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1. The expert was assigned to prepare papers on food safety, 
advanced food packaging and shelf life of packaged food and 
present at the SYMPOSIUJM c,;~ PACKAGING PROBLi:MS OF FOOD 
INDUSTRIES IN HOT COUNTRIES 18 - 20/November 89 in Baghdad, 
Iraq. 

2. The duration of this contract started on 09.11.89 and expired 
on 22/11/89 when the expert left Baghdad. 

3. Due to the importance of packaying for the Devclopin~ 
Countries, the expert prepared two papers to be delivered at 
the Symposium: 

3.1. Food Packaging: Food 5£fety - Shelf-life and Storage 
Problems 

3.2. New Technologies: International 
Development Countries Per~pective 

situation and the 

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

5. The second one was related to the ~cw Packaging Development 
for ~he food industries oriented to plastic material, 
considered the most important one for the 1\rab Countries. . !f"he-
111~- aspec~ wete one f~f' tke -Ar•b- ~t<-i-es... The main aspects 
were the knowledge of these developments fro~ Western Europe, 
Japan and USA and how these technologies could be applied to 
developing countries, gradually. The Brazilian experience was 
emphasized, showing that what .i.s good for these developed 
countries not necessarily is gooJ for the developing 
cou~tries. The importance of havinq Pac~ayinq Research Centers 
as CETEA, established by UNIDO is a important factor in order 
to assist the food and packaging industrie>s. Tile n:ain 
technologies considered were: Microw.-:vc P.:ick.:iqc, Hetort Pouch, 
Modified and Controlled Atmosphere and A:>eptic Pack<lCJC. 

6- Due to the fixed program only the fir;.t paper .,.-a:; presented. 
Both papers were delivered to the ,\r<ib Federation for Food 
Industric:; and to UNDP office in l\."l<jhdad. 

·1- Accordin<J to the contract, thr<'<~ coj,i<·:: <>f !. ii<• j•.lp<>r on<· ;ire 
presented in the ANNEX ' and three copie;. of p<iper two in the 
ANNEX 2. 

8- In the Annex 3 it is presented the Proc1ram of the Symposium. 

q_ During the Opening Session of Symposium, with tlieparticipation 
of the Ministry of Industry and Co~~ercc, Or. Maysoon M. 
Jafar it was emphasize the importance of havin<J a Packaqin<J 
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Centre in Iraq in order to assist the local food and packaging 
industry • 

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

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

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

I J. The photos of the Symposium are presented in Lhe i\:~:;r-::·: 
6.These photos were also delivered to the Arab Federation for 
Food Industries. 

14. An Exl1ibition show with some Iraq food products was held 
together with the Symposiun. The main products exposed were: 
edible oil, dates and dates products, p~sta, dairy products, 
juices and dehydrated drinks. 

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

15.1. Due to the need of information in the Arab Countries thn 
expert gave t0 the Arab Federation for Food Industries lhc 
following documents: 

• New Tec..:lrnoloq ics for Storaqe Food Products 
• General Aspects of Shelf Life of Food Products 
• Migration of Plastics Components into Food Products 

15.2. Meetin<J with Dr. Adnan s. Al. Samarraie, hcaJ of the 
I::nviron111cntal Pollution Department, Dr. Must.af;i H. Al. 
Gazali (Microbiologist) and Dr. Isam M. Jawad FcJod 
;,cicntist all of them from the Diolo<Jical Hc;,<~arch CcntrP. 
During this meeting the expert passed the experience of 
CETEA in Brasil that started as a Packaginq Section of 
ITAL and today CJOt a very importilnt Packaginr1 Ccnl•~r in 
Brazil. The basic. ;,tructure of the Scientific He!i<'iarcl: 
Ccntrn is the following: 
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S.R.C 

B.R.C. 

Biological Research Centre i--------- -- -- - ,-- ------- --- --- -1 

E.P.D. 

