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I. ABSTRACT
A. Title and number of the project *
The title of the project is "Assistance to Packaging Centre”, and its number -

is DP/TUR/81/013/11-01/31.7.E. The duration of the project is 3 years, it started
in the first half aof 1983.

B. Objective and duration of the activity

The objective of the activity was to introduce and to show the practical methods
and the theoretical aspects of shelf-life determination of food, giving lectures at the
“International Packaging Symposium (II)® and carrying o= seminar for food manufacturers
about the same topic, and to make a final evaluation of the shelf-life project, completing
the mission of expert between 14 October 1985 and 14 February 1986.

The duration of the activity was 15 days, and it started on 21 of June.

C. Main conclusions and recommendations

Summarizing the experiences of present mission it may be stated that the
food industry is one cf the most important and progressive sector of the Turkish national
economy. Therefore to keep the quantity and quality of food from the production till
the consumption it needs an effective co-operation between the packaging and the food
industries. The modern packaging techniques need a:pigher quantity, quality and
assortment - first of all - from the plastics aad laminated materials. ~Ffollowing the
requirements of markets it is recommended to extend the activity of the Packaging
Centre for research and development, including design works with a good co-operation
with the food and the packaging industry. To establish the scientific base of packaging
knowledges it is also recommended to Iimprove the training programme of chemical
engineering in the University to the field of packaging techniques.
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The Packaging Centre began operating in 1982, under the project TUR/75/056. The
second phase of the project started in 1983 and it will be completed at the end of 1986.
During that period packaging material and consumer and transit testing equipmen’. was
installed, fellowships were realized by the members of staff in foreign countries and
" two experts assisted in the field of food packaging and training. The expert activity
was started on 21 June 1986 and was completed on 5 July 1986.

B. Object.ives of the activity

The objective of the activity being reported on is identical with the
duties stipulated in the job description. The expert gave tzo lectures at the
*rnternational Packaging Symposium (II)", participated in the panel session for
"Development suggestions in the field of packaging”. The expert carried out a seminar
for food manufacturers to introduce the methods and the basic consideratious of the
shelf-life determiration of food. For the finalization of the she.f-life project
he evaluated them, and prepared recomwendations for the further activities with
special regards tc the field of food packaging.

IvV. RECOMMENDATIONS

A. Por development of Turkish packaging and food Industry

1. Increase the production the assortment and the quality of polymer base
packaging materials in Turkey, regarding to the hygenic aspects of food packaging.

2. Develop the production and the assortment of the laminated packaging materials
iz Turkish packaging industry for the combination of plastic + plastic, plastic + papet,
and plastic + alufoil.

3. Create the possibilities to use the up-to-date packaging systems (e.g. aseptic
line) in” the Turkish food industry to produce high nutritional content: food.

4. Elaborate or adapt packaging and preserving systems in the food industry for the
energy saving technologies, as e.g. the sterilizable pouches.

5. Apply vacuum and inert gas packaging technologies for high aroma content food
and for some meat products.

6. Start the production of the bag-in-box systems for juices and beverages i.a the
packaging industry.

7. Investigate the possibilities of nucrawave proof packaving material prodvction
in the packaging industry.




8. Launch a research project for kologiral value saving and energy saving combined -
preservation methods using the gamma-irradiration with a special reference to the
packaging materials. i

s. Launch a research project to determine the effects of transportation ard
loading for the fresh fruits and vegetables with a special regard to the cushioning

problems.

10. Launch a research project to extend the shelf-life of fresh fruits and vegetables
with suitable packaging, regarding to the respiration, transpiration behavinur of
that biologic materials.

11. In order to realize the recommended research projects it is necessary to build
up the research and develcpment base of packaging and food industry, both on
university and on institutional level.

B. Por development of Packaging Centre

1. Extend the activity of the Packaging Centre: for testing of plastic and
laminated packaging materials; for investigating the interactions between the
packed food and wrapped materials; for optimizing the transport packages of fresh
fruits and vegetables; and for packaging design.

2. Improve the scientific and practical base of the Packaging Centre and supplement the
staff with specialists from the field of plastics and laminated materials.

3. Increase the activity of the Packaging Centre in tne field of public relations
and information services.

4. The Packaging Centre should obtain instruments for light transmission measurements,
for microbiology testing, for analyses the penetrated materials in packages by HPLC
(Righ Performance Liquid Chromagography) and TLC (Thin-lLayer Chromatography).

5. The name of the "Packaging Laboratory” of Turkish Standards Institution

changed to "Packaging Research, Development and Testing Center” in April 1986. Regarding
to the dyties increased and the activities extended which are implied by the new

name of the institute, it js recommended to consider the development of the Centre

and to increase th. number of the staff with spe:ialists for research and development
works, including the design, too.




C. For further improvement of symposiums and seminars organiz>d by Packaging Centre

i 1. It would be very useful to organize international symposium in the future, but
it would be necessary to make more efforts to reach the international level! inviting
more speakers from other countr.es, and ~ using the reputation of speakers - to
publicize more for foreign participants, too. It would be helpful %o join to the
international scientific and technical life.

2. Carry out seminars periodically for three—~four days in the future, inviting

excellent scientists and industrial experts as speakers both from Turkey and foreign

countries. It would give information for the participants to krow the latest results
- both on the national and on the international level.

3. Improve the information activities for the symposium and seminar, sending
information to the internationmal journals and magazines and to the relevant foreigner
institutions.

