
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


----------------~~~ 

.. 

.. 

RESTRICTED 

ASSISTANCE TO PACKAGING CENTRE 

DP /TUR/81 /013 

IP/ID/SER.A,/740 
10 septsuber' 1986 
flGJSH 

Technical report: Final evaluation of the shelf-life projec~ 

Prepared for the Government of Turkey 
by the United Nations Industrial Development Organization, 

acting as Exeucting Agency for the 
United Nations Development Programme 

Based on the •ork of Hr. Ivan Varsanyi, 
exp~rt in food packaging and analycical testing - .... - - ---- - .. ...._. ~ - - ..... - .. -

United Nations Industrial Develop~ent Organization 
Vienna 

* This document has been reproduced without formal editing. 

V.86-59791 
"(OU 



-ii-

I. 

A. f'itle and nuabe.r of the project 

f'he title of the projecc is •Assi.stance to PacJcaging Centre•, an!I its nuaber 
is DP/ruR/81/013/ll-Ol/31.7.B. rhe duration of the project is J IJears, it started 
1n the first half of 1983. 

•· Objective and duration of the activitg 

.. 

rhe objet:eive of the activitl} was to introduce and to shov the practical methods 
and the Cheoretical aspec::C8 of shelf-life determination of food, giving lectura at the 
•rnternational Packaging SIJJllPOsiua (IIJ• and carrying o~ .seainar for food ..,,ut'acturers 
about the same topic,_ and to •ke a final evaluation of the shelf-life project1 comple'ting 
the mission of erpert bebleea 14 October 1985 and 14 February 1986. 

rhe duration of the activitl} was lS days, and it started on 21 of June. 

C. Hain conclusions and reco111Dtmdations 

Su.oarizing the experiences of present atssion it ,..y be sta'ted tJlat the 
food industry is one ct the most important and progressive sector of the rurkish national 
ea:>IJOllllJ. Therefore to keep the quantitl} and quality of food fro• the produe'tion till 
the oonsumption it needs an effee'tive co-operation betwen the paclcaging and the food 
industries. The modern packaging techniques need a1hlgher quantit!I, quality and 
assortment - first of all - from the plastics <L'Jd la.inated materials. Following the 
require,,.Mts of markets it is recoaaended to ertend the activ~ty of the PacJcaging 
Centre for research and development, including design 110rka with a good co-operation 
with the food and the packaging industry. To establish the scientific base of packaging 
lcnovledges it is also reco111111ended to improve the training progra11111te of ch-..llJ:i.cal 
engineering in the University to the fiel~ of packaging techniques. 
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A. Background 

f'he Packaging Centre began operating in 1982, under the project 'l.TJR/75/056. 'The 
second phase of the project started in 1983 and it: vill be c:or.pletl!d at: the end of 1986. 
During tllaf: period packaging -t:erial and consumer and transit: test:ing equii-ent vas 
.installed, fellowships Nere realized bg the c bers of staff in foreign countries and 
twO ezpert:s assist:ed in the field of food packaging and training. 'l!he expert activit:y 
was started on 21 June 1986 and vas a:>mp!et:ed on S July 1986. 

B. Objectives of the activit:y 

f'he objective of the activit:y being reported on is identical vitb the 
duties stipulat:ed in the job description. f'be expert gave t:.-:> lectures at t.pe 
•Int:emational PacJcaging SymposiWll (IIJ •, participat:ed in the panel session for 
•Development: suggestions in the field of paclcaging6'. f'be expert carried out: a seminar 
for food .. nufacturers to introduce the 111Bt:bcx& and the basic consideraf:1ous of 1:bfE 
shelf-life dete.ratl!at:ion of food. For tbs finalizat:ion of the sbe.£f-life project 
be evaluat:ed t:bem, and prepared reco.1111Jendations for the furt:her. activit:ies vit:b 
s-peci~ regards t:o the field of food packaging. 

IV. RECOllllBlllJAf'IO.'fS 

A. For develoe-nt of f'urldsb packaging and food Industry 

l. Increase the production the assortment: and the quality of polymer base 
packaging materials in f'urkey, regarding to the bygenic aspects of food packaging. 

2. Develop the production and the &ssortment of the laminated packaging naater~als 
i:: 'turldsb packaging industry for the combination of plastic + plastic, plastic + ~peJ:, 
arid plastic + alufoil. 

3. Create the possibilities to use the up-to-date packaging syst:ems (e.g. aseptic 
line) 111· the f'urldsb food induatry to produce high nutr.t tioml content; food. 

4. Blabora te or adapt packaging and preseriring systems in the food industry for the 
energy saving technologies, as e.g. the aterilizable pouches. 

S. Apply vacuwa and inert gas packaging tachnologie• for high aroma content food 
and tor so,,. meat products. 

6. Start ti» production of the baq-in-bo1t sgst.,,,. for juice• and beverages i.1 the 
packaging ind•,•try. 

7. Inv .. tigate the po••ibili ties ot aa..:crovave proo~ packa,,ing material prodvction 
in the packaging indu•trg. 
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s. Launch a research project for liologir:al value sat.-ing and energy saving combined 
preservation methods using Che ga.ma-irradir-4tion ttith a special reference to the 

packaging •terials. 

9. Launch a research project to dete.ra:ine the effects of transportation_ ar.d 
!oacling for the fresh fruits aiJd vegetables with a special regard to the cushioning 

proble-.s. 

10. LaW'iCh a research project to ext:end the shelf-life of fresh fruits and vegetables 
with suitable packaging, regarding to the respiration, transpiration behaviour of 

that biologic •terials. 

ll. In order to realize the .rec::o.-ended research projects it is necessary to !Juild 
up the research and develcpent .base of packaging and food indv.stry, both on 

universit9 and on institutional level. 

B. For develoent oE Packaging Centre 

l. Extend the activity of the Packaging Centre: for testing of plastic and 
lam:inated paclcaging •terials; for investigating the interactions between the 
packed food and ifrapped •terials; for opthai.zing the transport packages of fresh 
fruits and vegetablea; and fpr packaging design. 

