwth 3. Mareh 5 Assockabes. Lid.
o Gighilf ada
e i
(HACCP) 4a_jall oSl Ll apaiy ylabaall o ol -

. I.#HN’ ”in* vh]i _

Copyright © 2002 by Kanneth £, Mareh & Assoclates, Lid.




Eliminate Microorganisms

¢ Thermal processing
» Introduce food into container -> thermally process

» Process food, process packaging and combine in
clean environment {(aseptic)

o Pressure processing

o hradiation
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Eliminate Dangerous
Microorganisms

s e e s
st BTN LS55

@& Pasteurize - limited treatment

¢ Low dose irradiation
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Prevent Growth of Dangerous
Microorganisms

TR, % M-
———N

o Fermentation / introducing competing
microorganisms
» Wines
» Pickles
» Cheese
» YOQU“
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Properties of Ambient

» Temperature fluctuations

» Potential for microbial growth

» Products protected by processing
» Products often shelf stable
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Properties of Refrigerated
Distribution

———————————

#» Lower temperatures

#» More sensitive products

" # Limited processing protection
» Usually limited shelf life
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Properties of Frozen

* Slow reaction rates

» Slow microbial growth

# Limited processing protection
»* Sensitive to freeze-thaw

» “Freezer burn” potential

» Other sensitive products

Distribution
= Low temperatures
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PART 2 : PACKAGING
- BASICS
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Functions of Packaging

@ Contain

o Protect & Preserve

@ Distribute

o Measure & Dispense

o Communicate & Display

@ Promote & Differentiate

o Motivate to Buy

o Meet regulations - domestic & foreign
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Historical Packaging - B.C.

o Hunter/Gatherer - Skins, skulls, organs,
leaves, wood

o gam BC - Add woven sacks & baskets,

y

@ Neolithic - Fire clay -> ceramics

& 2500 BC - Salt to protect fire -> Glass

2 1500 BC - Hollowed glass

¢ 50 BC - blowpipe made glass affordable
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Historical Packaging - A.D.

R
P VAR i A4

& Roman or Middle Ages - Wooden
barrels

o 768 AD - Oldest printed objects (Japan
Buddhist charms)

e 950 AD Paper brought from China to
Europe

@ Industrial Revolution (CA 1700) - Farms
-> Cities
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anary Packaging

W

in USA we define Primary,
Secondary and Tertiary packaging.

| will use more traditional Primary
and Transport packaging definitions.
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Primary Packaging Goal

o Develop a Package which will
adequately preserve the product, be
cost effective, and run in the plant

¢ Include graphics which help sell the
product, present legal requirements and
presents your product in a manner
which builds your company reputation.
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Packaging | Materials

¢ Glass
o Paper/Paperboard
» fiber length varies with source and country
» Procassing differences (MG, SC, elc.)
o Wood
o Metal
o Plastics
» Flexible or rigid
» varying properties, laminates, environmental
e Other materials

Copyight © 2002 by Keth 8. Msh 3 Asmoriston LN

o} -
okl 3ys8 [ Gt -
By jhad Gues G o g oy -
(&Y piSin — o gpginle) gjinaid i liDlisd -
ond -
a0 -
wha § ape -
Lyl po (T — 3 ) = Ao gl padyin -
Al e -
Copyeight © 2002 by Kemmath 3. Wwrsh & Awsccinies. L.




