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The expert was assigned to prepare papers on food safety,
advanced food packaging and shelf life of packaged food and
present at the SYMPOSIUJM (i PACKAGING PROBLEMS OF FOOD
INDUSTRIES 1IN HOT COUNTRIES 18 - 20/November 89 in Baghdad,

Iraq.

The duration of this contract started on 09.11.89 and expired

on 22/11/89 whern the expert left Raghdad.

Due to the importance of packaging for the Developinyg
Countries, the expert prepared two papers to be delivered at

the Symposium:

3.1. Food Packaging: Food Se&afety - Shelf-life and Storage
Problems
3.2. New Technologies: International situation and the

4.

5.

Development Countries Percpective

The first one was concerned to the main topics of the
Symposium, i.e., presenting considerations about the most
important aspects of packaging for developing countries, the
packaging needs, how to improve our food products through
packaging, the main hazards, corrosion, migration, packaging
contamination, shelf life and the importance of the

temperature in the qualit of food products.

The second one was related to the New Packaging Development
for the food 1industries oriented to plastic material,
considered the most important one for the Arab Countries. .#Phe
main- aspects were—onme—for—the -Arab Countries. The main aspects
were the knowledge of these developments from Western Europe,

Japan and USA and how these technologics could be applied

to

developing countries, gradually. The Brazilian experience was
cmphasized, showing that what is good for these developed
countries not necessarily 1is good for the developing
courtries. The importance of having Pacraging Hesearch Centers
as CETEA, established by UNIDO is a important factor in order

to assist the food and packaging 1industries. The ma

in

technologies considered were: Microwave Package, Retort Pouch,

Modified and Controlled Atmosphere and Aseptic Package.

Due to the fixed program only the first paper was presented.
Both papers were delivered to the Arab Federation for Food

Industries and to UNDP office in Baghdad.

According to the contract, three copics of the paper one  are
presented in the ANNEX ' and three copices of paper two in the

ANNEX 2.

In the Annex 3 it is presented the Program of the Symposium,

During the Opening Session of Symposium, with theparticipation

of the Ministry of Industry and Commecrce, Dr. Maysoon

M.

Jafar it was emphasize the importance of having a Packaging
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15.

Centre in Iraq in order to assist the local food and packaging

industry.

in  the ANNES 4 it is presented the addresses of the people
that adressed the papers in the Symposium.

The Symposium also had the participation of members of the
Biological Research Centre, the Arab Federation for Food
Industries, representatives of the Industrial Area of Iraq
and other foreign participants from United Arab Emirates,
Kwait, Saudi Arabia, North Yemen and others Arab Countries.
The 1list of the participants was not delivered by the
organizers,

In the <closing Session the Conclusions and Recommendations
were presented by Dr. Falah S. Jabr, General Secretary of the
Arab Federation for Food Industry (AFFI), that arec presented
in the ANNEX 5 (in Arab). The tranlation to English will be
requested to the A.F.F.I.

The photos of the Symposium are presented in (he ANNEX
6.These photos were also delivered to the Arab fFederation for
Food Industries.

An  Exhibition show with some Iraq food products was hel
together with the Symposiun. The main products exposecd were
edible o0il, dates and dates products, pasta, dairy products,
juices and dehydrated drinks.

a

Beside the activities presented in the contract as presenting
a paper, delivering copies of the paper and participating in
the Symposium assisting the participants with the expert
experience, the following activities were also carried out

as:

.l. Due to the need of information in the Arab Countriers the
expert gave tn the Arab Federation for Food Industries the
following documents:

. New Technologies for Storage Food Products
. General Aspects of Shelf Life of Food Products
. Migration of Plastics Components into Food Products

.2. Mceting with Dr. Adinan S. Al. Samarraie, hecad of the
Environmental Pollution Department, Dr. Mustafa R. Al.
Gazali (Microbiologist) and Dr. Isam M. Jawad Food
Scientist all of them from the Biological Research Centre.
During this meeting the expert passed the experience of
CETEA in Brasil that started as a Packaging Section of
ITAL and today got a very important Packaging Center in
Brazil. The basic Structure of the Scientific Rescarch
Centre i1s the following:
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B.R.C.

Biological Research Centre

E.P.D.

Environmental
Pollution
Department

Food
Section

According to the expert experience, the mcst appropriate
would be to start some packaging activities in the Food
Section. The Biological Research Centre stafrf, have a
tendency (duc to their type of work) to see packaging
mainly on the environmental aspects. Of course this is
today one of the top subjects of this area, but for
developing countries as Brazil and Iraqg, there are other
as transport and distribution, minimization of losses,
shelf-life and delivery of food to the poor population,
much more important than Packaging the Environment. The
expert advise is to work in both reas. This statment was
also presented in  the Symposium 2. Another important
aspect of the meecting was the nced of integration bctwegp
the B.R.C. and the private sector. Based on the expet
experience this is the only way to assist the country. The
Sympesium shows that BL.R,C. is alreacy starting to work in
this way.

It was suggested to the Packaqing Section to start some
activities in the Food Packaging Arca. CETEA will be
available for some training if necessary.

Discussion with Dr. Falah S, Jabr, Sccretary of the

Arab Federation for Food Industries. The main important
aspect of this conversation was to establish a good
integration between CETEA and the Arab Federation. The
Brazilian experience with the Aralb, Chamber of Commcrce
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may also be interesting. Dr. Jabr think’ that other Arab
Countries should start activities in to the packaging area
that was supported by the enpert. The exchange of
information between CETEA and Arab Federation will
continue.

Discussion with Eng. Reyad Y. Al Sheitch from the

Iraq Dates Processing and Marketing Co. This company
started to use a thermoformed plastic tray to pack dates
using gas flush for modified atmosphere. Due to the
quality of the film wused and to the heat sealing
properties of the package it seems that this process is
not usefull to this company. The expert took samples that
will be analysed and discussed with them.

Another problem 1is the perforation of the 10kg vaccum
package. This is due to the the sharp points of the dates
and one way to reduce this perforation is increasing the
nylon thickness of the film to enlarge the mechanical
resistance. Mr. Neil RobLson from 17C visited the company
and gave also some recommendation to improve the system.

Meeting with Mr. Suhan S. Al - Adhami and representative
of the Ministry of Industry and Commerce. As most of
countries in the world, Ira¢ is also 1looking for
Arternative Packages for some food products. The main
products discussed were:

. Tomato Paste

. Ediple 0Oil

. Preserve Vegetable
. Dairy Products

Considerations concerned the alternative packages for
these products was given by the expert. This may help the
Ministery of Industry and Commerce in order to clarify
some doubts concerning future investiments for food
packaging. Samples from brazilian products will be sent
via the Iraq Embassy in Brazil (Counsul Saad).

16 . CONCLUSIONS AND RECOMMENDATIONS

The existence of cvents as the "Symposium on Packaging Problems
of Food Industries in Hot Countries” is vital for the development
of this important area in the Arab region.

The exvert experience obtained in Marrocos, Tunis, Jordanr, South

Iemen,
time

United Arab Emirates and now ITraq show that will take some
for the packaging area to be considered part of the food

system in these countries. There is a lot of things to do and the
begining of creation cf Packaging Nucleowus in different Arab
countries, urdoubtadely will bhe one of the most important
activities for the dev :lopment of this Arca.
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Packaging  ha, proved to be o haalilyg suey e fal sy tem for wmodk i
product: avearlalbile o over arcaler abhuandioc e and oac it o th,
greatest nuamber OF pewpboo

Packagrng an a scrence and Lechuology Lan proved to Do cavenlo i
vapandaing amd adapiting to wect the needs boih in Jdovelonines i
Joeveloped comnteaiee.

iy developing cembitr ey the doeveloepmont of the [FTECLEUNE O B SRR BRI
gonds 1 taoday depoendent on the developmuont ul i panboierineg
e . ihe concumption of packaging materials and pach oo el

thei case probabily o an a fastor rate than the coonoer .
Since most induastrialized goods netd packayging Tor proleci tun and
distrabation, in diftoerent countr e it owarll finnd daia e en

degrecs of convampt ton 0of packayes, wnd packaging mater vl o

Ll developing conntries twoe tmporlant factours thal ¢ an TR T I I
the develupment of the packaging inducelry ares

ihe mncrecace of toe cconomic power of the popalat vony,

- The QOVEeT it L I OgE ame for food deutribal ton witlh thie
cxlraordinma g consumpt ron ofF packaging.

Councer nring vhe packaging aroa, the doveloping countirie. o an
reality o compless sygstom, goeographically as well as cconuwmteal by

According to the World Bank, we Can divide the doveloping
countrice tnto three catcguriess

The prodacer of petroleawm with Lwaygc o vl popalal con Uil
e thewr reconrces o the cconome¢ diovoelopont of the coantroe.

Same  of theee countyaie wre a0 the Maddle 1ol BTV TR I AT
Omer 1.
Tise cqonbr gen that ctoabtod Lhe tndu bty taliroat ton ST R ol

dittevent Tovels and diwversatareadbdon o batan Dt e, O oo andd
Ao, Lhat espron t to twirope, Lol and Japran nol ondyg tovond
processed prodact, bhalt alao andastr bl vcod agood, o

The fe o divelopod or undor developed  conntries  wiltin no
Ceonomi o agr regltar e proogr o, o dr Ltrabat oy oyl o i hiaid
Foveme the wos U commmowm tmage of the thard wor bd.

In theoer Lwo o utb calogour e, the packagang andacbeg Lo, el
protonbral for dovoiopment .

bie dewvelopirng coantr tee,, P e arg Lo o conconte et fen b
ths e dJove Lapment of poackaarng Tor Athe inbornad i ool PINNK
mree d of thie Ui, cormple olal rone, comty slodds P " ol

tcloenbaon to wmrnsmese the oo of prodact,, VIR R T TR O R T
problowm an bhe o commblr e,

Ty the e al o of food pachaging, Uloal comve vie v o0t o gy




H50Z  of the total packaging material,this spect 15 woret, with
losses of fouod products between 10 to &0%Z. In order to H
this problem fable 1 chowe the ltovves of  fresh frul,  and
vegetables v Less Developed Countries prevented by Fon.G. (Had
and Agriculture Organteation of the Unitod Natirons 1783).

For the develouping countries, untii recently, the abttontron given
to the paclaging areca wes nol so high. Whoen the anaige s oo e

packaging  systewm began to  show  thoe intluence  of packaging

materials in the increace of sales and produact quairty, i the
decreave of loswecs  and  cost, Lthan packaging  vegan tu  bu
considered an  “IMPORTANT ITEM” and most of our couantrie.  «re
discussing the importence of  packagipg and the nedo of

laboratories, centers wnd resecarch institutes 1n order to work
together with the packaginy industries an the developasont of thae,
rwportant arca.

Une important avpect necdse to be mentioned. Not alq Jde vi lopiayg

countrics have the same technoloygical deveilropmnent loevel. tin Lhes
content we could divide tiwem it 0 the following catcgor iens

- Morce develaped
- More or less developed
- Lesys developedl

The technolugical necds 0f these caleyorics w:il vary and ot RN
important to have this aspect e our minds.

In the morce developed countries the necede of technicnd acoirwtanog
and packaging development 15 very high. On the otiuer hand, 10 the
more or less and less developed countrics the Liggoet probidlem 1o
the lach of packaging materials, for crample.

in all theoe countrics, the aspccts of handlong, SLor argi and
trancpurt an general are very poor and with  cmall raprovemcontl an
the oyastom, it pousible to reduce councadoerably the loonos ot

the industrialiizocd goode.