2. Improve the scientific and practical base of the Packaging Centre ;md 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 obtcein instrmnents for light tra~smi.ssion measurements, 
for lld..=robiology t~sting, for aru1l9ses the penetrated materJ.als in packages by HPLC 
(High Perf~rmance Liquid. Chromagography} ltnd 'l'LC (Thin-Layer Chromatography}. 

5. 'l'he name of the •packaging Laboratory• of Turkish Standards Institut.ion 
Chan:Jed to •Pack.aging Rese.1rch, Development and 7esting Center- in April 1986. Regarding 
to the dqiies increased an'' the activities extended which are implied by the 11ew 

MIUe of the institut1;;, it is recoallt!!lnded to consider the d•velop10ent of the Centre 
and to i~.crEMse th~ number of the staff ~ith spe-~ialists for r~search and development 
t10rks, including the design, too. 
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c. For further i!lj).l'Ovement of S!l!IJ?OSiWllS and seminars organiz..M bq Packaging Centre 

l. It: wuld be very useful t:o organize international ~posiu. in the future, but 
it M>uld be n~ssary to aate _,re efforts t:o reach the interna.t:ional lev.1 inviting 
-.,re speakers froa other countr.: es, and - using the reputation .-,f speakers - t:o 
publicize -.,re for foreign participants, t.x>. It 11110uld be helpful "to join to the 
international scientific and technical life. 

2. Carry out seminars periodically for three-four days in Che future, inviting 
excellent scientists and industrial experts as spealcers both froa 1'urkey and foreign 
countries. It 11110uld give information for the participants co k:z:ow the latest results 
both on the national and on the international level. 

3. Iaprove the information activities for Che syaposiua and seminar, sending 
J.nfonation to the J.nternational journals and mgazines and to the relevant foreigner 
institutions. 

'l'he original objectives of the activities of the expert were not revised and the 
target: 111ere attained. 

A. llain duties 

'l'he •in duf:ies of the job description and the objecf:ives of the activity being 
reported are as follows: 

l. Participation in the events of the •znternat:iona.l Packaging S9•po~iUJlf (II}•. 

2. Carry out: a semi.nar tor food iaanufact:urers about the determination of 
shelf-lif~ of food. 

3. Final evaluation of the shelf-life projf!t:t, and to give recoJllllendation to the 
Government for further ace ions. 

•· Technical activities 

'l'he technical activities carried out accordingly to tho job description were 
u folloiis: 

..-.. 
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l. Participation in the events of S!IJllPOsium 

a. Lectures given 

AD •znternational Packaging Symposium (IIf was organized by the 'rurkish 
Standards InSti~ution Packaging Research, Development and Testing Center, on 23-24 
June 1986, in Ankara, 2'".irkey. 'l'be place of the Syaposium was the Conference Bal.l 
of the 'rurkish Standards Institutions. 

At the Symposium 17 lectures were given by 18 authors, 4 of them were from 
other countries (Cyprus, France, UN:moJ. 'l'he SfJmPOsium worked in 6 sessions and 
in a panel aeeting.'l'he topjcs of lectures covered the main interesting problems of 
food pacb.ging by the side of packaging •terial producers, consumers, and researc-.bers. 
1'he lectures liNll'e follotH!d by discussions. 

rbe sg.posium had ies participants fro• 89 institutions. 2'be number of foreigner 
was s fcom .6 Jifferent countries and international organizations (CrJPrµs, France, Saudi 
Arabia .. UBIDOJ. one lect:urer from Iran did not arrive. The~ list. of participants 
is t:abu.lated in Anner l, and the lilt of lectures and lecturers is .shown in 
A.nne.r 2. 

rbe interest of audience was quiet high, so:1e of the lectures we.re followed with 
lively discussions. 'l'be organization of the Symposium was on international level. The 
lec:tuzes and the discussions wre t:raaslated bJ syncrone-interpret:ators very wll., 
from/tc 'rurld.sb and English. 

During tbe 1st Session as the second speaker the expert sUlllllilrized the .. in 
trends of packJJging over the world (•Paclcaging in tbe t«Jrld• Anne.r J.J After the 
lecture three questions were asked from the audiance about the Ulportance of_ plastic 
paclcaging materials and about the application of metal containers in tl,e future. 

'l'be second lecture was given as second speaker in the 4t:h Session about the 
•principles of shelf-life determination of paclcaged foods•. (Anne.r 4}. A very lively 
discussion built up after the lecture, eight of the parcicipants aslced fourteen questions 
a.bout the correlations between the she.if-life and the paclcaging materials, and the 
paclcaging systems (e.g. vacuum paclcaging}. 

Both of the lectures wre illustraced by 6 and 10 slides, respectivelg. 

'l'he second lecture was •~ll supplemented by the next speaker, 115.N. 2'emur ('1'Urkish 
Standards Institutions Paclcaging Research, Development and 'l'e•ting Centre} , "ho sJx,wed 
the pra~ical aspecU of the shelf-life determination method, appl1Ji.ng the experiences 
earned by vacuu.-packed sausages during the previous adssion of the e.rpert (in 14 October -
14 Pebruarg 1986}. 
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b· Panel discussion 

As Che closing event of the Symposia a panel discussion t:oolc place about 
•aeve1ope.nt suggest.ions in Che field of packagi~. The cbai.rman of panel vas the 
represenutive of t:he Sute Planning Organization, and the --.bers came fro• universities, 
fro• stet::l, and glass factories, from food, and oil, and pack.aging indusuies, fl.om 
packaging testing and research institutes, together lli national specialists, and 
l international expert. 

The J!lllmbers of the panel were given the opportunity to express their opinion about tbt 
above aentioned topic during tM> zounds. All the spea/cers eaphasized the .iaportance 

-of packaging with a special .regard co Chede9iUJds of e%p0rt-mr.keu. It •s also concluded 
that t:he co-operation between researc:bers, producers and a:msumers need .,re efforts. 
It: W.!f also pouted out:, Ohat in order to educate packaging specialists university level 
training is needed. 