Environmental 
Pollution 
Department 

-- --i--------------1 
Food 
Section 

According to the expert experience, the m0st appropriate 
would be to start some packaging activities in the Food 
Section. The Biological Research Centre staff, have a 
tendency (due to their type of work) to see packaging 
mainly on the environmental aspects. Of course this is 
today one of the top subjects of this area, but for 
developing countries as Brazil and Iraq, there are other 
as tran$port and distribution, minimization of losses, 
shelf-life and delivery of food to the poor population, 
much more important than Packaging the Environment. The 
expert advise is to work in both reas. This statment was 
also presented in the Symposium 2. Another important 
aspect of the meeting was the need of integration betwe~~ 
the B.H.C. and the private sector. Dascd on the expct 
l'Xpcrirnce thi:; i;, t-11c only way to as:;i;,t the country. The 
Symposium ;.how:; that n.H.C. is alreacy starting to work in 
this way. 
It was suggested to the Packaging Section to start some 
activities in the r'ood Packaging Arca. CETEA will be 
available for somr traininq if necessary. 

15.3. Discussion with Dr. Falah s. Jabr, Secretary of the 
J\rab f'edcration for Food Industries. The main important 
aspect of this conversation was to establish a good 
integration between CETEA and the Arab Federation. The 
nrazilian experience with the J\raL Chamber of Commerce 

J 

,..._ 



may also be int~resting. Dr. Jabr think~ that other Arab 
Countries should start activities in to tbe packaging area 
that was supported by the e~pcrt. The exchange of 
information between CETEA and Arab Federation will 
continue. 

15.4. Discussion with Eng. Reyad Y. Al Sheitch from the 
Iraq Dates Processing and Marketing Co. This company 
started to use a thermoformed plastic tray to pack dates 
using gas flush for modified atmosphere. Due to the 
quality of the film used and to the heat sealing 
ploperties of the package it seems that this process is 
not useful! to this company. The expert took samples that 
will be analysed and discussed with them. 
Another problem is the perforation of the lOkg vaccum 
package. This is due to the the sharp points of the dates 
and one way to reduce this perforation is increasing the 
nylon thickness of tt.e film to enlarge the mechanical 
resistance. Mr. Neil R0~so11 from !Tr visited the company 
and gave also some reconunendation to improve the system. 

15.5. Meeting with Mr. Suhan s. Al - Adhami and representative 
of the Ministry of Industry and Commerce. As most of 
countries in the world, Iraq is also looking for 
Arternative Packag~s for some food products. The main 
products discussed were: 

• Tomato Paste 
• Ediole Oil 
• Preserve Vegetable 
• Dairy Produrts 

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

16. CONCLUSIONS AND RECOMMENDATIONS 

The existence of events as the "[;ymposium on Packaging Problems 
of Food Industries in llot Countries" i::; vital for the development 
of this important area in the Arab region. 

The exuert cxperienc~ obtained in Marroco::;, Tunis 1 Jordan, South 
Iemen, United Arab Emirates and now Traq show that. will take some 
time for the packaging area to be con::;idered part of the food 
systf:'m in these counlr ies. There is a l<1t. of thir1gs to do and the 
bcqininq of creation cf P.Jckaqing !,!ucle1iur; in different /\rab 
countries, urdouhtad~ly will b0 one of th<.: most important 
activities for lhc de'. !lopmcnt of thi:; /\rca. 
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Commod i t~,r 
Roots/Tubers 

Carrots 

PotJtoes 

Sweet Potatoes 

Yams 

Cassava 

Vegetables 

Onions 

Toma toes 

P I.:rn ta i n 

CJbbage 

Cauliflower 

Lettuce 

Fruits 

Banana 

Papaya 

Avocado 

Peaches, 

apricots 

nectarines 

Citrus 

Grapes 

Raisins 

f1PPles 

Production 
(1000 tonnes) 