No o mattoer of llustration, come ot the agmportant probien. Vi
the foud packaging areca four the interna: morket arv daostod e tows

Parkaying for frech frailae and vogoetableo
S COrrosiun probLomes

Bragrat von ol packayginyg maler vale
(platic, Loy

Lach of wpce s fieation Of patiaging o pachaginymg walor bodr

boevetopment of packaging JTour ffeod prodsact o,




Commodity
Roots/Tubers

Carrots
Potatoes

Sweet Potatoes
Yams

Cassava

vegetables

Onions
Tcriatoes
Plantain
Cabbage
Cauliflower

Lettuce

Fruits

Banana
Papaya
Avocado
Peaches,
apricots
nectarines

Citrus
Grapes
Raisins
Apples

Production
(1000 tonneg)

557
26,909
17,630
20,000

103,436

6,474
12,755
18,301

3,036

916

36,898
931
1,020

1,831

22,040
12,720
475
3,677

Estimated Loss

Data from National Academy report, 1978

20-80
40-104
43

N
o

20-95
27

20-95
14

Table 1 - REPORTED PRODUCTION AND LOSSES FIGURES IN LESS
DEVELOPMENT COUNTRIES.
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For the e:xpourt market, the cituation 1o complelely Jiffervict o
Generally, the countries that tport qood:, cutablion i
packaging  mater tal or the packaging syaten 1n order e auwept
these pruduct u. it this point, markcts Ccan be lootl Or Connjuire
depending  on the packaging dispontbility. Of couurse, ther are
other factors Lhat witll inflacnee the  deve Topmont i i
markets  and as product guality, total gyuality control custent,
distribution system and costs.

In this context, one of the biggecet problem for the inductrice in
the developing countries 1s the lacs of technical and commercial
informaton/knowlcdye, i order to uwe able to walve thoar
packaging problems in an effective way.

This is extremely important in the food packaging arcu and today
a sertes of developing countries i1s planning the oreation  of
packaging laboratories and puckaging centres.

The Brazilian caperience in creating CETEA - The Foud Packaying
Technology Center aitmed at working together with the indastry and
the government for the development of the packaging arca, 19 o«
very good eample.

In the packaging system, i.€., during production, ransport,
storage and distribution of food productse, the deterioration ani
losces of these producte are function of o serive ol factors
concerned with the physical, oirological and bhuman  aspeceto.  An
adequate packare has a very important role in reducing  ur
minimizing these losses and this coatribulion 1 wtill worc
important in developing countries such as Brawil and Irae where
the climatic conditions are severea

Basically packages are specified not only based on the protoction
necds of Lhe tood productys, Dut mainly convidering the PACEAGING
SYSTEM wich considers the produclion, stoMae and disiribution
conditions.

The main packaging function 1o to:s

- Contain the product
- Protect thc product
- Identify, inform and s¢ll the produact.

For Qur counlriey, maybe  the moot Tmportant Funtt ion V. to
“Proteet the Product” oo that the counwuamer will  have o Lafo,
nutritive and adequate product.,

The Knowledyge of the hacards that affect Lhe food prodact ., v Gt
the production L1l the covcumpl ion are voeryg spror tant far the
development an fur Lhe specifrcat ton of o« package.  The Lrgare f
shows the main factors that will influcnce in the quality of the
fooud products.
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PECHANICAL HAZARDSS CTHER FACTORS

FIGURE 1, IMPORTANT FACTORS IN SELECTING A PACKAGING UNIT FOR FOOD

STORAGE.
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HAZARDS RELATED TO FOOD PRODUCTS

A very important consideration concerniny the parkaging s
related to the caracteristics of the food products.

In a ylobal way, it can be said that the problems concerning with
the contamination of food products related to packaging can  bhe
divided in two main catecgoriess:

- Contaminat ion due to the inadeguated use of packaing

~ Contamination due to the packaying material or due to the
interaction between vood and package.

fhe (ontamination due to the inadequate use of packaging 1S
basicaly the hazsrds prescnted in the Figure 1 as: Clisatac,
Biological, Mechanical and others.

The contamination related to the interaction of the food-package
1<, more comple: and toduy the most important are:

- Contaminat ion of wetal packages in carned foods as lead, tin
wand rons

~ OFF-FLAVOR contaminax ton

— Contuminat ion of packaging material due to migration as plastic
monomers, adtl ves and other packaging components.

in order to better understand these contaminations, it 1S
important to wvisualise that packaging of food products s @
technique used thousands of years ago. Concerning with this new
product distribution system, the packaging revolution started on
49 - 56 with the introduction of new consumer habits.

Ay conscguence of this social and technological revolation, new
mal “ri1als, packaging and systems were developed in & swhort
period of time with  an introduction of new concepte of OAFETY oF
I O0D AND PACKAGED PRODUCTS.

Today, wocicty is much more concerned with the heallh aspocts of
Lhe packagoed foods as well as with the cocological and
cavironmental aspects.

On  the olher hand, there is no doubt that without a FPackaging
Syotem, today, there is no way to feed our sociely, and  the
benefits that the Packaging bring. to the society are much moure
important than the problems (SAFETY ASPLECTS) involved on  this
area.

Another crucial aspect is related to the Developing Countries s
dracil for example that is, what is more important todays to feod
the population that is still starving, to minimize the food
losses that  are very high or to be concerning with the SAFETY
AGPELTS  well presented and  analysed in the moost developed

&




countries? The answer is not so simple, it necds & balande and
maybe we sihould wourk in these two arcas siaultancoucliy.

Contamination of heavy metals on canned food

Canning 1s maybe the most used process tn the preservation of
food producls. For developing countries, were the “cold chain” i
expensive  and not well developed this process 1 undoubtodly the
most important.

Concerning the sofety aspects, we have first the microbivloygical
that is more related to the food processing that s today welld
understoood with a minimal problem to the consumer.

There are also safety problems due to the inadecyuate handliing,
transport and storage or corrocion problem that as consequonce
will induce a microbiological contamination. These physical
mocanical problems were minimized in the last 20 years and today
represcents almost no risk to the consumer.

Ancother important aspect is related to the corrosion of canned
products with the migration of lead, tin and itron.

Iron and tin are still used to determine the shelf lTife of canncd
foods as estipulated by the World Health Organication, but with
no biy problem with the health aspccts.

L.ead 15 Live most important metal related to the health azpocts.
This was one of the critical points 1n the c:iportation of  Cainod
food by developing countries, Lthe lead contamination, with the
well known Loxicological contamination.

The metal packaging industry, overcomed this proovlem  with  Uhe
introduction of the electro-welded cans, i-e., theue threc-piccoc
cans elecitro solderced with Zero lead in the side weam. Today
moyut of the canning lines of developing countrice are  replacing
the lead-Lin solder by the new welded systems as it can be  ween
in the slides.

Off—flavor contamination

The different fouod products have  «o wpecific wenciboa bty
the contamination by off-flavors duc to the packaging matcrayale .

One of the most important acpects of the packaging 1o tou  avord
the development of off—-flavor in the food produact. OFf-tlavar e
W oresull of a comple:: balance between chemical groups it the
foodse. My wmodification of this cquilibrium will reosult n the
development of off--flavor.

The wmowt imporlant factorse in the developmont of  thewe  off-
flavors ares
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Off flavor can miyrate to the product through the packaginy
material.

Food ingredients (compunents) can migrate through the package
changing the natural flavor of the product.

The food product can react with the o:ygen etisted inside the
package.

Hicrurgeanism or enzires can develop off-flavor in the food
product.

Off-flavor can be develored by the interaction betwecen food and
package.

is last examnple is important mainly for flexible packaging
ere the migration aof residual solvents is the wost important.

this paper consideration of off-flavor contamination will be
esented for the fallowing food product category:

Fresh productss;

Frozen productss;

Dehydrated products;

Canned productss;

Cereals;

Sugyar;

Chocolates;

Beverages;

Edible oil.

TEA has been working in this arca in the last 19 yecarse and has
blished a manual entitled: “Migration of Plastic Packaying
mponent s into Food Products”(1) that will be given to  the
ganisers.

rough these 10 years of cuperience, CETEA inte crnced the well
own  “HOT  JAR TECHNIQUE” to the Brazilian Puckaging Induatry,
at can control and identify most of the residual solvents  thal
n cause this contaminat ion.

ncerning with the content of these residual solvents, the
ality control of the flexible packaging materiale  can only be

ne if it is known, the maximum levels of these components where
e scnsoric evaluation can delect the off-flavors.




In the stablishment of thesc standards., aany factours  mnut Lo

considered snach  as: naturc of the fle:ible f£alm, tgpre of

structure, origin of the residual solvent printing vperat rton and
. lamination, nature of the solvents and type of the food.

In the technical literature here are standards uved tn
Europe, that are presented 1o the Table 2, or sugygestoed Ly
Gilbert that 1s (Omyg/m2 for all solventso

ORIGIN SOLVENT MAXIMUM LIMIT
SUGGESTED
mg/me of materiul

ETHYL ACETATE 20

LAMINATION METHYL-ETHYL-KETONE 15

METHYL-ISOBUTYL-KETONE 10
ETHYL. ACETATE 30
ISOPROPYL ACETATE 19
ISOPROPYL aLCOHOL 39
ETHANOL 199
PRINTING HEPTANE 29
TETRAHYDROEURAN 1
METHYL ETHYL KETONE 10
TOLUENE io
TRICHLORO ETHYLENL ive

TABLE 2. STANDARD LIMITS OF RESIDUAL SOLVENTS USED IN CUROPLC.

Another important work dune by CETEA, with printed polipropilenc
film to be usecd on snacks and biscuits, showed the following
masiimum levels.

-~ ETHYL ACETAIL ~----r e =~ dmg/me
- ETHANOL - == em e e = 0mMYy /2
= TOLUENE -~~=-mmr e e e o § Oy /M
= ISOPROPYLALCOHOL ~-~-——= - == {1 Ong /!

On laminated materials, it could be used the following Timites

ETYL ACOITATI--- - o e 1 0Omg /mi?

FOLULNE = = mmmmeme o e e meee 4 @mg /(!

ETHAROL ~~—meeee oo e e — = LWy /it
9




Migration of plastic monomers

Concerning the migration of plastic mouncmers inlo food products,
the two most important are: PYC <(Polyvinyl chloride) and
FOLYSTYRENE.

In 1973 after many years of use of PVUC as food packaging
material, it started the first complaint concerning with this
material. Small quantities of Vinyl Chloride (V.C.) were found in
alcoholic beverages packaged on rigid botles. In 1974 the {Tirst
papers showed the existance of tumors on livers on workers
exposed to high VC concentration (1000 ppm).

The publication of these experimental worh < and the Delaney
Clause made the FDA tu review the use of PVUC for food products.

The toxicity aspect of PVYUC has two parts: the first one is the
exposition to the VU through the breathe of this monomer, for
example in the PUC industry. In 1974 the USA established s fepm
the maximum daily exposure (8 hours) on resin industries.

The second area is the possibility of consumption of wminimum
quantities of VC, as result of migration from the packaging to
the food products.

The migration of VC into the food is consequence of the
incomplete resin polimerization. It is estimated that 9207%Z of VC
are converted into PVC. The 10Z can be lost in the atmosphere or
been recovered into the processs again. Small quantities of
monomers are free in the resin and can be lost in the different
parts of the packaging production.

nfter the packaging production, the 1losses of these small
quantities of monomers can migrate through the package into  the
food, and the PVULC can be responcable {for the incidental
aditivation, as it is defined by the Food and Druy
Administration.