Completing the wrk of the Syaposium a pacJcaging exhibition was opened between 
23-28 June in the eatrenoe ball and the basement of Che Conference Hall ~" the 'l'urldsh 
Standards Institueioa.s. 19 'l'urkish firms 11ere present, sbofling their neMest products, 
.,.t: of them were on poly111U base. 2'here we.re also p11per, printing and glass factories 
present e1tbi.biting t:bejr latest products. 

The area of ezhibieion was cca. 150 r.l, the •stimated number of visitors ws 
400. Groups t£ere not organized for tlw exhibition, but approdllliltely 60 institutions -
mst from the district of Ankara - were invited. 

The exhibition offered a good chance both for the producers and for the consumers 
to exchange their experjences about the •pplication of packaging mterials. 

2. Seminar 

To finalize and to complete the lllission of expert betwen oaober 1985 and 
February 1!186, a seminar 11as organiud bg the counterpart institution to desseminate 
the methods of shell-life determinations tor the food manufacturers, consumers and 
researchers. 

The J.nvJ.tatJ.ona and the programme of this seminar wre prepared by the 'J'urld.sh 
6tanclards·-Ia.titution Packaging Research, Dev•lopment and 'testing Centre. 'l'he seminar 
ws held in the Training Section of PackagJ.ng Centre on lst of July, 1986. (2'he 
f#OtJr•,.,. of s .. inar is in Annex 6) • 

--' 
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The prograame of seminar had four parts: (iJ lecture by the expert; 
(ii) visit of the Packaging Centre's laboratories with a special regard to the 
practical aspects -,f shelf-life determination; (iii) a lecture by the counterpart 
about the shelf-life determination of vacuwa paclced sausages, which was carried 
·our during the previous mission of the expert; and (iv) an informal discussion 
about the tl'!!aretical and practical aspects of shelf-life detenlinat:ion tdth a 

special reference to the packaging materials. 

31 .Rtrticipants from 14 institutions joined the 1110r c of seminar. rhe 

list: of participants is in Annex 7. 

The last part of the seminar was the discuss.ion. The question; there were ll covered 

the different aspects of shelf-life deterainacion of food with special reference to 
Che problems of Che packaging optimization. SOiiie of the questions were fro• the 
field of legislation, referring to the relevant: paragraphes of food law, connecting 
wit.h the rules ,,f labelling. 

SWdllarizing 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 recoaaended to follow the pract:ice 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 Cent:re. 

---
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3. Fina.l evaluation of the shelf-life project 

a. Shelf-life detera:ination and packaging test 

A cceplete investigation progr.-e was elaborated bf} the expert for shelf-life 
deteraination and for packaging test during the previous mission of the expert. 
This proqr.- was applied to a paclced f~ a:>del selected by the coWJterpart. 
institution. An evaluation progra.ame ws also elaborated which is sui!able for 
computerization boeh ~ •helf-life determinations and f.;Jr packaging tests. 

on the baSft of t.iMI iavestigation p:rograme prepared t:he shelf-life of the 
food mdel was dec.atned for t:hree different st:orage temperatures, it gave the results 
as follows: the shelf-life of vacuum paclced sausage is 22 days at <l'c; ig days at 
~C; and 9 days ae 2s"~ storage temperature, respectively. 

According to the results of package tests, it may be concluded that the mechanical 
properties of packaging .material changed significantly during the storage periods, 
but other properties did not change consequently. The :arbon dioxide gas permeability 
and the air permeability tests were not carried out during the last period 'because the 
instrument did not wrk properly. Therefore it 1110uld be necesary to pay attention to 
iaproved equi,p11e11t se-rvice. 

. 7.'he mathematical computer progriUID!I was not elaborated by the adequate department 
selected of the university of Ankara, therefore it was not possible to cxmtrol the 
applicability of the computer progra.llD8. But the reconaendations 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 bit.ld ove:: his 
knowledges and experiences about the shelf-life investigations to the counterpart 
team. Regarding to the lectures at the S9mposiW1J and at the seminar it can be stated 
that they understood the principles of shelf-life determination and it seems they can 
apply their Jcnovledges IP an other food product::;. HovevP.r, the last half year the 
Packaging Centre did not deal with this matter. 

c. Activities during the S9111posiwa and Seminar 

'!_he International Packaging SymposilUI and the followed seminar organized by the 
authorities gave a good opportunity to introduce the mathods of shelf-life detenni.nation 
with special reference to the proble111S of labelling and food-law. The factories, 
universities and other institutions attending the events promised to clarify the problems 
of shell-life determination in a wide range. 

The interest of the audiance was significantly high not only just during the 
discussions but al.a during the breakes of events- which created further possibilit.ies 
for discuseions. 
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C. Recoaaendations for further actions 

Regarding w the lectures, discussions, panel meeting, and the unofficial 
discussions during the events of the Sy•posium and the seminar it can be stated 
that - according to the earlier experiences of the erpert - increase of food 
exports is the basic interest of TUrkey. 'I'herefore to increase the proportion of 
packed food - including the fresh fruit:s and vegetables - and for that purpose to 
increase the product:ion (<JUantitg/ quality} and the assortment of the packaging 
•terials (plastics, la.inat:ed and met:alic •terial5' is the fundament: of the 
progress. 

A mdern packaging industry can also create possibilit:ies for the energy and 
•terial saving tecbaologies and helps to increase the profitable production both for 
the ho• and for the export mat.tet. 'I'herefore the m:>dernization of food technologies 
(aseptic tec!mologies, combinated preservation methods, B>de.rn sterilizing equipment, 
etcJ is an. iapoz tant step to the national incom improvement. 2'he new packaging 
techniques (Sterili:'.ab.ie pouches, vacuum and JAert -gas barriers, boil-in-bag packaging, 
bag-in-box system, etc.J help to increase the shelf-life of faod, and to reorganize 
the systems of distribution. 'I'he expectable result i~ - beside higher profits -
better supply of higher nutritive food. 

7'o reach the above mentioned main targets it is necessary t:o establish the 
scientific base of the development:. 'I'herefore it is recomaended to elaborate an 
educational progrlUIDt! on university level, and - following the international practices - ti 

establish a department of packaging engineering for education of students, who have 
B.S. degree in chemical engineering. 'I'he packaging engineering c:Ourses M:>uld Uke 
t:t.o gears, and it should involve the science of chemistry, pbgsical-chemistrg, unit 
o{ieration, automati S11tion, and design. After the t:M:> gears courses the students 
should receive a N.S. degree. 