The original objectives of the activities of the expert were not revised and the
target were attained.

V. ACTIVITIES AND OUTPUTS

A. Main duties

The main duties of the job description and the objectives of the activity being
reported are as follows:

1. Participation in the events of the "International Packaging Symposium (II)".

2. Carry out a seminar for food manufacturers about the determination of
shelf-1ifr of food.

3. Final evaluation of the shelf-life projoct, and to give recommendation to the
Government for further actions.

B. Technical activities

The technical activities carried out accordingly to the job description were
as follows:

”
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1. Participation in the events of Symposium

a. Lectures given

An "International Packaging Symposium (II)® was organized by the Turkish
Standards Institution Packaging Research, Development and Testing Center, on 23-24
June 1986, in Ankara, Turkey. The place of the Symposium was the Conference Hall
of the Turkish Standards Institutions.

At the Symposiuvm 17 lectures were given by 18 authors, 4 of them were from
other countries (Cyprus, France, UNIDO). The Symposium worked in 6 sessions and
in a panel meeting.The topjcs of lectures covered the main interestirng problems of
food packaging by the side of packaging material producers, consumers, and researchers.
The lectures were followed by discussions.

The Symposium had 1€5 participants from 89 institutioas. The number of foreigner
was 5 from ¢ different countries and international organizations (Cyprus, Prance, Saudi

Arabia. UNIDO). One lecturer from Iran did not arrive. The list of participants
is tabulated in Annex 1, and the lise " of lectures and lecturers is shown in
Annex 2.

The interest of audience was quiet high, some of ¢he lectures were followed with
lively discussions. The organization of the Symposium was on international level. The
lectures and the discussions were tramslated by syncrone-interpretators very well,
from/tc Turkish and English.

During the lst Session as the second speaker the expert summarized the main
trends of packaging over the world ("Packaging in the world"™ Annex 3.) After the
lecture three questions were asked from the audiance about the importance of plastic
packaging materials and about the application of metal containers in the future.

The second lecture was given as second speaker in the 4th Session about the
"Principles of shelf-life determination of packaged foods”. (Annex 4). A very lively
discussion built up after the lecture, eight of the participants asked fourteen questions
about the correlations between the sheif-life and the packaging materials, and the
packaging systems (e.g. vacuum packaging).

Both of the lectures were illustracted by 6 and 10 slides, respectively.
The second lecture was wall supplemented by the next speaker, Ms.N. Temur (Turkish

Standards Institutions Packaging Research, Development and Testing Centre), who showed
the practical aspects of the shelf-life determination method, applying the experiences

earned by vacuum-packed savseges during the previous mission of the expert (in 14 October -

14 Pebruary 1986).




b Panel discussion

As the closing event of the Symposium a panel discussion took place about
“Development suggestions in the field of packaging®. The chairman of panel vas the
representative of the State Planning Organization, and the members came from universities,
from steel, and glass factories, from food, and oil, and packaging industries, fiom
packaging testing and research institutes, together 1G national specialists, and
1 international expert.

The members of the panel were given the opportunity to express their opinion about the
above mentioned topic during two rounds. All the speakers emphasized the importance
-of packaging with a special regard to thedemands of export-markets. It was also concluded
that the co-operation between researchers, producers and consumers need sore efforts.
It was also poirted out, Chat in order to educate packaging specialists university level
training is needed.

c- Packaging Exhibition

Completing the work of the Symposium a packaging exhibition was opened between
23-28 June in the entrence hall and the basement of the Conference Hall ~ the Turkish
Standards Institutions. 19 Turkish firms were present, showing their newest products,
most of them were on polymer base. There were also paper, printing and glass factories
present exhibiting their latest products.

The area of exhibition was cca. 150 mz, the estimated number of visitors was
400. Groups were not organized for the exhibition, but approximately 60 institutions -
most from the district of Ankara - were invited.

The exhibition offered a good chance both for the producers and for the'consuners
to exchange their experiences about the application of packaging materials.

4. Seminar

To finalize and to complete the mission of expert between October 1985 and
February 19856, a seminar was organized by the counterpart institution to desseminate
the methods of shelf-life determinations for the food manufacturers, consumers and
researchers.

The invitations and the programme of this seminar were prepared by the Turkish
Standards-Institution Packaging Research, Development and Testing Centre. The seminar
was held in the Training Section of Packaging Centre on lst of July, 1986. (The
programme of seminar is in Annex 6).
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The programme of seminar had four parts: (i) lecture by the experi;
(ii) visit of the Packaging Centre's laboratories with a special regard to the
practical aspects 7f shelf-life determination; (iii) a lecture by the counterpart
about the shelf-life determination of vacuum packed sausages, which was carried
° our during the previous mission of the expert; and (iv} an informal discussion
about the theoretical and practical aspects of shelf-life determination with a

special reference to the packaging materials.

31 fprticipants from 14  institutions joined  the wor: of seminar. The

list of participants is in Annex 7.

The last part of the seminar was the discussion. The questiors there were 1i covered
the jifferent aspects of shelf-life determination of food with special reference to
the problems of the packaging optimization. Some of the questions were from the
field of legislation, referring to the relevant paragraphes of food law, connecting
with the rules nf labelling.

Suamarizing the results of the seminar it can be stated that it was very useful.
The informal discussion gave possibilities to ask about the details of the object

and to learn the problems in wider range.