Glass

e
o

o Vitreous (non-crystalline) “solid” (really
fluid)

o Excellent barrier, strength

o [nexpensive

@ Heavy |

o Fragile, sensitive to surface effects
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Paper & Paperboard

........—..—-—-'-_“_—.._7
@ Paper < 250 g/ sq. m. < Paperboard
(ISO)

e Paper < 51 #./1000 sq. ft < Paperboard
(US equivalent of ISO)

@ Paper < 300 micrometers (0.012™) <
Paperboard (US)
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Paperu Types

& Newsprint @« Pouch Papers
& Commercial Papers o Natural Kraft
o Greaseproof o Bleached kraft
o Glassine o Label paper

& Parchments
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Paperboard types
m ——— i

o Solid Bleached Sulphate (SBS)

o Clay coated SBS

o Clay coated solid unbleached sulphate
o Clay Coated News Back (CCNB)

o Linerboard

o Medium
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- Corrugated

o Workhorse of distribution packaging

prem———————; or—— f
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A ———

¢ Pallets largest use of wood
o Crates

o Boxes

@ Barrels

Wood
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Metal

e Tin{ned) e Cans

e TFS @ Tubes

& Aluminum- . o Pails
& Drums
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Foil Pouch

a— i —

o Pinholes increase with thinner gauge
o Pinholes partially piugged with sealant
o Seal integrity is critical

© Seals can fracture foil

o Flex can fracture foil
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PE

s

Sremme—

o Properties related to density

& Crystallinity increase

o Stiffness & Tensile strength increase
¢ Softening point increases

o Elongation decreases
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PE Branching

@ Linear chains
o Highly branched chains
@ Linear branched chains (short chains)
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LLDPE

o PE copolymer with short chain
branching

o 10 - 20% butenes, hexenes, octenes,
etc..

o Deliberate controlled branching
o Forms tough films, adjusted properties
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mPE

o Metallocene Single-site Catalysts

o Plastomers with density below 0.913
o Elastomers with density above 0.913
¢ Properties adjustable
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PET

& Tough, low elongation, wide
temperature range ‘

o Scuff resistant, good printability, good
clarity

& Reasonable moisture and gas barrier

@ Difficuit to heat seal, machine,
generates static
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PS
F e ————— e
o Inexpensive, high clarity

@ Poor barrier properties

€5 NI by Nanimintlls 3. Mainle § Aswocisies, Ll

PS ouodic (A9

s

»*

slill anly pand ) -

a8 Uiguaza a5 -

Copyright © 2002 by Kimursth 3. Masu & Awvocinten. Lt |

24



PVC

¢ Clarity, extensable
o Good draw characteristics

o Limited temperature range

@ limited barrier
o Contains chiorine
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PVdC

prmm————————————— e ————————————r——

o Excellent moisture and gas barrier
o clarity, heat sealable

@ versatile application systems
o Cost
o Contains chiorine
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- EVoH

o Excellent oxygen and gas barrier
o Clarity
o Versatile application systems

& Moisture sensitive
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PAN

o Excellent oxygen and gas barrier
o Tough

o Brittle unless copolymerized
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PEN

e = T
o Clarity, resistance to heat & chemicais

o Excellent gas barrier

o Costly
o New
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Glass & Metal Oxide Coatings

& Excellent barrier properties
(if and only if continuous)
& Can add to graphic appeal
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Barrier Plastics (D4, D5)

e PVA
e EVOh
o PVdC
o PAN
& SiOx
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Other Materials

o Jute
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Choosing Primary Package
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Introduction

m
o Define most cost effective packaging for
product protection
o Shorten time to market

@ improve profitability
« Facilitate expansion into new markets

Copyright © 20 by Kemnath §. Murnk & Assosielon. L8,

dadka

il Lhaald ClISIl 3593 jo il 3l -
eyl Blae 1) e LD -
Clg_)g}%‘:gan‘.i-

30 (3 gl b an gl ddee Jygasd -

angm&msmm




Packaging Barrier Needs

& Moisture - preserve texture or properties
@ Oxygen - Control oxidation or add color
e Light - reduce light catalyzed reactions

@ Aroma - Retain flavor or prevent off-
flavor
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Film Permeabilities

o (chart)
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Relative Cost of Barrier

o (chart)