Internationally the saclisfatory level of residual VC on packagues
is  ippm. It is also very important to mention that in the Tast
yoears, the technological developments reduced the residual
monomers of resins in the acceptable ippm level.

In practice, the VC level on packaging materials is much  lower
than fppm and the VC amigration into  foods i below the
detection limit that is between 2 and 19p.p.b. depending on the
food product.

The problem with the uce of polystyrene ao  food patkaging
material relates to the prescence of non polymericed materal (¥Y]
the structure, mainly the styrene.

Studies have known that there is no carcinogen danger in the

digest in of this monomers. Another very important auvpect 1%

1@




councerning with the migyration of polystirene into food, rs the
caracteristic odor and the off-flavor that APPERTr S i Lhoe
product. Many rescarchers say that the off-flavor due to the
migrat ion 15  dcectected in auch lower quantaities than the
toxicological quantities.

A complete explanat ion of these two itew are deeply
discusscd  in CETEA bouk:s 7 Migration of Plastic Packasging
Components 1ntu Food Products”(1).

SHELF LIFE AND STORAGE PROBLEMS

Fuood products, industrialized or not, are submitted to  come
chemical, physical, microbiovlogical or/and enzimatic changeo that
acting independently or in conjunction can modify these original
qualities leading to a deterioration process.

In order to minimize these lusscs or changes in the prodact,
processing  and packaging technoloygices were developed. The
maintenance of the acceplable quality of the foods bascd on o«
series of perameters is sometime classified on shelf life.

Arnother definition of Shelf 1life iv: the period from the
production to the consumption where it has an adegquated quality
bascd on the nutritive value, flavor te:ture, and appearance.

The shelf life varies with the tuype of food, storage, temperature
and package used as it can be seen in the Figure 2.

The performance of the package uand the result of the maintenance
of the product qualities, will depend among other factors, on
the adequatc combination of packaging materiuals and packaging
systems. This can be showed in Figure 3.

Different processing and packaging systems are now availuble to
be used in order to mantain the most important  paramecters  of
quality of food products.

Theose basic parawmcters arc: nutritive valug
microbiuvlogical growth
organolept ical qualitie

For consumers, most of the tine the last one 1y Lhoe  most
important pairamcter as it can be easily meavurcd by  come
qualities of the product as testure, flavour, odor, colour, cto.
It 15 amportant to enfasize that any change in these qualitice
will dircct!ly affect the connumption of the food.

On the other band, from the technological point of view, Lhere 1o

a serie of other parameters to be considered when using differoent
processing and packaying systemss

11
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- infestation

- onydation and hydrolysis of facts

- o:iydation of pigments

~ browning

- changes due the increacse or loss of humidaty
- loss of nutritive value

— food-packaging interation

Practical consideration and examples regarding these paranmcters
w'll be discussed during this presentation.

Today, the fuod packaging technology is couming to a point where
the develoring of new packaging materials and equipments Liave
provided possibility of inovating even the fooud procecwsinyg
system. it started mainly after the development of the plastic
industry that by the direct and hard competition with the
traditional packages like metal cans and glass containcrs,
wccelerated the needs of research in alternative materiale  and
packaging systems. The wmain objective was to have lighter
packages, with less consumption of energy and citendcd <chelf
life, for the product.

Storage condition (mainly temperature) is probably one of the
most important factor, in the deterivration of food products ¢
well as in reducing the shelf life of these products.

For developing countries (some hot countries) as Brasii and Iraqg
this special paramecter is crucial and is a “must” to scientists,
food enginecrs, and packaging technologist to understand this
procese very well., A very important publication un this arca was
written by CETEA: General Aspects of Shelf life Food Products
(2), that will be given to the corganizers.

In the foullowing tables taken from the above paper, it [
presented a serie of data concerning with the shelf life of the
different categouries of products. In the ANNEX & of this paper it
1 presented the Bibliography Refercnce of the above mentioned
paper -

{1) Migragao de Componentes de Embalagens Plast icoc para
Alimentos. FERNANDES, M.H.C.3; GARCIn, E.E.C. & PADUI A, M.
CETEA/ZITAL/GOBCTA. 1987. 175 pygs.

(2) Aspectos Gurais sobre a Vida-de-Prateleira doe  Produtos
Alimenticios. CAARRAL, A.C.D. ¢ FERNANDLES, M.H.C. CETEA/ZLITAL.
1989. 8ipgs.
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TABLE 2. ESTIMATED SHELF LIFE OF PERISHABLE FOOD PRODUCTS (0.5 - 5°C).
PRODUCT PACKAGING MATERIAL SHELF-LIFX REFERENCE
MILK
Howogeniced and Glass,Plastic, Laminated 5 to 8 days 45
Plastic 5 days 21
sterilized( uiir ) Laminated 12 mcnths 31
Condensed Cans 15 months 31
Evaporated Cans 24 nmonths 31
Milk Cream Cans 6 to 9 montnhs 31
CHEESE
Parmesan Plastic or Paper 6 months 45
Glassine Paper 6 months Min. 21
Gouda Plastic or Paper 3 months 45
Glassine Paper
Camenbert Plastic or Laminate to 3 weeks 45
with aluminium 2 to 3 days 21
Mozzarella Plastic 2 to 3 months 45
wWhite Cheese Plastic or Laminutes 10 days 45
with Aluminium
"Cheddar" Plastic 6 months 40C 31
18 months 106C 31
Plastic or Can 3 months
FREGH MEAT
Beer Plastic 5 days 45
* 1 to 6 woeoks 59
Fat Beef * 7 to 12 days 59
Pork mcat without package 1 day 21
Plastic 5 days 45
Cold cuts meat Without package 4 to 5 days 45
Chicken Plustic 3 days 45
* 1 wecek 59
Rabbit * 1 to 5 days 59
Fish * 5 to 15 daye 59




PRODUCT PACKAGING MATERIAL SHELF-LIF: REFERENCE
PROCESSED MEAT
Bacon Plastic (Vaccuum) 3 to 4 weeks 45
Frankfurt Plastic (Vaccuum) 3 to 4 weecks 45
2 weeks 21
Pork Frankfurt Plastic (Vaccuum) 2 weeks 21
Ham Plastic (Vaccuum) 3 to 4 weeks 45
Cans 2 years 45
Fat Meat (Cured) * until 3 years 59
FRESH FISH
Cod Fish - Without package 14 days 0°c 21
1 day 150¢ 21
Salmon Without package 12 days 0¢cC 21
1 day 150c 21
PROCESSED FISH
Dry salted cod
fish Without package 1 yecar 0°cC 21
4 months 15°C 21
Herring without package 1 nonth (°C 21
Smoked * 3-4 months 15°C 21
6 to 8 months 1
EGGS
Fresh * 3 to 6 wceks 45
1-2 weecks 25°9C 45
Frozen * 1-12 months 09C 1

* Package not cspecified




TABLE 3 .
FROZEN FOODS.

ESTIMATED SHELF LIFE OF

PoRISHABLE AND SEMI PERISHABLE

PRODUCT PACRKAGING MATLERIAL TEMPERATURE SHELF-LIFE REDRENCE
cc MONTHS
v

MEAT AND FISH

Beef Plastic or laminated -18 10 - 12 15
* -i2 4 59
* -18 9 59
* -23 12 59

Pork Plastic or laminated -18 6 45
* -18 3 3
* -12 3 59
* -18 € 59
* -23 8 21

Cured pork

meat Plastic or carton -18 2 21

Hamburguer Plastic or cart'n -18 3 21

Bacon * -12 2 59
* -138 6 59
* -23 8 59

Hen Plastic or laminated -18 12 45
* -12 4 59
* -12
* -18 3 -5 59
* -23 8 - 10 59

Chicken * -1g 59
* -23 59

Pre-cooked

turkey Plastic -18 3 -6 13

Rabbit * -18 59
* -23 6 59

Fish Plastic or Carton -13 4 -5 21
* -12 6 59
* -13 6 59
* =23 9 %9

cour.




: PRODUCT PACKAGING MATERIAL TEMPERATURE SHELF-LIFE KEFERENCE

oC MONTHS
Low fat fish * -12 6 59
* -18 10 - 12 59
* -23 14 - 6 59
Pre-cooked low
fat fish * -18 12 min. 13
Fat fish * -12 4 49
* -18 6 - 8 59
* -23 10 - 12 59
* -18 6 - 8 13
Salmon Plastic or Carton -18 2 -3 49
Cod fish Plastic or Carton -18 3 -4 49
Cooked Lobster Plastic or Carton -18 2 -3 49
Lobster * -12 3 -4 59
* -18 8 - 10 59
* =23 13 - 12 59
Shrimp Plastic or Carton -18 2 -3 49
Cooked Shrimp Plastic or Carton -12 3 -4 59
Plastic or Carton -18 g - 10 59
Plastic or Carton -23 10 - 12 59
* -12 3 59
* -18 6 59
* -23 9 59
EGGS
* ~18 12 min. 13
* -23 12 59
* -18 3 <9
Butter * -18 3 S5u
* =23 12 59
CONT.

17




. CONT.

* PRODUCT PACKAGING MATERIAL TEMPERATURE SHELF-LIFD REFEIEX
o¢c HMONTHS
FRUITS AND
VEGETABLES
Fruits Plastic -18 g 59
-23 12 59
-12 6 59
Cristalized
fruits -18 12 min. 13
Concentraded
fruit juice Can -18 2 years 45
Vegetable Plastic -18 15 45
Plastic -18 8 21
Plastic -12 8 59
Plastic -18 9 59
Plastic -25 12 59

* Notespecified package.
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FAT AND RELATED

TABLE 4. ESTIMATED SHELF-LIFE FOR OIL,

PRODUCY'S.

PRGOUCT PACKAGING MATERIAL TEMPERATURE SHIELF-LIFE REFERERCE
ocC
Veuactable
oil Glass, plastic or can 25 Max. 12 nonths 45
Glass or can 25 Max. 12 months 21
Plastic 25 Max. ©6 months 21
Corn oil Glass 25 Max. 4 months 21
Olive oil can 25 Max. 4 months 21
g?égging Glass 25 Max. 12 months 45
Mayonaise Class 25 Max. 12 months 45
Margarine Aluminium foil,
plastic or paper 0,5-5 6 weceks 45
Margarine Retail package 0,5-5 3 - 6 months 21
Butter Retail packaging 0,5-5 € - 8 weeis 43
Retail packaging 0,5-5 5 days 21
Institutional
package 5 1 month 31
Peanut
butter Glass 25 Max. 12 months 45
Pork fat - 10-25 90 days 21
Bacon Plastic 0,5-5 4 woeRs 21
Plastic 0,5-5 2 wCeKs 21
Plastic 0,5-5 3-4 wcceks =5
snack Plastic 25 Max 3-4 weekhko 45
Friced soybecan Can 23 3 months 04
Polypropilene 23 3 wonths 04
Fat frozen
fish - ~-12 4 months 52U
- -18 6-8 montng 59
- -23 10-12 months 59
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TABLE 5 <« ESTIMATED SHELF-LIFE OF FOOD PRODUCTS SENSIBLE TO HUMIDITY.