Therefore it would be very recommended to follow the practice just started now
and to extend the activities on this field in the future. The seminar also offers
a good chance to create connections with the industries for the Packaging Centre.




3. Final evaluation of the shelf-life project

a. Shelf-l1ife determination and packaging test

A complete investigation programme was elaborated by the expert for shelf-life
determination and for packaging test during the previous mission of the expert.
This programme was applied to a packed food model selected by the counterpart
institution. An evaluation programme was also elaborated which is sui*able for
computerization both far shelf-life determinations and for packaging tests.

On the base of tie investigation programme prepared the shelf-life of the
food model was determined for three different storage temperatures, it gave the results
as follows: the shelf-life of vacuum packed sausage is 22 days at C°C; 19 days at
SOc; and 9 days at 259¢ storage temperature, respectively.

According to the results of package tests, it may be concluded that the mechanical
properties of packaging material changed signiticantly during the storage periods,
but other properties did not change consequently. The carbon dioxide gas permeability
and the air permeability tests were not carried out during the last period because the
instrument did not work properly. Therefore it would be necesary to pay attention to
improved equipment service.

The mathematical computer programme was not elaborated by the adequate department
selected of the University of Ankara, therefore it was not possible to control the
applicability of the computer programme. But the recommendations prepared earlier
give suitable informations for the computarization of the evaluation of measurements.

b. Training

One of the main target of the previous expert mission was to haad ove: his
knowledges and experiences about the shelf-life investigations to the counterpart
team. Regarding to the lectures at the Symposium and at the seminar it can be stated
that they understood the principles of shelf-life determination and it zeems they can
apply their knowledges # an other food products. However, the last half year the
Packaging Centre did not deal with this matter.

c. Activities during the Sympcsium and Seminar

The International Packaging Symposiua and the followed seminar organized by the
authorities gave a good opportunity to introduce the mathods of shelf-life determination
with special reference to the problems of labelling and food-law. The factories,
universities and other institutions attending the events promised to clarify the problems
of shelf-life determination in a wide range.

The interest of the audiance was significantly high not only just during the
discussions but also during the breakes of events- which created further possibilities
for discuszions.
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C. Recommendations for further actions

Regarding to the lectures, discussions, panel meeting, and the unofficial
discussions during the events of the Symposium and the seminar it can be stated -
that - according to the earlier experiences of the expert - increase of rfood
exports is the basic interest of Turkey. Therefore to increase the proportion of
packed food - including the fresh fruits and vegetables - and for that purpose to
increase the production (quantity/ quality) and the assortment of the packaging
materials (plastics, laminated and metalic materials) is the fundament of the

progress.

A modern packaging industry can also create possibilities for the energy and
material saving techmologies and helps to increase the profitable production both for
the home and for the export matket. Therefore the modernization of food technologies
(aseptic technologies, cnmbinated preservation methods, modern sterilizing equipment,
etc) is an important step to the national income improvement. The new packaging
techniques (Sterili:abie pouches, vacuum and inert gas barriers, boil-in-bag packaging,
bag-in-box system, etc) help to increase the shelf-life of food, and to reorganize
the systems of distribution. The expectable result is - beside higher profits -
better supply of higher nutritive food.

To reach the above mentioned main targets it is necessary to establish the
scientific base of the development. Therefore it is recommended to elaborate an
educational programme on university level, and - following the international practices - t«
establish a department of packaging engineering for education of students, who have
B.S. degree in chemical engineering. The packaging engineering courses would take
two years, and it should involve the science of chemistry, physical-chemistry, unit
operation, automati pation, and design. After the two years courses the students
should receive a M.S. degree. '

On the fundament of a M.S. degree the systematic research work for Ph.D. degree
on university level can be started.

Parallel to that it is recommended to launch the research works, according to
the national targets.

Concerning the Packaging Centre it is necessary to work together with international
experts in the beginning for a longer period (approx. l1-2 years) to extend the
practice of national staff in the research and development works. As far as the
change of name of Packaging Laboratory of Turkish Standards Institution to "Packaging
Research, Development and Testing Center”, implies a wider respcnsibility it is
recommended to charge the structure of the Centre, extending their activities to
the fields of research and development and to increase the number of staff with
appropriate specialists for the main areas of activity and co complete the instrumentation.
of the Centre for analytical devices, first of all for plastics and laminated
materials. It is further recpmmended to improve the relationship with the industries
using the possibilities of information services.




Regarding the necessity of increased food export, it is highly recommended to
harmonize the research work in the fieid of food and packaging. Without co-operation
- between the food and packaging industry - including the development of packaging
machinery - countable results and profits can not be expected.

vI. CONCLUSIONS

The "International Packaging Symposium (II)®™ offered good possibilities for
discussions and to survey the present situation in the field of packaging, regarding to
the requests of consumers. It is recommended to follow this practice. The
organization of Symposium was at an international standard.

The mt.iéipation of internatijonal experts should be further iﬁcreased.
Therefore it would be necessary to increase the pnblic relation efforts using the
international journals ani magazines. .

mhe discussions after the iectures and during the panel showed the :nterest of
audience and it helps to determine the tasks of the future.

The organization of seminars is a very good idea. It would be comsidering
to extend the duration of t;hem to three-four days, inviting more national and
foreign speakers, according to the topic selected.