On the fundament of a 11.S. degree the systematic research work for Ph.D. degree 
on uni versi tg level can be started. 

Parallel to that it is recommended to launch the research works, according to 
the natio1Url targets. 

Conc~rning the Packaging Centre it is necessary to work together with international 
experts in Che beginning for a longer period (approx. 1-2 gears} to extend the 
practice of national staff in the research and developmenc works. As far as the 
change of name of Packaging Laboratory of Turkish Standards Institution to wpackaging 
Research, Development and Testing Conterw, implies a wider responsibility it is 
reco1111118iJded to char.ge 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 instrumentati~n. 
ot the Centre for analytical devices, first of all for plastics and laminated 
materials. It is further recpamendPd to improve the relationship with the industries 
using the possibilities of information services. 
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Regarding the necessit!I of increased food export, it is highly recmaend~ to 
harmnize cite research M>rk in the field of food and pacJcaging. fiithout co-operation 
bet:ween the food md packaging industry - including the development of packaging 
•chinery - countable results and profits can not be exp«:ted. 

VI. CONCLUSIONS 

The •rnternational Packaging S!t-.posiwa (II)• offered good possibilities for 
discussions and tD survey Che present si tuat.ion in the field of pac:Jcaging, regarding to 

the requests of c:onsumers. It is recoa.encfed to Eollov this practice. 'rhe 
organization of Symp>sium ... as at an international standard. 

'rhe participati.on of internatJon.al experts should be further iocreased. 
'therefore it wn~d be necessary to 1ncrea11e the p•Jbl1c relation efforts using the 
international joarnals an.1 magazines. 

fbe discussions after the lectures and during the panel shofled the J nterest oE 
audience and it helps to determi.ne the tasks of the future. 

'f'he organization of seminars is a very good idea. It r«>uld be considering 
to ertend the ·duration of them to three-four days, inviting 8're national and 
foreign spealcers, accordin</ to the topic selected. 

Evaluating the shelf-life project it may be concluded that the elaborated 
test plan for shelf-life determi.nation was completed for the model ·food selected. 
'l'he prepared investigation prograaae is applicable to other food, and it gives the 
possibilit!I co design, to carry-out, and to evalute shelf-life tests. Since during 
the last half 9ear problems did not arise r.~lating to the shelf-life determination 
in the counterpart institution it •!I be concli.ded that: tbe prcjecf! Ear she.If-life 
determination was successfully completed. 

SWIDilrizing the conclusiona it can be stated that the shelf-life project 
was completed h!1 the expert receiving the chance to introduce the theoretical 
and practical 11.ethods and aspects of shelf-life determination to a great number of 
audiance during thP S!P"posiwn and the Seminar. The discussions with authorities 
and specialists inspired the expert to give additional recoaaendations to the Turkish 
Government for further actions. 
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Alf11FX l 

L.ist of participants at the •znternational Paclraging SySl(JOsi,,_. organized bf} 
_ t'Urkisb Standards Institution Packaging Research, Development and resting Centre 

(Anlcar~, 23-24 June 1986, 'rurlcey) • 

Institutions ParcicipanCS 

Cbaabers of eo-.rce and Industry 4 s 

Converters (including printing) 2 7 

llanufacturers SJ 
Paper and loxes 3 

'l'inplate 2 
Pl~ic f:tlm and containers 21 
Glass l 

Universities 
(Agricultural and food engineering departlllent) 7 19 

State laboratories 
(Food testing and research) 28 SB 

'l'Urkish Standards Institution l 10 

Consumers lS 28 

Foreigners s 5 

89 185 

-------------------
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Li.rt of lectures and l.acturers at; t:he •International Packaging 5'}9p0Si_. 
organized b1J !'m'.t:isb Standards .rnstitution Packaging Research, Deve.loJ:imeDt 

ud Testing Centre 

(Anlrara, 23-24 June 1986, 'l'urlaey) • 

llVlaber of 

Institutions lectures lecturers 

l'act:ories (producers} 

Paper l l 

'l'inplat;e l 2 

Glass l l 

lfacbinery 2 2 

CODSUller 
~ l 

Research 
rrade l l 

Standards 2 2 

Scientific l 2 

'Jniversity 3 3 

Toreigners 4 J 

'l'otal 17 18 

··---------------·--·'-
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PACKAGING IN THE WORLD 

I. '.:ARSANYI - UNIDO Expert 

The rapid techr.ical development affects on a world 

scale all branches of the industry, in this way the 

production of packaqing material and of packaqinq machines, 

too. As a result, the quantity of manufactured products 

increases, their choice widens and the quality improves. 

As ?ackaging is a complex operation reflecting the deve~op

ment of several branches of the industry /e.g. chemical-, 

machine-, electronic inciustries, etc/, therefore the 

results of these industries achieved in the technical devel

opment can also be n~ticed in the production of packaging 

material and of packagi!:·~ machines, too. 

Packaging r:~chn:;.-:rue, howe"C?!:" utilizes the operational 

=esea=ch results cf ct~~~ brar.~hes, like i~ the manufacture 

of packaging ~ach!n~. i~ ~he a~to~atio~ Jf packaging oper

.ltio:is .anc in the r.eve ~oF:::ent of the ~1<,;:<Jns of packaging. 

rf :he ques~:on i~ b~inq dealc wi~h from the aspect 

of rescu.rces •i! :-i· .. ~ate=!Jl.; /like !'aper-, metal-, plastic-, 

giass-, text1le ~~d ~~a ccctain sense the wood industry;, 

it can also b~ r .. .,ci·:·f"d that the new methods applied in the 

packaginq and in the solutions ~f packaqing, appear as a 

function of aclny s; ·leJ and •:arious i r.dustrial deT/elopment. 
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As a summary we may state tha~ all technical results 

wh~ch characterize the average technical level of each 

country appear in the packaging technique. 