PR

ANy
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Distribution functions

& Temperature & humidity

o Shock & vibration

o Duration

@ Type (Grocery, refrigerated, frozen)
@ Mode (Truck, rail, ship)
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Packaging Producability

o Materials

» Machinability

» Printabitity

» Heat Sealability
o Use

» Closure system

» Easy open

» Tamper evidence

» Convenience
features

e Marketing
» Labsling

» Market appesl
» Shelf impact

o Regulatory
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Liability for Non-Optimal
Packaging

¢ Underpackaging
» Decreased consumer acceptance
» Loss of repeat sales
» Reduction of market share
» Potential liability
o Overpackaging
» Costs money in materials & competitive
disadvantage
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Other considerations

e e i

@ Format
o Graphics

@ Strength

o Consistency

o Physical protection

o Ease of use, convenience
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Issues in Egypt
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i

Transport Packaging

Shipping containers
plus
Unitizing systems
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Shippers

& Wood - boxes, crates

e Fiberboard - both solid and corrugated,
boxes, drums

o Metal

o Plastics

@ Glass (carboys for corrosive liquids)
o Composites (e.g. wirebound crates)
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CAKAREAAARS

___Unitizing Methods

o Pallets (wood or plastic)
@ Stretch or shrink wrap

o Banding (metal or plastic)
o Gluing

o Netting

Copyight © 2002 by Kenanth 3. Mersh & Asscolates, Lid.
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Palleﬁzation_

f e e e s reeeereeeeerere

o Column stack adds compression
strength |
e Interlocking patterns add stability

e Unitizing adds stability
o Overhang or underhang promotes
damage

02002 by Kamooth 3, Marsk & Associeles, 198
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Issues in Egypt

2002 by Kenneth 5. Marsh 4 Assconieies, Lid,
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Shelf Life

@ Time after production that product
remains acceptable.

@ Function of Product

o Processing

o Packaging

o Environment

£ 20 Iy Knnmath 8. Morsk 5 Aseccisies, L3,
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Factors Which Specify Shelf-
Life

AR
W

e Product

@ Production
& Demand

o Marketing

Copyight © 2002 by Kermeih 3. Marsh & Associutss, Lid.
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Product P__rotecﬁon

o Light o Microorganisms
o Humidity o Shock & Vibration
o Temperature o Other agents

e Insects & Animals o Other people
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Product Evaluation

AR SR

& Modes of deterioration
» Aging: chemical and physical
» Microbiological changes
» Erwironmental changes
o Influencing factors
» Temperature &Humidity
» Light, Oxygen and other gases
» Living creatures
» Physical forces

~ - Copyright © 2002 by Kanneth 5. Mareh & Associstes. Lid.
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Copyright € 207 by Kermeth 5. Marwh & Ausacinten. L4

Funchional Chemical
Additives
m— —
@ Preservatives
@ Nutritional Supplements
o Color Modifiers
o Flavoring Agents
o Functional Agents
& Processing Additives
o pH controllers
e Physiological Agents
& Miscellaneous
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Traditional Approaches to

Shelf Life Testing
o Shipping Tests
o Storage Tests
o Experience
o New Accelerated Tests

@ Technical Evaluation

Copyright € 2002 by Kanneth S. Niarsh & Asscolaiss. Lid.
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Shipping Tests

o Uncontrolled storage
@ Tests shock & vibration effects

o Tests storage life under ambient
conditions

o Show real world conditions
@ Conditions vary with test
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Storage Tests

P

humidity

o Controlled storage |
& Constant temperature & often constant

© Reproducible _
e Accelerated conditions are available

Cogyright © 2002 by Kennath: 5. Mwreh & Associatar, L.
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Experience

o Easy
& Quick

e Ideal for flankers
& Assumes new product similar to old
@ Provides continuity across the fine

Coprpright © 02 by Kewnsth 3. Marsh § Aseocietes, L.
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New Accelerated Tests

¢ Temperature
¢ Permeability
o Time

Copyright © 2002 by Kenineth §. Marsh & Aewociaies, Lid.
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Accelerated Permeability
= e ———————

o Accelerated oxygen: controlled moisture
o Accelerated moisture: controlled oxygen
o Other permeants