Evaluating the shelf-life project it may be concluded that the elaborated
test plan for shelf-life determination was completed for the model food selected.
The prepared investigation programme is applicable to other food, and it gives the
possibility to design, to carry-out, and to evalute shelf-life tests. Since during
the last half year problems did not arise r:lating to the shelf-life determination
in the counterpart institution it may be concluded that the prcject fcr shelf-life
determination was successfully completed.

Summarizing the conclusions it can be stated that the shelf-life project
was completed by the expert receiving the chance to introduce the theoretical
and practical methods and aspects of shelf-life determination to a great number of
audiance during the Symposium and the Seminar. The discussions with authorities
and specialists inspired the expert to give additional recommendations to the Turkish
Government for further actions.
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(Ankars, 23-24 June 1986, Turkey)

List of participants at the "Interrational Packaging Symposium” organized by
Turkish Standards Institution Packaging Research, Development and Testing Centre

Institutions Participanf:s
Chambers of Commerce and Industry 4 5
Coaverters (including printing) 2 7
Manufacturers 53

Paper and Ibxes 3

Tinplate 2

Plastic films and containers 21

Glass 1
Universities

(Agricultural and food engineering department) 7 19
State laboratories

(Pood testing and research) 28 58
Turkish Standards Institution 1 10
Consumers 15 28
Foreigners 5 5

TOTAL 89 185
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ANNEX 2

List of lectures and lacturers at the »International Packaging Symposium”
organized by Turkish Standards Institution Packaging Research, Development
and Testing Centre

(Ankara, 23-24 June 1986, mkgy)

Number of

Institutions lectures lecturers
Pactories (producers)

Paper 1l 1

Tinplate 1 2

Glass 1 1
Machinery 2 2
Consumer b 4 1
Research

Trade 1 1

Standards 2 2

Scientific 1 2

Iniversity 3 3
Foreigners 4 3

Total 17 18
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PACKAGING IN THE WORLD

I. VARSANYI - UNIDO Expert

The rapié techrical development affects on a world

scale all branches of the industry, in this way the
production of packaging material and of packaging machines,
too. As a result, the quantity of manufactured products
increases, their choice widens and the quality improves.

As packaging is a complex operation reflecting the deve{op-
ment of several branches of the industry /e.g. chemical-,
machine-, electronic industries, etc/, therefore the

results of these industries achieved in the technical devel-
opment can aiso be ncticed in the production of packaqing'
material and of packaginy machines, too.

Packag:ing =2chnique, however utilizes the cperational

3

research recsults cf orzer branches, li¥e in the manufacture
of packaging machin:z, in the autcmatior Jf packaging cper-

aticns ané in the develspment of the wmeans of packaging.

o

If *he guesticon i¢ being dealc with from the aspect

of rescurces ~f Tza mater:als /like vaper-, metal-, plastic-,
. _giass-, text:le and in a certain sense the wood industry/,

it can also be rotired that the new methods applied in the

packaging and in the solutions of packaying, appear as a

function of aany s'-led and various industrial development.




As a summary we may state that all technical results
which characterize the average technical level of each

country appear in the packaging technique.

The purpose and the tasks of packaging

It is not necessary to prove that packaging is an
important activity not only for a factory but for the
economy, internal and foreign trade of 2 ccuntry. Irn the
£nllowing a survey will be given on the situation of pack-
aging with drawinc the purposes and tasks of packaging.

Perhaps the most important function of packacing is
the protection of the product from external effects. Thare
are only a verv few vields or manufzctur=sd articles nct
recuiring spec:ial prctection; however, it is undoubted =mat
from the produzts ~f warious industries, the focd resu.rzs

the most effoctive zad careful protection. Here, the tasx

.3 not only the guzrntitative protection of the f-ed egzil-sr
cxte-mal mechanicul stresses cccurrinc during rainly

tc keep its nutriticral guality and sensorwy «2lue Lild
consumption. This recuires suitable materials /slastics,

larinated mareria.s, ezc/ and methodls.
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Environment protection is also 2 very important aspect
and requirement of packaging. Specially impcrtant is the more
complete decrease of environment noxious effects of chemicals.
The not proverly packed chemicals may gveatly contaminate
the environment and in an extreme case may cause strong
damages, too.

The further task of packaging is the suitable unit
formation. Here, more aspects should be considered. The first,
and perhaps the most imgorrant is trne formation of the han-
dling and shipping units. The task 1is that food shoulé get
to the consumers most eccnomically, that is the cost of
shipping to the place of destination should be the lowest
as possible. These costs obvicusly include the costs of
shipping, material handling and leoa2ding, too.

When units are formed the rode and the route of shi ing,
| g

[

the mass and the vclume cf che: shipping unit, the suitable

Mg

ast of easy handling -

LA

construction of packs - in —=he inte
have to be considered. In crder to make the handling easier
and to reduce :the costs various shipping rasources are
available jsuch as tanks, piane ani side-wail loading walls/.
The aspests of unit fcrmation for storage also should
not be negiecte:l. The temporary storage of half-~ and end-
products have to be he most economic at the factory, 1in
the wholesale- and retail trade, in the aquipment of
transportation, in =he shop, at trhe cnnsumer, that is till

consumption.
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When selling and consumer units are formed, packaging
has to fulfill the taisks connected to sale. Obviously, the
interests of the consumers are in close connection with the
marketing which appears first of all - for example in case
of food=tuffs -~ in practical sizes to be formed for one or
two persons or for the family.