The purpose and the tasks of oackagi~g 

It is not necessary to prove that packaging is an 

i~portant activity ~ot only for a factory bu~ fo~ the 

economy, internal and foreign trade of a country. I~ the 

:ollowing a survey will be given on the situation of pac:<-

~ging with draw1nq ~he purposes and tasks of packaging. 

Perhaps thP. most important function of packaqing is 

the protection ot t~~ product from external effects. Ther~ 

are only a very fe~ yields or manufactured articl~s nc~ 

:.-ec::.;irir.g spec:.al prctection; however, it is undmJ!:°;te~i -:;. i!t: 

fr·~~ the produ::s r~ ~ario~s industries, ~~e focd ~e~u~~e~ 

ef.:,,:: .. iv·" _,. ....... ··are1:,,1 orotec~1·0 .. 
• - - - - ...... - - • " • 6' .- J •• 

Here-, ':~e tas;-: 

sh i !'.'?ing a!-.G ,.-,.~ten.al handling but fO(;d must be :)r~te · -:·~·.:.: 

t.:. keep its !"'1'..rtri..ticr::il quality and sensory ·1:~.'. •.:r~ '...! l i 

ccnsumpcion. This re~uires suitable materials /plast~cs, 
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Environaent protection is also a very important aspect 

and requirement of packaqing. Specially impcrtrutt is the moce 

complete decrease of environment noxious effects of chesnicals. 

The not properly packed chemicals :nay g~eatly contaminate 

the envirorunent and in an extreme case may cause strong 

damaqes, too. 

The further task of packaging is the suitable unit 

formation. Here, more aspects should be considered. The first, 

a~d perhaps the most im~or~3nt is t~e formation of the.han

dling and shipping units. The ta~k is that food shoulc get 

to the consumers most economically, that is the cost of 

shipping to the place of destination should be the lowest 

as possible. These costs obviously include the costs of 

shipping, material handling an<l loading, too. 

When units are f ormec! ~he c:>l)cie anc! the route of shipping, 

the mass and the vclur:'e of t: !-•. -: 5hipt:inqo 
... the suitable uni ... , 

construction of packs - i:"l -:hf? i~t.e!"<'.!St. of easy handling -
have to be considered. In c=der to make ~he handling easier 

and to reduce ':hE: costs va.·: ious shippinq r·""?sources are 

available /s~ch as tanks, 2la~e and side-wa~L loading ~alls/. 

The aspects of unlt form~tion for storage also should 

not be neglecteJ. The tempordry storag~ of half- and end-

products hava to be ':he :no:;t econor.11c .it the factory, in 

the wholesale- and retail trade, in the ~quipment of 

ti:ansporta~ion, i~ ":he shop, at tr.e cnnsumer, that ls ti.ll 

co:.sumption. 
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When selling and consumer units are formed, packaging 

has to fulfill the t~sks connected to ~ale. Obviously, the 

interests of th~ consumers are in close connection ~ith 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 packagin~ is the information. 

Packaging ir. its appearance should ~ot show more or ever. 

~orse than what it covers, that is consumers should be 

deceived a~out the quantity and quality of the product. 

Besides, packaging should contain all important in!ormatior. 

which promote the practical and safe material handling, 

the storage and th<!.: consum?tion. The importance of informatio:"l 

is e~phas.ized t~at for example a separate paragraph of the 

food law determi~·· s tht~ informatior. to b·::? shown O!'. the 

~ackaging or en the label. 

T~~ im~ort~~ce of packaging in !ocd protecti~n is 

··:e~~o<;ntz€:d ir:::-.ernationaily. The pror:cction a•:;z.inst dyn,1mi .. • 

and static stresses ~ea~s that food shoulf aet to th~ 

CC•IlSUITo•'?rS 1.ir.<l.~maq,..rj. 
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In addition to this, the pro4:ection against climatic 

effects is also of i.Jnportance. Suitable econOlllic solutions 

have to be applied agair.s~ the harmful effect of the 

temperature and hWliidity of air, wind, sunshine and so on. 

Special mention must be made on the protection against 

corrosion which is particularly :Unportant in tropical 

countries. In case of nea~ly every product it is of basic 

requirement to protect the product a~air.st water and to 

keep the internal microclimate of packaging on an optimal 

level. 

The protecticn aqains~ da.~ages of bioloqical origin 

must not also be neglected. Varioas microorganisms /moulds, 

bacteria/ attack usually both the packaginq material and 

the food. Microorganisms are very active w~ere tew.perature 

and moisture content create suitable conditions for their 

life. We must think also of the damages of macrobiological 

~rigin, to~. ~ne must count on the harmful effects of 

insects and rodents during shippin~ an~ storaga. Commercial 

packaging does no~ ensure conplete protection. Therefore, 

special attenticn must be payed co the st~raqe, shippi~g 

and to loading places where micr0- and rnacroorganism~ are 

effective. 
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Main trends of development 

Surveying the most 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 

packaqing materials are changing. I~ may be stated that 

the proportion of packaging materials of wood and textile 

decreases, while the proportion of metal-, a~d ~ithin it 

aluminium, and further rnore of plastic and laminated plastic 

packaging materials increases. This has a deep and wide 

economic effect especially in the developing countries. 

The modern utilization of the presently applied packag-
-

ing materials ~akes not only possible to excend the choice 

of ~he products but also aims at the increase ot the 

~aying roood taking into consideration the icterescs of the 

cc~sumers /e.g. ~oderr. opening-, closing and feedi~g 

ei~~en~s1. Fer t~e manufacturer it is essential to i~scall 

~dckagin~ mGch~nas a~d ~ackaging lines with higher. output 

tha~ the pres~nt which requir~s packaginq materi~ls and 

au~iiia~~es of usuall7 bette= quali~y. 
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The application 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 hernaetic seals. 

Swamary 

It may be stated that on a world scale, economicallness, 

effect of advertizing 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 energy 

costs obviously inf lu~r.ce the economic solutions in the 

packaging industry. 

Therefore, chan;es in the economic life require changes 

in the packaging, t~o. The economical as?ects, especially ir. 

the developing cnunt=i·~s delay the new in·.r~stmer.ts. That is 

why, the present I y <PJ..l ;_ lable so·..:rces o! raw materials should 

much better oe .1t.tl.'!.Lec. 