Copyright © 3002 by Keasmuth 5. Mersh & Assovlios, L.
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Technical Evaluation

P

¢ Study product parameters

o Study packaging parameters

& Choose storage conditions

o Combine above for optimal packaging
o Test & confirm by other testing

Copyright © 2002 by Keonath 5. Maesh & Assoclatos, Lid,
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Permeant Accumulation

‘o (chart)

€5 2002 by Wowweth 5. Miwreh § Ansniviin, L.
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Testing Desigh

o Positive control - Chosen to last
o Test samples
e Negative control - Expected to fail
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Comment on Marketing and
Manufacture

O 2002 by Knomalh 3. idareh & Associales, L2,
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Consumers buy on the basis

of relative perceived quality.

Profit Impact of Market Strategy
The PIMS Principles - Linking
Strateqy to Performance
R.D. Buzzeill & B.T. Gale

Copyright © 2002 by Kennveth S. Mambh & Aszociatos, L.
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Relative perceived quality is
different from “conformance”.
It demands an entirely new
perspective - external
evaluation (consumer’s
perspective) rather than
internal QA. |
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£

| say we need both. Perception
helps consumers to buy the
product, conformance keeps them
buying.
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Relative Perceived Quality

[rommm——

¢ Quality of product - company reputation
& Consistency of product - conformance
& Presentation of product

» Get to the consumer

» Look good to the consumer

» Deliver quality

THIS REQUIRES A PACKAGING SYSTEM

© XNRZ oy Kot 5. Marwh & Associeien, 1.
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Six Sigma Conformance

o (chart)

Copytight © 2002 by Kanaeth 5. Marsh & Associetes, Lil.
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Of course, damaged product
on the shelf, even if quality
which conforms to company
standards, will detract from

~ the perceived image.
Here Conformance ° Perceived Quality
Coppight © 3002 iy Kennath 3. Muwsh § Avsocisies. L. |
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Six Sigma

Many companies are six sigma
companies, with procedures which work
well for the expected range of
conditions. Sometimes conditions fall
outside expectations. If these exceed
package design criteria, a design
response plan is needed.
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Distribution

s—————— ————

@ Direct and indirect costs

o Optimize for best return on $ spent
o Follow product through supply chain
o ldentify problem areas
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Distribution Damage

i A—————

» Costs money

* Affects quality

# Decreases image of quality
* Often underestimated

#= Often only partially known
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Goals for Distribution
Analysis

P —— -
Wi

@ Consolidate packaging specifications

o Consistency for accounting & customer
o Reduce damage

o Improve product presentation

Bottom Line - Improve Profitability

© 2002 by Kavmath 8. Masel & Asgaciutes, LM,
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Follow Product through

Supply Chain )
e Incoming QA B Transport
o Production @ Login
& Transport ¢ Shelf stacking
& Warehouse o Use

Copyright © 2002 by Kenneth 5. Mersh & Associeles, Lid.
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Physical Protection

| T — e ———————

o« Primary container
o Cushion/containment .
o Secondary container
o Orientation
o Testing
» Shock
» Vibration
» Compression

£ 2002 by Kowwnthy %. Siwenis & Ancciubin, 108,
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Fragility Evaluation Drop

Tests .
- Effective Free Fall Drop (inches)

Product Base Side End
Chips I 14 14 32
Chips If 17 11 17
Snack I 24 6 30
Snack IT 24 - 52 19
Snack Hi 34 60 25
Snack IV 18 18 18

Copyright © 2007 by Kaniwih 5. Marsh & Associsies, L.
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Cheap Corrugated Shipper
e : e ——
e Saved 2 cents
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Appropriate Corrugated
Shipper

o Saved $2000

Copyright © 2002 by Kenneth 5. Mamb: & Associates, Lid.
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Ice Cream Specialties

[ ———————————— e ————

@ Consolidate package purchasing

& Coordinate consistent product &
packaging

& Packaging improvement -> Reduce
damage

o Savings
o Improved image

£ 2002 by Kaswath 3. Murok & Aascciaion, Link.
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New Packaging for Ice Cream

o Oid system - 11 products were
packaged into 44 cartons which used 29
shippers.

o New system - 11 products were

packaged into 24 cartons which used 13
shippers.