The other important task of packaging is the information.
Packaging ir its appearance should not show more or even
worse than what it covers, that is consumers should nct be
deceived about the quantity and quality of the product.
Besides, packaging should contain all important information
which promote the practical and safe material handling,
the storage and the consumption. The importance of information
is emphasized that for example a separate paragraph of the
fond iaw determin. s the information to be shown on the

ackeging or =n the label.

v

"he role of vackaging in the protection of tre vroduct

The importance of packaging in fond protecticn is

“.erovnized incernationaily. The protection against dynamic

-

and static stressas means that focd should aet to the

consumers urndamaged,




In addition to this, the pro‘ection against climatic
effects is also of importance. Suitable economic solutions
have to be applied agairsc the harmful effect of the
temperature and humidity of air, wind, sunshine and so on.

Special mention must be made on the protection against
corrosion which is particularly important in tropical
countries. In case of nearly every product it is of basic
requirement to protect the product against water and to
keep the internal microclimate of packaging on an optimal
level.

The protecticn agains damages of biological origin
must not also be neglected. Various microorganisms /moulds,
bacteria/ attack usually both the packaginé material and
the focd. Microorganisms are very active where temperature
and moisture content create suitable conditions for their
life. We must think also of the damages of macrobiolcgical
arigin, too. 2ne must count on the harmful effects of
insects and rodents during shipping and storaga. Commercial
packaging does nc: ensure conplete protection. Therefore,
special attenticn must be payed to the stdrage, shippin
and to loading places where micro- and macroorganisms are

effective.




Main trends of development

Surveying the mcst important standpoints which determine
the development of packaging, the question arises automatically
what kind of trends were formed and what is the expectable
development tendency on a world scale.

The most characteristic is that the ratio of the applied
packaging materials are changing. It may be stated that
tne proportior. of packaging materials of wood and textile
decreases, while the proportion of metal-, and withir it
aluminium, and further more of plastic and laminated plastic
packaging materials increases. This has a deep and wide
esconomic effect especially in the developing countries.

mhe modern utilization of the presently appli=d packag-
ing materials makes not only éossible tc extend the choice
of zhe products but also aims at the increase ot tne
ruving mood taking into consideration the interests of the
consumers /e.g. modern opening-, closing and fecding
eicrentss. For tne manufacturer it is essential to install
packaging mechines and packaging lines with hiqgher output
than the pressnt which requires packaginj materials and

auxiiiarles of usually bettar qualirty.
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The apolication of modern auxiliaries such as protective
paints may increase the protection against corrosion and at
the same time with better appearance may call the attention
of the consumer. Specially worth to mention the up-to-date

closure elements for “he hermetic seals.

Summary

It may be stated that on a world scale, economicallness,
effect of advertizina and consumer interests are considered
on a complex way. Endeavours aim at the material and energy
saving solutions. The energy crisis in the world, the decrease
of the available energy resources and the increase of energyv
costs obviously influernce the econcmic solutions in the
packaging industry.

Therefore, changes in the economic life require changes
in the packaging, tco. The economiczal aspects, especially ir
the developing count-izs delay the new inwvestments. That is
why, the presently available sources oI raw matcrials should
much better ve at:il:ized,

The material cavina and at the same time the compatitive
packaging thus ar~ not contradictorv concepts of one and
the other. The we:qght ratin of the packed product and of
the packaging material, if favourably influenced, is not only

2conomical but als.s a naterial saving solution. Machinerizat:orn
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also includes a lot of reserves which is remarkabie bv all
means. The modern packaging machines ensure gcod énd
suitable protection both for the material handlin¢ and for
the consumers. The design of packaging also attracts
consumers. The self-service system is widely used i.. nearly
al: branches of commerce. In this sense, packaging takes
cver the shop assistance’s role, calls the attention 2f
buyers to the products and stimulates the buvinc.

As a summarv, it may be stated that as nackacing is a
racther complex technical activity, its development is in
close ccanection with that of other industrial branches.
The production of raw material for packaging, the machines
manufacturing packaging materials, the packaging lines and
their partial units reflect the technical ievel of different
branches cf industries. It seems that the internaticnal
developmens trends are in close correlazion with the sociar
development and technical improvemsar. Suocial emphasize
should Le given ¢ “he pcssibilities in tl.e divizien NE
labour and to it3 more wider ~mployment.

{ belicve that -ris conference w@ili Afier aood

"possibilities for the development 2f oacraging teonaltue,
for the outline and indication of the ti.sks. T wish much

suc-ess for this.
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Packaging in the woild

Technical  development

Chemical engineeting

Pac/rayzhy materials
—_— auxz'&' ozies

Mechanical

Electuical

Jengz’nee Zing

Pac/fag[ng machinety

—_— —

Automatizotion

Lines
Systems
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Purpase _and task of packaging

Unit _Formation

— consumet ,aackc?bvg
(personat, fomily size )

— gqroup packagin
( wﬁf[e ﬂafe, yze?ac‘f twodel

— Canspott packaging
(hano/ing, {boding, shipping)

Protection
— gua&'ty
— guanti ty

Envizonment _protection
— dizect (o’angezous matezials)

— (ndizect (wasted materials)

Jnformation
— fomation (cobout, size, etc)

— faﬁef&'ng {accoeding lo the law or wle)
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Product_protection