PRODUCT PACKAGING MATERIAL SHELF LIFE REFERENCE
Dehydrated products Can, Glass or Laminated with Aluminium 4 months - 1 year 21
Biscuits Plastic 15 weeks 45
Arerican Bread Glassine paper 1 -~ 4 days 25°C 45

Plastic 3 weeks 250C 45
Cake mixture Glassine paper 6 months 259C min. 45
Soup mixture Laminated with aluminium 1 year 21
Inrstant coifee Glass 9 months 45
Ground coffee Can 9 months 45
Sugar Paper 2-3years 25°C 60tU.R. 45
Potato flokes Plastic or Laminated 10 months 21
Flowers Paper 2 years 25°C 60:U.R. 45
Irtegral dryed milk Polyethilene 4 months or 30°C BO0%U.R. 23
45 days 38°C 90%U.R. 23
Can 6 months 23

Non fat dryed milk Can, Polyethilene, (500q),
Laminated with aluminium 6 months 23
Can 6 months 30°C 31
16 months 20°C 31
14 months 50¢C 31
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TABLE 6 . MAXIMUM STORAGE TEMPERATURE (©C) FOR FRUITS JUICES AND VEGETABLES JUICES FOR THE MAINTENANCE
OF 90% OF VITAMIN,

VITAMIN STORAGE TIME PRODUCT
(months) ORANGE PINEAPLE TOMATO CARROT

Ascorbic Acid 12 20 28 24 -
(Vitamin C) 18 14 25 22 -

24 8 21 19 -

Thiamin 12 - 27 23 -
(Vitamin B1) 18 - 27 19 -
24 - 27 16 -

Carotl.enoid 12 - 27 - 27
(pro-vitamin 3) 18 - - - 27

24 - - - 217




TABLE 7 . ESTIMATED SHELF-LIFE OF CANNED FOOD PRODUCTS.

PRODUCT S+ORAGE CONDITION SHELF LIFE REFERENCE
oc
VEGETABLES
Asparagus - 24 months 21
25 or less 12-18 months 45
Beans - 36 months 21
25 or less 12 months 45
liearts of palm - 12 months 34
Spinach - 48 ronths 21
Tomato (juice) - 24 months 21
Tomato (hole) - 30 months 21
Tomato (concentrate) - 12 months 35
Tomato (pure) 25 or less 12 months 45
Other vegetables 25 or less 36 months 45
24 months 21
20 or less 12 months 45
- 9-15 months 21
FRUITS
Citrus fruits - 13 months 21
Fruit salad - 36 months 21
Fruit in general - 24 months 21
Fruit juice(low calorie)- 3-6 months
Fruit and vegetable juice - 24 months 22
MEAT
Cured recat 25 or less 48 months 45
Meat and cereals 25 or less 48 months 45
Meat and vegetables 25 or less 36 months 45
BABY FOOD
Liquid sterilized 25 or less 4 months 45
Miscellaneous hermetic scaled 24 months 45
MISCELANEOUS
Soft drinks 25 or less 6-9 months 45
Beer 25 or less 12 months 45
Edible oil 25 or less 12 wonths 45

22
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2.1. INTRODUCTION

one of the main activities of a Center of HResearchh and
Technological Assistance is to be at the forefront as far as tho
gatheriny of information related to its areas of  wctivity 1
concerned.

The Food Packaging Technoloyy Center (“Centro de Tecnologia de

Embalagem de Alimentos - CETEA”) of the ITAL <(“Instituto de
Tecnologia de Alimentos” - Food Technology Institute), through
the present work, wishes to present considerations on  sowe
technologies mainly for plastic food packaging, currently

regarded inthe Developing Countries as one of the wmost dynamic
sectors.

In his work “Megatendéuctias - Brasil” (Megatrends - Brazil - In
Portuguese), NORBITY (414) expresses the following opinion, that 1
cansider very important in this introduction, due to the {act
that other developing countries could have the benefit of the
Brazilian experience: “In a country like Brazil, where different
stages of evoluation can be observed in each rhase (agriculture,
industry, information), there exist, to be sure, fantastic

opportunities for creating short cuts in the process of
OvVEercoming each stage. This has already happened within
“Industrializ-ed Brazil”, where industries have gone from

primitive production stages to technological state-of-the-art
stages, creating highly comp:titive products in the world market.
The same thing happens witht agriculture nowadays in Brazil.
Althtough there are regions in Brazil where agriculture is
primitive, there are also others where it is highly
industrialized and informatized”.

Brazil’s great strength lies in this paradoxical scenario. If the
potential for shortcuts is well managed, the country, becausc itz
basic extraordinary force, will be able to more rapidly decreace
the gap that separates it from advanced countries, rendering
feasible the “Brasil 2000” objective (to become an advanced
country at the turn of the century).

The competitiveness of Brazil ‘s industrial activitiec will dcopend
on information. Thec most dramatic example of this is the case of
Japan versus the US. Japan was able to place itself ahead of the
US as far as industrial information is concerned., The resalts,
measured Ly Japan ’s present competitiveness, are unquestionable.

The social development 1n Brazil and a better diostribution of the
income, needed in all respects, including for the development of
an  ever stronger internal market, will in the near future lcad
the country to a non-compectitive position with regard to lubor
costs: we will witness the rise of other Third-World countrice.
more competitive in this dimension. This has wlready happoened to
Japan, and is happening to other countries. It will bhappen  to
Brazil. The main factors that will compensate for the change n
this dimension will bes a correct long-term position (and the
altoendant polity of inveustments 1n key, long-term progects) and



the strategic uce of information.

In addition, Bracil shall necessarily necd to plan its coonomic
activities with acute refinemcnt 1n order for the infarmation of
the agricultural and industrial activities of 1ts society «s  a
whole to gtve risc to ecconomic activities reloevant tu the
internal and global markets. Such activities sirall port ke ot e

ort imized utiliczation of human rcsources “displaced” Ly
infermation from the traditional agricultural  and industraal
activitices: on the first stage, unqualified and partially

qualified buman resources, and on the second staye, Letter
educated (s0 long as more is invested on education i1n Brac-:l and
0 lonyg as labor i1s trained for the <strategically more rclevant
economic activities) and better patd (greater social develosnent,
better income distribution).

Braz-il has never been as well-gositioned economically as it is
today. Nowadays the country is highly diversified (it ‘s no longer
the coffee country)d. Its strong presence in the agricultural and
industrial areas also makes good sensc, intelligent wwe beiny
made of its wvast natural resources and also in the area of
informat ion, through which “strategic shortcuts” may be created.

However, Brazil will only be able to optimize its potential, will
only maximize the results of this stand, if it successfully faces
its greatest and fundamental challenge: The improvement of ity
ceducational system and a considerable in the access of the whole
population to a quality education.

For centures, relations between countries were predominantly
political. Nowadays, many economical considerations e:xist. With
the rise fo a global economy and on account of the strong
interdependence among countries, ecconomic considerations will
predominate. The hope is that the creation of this single
ccenomy, on a world wide level, shall naturally lcad to a better
understanding among nations and to a lasting world peace.

The role played by entreprencurs in crecating a new econumy, 10
revitalizing a society, is c:tremely i1aportant. They are the ones
who provide a revitalization from the botton to the top, a
process of great strength and vigor.

on the other bhand, given the conditions crcated Ly the
information society, knowledyge and know-how are critical faclors
for the whole c¢ntzrprise. This 12 a magjgor change frow the

industrial society, in which capital always played the wmool
important role.

In the industrial period, many could have the know-how, bLut
capital was a barrier to the introduction of a new coonomic
asector. In the informat ion socicty, even if capital 1o avaslable,
it ‘s not possible to be succesful withoul know-how.

In this new economy, access to the cconomic system 19 cacier than
it was in the industrial <ocictly., In this sensce, & society bawed
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on information and know-how 1s more cgalitarian then one based un
capital.

Therefore, 1t 1y the search for technological knowledye that wild
probably lead a country, especially Brazil, to a satisfactory
social and eccounomic development o

In this conte::t, the packaging sector and, in particualar, thal of
food packaging, is nowadays one of the most promising.

Until recently, packaging was considercd a “nececsary  evil™”,
unfortunately regarded this way or as a cost-increasing  factur.
This period is over and Brazil, as wcll as the doveloped
countries, sees packaging as an excellent mechanism for ralsing a
country’ s standard of living, as a factor that helps change a
society’s habits, making the consumer ‘= life easicr.

2.2. THE WORLD PACKAGING MARKET

Nowadays, the packaging scctor is a high—-priority one, and i1 the
last few years it has acquired significant in the production,
distribution and commercialization of industrial and in Galura
products, both at the national level and in  the expurt
activities.

To have an i1dea of the size of this market at a worldwide level,
investments in the area (19) are show in Table 2.1.

Institutionally, the packaging area is well structured and
organized. There e€:ist international agencies such as the United
Nation<c Industrial Development Organization — UNIDO and the
International Trade Center with specific programs tn the
Packaging firea. The Organiscation of American States also  has
specified programs in the arca of food packaging.

As for Federations and Associations, the best known  and  most
act ive is the World Packaging Organization. Then come regional
Federations and Untons, such as the Asian Packaging Federation
(APF), North Amerircan Packaging Federation (NAPF), Euroupean
Packaging Federation (EPF) and the Latin American Packaging
Federation (ULADE), Tor example.

Recenlly, Bracil was able to quite efficiently structure the
packaging arca with a scries of Agscociatione and Sindicates
pertinent to the sector, the most important are listed belouws

Assaciat ions

Abnl - ALS0CIaLaL Bracileira de Embalagem
ABIA - Associagao Brasileira das Indiustrias de Aliment agao
ABIGRAF -~ Aucociagnao Brasileira da Indiostria Grafica

ABIPLAGT - Associacdo Brasileira da Inddstria do Plastaico




ABIEF - Associagao Brasileira da Industria de Embaluygens.
Plasticas Flestiveis
ABEFEPS - Associagio Brasiletra dJde Empresas Fzbricanles de
Embalagens Plasticas Sopradas

TABLE 2.1. WORLD INVCSTHENT IN PACKAGING - 1926,

COUNTRY USS BILLICHS

(]
T
[ange
(&)
<

USA C3
CANADA 130
LATIN AMERICA 20
INEIR -
Avl/ LJU
AUSTRALIA ‘0

OTHER COUNTRIES 10

TOTAL 259




ANFPEC ~ Associracao Nacional dos Fabricanles Jde Papel e Celuloao

ABCP - Associacao Téwnica Brasileira de Celulose ¢ Papel

ABPO - Associacao Brasileira de Papelio Ondulado

ABRASP - Associacao Brasileira de Papelao Ondulado

ABAL - Associa¢lo Brasileira do Aluminio

ATBIAV - Associacio Técnica Brasileira das Indistrias Automat 1cas
de Vidro

ABIMAQ - Associacdo Brasileira das Indistrias fAutomdticas  de
Vidro ’

ABRAS - Associugao Brasilcira de Supermercados

HORTINEXA - Associagio Nacional dos Exportadores de

Hort igranjeiros
ABIQUIM - Associagido Brasileira da Indiastria Quimica

ABFRM - Associa¢ao Brasileira dos Fabricantes de Rolhas Metulicas

APFPC - Associagao Paulista dos Fabricantes de Papel & Celulosc

ABIEA - Associa¢adu Brasileira das Indiustrias de Etiquetas
Adesivas

AFIPOL - ALsocCiagao Brasilcira dos Produtos de Fibras

Poliolefinas

Unions

Sindicatos das Indistrias de Artefatos de Borracha no Estado de
sp

Sindicato da Indistria de Papel, Papelio e Cortica no Estado dc
sp

Sindicato da Indiustria de Especialidades Ténteis do Ustado de SF
Sindicato da Industria de Estamparia de Metais do Cstado ve SP
Sindicato da Inddstria de Fiagao € lTecclagem em Geral do Estado
de SP

Sindicato das Indistrias Graficas no Estuado de SP

Sindicato da Inddstria de Material Plastico do Tstado de G
Sindicato da Industria do Papcel, Celulose € Pasta de Madeira para
Papel no Estado de SP

Sindicato da Inddstria do Papello no Estado de GF

Sindicato da Indidstria de Resinas Sintdticas no Ectado do LP
Sindicato da Indistria de Tintas € Vernizes no stado de &P
Sindicato da Industria de Vidros ¢ Cristais Planos € Ocon no
Lstado de SP

Sindicato Interecstadual da Indistria de Maguinas

Sindicato da Indidstria de Produtos Farmacéuticos do Eotado de P
Sindicato da Industria de Perfumaria € Artigos de Toucador no
Estado de SP

However , in order to recally evaluate the development of Lhe
packaging area in the country, one must know a scracs of data or
indicators, such ass

~- Production of packayging materialy

- Conuumplion of packaging materil;

- Relation between the exportation and importation of mater tals
and packaging an unito or valuess

- Porcentage of packaging material production with reopect to the
(NP 3
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More recent data are listed in Tabie 2.2 (&), where the per
capirta packaging material consumption n 1986 1s  <hawn. fheose
date irndicate  that the consumption 15 otill wvery low in  EBrasil
cowrared to that in develouped countries, showiny how ygrcat the:
markct fotential s in our country.