557 

26,909 

17 ,630 

20,000 

103,486 

6,474 

12 ,755 

18,301 

3,036 

916 

36,898 

931 

1,020 

1,831 

22,040 

12, 720 

475 

3.677 

DJtJ from NJtional Academy report. 1978 

Estimc::ted Loss 

S-40 

10-GO 

10-25 

16-35 

5-50 

35-100 

37 

49 

f 2 

20-80 

40-lOL) 

43 

23 

20-95 

27 

20-95 

14 

Table l - REPORTED PRODUCTION AND LOSSES FIGURES IN LESS 
DEVELOPMENT COUNTRIES. 
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dq.>Enllill!J cm the pack~•gin!] tl1spu11il,1lil!J. Of LlJIH~E:, there· ,1..-f' 
ulh1:r f.u:lor•; ll1.I! will i111'h11·11,1· ll1t· d1·v· iup1u1·11I .,; !i ... ·.• 

111.ukt:l~ .. «llU d~· prot.l1Jcl 41.1<1lil!J, lul,11 '11J.:1l'l~1 l0!1lr11l ·.~;·.l.-r.1, 

distrib1Jtiun S'JSlcm .:lflU CO~ls. 

In this conlc:;t, unc u-f lh..: bi!E1c.:st pr1.1l1lc111 for lhto: 
lhe t.lt:veloping co•Jnlrics i~ the 1..1c~; uf' i.2chni.~al 

infor111alon/knowlcd'.:)t-:, lfl oruc..- lei •>L' .:1blc to 
packe1gi119 problems in an Effective w<.~'J-

i11J1J:.,lri1·-:-.. 111 
dtid CU!UhlCl' C j a J 

·~I) l Vi:: ti IC Ir 

This i-,, c::lrcroEl'J import;;1r1l in tla: fouc.J pack.:.;9ir19 ~ • .-c~· .-r1c.i lt;·l<•'.J 
a SE:l'ics uf dEveluping C01J11tr·iEs is pL:1nning the ,:1·c_.t:o:1 o·f 

pack;:1ging l.:.1horo:1torics and P••cka~1iny c:c11lre•>. 

The Bra~: i 1 i <HI c.:pcr i encE in crcat in!] cr.:TEA - The Fouu P ... _k "~ 1 ri~J 
Trchnolog!:J Ct.o:nlEr i.\imE:d <•l work in9 togi.:lhcr with lt1c ind•J".lr'.J ;u1d 
the !:JUVcrnmcnl frn· lhE dcve}opnwnl Of lhE: ;>i.\Ck<:\giny . ..re.:\, 1·_-; ,, 
vFr!:J good c::amplto·. 

In lhc packaging S!Jstcm, i.e •• d1Jrin9 
storage and distribution of food products, 

p r o iJ u c t i on • l r· ,\ 11 · , 1 • u r l , 
the deter ior.:.t 1or1 and 

1 osscs (Jf these p1·0J1Jcts arc funcliun of•• sci-its ur f,.tLc.!·~, 

cunci;:r·11cd 
iHIEq•Jatc 
minim i::: i ng 
i mpc;r l <1r1 t 

with llai:' ph1Jsical. ~ iolU!:J 1cal c.<nu hum«r1 as••cct s. t"111 
;-iacka~c has a vcr!;j important role in r·l'ulJLin:J ur 

tht:sE los<;es and this co:1lributio11 1•; ~,till 1uorc 
in developing co1JntriF<:> s1Jc:ll as Bra~.il <Hiu Ir.«! whcr·1..· 

lhc climatic condit io11:; ,\re •;r~·v..:re. 