— dynomic

— static

stresses

— climatic effects [temperature,

humidity, wird, sunshine|

— gotostin

— biotogical effects
— microfiologic (moutds, bactezia)
~mactobiologic [tnsect, wodent's, ants,

mouses, 1ats)
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Main tiends in_the Application
of_packaging_matez(ats

/\’igia’ contqinets
Paper Boltle & others

Glas
2894 ii;’f‘
%
ok . [Aluminium
5t .
A 0%
TS
02
1981 1991
Alyminium 303% Aluminium Jq0%
glass 289% 9[055 195%
Jteol 235% Steel 84 %
Péastics 31% Peastics 2657
Cormposite can  40% Composite con 437,
Othes 02% Othezs 2.3°%
100,0% 100,0 7,
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Main teends of develppment
at packaging _ motetiots

More:

—Poljmers
—new t_qpes
—/u'ghez guantity

— Laminated moterials
—plastic +plastic
—plastic +aluminium
—plastic + paper

— Metollized plostic- films

— Aluminium

Less:
— Wood

. — Jextile
— Steel (black)
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Main tzends of development of packages

— Material saving constzuctions
(highex gua&'ty, &pﬁt packages]

— Extended shelr - life

—Proguct  saving constructions
(dosage. opening, closures, ete J

—Unit _foumation
(new wagpping  methods and maoterials)

—flew auxiliaries
(closure ePements, pacnts ond vaunishes,
2 bbons, etc)

—[flew machines anad Cines
(higher copocity, Less qeviation & the
guantity, co-ordination 9 qoerations)
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PRINCIPLES OF SHELF-LIFE DETERMINATION
OF PACKED FOOD

I.VARSANYI - UNIDO Expert

1. INTRODUCTION

To keep the quantity and the cuality, sensory
and nutritive values of foods for a long time is one
of the main efforts of food scientists and food tech-
nologists. Basically two possibilities are existing
for shelf-life extension: one is the development of
preservation technology, including packaging, too;
and the other is the optimization of storage para-
meters /temperature, relative humidity, light/, in-
cluding that of the transportation, too. Obviously,
shelf-life extension also involves financial con-
sequences. Optimization of the rates of certain
expenses - like for example the energy reguirement
of preservation; the cost of wrasping material or the
,3. distribution - are also very ix:ortant frem the point
of view of shelf-life extensicn, however, its cdetailed

N

discussion and description is Leyond our given limits.

B

2 The main purrccse of the investication is teo

; determine the shelf-iife 0f raw macerials, half- and
? end products. Therefore, it is necessary to study

. - - the deteriorati.n mechanism 2nd dyramism of foods
7 and to select the factors whicr. could be influcniced

and modified for keeping the .juality of foods.




2. MATERIALS AND METHODS

It is necessary to observe and analyse the quality
changes of different foods produced and put on the
market, which are practically from all branches of
the food industry.

The principle of the investigation is to study
the changes of the characteristic properties in the
differently stored and packed food in the function of
storage time. Accordingly, - depending on the type ‘of
food, - the following changes have to be determined:
biological values /protein-, fat-and vitamin content,
etc/, chemical-physical properties [consistency, pH
value, water content, colour/, microbiological state,
and sensory properties [appearance, odour, taste,

colour.

Measurerent methods applied for the determination
of changes have to be according to the national,
industrial or international standards.

To determine the type and quantity of changes,
searching stochastic relationships between the storage
time as independent variable, and the property/ies/
characterizing the quality changes is possible by
continuous mathematical models. Therefore, in order
to characterize the quality of food, the most rapidly
changing important property must be selected by
mathematical statistical method. By variance-analysis,
the most important property characterizing the quality
change of food is determinable, regarding the given
packaging and storage as constants. The property
selected, - characterizing the quality changes of foods
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is regarded "critic", and the measured values are
useful in function of time to formulate the relation-
ship between the storage time and the quality changes.

After that curve fittings are done to describe
the quality changes of different food and the most
characteristic function to product or product group
is, where the deviations between the measured and
the calculated data /Sy/ are the smallest.

3. RESULTS

Analysing the relationships which describe the
quality changes of different food and food groups in
function of time, it is possible to set up the following
type of models as most characteristic ones:

- linear model: y = a + bx

- quadratic model: y =at+ bx2

- hyperbolic model: y = axP

- exponential model: ¥ o= ae-bx2
. . _ -bx

- sigmoid model: y = ae

where

y = value of quality
x = stcrage time

a = regression constant, the values usually are
according to standard /a <  0.33 is recommendabtle/
b = rearession coefficient, the value characteristic

to the rate of quality change.




Mathematical-statistical method is also used to
select the most suitable function which describes
the cange. The confidency of models, that is the
accurancy of curve fitting - where it was necessary
using transformation - is calculated by error of
variance. The model describes the quality changing
of the given food or group of foods the best,where
the error of variance of expectation is the smallest,
as follows:

k
s ~ -
4—‘ Iyi= Yl/‘
SZ - i=l
Y
n -2
where S; = value of residual variance
y; = measured value of quality charac-
teristic at time i
N
Y; = estimated /calculated/ value of
guality characteristic at time i
n = number of measurements

4. CONCLUSION

Facto:s resulting the value of shelf-life are
determinable by objective mathematical statistical
analysing methcds with good confidency.