Whoen thhe world packaging market is analysed cmphasioing noew
technologies, the reference sources are practically only he
European, Japanese and North-American markets. Nowadays, almost
all techological innovations come from Japan and FEurope, and,
with rare exceptions, from the US. The utilization of packaying
in Japan is very particular and nevertheless produces most of the
technological innovations which could be suitable for mocdium or
lony term introduction in Brazil.

The packaging used in Europe and in the U5 has the greatest
rotential when one looks for an extrapolation of what would be
suitable for short, medium or long term introduction in Brasil.

lo have an idea of the size of these markets, Table 2.3. shows
the estimaled packaging concumption in the Europcan countrieco and
Table 2.4. shows the cslimated packaging consumption in Western
Europe, the US and Brazil in millions of tons, in 1984 (17).

On the other hand, the choice of a certain typec of material ur of
a certain type of packaging for a food product is « function of a
serics of factors which must be carefully analysed for cach
country and at each moment.

The main aspects which influence the choice of packaging for food
products ares

- Leygislation

- Recycling

- Existence of raw material in the -ountry

- Technological dependonce

- Cost

—~ Changes in eating habits

- Distribation system

- Market ing development

-~ Activity of sector associations and sindicates

Table 2.5 (17) shows an interesting example that illustates how
comples the choice of a material or packaying is. In this Table,
one sees  that in France and Germany baby fooud ia  packaged in
glans, and  Dbasically  and N can in the Unated Kingdow.
Carbonated soft drinks are basically packaged in PET botlles n
the United Kingdom and mainly in glass in Germany and France.
Beer is packaged in glass in France and CGermwany, wherecas o Lhe
United Kingdom the packaging used most often is cans.

A more detailed analuysis of this market shows that in the United
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TABLE 2.2. PER CAPITA CONSUMPTION OF PACKAGING MATERIALS IN SELECTED COUNTRIES, IN

1984 (4).
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TABLE 2.3. ESTIMATED PACKAGING COMNSUMPTION IN WESTERN EUROPE, THE US
AND BRAZIL IN MILLIONS OF TONS - 1984,

meme ALUMINUM  GLASS PAPER CORRUGATED CARTONS PLASTIC CELLOPHANE
COUNTRY BAGS  PAPERBOARD
K. GERMANY 475 100. 4 2.768 1706 2,000 400 1,200 )
FRANCE 575 50.7 3.015 172 1.800 150 $75 7
UNITED KINGDOX 650 55.3 1.739 164 1.400 568 700 16
ITALY 425 77.0 1.862 160 1.750 500 760 9
SPALY 300 39.5 1.030 95 960 250 446 6
BELGIUN 125 7.9 400 25 300 00 220 3
THE NETHERLANDS 256 0.6 600 29 400 84 220 4
SWEDEN 100 8.8 100 49 300 90 200 i
NORWAY 80 4 60 25 90 22 100 -
DENMARK 100 5 100 40 210 75 30 1
FINLAND 80 0.5 46 16 135 30 100 -
SWITZERLAND 12.8 236 11 170 86 130 2
AUSTRIA 4.8 208 20 180 59 100 -
GPEECE 4.6 81 18 20 40 160 1
[RLAXD 0.5 9 15 85 23 50 !
PORTUGAL 3 239 40 180 30 80 !
TOTAL 3,400 375 2,600 1.065  10.000 2.650 5. 200 (2
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TABLE 2.4. ESTIMATED PACKAGING CONSUMPTION IN WESTERN EUROPE, THE USA AND BRAZIL IN MILLIONS
OF TONS - 1984,
COUNTRY METAL ALUMINUM GLASS PAPER CORRUGATED CARTON PLASTICS CELLOPHANE
BAGS PAPER BOARD
WESTERN EUROPE* 3.700 370 13.000 3.100 10.000 2.800 5.000 98
rsa 3.500 1.200 14.000 3.500 17.000 3.000 5.000 40
BRAZIL 566 20(26) 594 302 931 248 398 10

* TOTAL

CONSUMPTION

OF THE COUNTRIES LISTED IN TABLE 2.3.




TABLE 2.5. COMPARATIVE PACKAGING CONSUMPTION IN THE UNITED KINGDOM,
FRANCE AND WEST GERMANY IN 1985 (millions of units).

PRODUCT PACKAGING U. KINGDOM FRANCE W. GERMANY
BABY FOOD GLASS 105 250 160
BABY FOOD CAN 140 - -
FRUITS AND
VEGETABLES CAN 1000 1809 -
FRUITS AND
VEGETAGLES GLASS LITTLE 100 200
CARBONATED
SOFT DRINKS PET BOTTLES 585 100 LITTLE
BEER GLASS 75 3000 1650
BEER CAN 1950 150 -
MINERAL WATER PVC BOTTLES 20 2300 -
YOGURT PLASTIC 1135 5100 3050
YOGURT GLASS CUP LITTLE 200 g0
GLASS PACKAGING - 1656 2738 2990

PRODUCTION {1000ton)

METAL PACKAGING
PRODUCTION (1000ton) - 766 535 245

POPULATION (millions
of inhabitants) - 56,3 54,6 61,4
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Kingdom the PET i1ndustry worked hard and managed to capture the
soft drink market. On the other hand, I this came regron, Lhe
metalhic packaging industries did an e:ncellent Job, practicaliy
capturing the beer industries and, nowada'rs, to talk to  an
Englishman about beer means talking about becr packayed i canw.

This aspecct  has not been well uanderstood in Brasil or ut her
development countries. The utilization of certain typoes of
packaginy, rather, the markets for the wvarious kainde ot
packaging, are directly related to the activities of scoitor
associations and unions, which fortunately have already been
created, but as yet have not realized their full potential.

2.3. NEW TECHNOLOGIES

What ‘s the meaning of new technologies or what is thought of necw
technologies in food packaging? More specifically, what i1s to be
understood  as  new fooud packaging  technologiess flesaibile ur
semirigid packaging?

Answer ing these questions is difficult, wmainly because of the
fact that what’ s new in one place isn’t necessarily new  in
another place.

Aseplic packaging is a typical example. Brazil entercd the
aseptic packaging arca with the Tetra Pak system before the US.
For them, this is a technological innovation that ‘s now changing
the American market.

Intensive coverage of new technologies hhas been provided by the
main periodicals in the food and packaging area, such as
Alimentos & Tecnologia (2), Food Processing (i8), PPackaging (20),
Food Manufaclure International (4), The Journal of Canada and
Beverage Processing Industries (24), N. U, Exporlt International
(22), and Packaying Encyclopedia (9), showing the importance of
this area in the world market.

Along with the search for new technologies, a fundamental change
in the packaging area must be pointed out. Up unti1l a few yoar
ago, a can was made of metallic material, and ylase was  glass.
There existed an industry of metallic packaging, one ol glase
packaging and so on for othor materials. Nowadays, industeries are
diversifying, not because they want to, but because they noced Lo,
for paxckaging is  becoming morce modern and more  and  more a
compound and optimiczed prodact.

“Gone are the days when o can had be made of metal, when o Lottle
was obviously made of glass , when fast food was a new Lhing. We
have wilnenned the appearance of totally ncw ways  of mak iy
things and this provess will tend to accelerate”,  pornte ond
Wilmernn. Jankineg (3).

This subject, covered in Chapter, of the precsent work, <hould be
one  of the main  proeoccupat tons of the Devoeloping  Counltyrisce,
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packaging and food industrics.

As mentrtoned previously, as  far as  new  teonnologies are
concerned, therce are three world leaders: Japan, Western Europe
and the uUs.

The utilication of packayging in the Japuanesc wmarket, as
emphasized before, 1s very distant from the Brazilian necds anid
only a few cases will be analysed in this conapter. This does not
mcan, however, that one shoudn ‘'t know, and pay attention to, the
new technologies created in Japan, where one finds the most
advanced packaging technology know—-how in the world.

The CETEA, in an effort to play its role as a Center of
Exicellence in this area, intends to publish a document on
precisely the techological development in the arca of food
packaging in Japan. However, more emphasis will be placed on
situations in the US and in Western Europe.

2.3.1. UNITED STATES

One of the works that best depicts the American situation 1s  the
one by ERICKSON (8), involving a survey of 2014 companics in the
US. Table 2.6. shows the top 10 Packaying Trends in the UL, with
microwavable packaging first and aseptic packaging cecond. Still
more important are the top 17 trends in Packaging Concepte shown
in Table 2.7. and the Top 20 Trends in food packaging are shown
in Table 2.8.

The preference for microwable packaging in the US is verified by
RICE (18) who showed, in 1987, that within approximately 3 years
807 of the American homes will have microwave ovens. In 1987,
more than S50%Z already had them. According to the statistics of
the Stouffer Foods Corporation, in the end of 19846, the
consumpt ion of frozen foods for microwave ovens increased 99Z in
the 1last 3 years and about 43 million servings of food and
beverages are prepared in the US every day. Over 6067 of the homes
where both spouses work out now have microwave ovens, as do 9Y%4
of the homes of retired persons.

For the food industry, these data arc very convincing and clearly
define the need to develop producis  packaged in microwavable
packaging.

The demand for this type of packaging has a negative cffect 0N
aluminum trays which, in a way, are 1dentifired by Lthe concumer as
unsuitable for use I MICrowave oOVENS. This subject 1
apparently controversial and requires fuarlher roescarch and
studies for a better definition.

[n the sorvey prescnted by RICE (48), S5.47% of the tood compunics
stated that they were goiny to ase more aluminum trays, in 1707,
B2.77Z were going to uee the wame amount, and 12.4%7 werc gyoing to
e  lego., In comparison, for plastic Lrayse, bhWiZ otatoed that
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TABLE 2.6. TOP TEN PACKAGING TRENDS IN THE USA FOR 1989.