B<.1sically P<H.kagcs arr. ~>PEc:ifie:d not onl':.I t>a~;cd cm lhc prultclion 
nt:i-1.l'.:; of lhc food prud1J1.ls, b11t ma111l•J cor1~.i1h.r in•J tl1F Pf11.l·J1ii[N(i 
~;YSlLM wich co11•,ic.lL:1-~. thc prod11c:lirn1, ~.lu~gc <1111.l d1•.;~ril••Jlil•n 
1u11dit ions. 
"lhE m<tin p<11.k;.1~1i11~1 f1Jnct ion i~; to: 

Contain t. hi:.· p1·uc.lt1c l: 

Prot El: l l l1c prlJc.liJc: t 

Idc11t1r!..f, 1nror111 • .111d "><::11 thi: prod•1cl. 

rur ()IH. 
"P..-ot cc t. 
fl 1.1 l I"' i t I VC 

L l)llll l r it:•., fllil~Jlit: l hl· r110•; t i 1111•01· I ,,n l f11111 t i 1or1 
l h , · P r o II 1.1 c l " •. o t. h , 1 t t Ii 1 • c o 11 • . •.11111 r w i I I Ii ..• v • " 
anc.J ,1dv!'Jat c· f•r ,,c.J1Jl. l. 

I'. t fl 

',,1 fL, 

f h C (\II UI" 11 • d 'JC () f' l l H.' fl<\ o.'. Cl I' d '.:> l h i:I t <I f f C ( l {. la C: f () ( l d (' l'f 1 d I H. ~ ', f I" ( 1 In 

I.hf' prod•.n.liurr lill llu: ru11'.,IJlllf'll<>:1 otl'l' vrr~J lhl!'llrt .. 1.l 1 .. r tl1t: 
devclopnu·;nt .1~. fur· the •,p1:c i r1co.\I l(Jfl of " p.:1ck,\!.)C. The I l'J'll" L 

•:.l1ow~. the: m .. in f.1ctor'> lh<<l will influcric1.: in the q•J«l1l~ u1 lt.1..' 
foud p1·uduct.·~-
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HAZARDS RELATE::> TO FOOD PRODUCTS 

('I vt·ry i m!-'ort .,mt consideration concFrn i ny the pa•:k ag 1 ng is 
related lo the c~racteristics of the food products. 

In a ylobal way. it can be said that the probl12ms conccrnin~ wii:h 
lhF LcJ11t<:\mi11at ion uf food products r·elated tu pai:kag 111'] cM1 be 
divided i11 lwll ni;:\ill categoric-.;: 

- Cont.,n11nation duE to the in.:.\dcqualcd use of p.:.\ckuin<J 

Cur1t.,u11i11al1on d•Je to the µ.:.\l:kaying ru~\tcr·ial or due 
i11t£rdct ion 1Jctwct:t1 f..:·::>d and package. 

lo th.: 

Hit: conlaminat ion duE' lo the inadequate use 
1_,., ... iL,dY the ha::~;rds p~cscntc:u in lhr-: Figure 
lliolu~ical. Me:ch<rnical i:'.nd others. 

uf 
1 

p;::1cka<_;in~J is 
<.\ s: CI i m;:; t 1 c , 

lhE cuntaminat ion rElalt:il t~ the interact ion of the -food-package 
1s more c.umplc::-: and todi:.1<,t the most important arc: 

- Cunt am i n.1t ion of n•et ., 1 pack ages in car>ncd foods as 
<•Ill.I 1 ron; 

lead, tin 

-- 01 F ·FLAVOR c.1.ml am i n;_~r_ i 011 

Cunl.1111111 .. \l iun of p.;1Lka9 ing material due to mi91•;;;t ion .;1s pla~.t ic 
mo11umers, ad1L;vv·~ .rnd othEr pack<19irig components. 

j11 order lo better •Jndt·rsland lhi::se contaminations, it is 
1mpurtant to visualise that packaging of foou products is a 
lcL1111iq•Jt: •Jsc:d U1ous<\nds of years ago. Conc:crnir19 with ti.is ra:w 
product di~tribution suslErn, the packaging revolul ion slarlEd on 
·h~ - '...i0 with lhc introduction of new c:une>•Jmcr habit~ •• 

(\•, LIJl\'jCqlH'llCI' ur f:IJj•; !:;ocia} ~\lld lEChllo)ogical r·cvuli1lioll, llCW 

111.,l·r 1.d~ •• p.:.H:ke1gin9 and syslcr11s were ut:-:vt:lopcd 1n .1 <,llorl 
l'•:r 1ud of l 11111:.· with i.\fl introducl ion of new COfl~:,~pt!:> or ~_;,~.r-TTY OF 
rooo nNO PACKAGED PRODUCTS. 