The mater.Lill ~avi?\g and at the ~ame time the compo':!titive 

packaging thus a.r•:! ~ot contradictory cor.cepts of one and 

the other. The we:ght rati0 of the packed produ~t and of 

the packaging mat~ri.aJ, if favo:.ira!}l~· influenced, is not only 

·~conomir.a t but a11= ... :o l ~ . .iterial scsvi:vj ~t:'lution. Machinerizat.1or, 
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also includes a lot of reserves which is remarkable hy all 

means. The modern packaqinq machines ensure gcod ~nc 

suitable protection both for the material ha~dling Jnd for 

the consumers. The design of packaging also att~acts 

consumers. The self-service system is widely ustu i." nearly 

all branches of commerce. In this sense, packaqi~q takes 

ever the shop assistance's role, calls the at.tm1t!.~::1 ·:l~ 

b'.!yers to the products and stimulates the buyi!1C:. 

As a s~mmary, it may be stated that as nacka~i::1~ is a 

ra~her complex technical activity, its development is in 

close cc~nectior. with that of other industrial brar.ches. 

The production of raw material for packaging, the machines 

manufacturing packaging materials, the pack~gin~ li~es a~d 

their partial units reflect the technic~l level of ~iffere~~ 

branches of industries. It seems that the inter~ational 

~ev"'!lopmer.": t:-encs are in clos~ correla:.'l..o:. ...-ith t~·· s(y;Ll'. 

c!•..!veiopmen~ 3nd technical improvcm•;:1t:.. -~~·~cial •.?ITtphas ~ z.~ 

sho<.1ld ~,e giv<?n ~c ~he pcssibilit1.es in t?.e divi~;LC:i ·"""lf 

labour a~d ~o its more wicet· ,...mploy:n.::r. t.. 

L believe c~ac ~~ts confecence ~ill 0f~~r oood 

r-ossibilities for the~ development :>f ~~ct~.:>'J:nrJ tc~r..-• .i..ruf':, 

for the outli!"le and indication of thf: t·.sks. ! iliisr. m1.Jc:h 

s~c=ess for t~is. 
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Pocku~J!!.9 in the woz!d 

Technical development 

Chemical engineezin9 

Packa9in9 mute?ia~s 
_, - auxlfiO?tes 

...... 

Mechonicatl . . 
Elect7.lcat]en9tneezLn9 

- I 

Pocka9tn9 mochine'l'f 
- 11 - lines 
- II - systems 

Automatizutlon 
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&!f!_ose and task tj_f!_ocko9f!!..9-

Unit fozrnatton • 
- consumez packoginfJ. 

tpezsonat, family size J 

Pzotection 

gzou~ pac1<ugin9 
{whole safe, ietail tzudeJ 

tzanspO'lt packoqi119 
{hondf in9, loodintj, shif pin9 J 

9'1afd~ 
9uontLt'f 

Enviionment pzotectiorz 
• 

- diiect (dun9e7.0f.ls matezia!s) 

- indlzect (wasted mateuuts) 

l!_i__/_qzmatlon_ 
- f01mation. { co&Jui , size, etc. J 

- fo!Jellin9 {dccmc/in9 to tlze law O'l wte) 
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- djnoinic 
stiesses 

- static 

- cfima_(1~c; eff_ects ( tempeiatu'le' 

humi dit'f, wind, sunshine J 

- CO'l'lOSitJn ------ -

- ffipfo!Jl_fqe . e/frf_~s_ 
- miczoli.0!09ic (mouf d~ luctezio) 

-maczodioto9i.c (tizsect, zodents, llnts, 
... 

mouses 
1 

zats) 
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/1oin tlends in the Af}{Jlicotton, _ 
_gL[JJ!_cka9iflg. mateiiats 

Ri!Jid containezs 

!9Bf 

Aeuminium 3a33 Aluminium 

9eoss Z8,9% 9tass 
Steee 23,5% Steel 

Peastics 13. I °lo Peastics 

Composite can '1,0% Composite carz 

Othezs q2~ Otlzets 
fOO,O °/. 

'Site can 

3QOi' 

f~5% 

8,J( "fa 
26,5fo 
it,3 fa 
2,3~ 

100,0 fo 
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11oin tzends o/ devefopment 

lllfl.acka!jiil9 mattniaf s 

Moie: 

-Potjme?s 
-new types 
-ht9hel '1'1antity 

-1.aminaf;ed mutetia!s 

~plastic +pf a.stic 
- pfasti..c +aluminium 
- pfastic + papei 

-11etaefized pfastic- fifms 
• > 

-Aeuminium 

less: 
-Wood 

· -- - _Text(fe 
- Steet (6lackJ 
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11oin tzends of development o/_f!_ackoljes ·, 

- 11ate?ial s0llin9 constzuction.s 
I hi9he-r. 9uutlo/. ti?'t pockoJesJ 

- Extended sheet - tile 
J • 

- Pt.oduct SOl[_in~ constzucttons_ 
(dosoye, open~ ct.osll'l.es, etc.} 

- j/nit /!!!_motion 
fnew ~viappin9 methods und muf:ei.i.Ols) 

~new auxLfLa'lies -
( ctosuze eeements, points und vawishes, 

ziodons, etc.) 

- flew ma_cfJ?ng_s qnd etnes 
(hi9lzei capacity, {ess c/eviation in the 

quantilf.f, co -O'ldinotion o/ oper-0tlons) 
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PRINCIPLES OF SHELF-LIFE DETERa'l(INATIOH 

OF PACKED FOOD 

I. VARSANYI - l.'NIDO Expert 

1. INTRODUCTION 

To keep the quantity and the quality, sensory 

and nutritive values of foods for a lonq time is one 

of the main efforts of food scientists and food tech

noloqists. Basically two possibilities are existing 

for shelf-life extension: one is the development of 

preservation technoloqy, including packaging, too: 

and the other is the optimization of storage para

meters /temperature, relative humidity, light/, in

cludinq 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 e::lergy requirement 

of preservation; the cost of ~rJ?ping ~aterial or the 

distribution - are also very ir:\:ortant fr<>m the point 

of view of shelf-life exte!lsicn, ::.o·..,;ever, its cetailed 

discussion and description is ~~yon~ our given limits. 