PERCENTAGE OF COMPANIES PLANNING GREATER USE IN 1989

1. MICROWAVABLE PACKAGING

2. ASEPTIC PACKAGING VINYL

3. EVOH (ETHYLENE VINYL ALCOHOL)

4. TAMPER-EVIDENT CLOSURES

S. PEELABLE LIDDING

6. CERTIFIED VENDORS

7. HIGH-BARRIER PACKAGING

8. TAMPER-EVIDENT PACKAGING

9. PET PACKAGING

10. IN MOLD LABELS

79,3

68,6

68,6

66,7

65,7

63,6

63,5

63,5

60,4

60,2




TABLE 2.7. TOP PACKAGING CONCEPTS IN THE US (1988-89).

CONCEPT CURRENTLY NEW CONCEPT In 1989 use
PACKACING CONCEPT USED BE USED IN o e Some  Lesns
z 1988 2 1 x 1
L. ASEPTIC PACKAGING 8,3 1,3 63,6 29,3 2,1
2. BLISTER PACKAGING 16,6 2,0 59,4 36,4 4,
3. CERTIFLED VENDORS 14,8 1,2 63,6 35,7 0,6
4. CONTACT PACKAGING 24,0 12 50,0 43,9 6,1
S. CONTROLLED-ATHMOSFERE
PACKAGING 7,7 0,7 53,3 46,1 0,0
6. HIGH-BARRIER PACKAGING 9,5 1,2 63,5 35,6 1,0
7. MICKOWAVABLE PACKAGING 4,5 1,2 79,3 19,5 0,9
8. MULTIPACKS 10,9 0,6 54,8 44,7 0,4
9. PLASTIC SQUEEZE BOTTLES 10,5 0,6 45,8 52,0 2,2
10. DISPLAY PACKAGING 9,4 0,7 52,7 43,3 3,9
1. RETORTABLE POUCHES 1,3 .3 48,6 48,6 .y
12. RECLOSALBLE POUCHES 6,3 0,7 48,6 49,3 Ly
13. SINGLE-SERVE PACKAGING 9,8 0,5 57,4 41,7 1,0
4. SKIN PACKAGING 3,0 0,2 3,7 60,3 2,9
15. TANPER-EVIDENT PACKAGING 13,4 1,5 63,5 36,5 -
6. UNIT-DOSE PACKAGING 5,5 0,4 58,6 39,7 1,7
17. VACUUM PACKAGING 6,5 0,b 44,1 53,7 2,2
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TABLE 2.8. TOP 20 FOOD-PACKAGING TENDS IN THE USA FOR 1989.

TYPE OF PACKAGING PERCENTAGE
1. MICROWAVABLE PACKAGING 81,3
2. TAMPER EVIDENT CLOSURE 76,6
3. ASEPTIC PACKAGING 71,3
4. TAMPER EVIDENT PACKAGING 70,9
5. SHRINK BAND CLOSURES 69,9
6. ETHYLENE VINYL ALCOHOL (EVOH) 68,2
7. PET PACKAGING 67,8
8. HIGH BARRIER PACKAGING 67,1
9. SHRINK-BAND LABELS 64,7
10. POLIVINYLIDENE CHLORIDE (PVDC) 63,2
11, IN MOLD LABELS 62,5
12, PEELABLE LIDDING 61,7
13. INNER SEALS 61,6
14. ETHYLENE VINYL ACETATE (EVA) 61,3
15. PLASTIC CANS 61,0
16, SINGLE SERVE PACKAGING 60,6
17. DISPENSING CLOSURES 60,0
18. PLASTIC SQUEEZE BOTTLES 60,0
19. METALLIZED FIM 60,0
20. CORRUGATED CASES 59,7
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they were going to use more, 3B.3%Z lhe samc and 5,5% lecs.

Anathcr technology on the rise in the UL today [ ascptic
packaginyg, which occupies the second place among thic top 1o
packaging trends. Awmong the users of this technology, Hy, 6%l
intend to use 1t even morc in 1989, The peoercentage of atslicqataion
1 Lar gest, in the ffrast, voegoetable and  proeger ve EITII SRS B A N R
About 70%Z of these users intend to uti1lice more thie type  of
packaging in 1989. It whould be pointed out that thc delay in thoe
introduction of this technology 1n the North-Amcrican markot tn
due wmainly to the country’s excellent refrigeration system, tu
the 1low cost of energy and to the little incentive given by thoe
US to the develapment of this technology (18).

Another very important aspect has Lto do with the legal acceptance
of the aseptic technology, which occurred in the US only in 1989,
The magor obstacle invalved the definition of the product and the
process by the regulatory agencies.

These dJata confirm the survey carried out by Foud Processing ]
the 109 largest food industries in the US, where there cleawrly
was a ceretain disatisfaction with regard to the application  of
the results of rescarch and development. The reasons for  the
frustrations or delays of these applications vary a little, but
certainly the main one has to do with the restrictions imposed by
the FDA.

Another widely discussed technology in the US today is #aP/CAP.
MAP/CAP i1s not a new technology. The idea of utilizing modified
gaseous atmospheres to prolong the useful life of foud produacts
has been uscd for many years Iin packaging, snacks, nuty, ntogral
powdered milk and even frozen chicken in institutional packayging.
The MA/CAP  phenomenon that s cccuring now is  linked to  the
application of necw i1dcas, that is to say, consumer packaging for
frozen fresh products such as  beef, chicken, fish, chieones,,
pissas, baked products, fruits and vegetables (18).

The food and packaging industrics have suff . crent cipericocc 1
this area. The American consumcr 1% most interewted o Luging
products with this type of packaging and with an ciatended uocful
11fe. Why then, RICE (18) «coks, are Earcpean countrics abead of
the us? Part of the answer probably involves the distraibuation -
chain distancen, mach longer in the UGS than in Laropoe. Gucording
to specialists, for MAP/CAP to succced, the distribution chamn
should not be too long, mainly because of the necd for  an
adeqguat e control of the refrigeratton chain.

Another area  of great cupectations at the internat ional level
which for several reasons  has  as  yet not gat tofactorilyg
poenetrated the American market 1o that of retortable  poucher.
During the laost few ycars, the CLTEA haos clusely followed tho
world development in thios area, a broad reocarch activity haviny
becen funded by the O0AS during 1281-35. Ayain, in the Mwcrican
cirtuation, the FDA was mainly to be blamed for difficultley P
the approval of thig packaging.,
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On account of Japan’s decisive participation tn this warkel, the
matter will be the obgect of a swurrcy of marketing data tor thie
country.

According to DIERNISSE (7), the arowth ratc tn the consumpt son of
foud product packaged 1n roctortable puouches was W e Goltmal by
100X, as can be seen in Table 2.9.

In Japan the percent growth for this packaging was =maller,
since the retourtable pouch has been a succesful packaging  there
since 1975, e:xhibiting significant consumption since 192380.

Growth in Europe has becn affected by differences in habits, ac
well as by commercial barriers. According to DIERNIGSSE (77 this
situation ts changing, buth growth will continue to be smaller
than in Japan.

As mentioned previously, the growth of this packayging in the US
was adversely affected by the restrictions imposecd  on the
approval of the adhesive used 1n the substrate lamination. The US
Armed Forces continue to be the largest uzers of thia (ype of
packaging. It is believed that the American market will be
dominated by small foreign companies, except for equipment and
packaging materials.

In 1985, less than 0.5%Z of all food products processed in the USA
was packaged 1n retortable pouuches, compared to appro:imately 1907
in Japan (13). In yeneral, what one sces are completely different
approaches in these three markets. The American markcet basically
chose the institutional area and the Armed Forces. The Curopean
market chose bulk containers, from 5909 to 1kg, and the Japancee
market is fairly well established in 100 - 2099 single portion:s.

In this conte::t, mention should be made of the participation of
semi-rigid retortable packaging in the American market.

The sales of semi—-rigid plastic containers  for fooud proaducts
should reach 4.7. billion units in 1991, having an approiimate
value of US$%329 million, as can be scen from Figure 2.2, Over 704
of such containers (cans, pote, trays and tubec) will bLe uscd to
market products whose conservat 1on will not reqnre
refrigeration, and which may also be used in microwave ovens. The
remaining 2537 will take over the market usually ocouped by glass
and cans.

Necording to the report on Retourtable Plastic Containers (3), new
food prodacts will spend USS249 million on packaging g 1271 .
Aamong the main products to be packayed, one can mention meat
products, pasta with sauce, complete meals and  winglao food
portiona. Food products that already exist, such oo baby food and
steritliced soups, will consume another USS00 million. Insteally,
“plavtic cans” chould grow faster than retortable trays and tubes
since metallic and glaas containers are already avarlable .
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TABLE 2.9. WORLD CONSUMPTION OF FOOD PRODUCTS PACKAGED IN RETORTABLE POUCHES (Millions of pouches).

YEAR AVERAGE ANNUAL GROWTH
PLACE
1970 1975 1980 1985 1980/1985
EUROPE * 20 70 500 48
JAPAN * 230 760 2.800 30
USA * * 50 500 58
REST OF THE WORLD * * * 1,000 -
TOTAL 1 250 e80 4.800 40

* LESS THAN OXNE MILLION.
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FIGURE 2.2. Consumption of retortable pouches in the US.
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However , the report predicts that tubes and trays will ovit ak e
the plastic can around 1999, on account of their lower cost and
yreater functionality. It is predicted that in 1991 heat-foracd
tubes and trays will cccupy 46%Z of the market for heat-formed and
heat -processed plastic containers.

Another cencellent markel study, “Metal cana and the Twpact Gt
Plastic Development” by OMLUA Rescarch Associaves,  Inc. (1),
indicates  that desp.ie all the competitivencss that 1t has  Leen
showtng, the plastic ¢an should not becume ROrFe €conomical than
the metallic can in the short run. What one obwerves i o Changue
or use alterations from one product to the other.

2.3.2. Western Europe

s far as the development of packaging in the Western [Durcpean
market iw concerned, it should be pointed out that the prediction
1 economic stability, with a small but stable qgrowth, without

[

major mishaps, in the next 5 years (13).

Despite the high standard of living in Europe, the factors that
caused the rapid growth in packaging consumption in the “2’s  and
79’5 will not bLe repeated as intensily in the future. Amony these
factors, one can wmention: population growth, changes in the
geographic structure, increase in the standard of living, changes
in the packaging and distribation system, Timited cenvironmental
awareness and protection, high level of consumption of packaged
products and increase in consumer facilities.

PARDOS (4) presents a more organized form for analysing the
growth of the packaging market in Europes

= Analysing the growth of the packaging market in the last 20
years, one find 3 great moments of developuent valid For ol (I
Europe, with a small difference in the regions from the rorth to
the south, and not entirely valid for southern Laropes

- In the last 205 years, growth 1n the packaging arca has  been
supported by the chain of great innovationssg

- At first, between 19260 andd 197, there oceurrod the
distribution of products in stores  and  supermarkete, (el fF-
service), growth of mass travelling and tourism, increase in tood
consumpt ion outside the home and the appearance of  fouod-vending
machiness;

-~ The packaging market innovated in the sale of  freash producte
(congsumpl ion containcrs), normally sold in bulk or simply wrapped
al the place of sale, such as meat, edggs, fruite and vegelables.
There aluwo occurred the introduction of planstic  packagiig in
simple materialy such as PEBD;

On a sccond ostage, betwecen 1973 and 192380, there took place Uhco
rationalizat ion of the self-cervice diostraibution cystom, Inorcasc




n consumcricm and the questioning of cavirovonmenti ol pollatron and
eneray consumption, aftewards converted into safctly and  hoeaitih.
e for packaging, the moust importuant points  ware thie  oreat
inerease in ylaoss packaging through recycling and thoe yrowii ot
different plactic malertals in applications whore aper, Cartan,
aluminum, tin and glass could be technically and  coounore o1y
roplaced. The oarch was for ltighter, finer, cuwaller, b aper,
mor e attractive and more veorsatile containmers.