J llU<l'I r ~>lJC. I c-l 9 is m•Jc.h mort:: c:u1H.crncd with h l: .1 l l h .::1 ~.pc c: l ~; trf 

llw p,10.kC\~Cd foods as well dS with ccolo<Jical and 

c 11v1r cinmc-nl.11 a~;pcc:ts. 

011 lhc: l•lta:r· hand. lhcr·c i~. no dUIJhl tli.1l witlll>•Jl a f'.1cl:.1~1ir19 
!)~j•,t t:lrl, t oci.(IJ • l hel'C i "_; no way t 0 fr:Cd our c,oc: i f:l •J, •. 1r1cJ the 
l11.11cf its t h<1l t tic- Pack C:\g i ng br i nu .. tu l he ~;oc: i c:l y c1r c r11uc.h rnurc 
impur-L\nl than the p1·01JlEm!i CSAFEl'Y M:iPC:CTS> involvc~d crn lhi~,; 

i:\r Cc\. 

1"111oll1l:r c r IJl. i ell cl "·PC:l. l is r .,: 1 C\t c:d t 0 the [kvc I op i ll~l Count r i c:~. <1!:". 
Jr.1.:1 l for e::amplc lh.:.\l i!;;, what i•:; mon:: import;:u1t locL.1 1J: tu feed 
ll1£ pup•Jli•liun tl1;.1l i~> ~;till ~;t~1rving, tu minimi;,:e: the food 
lo~se~ th•l drP ver~ high or lo be concerning with the SAFETY 
n!if'Ll:IG well and ;.1r1 ;,, 1 ~J ~a~ d in dt vc I Of•f.'d 



cuuntr-iEs? Ttac <1n~wer- is not so ~imple, it 11~-cu"-' « baL111lt' .:,~10 

mayl>t:: wi: shu1.1ld wurk in tt.cse two arc,\S ~~i.u1..1.lt.:u1eo•.J'..ly. 

Conta•ination of heavY metals on canned food 

Canning is mayb1:-~ the most 11sed procc·~s in lhE prcr,cr·v,\t- ion of 
f'ood prulluct-.;. For developing co•Jntrics, were tt.c "cull.I Lh.1in" i~. 
c;-:pcnsive and not well devclopcu this pruccs<:> i~, •111do•.Jut1.dl•.J llot: 
mu':>t in1purta11t. 

Concern ins tt1e sufely aspects, we have first the miLn.:iuiuluyical 
that is more rel.:\tcd lo the food proccssiny th,\l as tod.1•J w;_·l1 
•.Jn1..lt:rstuood with a mini111al problem lo the cons•Jml·r. 

Tt11:rc are also <:>c\fcty proulcms d1.1.: to tin: inc\dcyu<.•tc h«11dl 1ng, 
t 1· a11spor t <HH.I st or ''!:I"-' or cor·ros ion prob lEm that as cun~.c:~ttJC11ci;.· 

will i11uu1..e ,1 n1icrouiulog1cal cont;.~min<.ilion. These 1d1:;•,i1~<.d 

mccar1ical problems were mir;imi::cd in tht:: L:,st 20 ~car~ • .:rnd to.i.:..y 
represents almost no risk lo thE cor1s•.1111cr. 

f\nollacr import,\nt c\Spect is rcl<•tc:d lo the curro~1011 
prod•Jcl<:. with lhc miyralion of lead, tin and iron. 

lrcm .111«..1 lin i.1rc still •.JsEli lo 1.h:tt::rmi11c: lht.:: sta:lf life 
fuod~ ~s cstipulatcd b~ the World HEalth Organi~at ion, 
no biy problem with the health aspects. 