The main pur~ose of che i:1vest i.gat:ior. is to 

determine the shelf-lif~ of ra~ ~a~~rials, half- and 

end procucts. ~herefore, it is ~ccF.ssary to study 

the deteriorati":l mechanism ::::l..:i dyr.amisi:'I of foods · 

and to select the factors wt· ici-. cauld i.>e in~ luc:;cec 

and modified for keep1:'lg the .;•;:ilit/ of forJds. 
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2. MATERIALS AND METHODS 

It is necessary to observe and analyse the quality 

chanqes of different foods produced and put on the 

market, which are practically from all branches of 

the food industry. 

The principle of the investiqation is to study 

the chanqes of the characteristic properties in the 

differently stored and packed food in the function of 

storaqe time. Accordinqly, - depending on the type·of 

food, - the followinq chanqes have to be determined: 

biological values-/protein-, fa-t;-and vitamin contentr 

etc./, chemical-physical properties /consistency, pH 

value, water content, colour/, microbiological state, 

and sensory properties /appearance, odour, taste, 

colour. 

Measurement 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/iesf 

characterizing ~he 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 9roperty 

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 chan~es. 

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 /S I are the smallest. y 

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: 

- quadratic model: 

- hyperbolic model: 

- exponential model: 

- sigmoid model: 

where 

y = value of quality 

x = stcrage time 

y 

y 

y 
.. 
; 

y 

= a + bx 

= a + bx2 

-b = ax 
-bx = ae 2 -bx 

= ae 

a = regression constant, the values usually are 

according t9 standard /a.;_ 0.33 is recommendable/ 

b = regr.ession coefficient, the value characteristic 

to the rate of quality change. 
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Mathematical-statistical method is also used to 

select the most suitable function which describes 

the canqe. The conf idency of models, that is the 

accurancy of curve fitting - where it was necessary 

usinq transformation - is calculated by error of 

variance. The model describes the quality chanqin9 

of the given food or group of foods the best,where 

the error of variance of expectation is the smallest, 

as follows: 

n - 2 

where s2 = value of residual variance y 

Yi = mea!':ured value of quality charac-

teristic at time i 
/\ 

estimated /calculated/ value of Y1 = 
quality characteristic at time 

n = number of measurements 

4 • CONCLUSION 

Facto~:s rer.ulting the value of shelf-life are 

determinable by objective mathematical statistical 

analysing methods with qood confidency. 

i 

Analysing the quality changing models, it can be 

found that some cf the factors influencing the value 

of regression constant 1!1 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 durinq preservation technoloqies 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. 

.. 

Accordinqly, it is possible to work out technol

oqies and recipes /for example applying inhibitors/ 

which promote the preservation of sensory and nutritive 

values; and also considerate preservation procedures • 

which ensure the internal value in the raw material/sf 

the best. 

Further analysis of quality changing models show 

that another important aspect is to reduce the effect 

of factors which influence the value of regressio•1 

coefficient /b/. Factors 5UCh as: ensurance of the 

hygienic state /change in the number of germs! of 

the product, inhibitic.-. of oxidation and all other 

ef~ects which change ~!-.e food's colour /e.g. light/, 

consistency /e.g. water content/ and flavour /e.g. 

enzymic actions,. 

These changes may be inhibited or restrai~ed if 

already started by proper packaging technique and 

also by suitable storage /e.g. low ~ernperaturei and 

transportation conditions /pre'.rentior. of thawi.ng/. 

Summarizing; the :nethod recor..mended fer shelf-l.i.f.: 

investigations, it can be statec that follcwi::g the 

mechanism of quality changing i~ ra# materials, . 
half- and end-products by the 5 difterent m.:it!1em.'.ltical 

.. 
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models, the confidency is less than 101 in average. 

Explaining the models and analysinq 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 • 



, 
1.Fgu~ 

~ CAUSES a= FOOD. QUALITY CW\NO£S 

- Cl-6\ICAL I OXIDATIVE ~fLA"°UtU,AfCM,LIPIOS, 
DYSTUffS) 

- PHYSIC~-c:~--tEMICAL~'NA1?R ~ ~c; • 
- PHYSl<-AL:-COlOUg CHANGING ISY LIGHT £"1!!12 ..... 

- RHEOlOOICAL Bet-\~VIOU~. ctW«ilNCi IY 
HEAT EFFICT 

- MICROSIOLOCilCAL=·CELL COUNT NUMBER INC.fteASlNQ 
. _, 

' . 

.. I 

""' ""' I 



-34-



-35-... . 



- 6-

MOO EL APPllcATION 

. 00 

~ ---.. -........ 

i" 

0 00000 



-37-
,._~~-....... -~ ... ~- ___ .,..... _ _, . -· --··-- ....... -~···· .. _: 

MODEL APPLICATION 
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fgfel. 
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AllllBX 5 

.l&V'!' C011111111I(IVB OF 'nlB RBSULrS OP 'nlB PACD.GillG SYllPOSIUll 
,_ 1'0 BB ISSUBD Br '1'SB 

.llft"BR&H'ZO•AL PACDGING SYllPOSIUll (II) 

International Packaging Syllposium (II} wb.icb w.u cove.red in t:be ac:Civities of 
ftlrk.isb Standards Institution Packaging Reseuch, Deve.Zo...-nt, 2'esting Centre was 
clone bef:M!!len 23rd alJd 24th of June in the ftlrki.sb Standards Institution. 

1'.be opsll.Dg speech MIS clone by 111.nister of Beal.th llr. llelaet Aydin. llr. Pierre Schmit 
President or M>rld Packaging Organization, Ivan Varsanyi, UllIDO food ezpert; and 
llr. Cevdet Senv from ftlrkisb Republic of Borth Cyprus bad participated by presenting 
papers. Abo, a representative had participated a.s listener from Saudi Arabia. 

l7 papers were presented an4 a panel ns taken pl.ace about •,zoposal.s on the Progress of 
Packaging9. Other tbmn the Foreign !JUeSts, totalll} lBO people bad pa.rticipated from 
packaging •terials manufacturers, fro• packaging mterials coasm9rs, from universities, 
froa Industrial and C.O-erce chimbers and fro• tbe P!lblic establishlllents to symposium • . 