= 0On a third stage, in 19280, one saw the convolidatton ot TN
trends of  previous years. Nowadays the packaging indastry i
Europe is  “mature” and changes are more qualilative than
quantitautive. ht this stage, a chanye takes place in the wearkct
of traditional packaging wmaterials. On wccount of the competttion
provided by the plastic packaging arca, the materials rogardod wo
traditional have reacted and are now competing much morc
ctticiently.

P

One  thus verifices, in the last few years, the appecarance  of
lighter glasses with plastic labels, thinner tin shects, organic
coatingns in metals, self-adhesive labels, sturdier corrugated
paperboard buiics, collapsible plastic multilayer tubes and  theoe
development uf carton containers for teh aceptic susteni, Walng
others.

According to the results of the survey on packaging technouloyy
carried out by MARKET POWER (42) and which covers the not 10
years in the arca of food and beverage packuging in the Unaitod
Kingdom, West Germany, France, Holland, Belgium wid Ituly, ULhe
demand for most types of packaging will grow wmore than 102 an the
nent 10 years, crcept for glass which, accordinyg to the rowalte,
will grow less than 19%Z in weight, me 21y due to the redaction in
bottle weight.

I'n Europe, in 1985, the total concumption of fooud and  bhoveraa
packaging was 253 billion units and a growth of 16237 1o arpected
ofr 1995, reaching 295 bitlion uanite.,

As for metallic packaging, one expecte unit growth, deepate thn
losses reculting from the appearance of plastic and carton
containers. fhccording to the MARKET POWER SURVLY (12) the uue of
cans for food and beverages will expericnce strong growth.

Fhe ylass container wil be more valnerable to structural chabgyos
and  label replacement will probably show a unit growth of about
14.67% (12).

Carton containers will aluso grow on account of the ace ol aseplac
systems. In the rigid plastic area, Market Power predict,  of

growth «f 75%Z in the next 10 years.

Demand For flexible packaging will grow from 71,6080 wmillion ate,
in 1905 to 83,700 million units in 1990,

Microwavab Lo PACKaging KN AMONg Lthoe ma g OF Lechnologie ol
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developme. . in the packaging area in Curopc. Tiris packayiny 1%
already established in the US where, as previously wmentironed,
oser D0% of the homes already have this appliance; 1t should be
pointed out that approximately 20%Z of the homes in the United
Kingdom also have this systoem, which should enperience a largor
growth in other Western Curopean countries. It 1s evtimated that
the percentage  of  homes having microwave ovens 1o 3 — a4z th
Germany and 9% in France (11). If the cipectled ygrowth rule 1o 0%
in England, 1t should also be significant in the other countrics.

Today ‘s needs are for containers and packaging materials that can
be used in microwave ovens. According to EIU (44) this rules out
metallic packaging, but offers opportunities to glass, plastices
and carton.

As  for aseplic packaging, and the wseptic packaging systoem n
Europe, the Dboest work found on food and beverages was a  survey
carried out by Lean R. Frotscher éAssociates (London) between
April and  September of 1987, A compilation o!f the rewealts
published in the BEuropean Packaging Newletter (1) and 1n [Lhport
g7 (22) is presented next.

“This article is based on a survey carried out bLetween April  and
September of 19837 of the currcont market potential in Western
Europe for aseptic containers and packaging system for food and
beverages”.

This study 15 based on 600 intervicws done tn 1)1 BEuropoan
countries, as well as on a fairly cxtensive theoretical rocearch.
The development of over 200 different market sectors i1s revicwed
and presented, and access 1o provided to the future potential of
aseptic containers and of the products thuas packagod. Fhe study
also incluades an extensive technical scction, which provides a
profile of the processing and filling osystems, based O
interviews at companies that already utilize them.

There enist close to 1,600 asepltic packaging plants in Western
Europe. Carton fi1lling systems account for over 837 of all system

installed.  About 80 - 89% of thewe plants use the Telra-Pak
system and 1% - 20X the PKL - Combibloc system. Because of  the

dominant position occupied by letra-Pak, ascptic packaying 14 for
many people a synonim for Tetvra~brik.

Freformed and form—fill-seal plastic pots account for over hiad
of the remaining installations. There arce over 19 supplicrs  of
these systems including Bosch, Gasta, Hamba, fimpack, Mot ol Bost
and Benco. Plastic bottle inctallations are cupplicd by Kowy,
Rommelay and Serac and acronsol filling syastoems arc aiso oupp b red
by Serace Bag-in-box systems are supplied by Bowater, Colorced,
Octtel and Elpo.

Gystems for ascptic filling of pouches are supplicd by Propac and
Ihimmonier and Bosch, but these systems can only 11 plant o
film pouches which provide only 14 - 20 daye wheif-1ifc  {or
milk. SHystems for filling metallized pouches ar Sl brod o by
Liecster,




Between 159 and 200 new plants are installced cach  year, about
half of which replace existing installations and Lhalf wre new
installations. With the cost of an  aseptic syctem  varying
betweeen US$400,000.00 and USH1.6 wmillion, the market {for system
suppliers 1s estimated at ULSH109 million.

At present about three quartcers of new syctems are for carton.,
but this proportion will fall slinghtly over the nent few years.
There will be more interest in system for the aseptic rilling of
thermoformed plastic containers, plastic bottles and yglase, and
also, to a limited extent, bag—-in-bou::.

In 19886 approximately 13 billion liters of product were filled
into  an estimated 20 billion containers. This figure is et to
increase to 16 billion liters filled inte about 2 billion
containers an annual increase of about 4.5% in volume packed, but
nearer to 9.34 n unpit terms, indicating a proportionally higher
value of packaying by 1991,

Cartons currently account for around 99Z by volume of &ll
ascptically packed products; their market share will decline.
Over 9537% of cartons are uced for milk and fruit jJuice. Over 0%
of cartoning installations are Tetrabrik, the remainder
Combibloc. New systems are being developed by $.1.06. and a Metal
Box/Elopak. Cartoning developments will focus on  an improved
ability to fill particulates. Innovations in this arca are to
expected from Tetra-Pak in the next two years. Other developments
will involve largor cartons (Combibloc has installed the first -
liter cartoning sustem), and new shapes to avoid the commodity
image of the “bDrick” shape. The commodity image of “brick” packed
products in the main reason why fillers look for filling wsysicms
which provide product differentiation through packaging.

Although «cartons will lose overall market shyar ¢ N o
packaging, they will still be the favored packaging me' hod ffor
many new applications because the technology and reliabaility  of
the Tetrabrik and Combibloc systems are well established.

Nearly 4 billion thermoformed plastic containers were ascepticalluy
filled in 1986, although they accounted for only 3Z of the volume
of product packed. Nearly bhalf of thevse packs werce Sangle porcion
(14 wl) cups for calerers, for milk, cream and  cofice  cream.
Other cups are mainly 120gm for Ffilling yogurt, descerlos and
cream. This market (excluding wini-portion paclke) will Grow
rapidly, with strong growth in products wuch as  desqsorts  and
IRGIARE compote. The market will be helped by  the tmproved
reliability of some of the aseptic filling systoms.

finother important sub-market will be for containers which can  be
heated in microwave or contentional ovens. These will bhoe unsed for
GONP S, ready meals, drinko or desserts (already on the market in
the U. Kod). This will vary with the ownership of microwave ovens
from 2% tu 204, depending on the Europcan country.

-
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Environmental protection legislation may have quilc an eitedclt on
the futurc ot plastic containers in Euroupe.

Aseptaic Filling of plastic bottles 15 mainly restricted to truat
Juice and wilk 1n some European countries. The Serac and Kooy
systems are reygarded as reliables and this markect will show guod
growth as an alternative pack to the carton, matnly s the lower
added-value markets suach  as  mi ik, frurt drinks, Cream  and
flavored milk.o

Ascptically filled acrosols have gained a substant:ul share of
the crecam and topping markets in the U.K. and Belgium. However,
concern regarding the environmental damage caused by aerosols may
injure their prospects, particularly in Germany.

Aaseptic fi1lling of sachets and pouches i1s used {for wvhorter chell -
life UHT milk and also ice cream mi. It offers a low <cost
alternative with some interesting opportunitics.

Bag—~in-box systems are well established for the bulk friling of
fruit and tomato products. Tuppliers have had conuidoerable
difficult in developing reliable systews for lTow-acid  prodeecis,
although Jowal er, Coloreed and Octtiel arc now market inyg wuch
systems. Non dairy cream, tce cream mixz, milk shakes and cream
are now filled in this manner, in addition to fruit Jusce
products., The potential market will depend on the reliability of
the system and in caterers reactions to the bag-in-box  coacept,
which will compete with cartons, pouches and plastic botiles.
This market i1 likely to grow rapidly, provided thal syowtocms are
reliable, although fruit Jguice for caterers may romatn the magor
market .

There 1s consitderable interest in the acseptic filling of ylass,
particularly in Germany, for fruit guaice, baby food, fruit and
vegetables. Busch, Serac  and othor companies  are  developing
systems for the aseptic filling of glass, and 1 f such systeoms are
proved recliable, an anteresting markel may develop 1o Lurope.

Othoer doevelopments will include packs  with e al ohapen,
opening and handl inyg features to provide markeot ing and
presentat iton advantages over standard cartons. An ciample of (hire
i the Busch Hyporpack.

Of the 13 billion lTiters of liguid and viscous products packoed n
1986, aover  Y07Z  was  accounted for by milk and Frast Juicie .
However, ao o doetailed country oludy reveals, then Grgare and e
fruit Juitce/m lk oplit varitcs greatly from country to countivy.
Future growth aloou shows groat varitatron between the diffaront
furopcan countricoe.  Liguid milk carvently accounts for oboal two
thirdes of all product aceptically packed 10 FEuropoe. The total
wilk markot 1o declining and UHT milk sales will grow  at only
about 272 per year.

To tlluastrate the yreol differences  between  varion,  [aropcan
countries, the following ecample o uscefuls The propourbioon oy UL




mlk conuvumpt ion compared to other milk vartes from about 705230 an
France tou 1% Iin Scandinavia, showing a vastly different potent ral
for aseptic packaging. The Belgiran cunsumption of stercitcad wmiik
ts much higher than in any other EBuropean country, and a shaift to
UHT milk represents a move to a relatively “fresher” product.

Most af the asseptic filling systews 1o Euarope are operatoed by
dair 1es. Because of this wiipericnere, and due to the deorcase an
wilk consunption, the dairies bhave searched more and more  for
alternative products that could be aseptically packed, incluading
soups, or have developed other foods or beverages containing milk
or ceram. With the right product packed in the right container,
dairy products may enter new and large markets.

Aspetic packaging is already established for several othoer dairy
prodacts, including milk, flavored milk, yogurt, desserts, ice-
cream miz, milk shakes, coffee milk, evaporated/condensed wmilk,
etc.

Lrowth forecasls in these markects vary widely from country to
country, some of the markcets being static or on a downturns;
however, in most countries rapid growth 1s enpected in the
consumption of dJdesserts, cream and coffee milk. Soveral HEW
products will be introduced, including dairy and non  dairy
products.