Lt:.:<d 
This 
food 
wcl l 

is lhc must iropurt<.u1t- mEt.d rcl,,tcd to the hc.di.h 
was one of tt.c cr·itical points 1n the c::pu1"t«t1or1 
by uevelopin9 cu•mtries, lhc lc,,d conlaminal ion, 
known to:-:iculogical contaminat ior1. 

uf 

l•f (. ,.1111c.:ll 
U 11 t WI th 

~\;:,!lCCtS .. 

llf L.1i1f1CO 
WI t :1 the 

wit. t. u ... ThE metal paLkaging ind1.1~lry, ovcrLurncd 
introduction of the clcctro-weldEd rans, i .c., t!1r-:,c thrcc·-p 1 cc.c 
cans soldered with Zero le..;.d in lhc· •;1dc ! .. ~-·;:;ru. T11da•1 
mo~;t of the c.<.urnin9 lines of dcvl:lupin!.J co1111lrit·!:. ,1rt' rcp1 .. t i11'..: 

the lcau·-1. in solder· by the 11c:w wc.:ldt:d systc.:111<;, "" it ..:;.:.u1 Lie.: •,i:cn 
i11 lt1c slides. 

Off-flavor contamination 

lta.· diffc:ri..:nt fuod pr·ud•H.l!:> h<1v1: " • .• 1•cc.if1t 
the 1..onl .1111111.it i 011 h•J off ·-fl <.1vor •, d•.1c l <J the p . .- h ·"l i 11~1 

•., l II._, i : . I I I t !J 

Iii,\ I. t: r I , \ l ', " 

011c of I.he mnc,t import<111l '\<,pee.tr:. of lht: f'i.IC.k<.•~Jlll~J I'. lu .:\Vt.id 
the d1.:vt.:loP111t:11l of off-fl.1vor· in the: fuod pr·ud•1cl.-.. Of'f-fl.•VCJI' 1•. 
,, rc:hull. uf' <.1 <.:ample:: bal.1nc.l: bct.wcc11 1.t11.:miL.d ~1ru1JP'-• 111lu 1111· 
food~. r1rl'J lllUdifiC<\lion Of thi~, cq1.1ilibl'"i1Jnl ~1111 r1:•,1.1'l Ill lh1· 
dcvc:lopn11:r1l nf or!'· f}i;IVCJI'". 

ll1e i mpor- l .. 111. fcH.lorc, 1r1 till: development uf uf f· 

l 



Off flavor 
matErial. 

Food in9red1Ents (components) can migrate lhruu9h thE package 
changing lhc natural flavor o~ the product. 

The food product can react 
p.H.;k a!j£. 

with the 0::99En c::i-:;tEd inside lhto· 

Hicruryanism or cn=ime5 can develop off-flavor 
product. 

In llu: food 

Off-flavor can bE dEvclopEd by the interaction between food and 
package. 

lhis last example 1s important mainly for flexible ~aLkaging 

wht::re the n1i9rat ion of r12sidual solvents is the most i111port.u1t. 

In thi'!:> paper consideration of off-flavor contamination will lH.' 

prco:;io11tcd for the followin!J food prud•Jc.l calc9or9: 

1- Fresh products; 

2- Fro.:cn prod•Jcts; 

4- Cann~d products; 

:::;- CcrEi.ds; 

6- Su9ar; 

1- Chocolates; 

8- BEvcr-ages; 

9-- Edi bk o i 1. 