Subjects of the presented papers 1n the symposium sncluded the opinions about paclcaging 
in the M>rld trends and progresses, the requir4!!111e1Jts of t:be food packaging; principles of 
the detendnation of sbeU-life of packaged foods, laminated packaging materials, corrugated 
board; and progress.- on the •ta.I and glass packaging. 

In addition to these subjects, information was given about a research study and a 
design project results "bicb were done by the Packaging Research, DevelojllDellt and 
'resting Center. 

'l'he results of the disaussions had taken place in the panel are the follo'llings: 

- Consumr should have been conscious about packaging 
- It is necessary to continue lllporting of packaging materials, because the confidence is 

insufficient fro• the point of amound and quality in the do•stic market. 
- It is necessary to ltl:Jke 1110re cooperation between the paclcaging materials llllllJuf acturers 

and consumers. 
- It is necessary to follow 1110re closely the progress of paclcaging technology in abroad and 

it is neceasary to participate mre often fairs and exh.ibitio1J6. 
- O~iatzation is necessary in the usage of packaging. 
- Paclcaging •tedals "bich should be used should be absolutel!I tested for quality and 

performance • 
• - Paclcaging Engineering Department should be set in the Universities. 

- Preparat1on ot paclcaging standards should be gained speed • 

• Likewise, a paclcaging exhibition r.ras opened between 23rd - 28th of June and 17 Foundation 
had participated to this exhibition. 

'l'be importance of tM International Packaging Symposium (11) lrom the angle of our 
Country: 

- Our studin about packaging ws announced to foreign countries. 
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rbe subject was ezallli.ned carefully fro• the different angles as packaging 
.manufacturers, consume.rs and the other organizations w.re coming togeci>er. 

- Packaging eJCbibiticn gave to see the situation of packaging industry 
in 2"urkey and progresses a:>.re nearlg. 

rbe International Packaging Sgmposium was ended by 11isbes the participaats to cxme togethi 
in the International Packaging 5!1mposimr (III) • 
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SEMINAR OR SBELP-LIPB DETERJIINATI<B 

or PACUGBD F~ 

<rpnized b7 
Tlirkish Standards Inatituticn 

Pl.ace 

14.00-14•05 

14.05-14.15 

14.15-15.00 

15.00-15.45 

1•t JULY 1986 

.. . 
! : : . • . I 

z hrkish Standards Institutim 
~)raging lieamrch.: Developmer.t and 
Te~tinC Center, Tr&µiing Secticn 

z ~Spee~; . 
Jlri. Hilwj tSll•iLoclLU. 
Seeretai.f General-Tbrkish Standards l'nstituticn 

. i . 
z Activities of Paclcaging 

Rr.Jearch, Develop•nt and 
Testing Center · 

Ka. GUlden ftRIWf . , 
~actcr-Turkish Standards Inatituticn, 
Packaging Research,· Development _and 
Testing Center • 

: General Principles of Shelf-life Determina~icn 
or. Packaged ~oods. 
lifr. Ivan VARSANYI 
Food Packaging Expert - UNIDO 

-
: 'l'EA BREAK A.~D VISITING THE LABCEATCIUES 

15.45-16.15 a A Research Study an the Determinaticn of 
the Shelf-life of Vacuum Packaged Sausage~ 
Ks. Nih&l TEKOR 
Chemical Engineer 
Turkish Standards tnstituticn 
Packaging Research, Developmont and,, 
Testing Center 

16.15-17.30 : Discuasicm 

• 
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ANNEX 7 

Lise of ,rarticipana at the sellinar organized brj f'Urkish Standards Institution 
Packaging Research, Develo~t and resting Centre 
.(Ankara l July 1986} 

Participana 

Industries 

lfilk 2 

3 

lleat 2 

SUgar l 

6 

Paclcaging 4 

Research, testing, quality control 9 

university 2 

Others 2 

14 31 

' 
I 

c 



.. 

1 

, 

• 
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United Nations Develo,_nt Progr~ (UllDP), Ankara 

lfr. S.K. llalik, Resident Represencative, UNDP 
lfr. P.H. de Jonge, Deputy Resident Representative, UNDP 
llr. R. Tourigny, Progra119e .Development Officer, UNDP 
llr. rt. A. Dreusch, Junior Professional Officer, UNIDO 

'l"'irlcish Scandards InsCituc1ons ('rSEJ, Ankara 

llr. N. Esen, Vice-President 
llr.B.B. Ismiloglu, General Secret:Jt.ry 
llr. I. At.ilcler, Be.d of Laboratories and Qua.lit!/ Control Deparc.ent 
Ifs. G. 'l'a.rhan, Director of Paclcaging Centre 

Seate Planning Organization 

Ifs. D. Ulguray, Food Sl!ctor Expert 

lliddl~ East Technical Universitv 

llr. s. Ungan, Chairman of Food Bngineering Deparbneot 
Ifs. G. Gencer, Assist. Prof. of Food Engineering Department 

University ot Anlcara 

llr. A. Eksi, Assoc. Prof. of Faculty of Agriculture 
lfr. L. Calcici, Professor of Political Science-Management Department 

EGE University 

lfr. E. Saygin, Professor of Food Engineering Depart.ment 

Export Promotion Research Center 

Ifs. G. Otaran, Expert 

DYO-SADOLIN Co. 

llr. F. Das, Director 

Eregli Iron and Steel florks, Inc • 

Hr. F. Karaoglu, Chief Director of Quality and lletallur1y Section 

JtllllU I 

'l'urki•h Bottle and Glass Factories World Packaging Organization 

llr. Y. 1igit, Director Mr. P. Schmit, President 

PinAr Dairy Product• Co. 

llr. A. Arsan, Deputy 'l'echnJ.cal General DJ.rector 

.,. 