Fruit Juice and fruat drinks account for alwmost Py A of
aseptically packed produacts in Curope. Sales arc {forccast  to
increase strongly over the next five years, although the rate of
increase will vary in different countries owing to great
differences 1n per capita consumpl ion.

The market 1s becoming increasingly scymented,  and there 19 muach
interest in new types and sizes of pack. Bag—in-bo:: and plactic
pouches are available as retail packs, and 2-1iter cartonns and
portion plastic cups have recently been introduced 1o France. Ihe
carton will continue to dominate this market, but other wvypcs of
packs will establish « small share of this growing markcl .

Fhe technical barriers to the ascptic packagino of  {fruit aroe
rapidly being overcome, and  wajor cannere  have cuccessially
fFilled frimit  compote containing particulaetos. Crusived afied
strained tomatoes are already filtloed aseplaically nto cartons.
Nlthough consumer acceptance has varccd, thio market looks  wvery
promissing. Alrcady 3%Z  of Italian retail products  wre packed
aneptically.

The ascptic packaging of veygeltables presents a  more jong-term
opportunity.,

Baby milk will be ascptically packed unti1l o realily sale wuntom
for filling glass containers 145 developeda

Home muJor poel-food companics are now carrying oot de ve Lopment
work for using ascoti¢ packayging.
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Scveral development o 1ty asepl sc PACKkINg Procesecs  are  mwor
dependent (1)) techinoloyy than  on market necde . foechniolougical
mnovat rons and development work in the compantes may reach thear
pcak, bearing little relation to warket needs. This 1 not
neccessarily bad, as companics mast constantly scarch for new aned
bettoer wayse of duing business, motivat ing persunnel and remaciningy
vompet it aive. However, this may Jead to the development To niw
technolouyies which require a survey of  market opruortunit e,
Packayiag and food processing companies should kecp i mand  thee
benefits of ascptltic technology:

Te the consumer:

-~ Produact qualily improvement
- Lower costs
— Greater convenience

To the company

- Lower distribution and storage costs

- Mure convenient shelf-life

Foew aseptically-packed products will provide wil thcc
advant ages. In most cases, advantages in onc item (e.9., quaiity
improvement) will be balanced by disadvantages in another  arca
(e.g9., highcr costs), such as soups in carlons. Food sracessor s
should ascertain that a new development offers o cleawr cost
benefit ratio on tpc advantage side.

Aseptic technology affords the opportunity for developing new
products. Some markets demand the constant introduction of ncw
products, wherecas others require mecasures for the improviment of
products already available, in particular because the supply  of
new products is larger than their absorption capacity.

1t mast also be keept an mind thal while many  convamer o wonld
like to see on itmprovement in the quality of the products  that
they buy, a substancial minority does not have an LHCr o tny
purchasing powcr or would rather not have its  food X CTT FRPL IR
INCrCABES . There i1s a constant market for low-cost fooud, as well
as o market for independent wmall distributore of weveral LGy -
life products.

These resulls provide only an overview and az 1t way whown in the
study by Frotscher Associates and Warrick Rescaroh, thivi « Avous
magor vhportunities for foud processors and  wanufacturcrs ol
packaging equipment and materitals, depending on the markct oootor
and on e country.

fhe domand for fresh anug bigh-qualitly productls 1o voryg dar yge I

Farope and the MAP/ZCAPR cortaindy fal il theowe vorpiivomenid o, e

diostraibatore. profat mor e atnd bave boetter qual ity control i
longer <helf-1ife for the product. The consumcr ., in tarn, gain
product guality, longer product lTife and convenront oo P /o ON
(15)) .




[n burope the mam {vod products packed in HAACH wiw 2 Ire i woat,
vhicken, fish, checve, pasta and frech frurts and wvegotables,

PIERRLE J. LOULS, in the Europcecan Packaging Newslctter (1) fully
aygrees that this technology has great development potentiai, but
points  out  <ome concerns and fears of the food producers  with
regard tou abuses in the distribution and storage tempoeratnrens,

The European market shows some advantages over the North-fmerican
market as far as the use of this technology is concerned.

- shorter product preparation and distribution timess
- demand ftor longer product shelf-lifes

— short food-distribution distances.

2.3.3. Brazil and Developing Countries

As mentioned in the introduction to this work, Figure 2.1., Table
2.2. and 2.3., the packaging consumption in the developing
countries 1s still very modest when compared to  the industraial
facilities in this area and the potential for consumptlion power.

In this context, the use of new packaging technologies or of new
food containers tn these countries 1s very difficult to wsuess
due to the complezity of the factors involved. Nevertheless, some
aspects should be pointed out that are pertinent to the subgect
of this work, namecly. microwavable flexible and scemi-rigid
containers, aseptic systems, heatl processing  and modified
atmosphere packing.

Mirowavable containers

The market potent 1al for this type o0t container P ubvionsly
asscciated  with  the mnerease in the atalication  of  wroroeeesd
ovens  and froren foods. It 10 ecstimated that 27,099 mici oweve
ovens s0ld in Brasil in 1982 and 132,909 w0 1788, 1o other words,
an incrense of about 1007 per year or of 780X during thie poriod.

O the other hand, wor 1d consumpl ion of  mtorowave ooen-,. was,
14,000,000 0 1982 and 4,000,000 0 1788, an anoreane ol § 0w
during the period.

Anothoer analysrs that can be carried ot nvolves the cogment of
ociety having the higheot purchasing power . Nooaming Lot tlhicoe
cegments have a population of about 16,000,000 inihvabitanls  ond
that cach family constaetse of four perosons, one has 9w e ket
potential of 4 million homes, n which a supcrficial est imate
indicates  that 400,690 microwave ovens already c:oist 1 1943,
This means that only 19% of this population (Lhe <o called a ol
B classes) has microwave ovens, an cacellent growth potent sl for
Brazil and, consecquent ly, growlh 1n the gtrlication of containore,




four packing tood producte. The same analysis shoaid L dane for
uther developing countr oo .

Aseptic containers

the climate o Bracid, tugether with ats territaoaroal ot ian
and  the abscnce of a “cold chain” for the prencivation  of oo
products, lead to the conclusion that aseoptac paciz.aing
unquestionably has a bright tuture tn Brazil. The problew  touday
i1s the low purchasing power of the Brazilian population and  the
lack of infurmation about the advantaygcs and the quality of he
food products packed in this type of containcr.

In Brasid, asept o packaging wat introduced by loeitra-IPak do
Brasil Ltda., through carton containcre.

N summary of this market i1s presented nc::it =

Consumption of “long-life milk” bhas been growing an aver age of
1S - 297%Z per year in the last 3 ycars. Between 1285 and 19806
arowth was 48X

- Flavored milk has shown significant growth Loecause of  bLolh
convenitence and high nutritional valve. Betwcen 1735 and 19068,
growth was 397 per year.

- Fruit Juices in Tetrabrik aseptic containere  are  pratically
starting a new e€ra in Brazil. Between 1285 and 198 thiiy
market grew S27%.

- Tomato productls, a ncw product 1o this container, 4grcw a
signitficant $9Z boetween 1980 and 19204, In the catoegoery  of
toumato pulp and jguices, the (Tetrabrik) conlivners wore t e
ones that showed the greatest innovation in the last fwe yeare
in Brazil.

The same evaluation done fur developing coantrics wilh large
territories and hot weather “hown the importance o! thre
packaging system in these conntries.

Packaging for heat—-processed products

As mentioned previoucsly, the CUTEA of the ITaAl, through o wpeoral
OAG progject, carraed out a Rewcarch Progect betweon 1700 and 19700
on Fleasble Heal Procesaable Cont asineres .

Since §709 ceveral contacte are berng mode with sndactr ven vt
manufactare packaging matorials (plastic and alumivam,
conhverteoere, Peackagineg trancformers and potent tal uore of Pl
technology.

Giviral o probleme bave been sdentafred o “delauing age it o wet it
veapoct to The antroduaction of this now Lygpo ol ol arprigg T




Brazil and developing countraicy, such as:

Lack of adequate materitals;
- bLack of equipment;
= lack of deeper Enowledge of this toechno!logeys;
- Potential market not i1dentifieds
- Lack of knowledge about the cost of these containers.
CETEA believes that because of the developing countrics wmarkel
circuntances, this new techinology will start being introuduced
wmor~  substancially in the ncar future.
Modified/Controlled atmosphere container
Thae technouloygy 1s practically non ee:istent 1 developing
countries  for a numer of reasons. The main onecs are the
purchasing powcr of the consumer, the lack of adeguate control of
the “cold-chamm” and the long distribation distances.
In the beginring, this seemed to be an excellent opportunity for
the meat and fresh fruit (consumption container) marbkets, bt at
was realized that in fact the atilization of this new todimoloygy

Lan in the short run be wore intervoting to the fuod ciporitat ton
market and to the internal market 10 the mediun audé long vun.
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ANNEX 3

SYMPOSIUM ON PACKAGING PROBLEMS OF

FOOD INDUSTRIES IN HOT COUNTRIES

PROGRAM




Date Time

Saturday 18 th. Nov. 10.00 am
11:00 am
11:15 am

Activity

Oper.ing ceremony
Short break

first session

1. Food packaging in the Arab
World (Dairy-soft drinks-
confectionary).

Dr. Falah S. Jabr
Arab Federation for Food

Industries.

2. Food packaging in the Repu-
blic of Iraq.
Mr. Suham Al-Adhami
General state for vegetable

oil, Irag.

3. Study for some contamination
cases of food.
Dr. Frangois Chartellain
Project Manager - Nestlé

Switzerland.

closing of session




Date

Sunday 19th.

Nov.

Time

9.00 am

11.00 am

11.30 am

Second session

Food Paclrajing: Food Safety -
Shelf-life - Storage Problems
Eng. Luls Madi - UNIDO

Brazil

How to save on packaging costs
through better procurement
technigue.,

Nell Robuson

'Y = swibtzeriand

Transmission of chemicals from

Lhe pacikaging material te food
Dr. Isam M. Jawad
Biolowgical Research Center

Trac

Brearx

Third session

General conditions for food
packaging in developing cou=
ntries Case study of the
Avab World.

Mr. Taher Bishr Moustafa
Arab rederation for Food
Industries

Faynt

New inventions in the ficld
of food packaging.

Mr. Johan Cavalli

Regional Galer Manager

Tetrapack

Cynrus




3A. Tecnicques of food packaging
. in hot countries in comparision

to those in Europe.

3B. Austrian experience in the

food packaging (Meat, Dairy

and fruit juices)
Prof. Woidich, Austrian Food-

stuff Health Authorities.

2.00 pm clossing of day sessions

Forth session

Monday 20th Nov. 9.00 am 1. Elecster equipment for aseptic g
processing and packaging of
liquid products.

Mr. Ky¥sti Peippo

Elcster, Finland

2. Properties and techniguoes of
food packagirg !Dairy-confe-
‘ctionary & soft drinks)

Dr. Falah S. Jabr

Arab federation for food l

industries. |

3. Industrial printing of food
packages.,
br. Falah 5. Jabr

Arab Pedoration for Food Tndustrien

4. General discussion for the

symposium topics

11.30 am Broeak

1.00 pm Closing session

Announcenent of the final

teport and recomnendat fons
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ANNEX 5

CONCLUSIONS AND RECOMMENDATIOS
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ANNEX 6

PHOTOS OF THE SYMPOSIUM
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