Analysing the quality changing models, it can be
found that some cf the factors influencing the value
of regression constant /a/ are important from the
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point of view shelf-life. These main factors are:

the quality of raw materials, the total effect of

the treatments during preservation technologies which
determine the quality of packed end-product. Smaller
the differences between the quality of raw materials
to be processed and of the end-product, the longer
the shelf-life is.

Accordingly, it is possible to work out technol-
ogies and recipes [for example applying inhibitors/
which promote the preservation of senscry and nutritive
values; and also considerate preservation procedures .
which ensure the internal value in the raw material/s/
the best.

Further analysis of quality changing mcdels show
that another impoftant aspect is to reduce the effect
of factors which influence the value of regression
coefficient /b/. Factors such as: ensurance of the
hygienic state /change in the number of germs’/ of
the product, inhibitic:.. of oxidation and all other
effects which change *le food’s colour /e.g. light/,
consistency /e.g. water content/ and flavour /2.q.
enzymic accionsf.

These changes may be inhibited or restrained if
already started by proper packaging technique and
also by suitable stétage /le.g. iow temperaturej and

 transportation conditions /preventior of thawing/.

Summarizing; the method recommended for shelf-iifec
investigations, it can be stated that follewing the
mechanism of quality changing in raw materials,
half- and end-products by the S‘difterent mathematical
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models, the confidency is less than 10% in average.
Explaining the models and analysing the constant

in the functions, not only the quality changes of

. food and the time of reaching the critic, - still
acceptable value - can be predicted, but parameters
of quality processing, preservation and packaging,
storing may also be determined; by changing them,
accordingly the shelf-life of foods will change,
too.
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_MAN CAUSES OF FOOD QUALITY CHANGES

~ CHEMICAL ! OXIDATIVE CHANGES(FLAVOURS, AROMA,LIPIDS,
DYSTUFFS)
~ PHYSICAL-CHEMICAL: WATER _CONTENT CHANGING
- PHYSICAL :- COLOUR CHANGING BY LIGHT EFFECT
- RHEOLOGICAL BEHAVIOUR CHANGING BY

HEAT EFFECT
- MICROBIOLOGICAL :-CELL COUNT NUMBER INCREA SING
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Soore of

proavean ar e asan w» oo

MODEL APPLICATION
y=-a+bx Products Storage and fackaging

Poultries ~18°C, - 15°C; Rlycthylenc bag

Q)@ % Q| | SalOMIES 5-F°C, -
powdered
m'hm 20-22°C, Folyethylene bag

A Yy <% Sugar 90-22°C, Natron paper
’&ﬁm ai' 5C ] PVC bolie

Valid for ~15% of products

\WWWQ’WW /

.t
storage time:

G 00000

/
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MODEL APPLICATION
g-ai-bx' Products Soroge and m«g
q;idcm-foods -48°C - +57%;
plastic bogs, paper
HC&..;;;CI:}’EﬂI.ugg boxes , ete.
Sy< 0%
A vaka for ~0% of products
g .
L)
;
.. o s
\ QUADRATIC CHANGE OF GUALITY CHARACTER - /
O e 00000
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N EEEE"TERN

MODEL APPLICATION
y= aé’b‘ Products mmm
of 5-7°C foli-wrapped
':agmm 0-22C tm-oon
%cima | |eag -25C boke
Onan 312 bakers yest | ST per
Sy <40%
g wdiid for~35% of products
‘é
Storage fine
; \EXPONENTIAL CHANGE OF GUALITY CHARACTER /

® Gw» 00000

/[ N\

-
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MODEL APPLICATION
y= ae > Products Storage.and packagi
bakery 20-25C paperw
soft drinics 5C,20-22T boities
Omax 2 @ 2% Ao | | OIS 22T paperk "%g:
R pasteurized
24 Sy< 10% skinhed mik | o%-zt poww.g
'g bufier ae-15% gqv.m,
: s |
: v
vakd far ~ 357 of products
stotuge. fime
. \sm\olo CHANGE OF QUALITY CHARACTER /
e Gm  OO0000

/ A\
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MODEL APPLICATION
3‘0)-(-13 Products Storage and pacinging.
‘Sousages |20-27C -

| shced tacon | 20-22°c :dum bog
Q legof poric | 0-27T foil-wiapped
Oman 323 s fresh fruds | 15C w—umelhqs

Valid for ~ 5% of products

score ctggal'q_’

Storase e
\ HYPERBOLICAL CHANGE OF QUALITY CHARACTER

/

® G 00000

A \
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OF THE ACCURACY AND REPROCACIBILITY OF
DETERIORATION MODBS

RESTOUAL VARIANCE : " A 2
Z [Yi-%il

i measired vabie. of dependest voriable, at fime. i
4: estimated vake o dependewt variable ot fime i
X; measped vale of indepemsent variable. at fime
N fotol rumber of measures

X mean value of mdependent variable

€ resaue :/y;-¥i/*

K mem-smmmm 9-53”"\\

/

\

5 & 00000
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ANNEX 5

DRAFT COMMUNIQUE OF THE RESULTS OF THE PACKAGING SYMPOSIUM
TO BE ISSUED BY TSE

INTERNATIONAL PACKAGING SYMPOSIUM (II)

International Packaging Symposium (II} which was covered in the activities of
Turkish Standards Institution Packaging Research, Development, Testing Centre was
done between 23rd and 24th of June in the Turkish Standards Institution.