Copysight © 2000 by Ketwesth 5. Marsh & Axsociobes, Lid.
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- Carton Enhancement

o $200,000 packaging cost increase -
o $ 1,700,000 reduced damage

e $ 1,500,000 Net Savings

@ Better appearance

@ Improved consumer “Feel”

o Improved company Image
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- Environment

We often package for our perceived
Environmental conditions, such as
73°/50%

Protection is designed for expected
conditions

What is reality?

Copyright © 2002 by Kenneth 5. Marsh & Asecciates, L.
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Environmental Distribution
Costs

e Study effects of various city climates
@ Study distribution modes

o Compare total environmental
distribution to needs
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Shelf Life vs. Month of
Pro_ducﬁon

o (chart)

Copyright © 2002 by Kannwith 8. Marsh & Axsociates, Lid,
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Example distribution
Environment

o Shipment #1 - normal distribution

¢ Shipment #2 - normal distribution

‘®  Shipment #3 - marginally abused

- Shipment #4- abused, overheated

@ Normal FIFO suggests shipping in order
- Shipments #1 and #2 - good condition
- Shipment #3 could be marginal, #4 shipped last - poor
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Products Released On Properties

Obviously Selected for Additional Life |

o Record conditions - calculate quality -
ship on basis of available shelf life

o Shipment #4 - good condition

o Shipment #3 - good condition

o Shipment #1 - good condition

] Shipment #2 - good condition

Copyright © 2007 by Kanneth 8. Marsh & Associoime, Lid.
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Computer-Aided Distribution

i
—

o Smart terminal with temperature/R.H.
probes in each D.C.

& Recording devices in each transport
vehicle

o Database consisting of ali shipments
with dates and destinations

& Computer calculation of pull dates
@ Shipments modified to match demand

Copwight © 2002 by Kaneth 8. Murah & Avsnciston. 131
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New Options

o Match distribution to turnover rates
@ Vary packaging for cost efficiency
& Package for total market, not worst
o Determine needs for new markets
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Possible Responses

o Sell abused product first

o Discount abused product

o Divert abused product to gray market
@ Dispose of distressed product

e Call office for disposition

» M owned flost do A
» I outside trucker do B
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mSpeciﬁc Products

Copyright © 2002 by Kennwih 5. Marsh & Associsdes, Lid.
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Frozen Foods

A VSRR
RS- S

& Protection is low
temperatures and
unavailable water

& Avoid “Freezer
bum™

o Packed in bags,
cartons, plastic.
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Jams & Preserves

e |

o Water is bound by
sugars and pectin

& Surface allows
growth

& Packed in glass,
plastic and
squeezable plastic

2002 by Kavwweth S, Marsh & Associates, Lid.
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Coppright © 2002 by Kerenth 3. Marsh & Awmochutvs, L. |

Juices
B——————————— S ———————————————
o Paperboard
o Paperboard/foil
laminates
& Metal
o Glass
@ Plastic
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Olive Oil

o Packed in glass,
metal and plastic
containers
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Olives

o Packed in glass for
consumers

& Also sold in Deli
style setting
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Bulk Spic:es

pamm—— =

o Relatively dry

Copyright © 2002 by Kenneth S, Marsh & Associetes, Lid.
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Image

o Graphics

o Impressions from aisle
@ Impressions from shelf
o Company image impact
« Condition of product

[ e—————————e e e ———————ey
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Pictures of Spice Packaging

___________ ]

o Fresh image
@ Inexpensive packages
@ Spices, U.S.
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