The opening speech was done by Minister of Health Mr. Mchmet Aydin. Mr. Pierre Schmit
President of World Packaging Organization, Ivan Varsanyi, UNIDO food expert and
Mr. Cevdet Senv from Turkish Republic of North Cyprus had participated by presenting
papers. Also, a representative had participated as listener from Saudi Arabia.

17 papers were presented and a panel was taken place about "Proposals on the Progress of
Packaging”. Other than the Foreign guests, totally 180 people had participated from
packaging materials manufacturers, from packaging materials consumers, from universities,
from Industrial and Cosmerce chambers and from the Public establishments to symposium.

Subjects of the presented papers in the symposium sncluded the opinions about packaging
in the World trends and progresses, the requirements of the food packaging; principles of
the determination of shelf-life of packaged foods, laminated packaging materials, corrugated
board; and progressses on the metal and glass packaging.

In addition to these subjects, information was given about a research study and a
design project results which were done by the Packaging Research, Development and
Testing Center.

The results of the disaussions had taken place in the panel are the followings:

-~ Consumer should have been conscious about packaging

- It is necessary to continue importing of packaging materials, because the confidence is
insufficient from the point of amound and quality in the domestic market.

~ It is necessary to make more cooperation between the packaging materials manufacturers
and consumers.

- It is necessary to follow more closely the progress of packaging technology in abroad and
it is necessary to participate more often fairs and exhibitions.

- Optimization is necessary in the usage of packaging.

- Packaging materials which should be used should be absolutely tested for quality and
performance.

- Packaging Engineering Department should be set in the Universities.

- Preparation of packaging standards should be gained speed.

Likewise, a packaging exhibition was opened between 23rd - 28th of June and 17 Foundation
had participated to this exhibition.

The importance of the International Packaging Symposium (II) from the angle of our
Country:

- Our studies about packaging was announced to foreign countries.
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- The subject was examined carefully from the different angles as packaging
manufacturers, consumers and the other organizations were coming together.

= Packaging exhibiticn gave to see the situation of packaging industry
in Turkey and progresses more nearly. )

The International Packaging Symposium was ended by wishes the participants to come togeth
in the International Packaging Symposium (III).
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SEMINAR ON SHELF-LIFE DETERMINATION
OF PACKAGED FOODS
| Organized by
Turkish Standards Institutian
1°* Jurr 1986 | .
. i ;
"Placs s Turkiah Standarda Instituticn

Puclmgng‘neeea.rch, Devel opmert and
Teating Center, ‘.l‘raini.ng Section

14.,00-14,05 : q:»ening Speech
Mri, Hilmi tsmatrodiy
Secretary General-Tm-kish Standards Insntutlcn

14,05-14.15 t Activities of Packaging
Research, Develo;ment and
Testing Center

Ms. Gilden TARHAN .

Directar-Turkish Standards Inatituticn,
hckay.ng Research, Development and
Testing Center

14.,15-15,00 : General Principles of Shelf-life Determinatim
of Packaged Poods.
Hr, Ivan VARSANYI
Food Packaging Expert - UNIDO

15,00-15,45 : TEA BREAK AND VISITING THE LABORATORIES

15.45-16.15 : A Research Study an the Determination of
the Shelf-life of Vacuum Packaged Sausages
Ms, Nihal TEMUR
Chemical Engineer
Turkish Standards Institution
Packaging Research, Developmont and ,
Testing Center

16,195~17,30 s Discussiom
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ANNEX

List of rarticipants at the seminar organized by Turkish Standards Institution
Packaging Rescarch, Develooment and Testing Centre
{Ankara 1 July 1986)

Institutions . Participants
Industries

Milk 2
Meat 2
Sugar 1
canning 6
Packaging 4
Research, testing, quality control 9
University . 2

Others 2
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LIST OF CONTACTS

United Nations Development Programme (UNDP), Ankara
Mr. S.X. Malik, Resident Representative, UNDP
Mr. P.H. de Jonge, Deputy Resident Representative, UNDP
Mr. R. Tourigny, Programme Development Officer, UNDP
Mr. W. A. Dreusch, Junior Professionial Officer, UNIDO
Tirkish Standards Institutions (TSE), Ankara
Mr. N. Esen, Vice-President
Mr.H.H. Ismailoglu, General Secretary
Mr. I. Atikler, Head of Laboratories and Quality Control Department
Ms. G. Tarhan, Director of Packaging Centre
State Planning Organization
Ms. D. Ulguray, Food Sector Expert

Middle zZast Technical University

Mr. S. Ungan, Chairman of Food Engineering Departmept
Ms. G. Gencer, Assist. Prof. of Food Engineering Department

University of Ankara

Mr. A. Eksi, Assoc. Prof. of Faculty of Agriculture
Mr. L. Cakici, Professor of Political Science-Management Department

EGE University
Mr. E. Saygin, Professor of Food Engineering Department
Export Promotion Research Center
Ms. G. Otaran, Expert
DYO-SADOLIN Co.
Mr. F. Das, Director
Eregli Iron and Steel Works, Inc.
Mr. P. Karaoglu, Chief Director of Quality and Metallur;y Section
Turkish Bottle and Glass Factories World Packaging Organization
Mr. Y. Yigit, Director Mr. P. Schmit, President
Pinar Dairy Products Co.

Mr. A. Arsan, Deputy Technical General Director