CETEA h •. 1-;, 

publ ishcd 
Cum~oncnl s 
organ i.:Er~>-

bt::cn wor-kiny in thi-.:> arc:<.1 in lhe la~.t HJ ut.:•11-~ ,111<.l hi.1•J 

a mar111al cnt il led: "Mi9r.;1t ion of Pl.:1·~t 1c P,;;ck.1~.1 ira~J 
into Foud f'rud•Jcts"Ci> tl1at will b.:: giver: lo the 

T"hrou!)h lhe.·sc: 10 !_.JEC\rs of c;:pcr it:r1u·, CE:Tlfi inti v'iill.C:<.! lliL wcl l 
kn1Jwn "HOf .JAR TECHNIQUE" lu the Or.<::.:ilian P;.ck;.1•Jin9 Ind•.1•,tr~1, 

that L<H1 control <HH.I idc:nl if~ mu•"l uf llll: 1'"£'~.idu.d std vent'• t t.al 
can ca•J•>t-: llii·~ contan11nal ion. 

C1.mc.crniny w1lh the: c:onlr:nt of lh1=:o;.t-: re~1d1J.d •:,olvcnl•,, I.he 
q1J;dity 1-unlrul ur lhc flc::iLlf_' pr.1ck.<'.Jifl'.J matFr1<.ll•. 1...111 11nl~J t.1· 

uune if it i~ known, the m1:1;.:im1Jm lev£1s of lhL·~•c cu111poncrit~. wtH·rc 
the '~C11'.:.ur ic. 1:val•Jal ion c.~1n dclccl lhi;: uff-flavur-s. 



In th£ •;t,,blisl1111t::nt of these stanu~\l"u'J, m.,ny i'••clur··, m•1~l u•.· 
consillc:rcd 5•uh a~: 11at•1rc of the flc::ihlc f1l::11, t•.1r•.- ur 
str•1ct•1rE:, or i9in of the rcsid•1al •,olvt·nt pri11t i11:J up.·r,d 1t.1:i ~r.d 

lcu1inatiun, nat•1re uf th£ solvent$ •u1ll typ€' uf the food. 

In the te:chnical litcrat1Jre: there: ar£ 
E•1ropc, that are: prTsc:ntcd in the: Table 
Gi lbt::r t that i!:> 1\)m<J/na:::! for .d l solv1~11t~-

ORIGIN 

LAMINATION 

PR INlING 

SOLVENT 

ETHYL ACETATE 
METHYL-ETHYL-KETONE 
METHYL-ISOBUTYL-KETONE 

ETHYL ACETATE 
ISOPROPYL f"ICETATE 
ISOPROPYL ALCOHOL 
ETHi\NOL 
HEPTANE 
TETRAHYDROF-URl"1N 
METHYL ETHYL KETONE 
TOLUENE 
TRICHLORO ETHYLENE 

st ,'lndar li •, 

-· <-- , or ~·1~g~:st ell 

Mt'tXIMUM LIMil 
SUGGESTED 
wg/ru2 of walt::ri~l 

20 
1~ 

10 

30 
1\'.1 
30 

10.0 
30 
t:i 
10 
10 

10i:> 

TABLE 2- STANDARD LIMITS OF RESIDUAL SOLVENT~ USED IN CUROP[_ 

I II 

l1'.J 

fmothcr import.mt work d...;nc b!J CETEf"I, with printed pulipro;:>ilu:c 
film tu bt:: tJscd on !:>nae!<<.> anJ bi~:;c•1il'.:;, showt:d tht.: f,)il11wir;~J 

m<1:: 11111Jrn 1eve:1 s. 

-- ETHYL r,C[If"llL --·---------------- - 4111!)/1112 

-· [ TllANOL ··--- --·-----------·--- --- ~i0m•Jllo:• 

lOLUENE -------------------- 10•~/m~ 

- 1:;01•:rnPYU'il.CvllOL ·- - --- - -- -····· 1.01;1•1/ru;• 

On l.ir.iinalcd ni;;1tc·ri<.ds, it lUt.Jld lit-: 11~,c:d lht.· followin•J limit•.: 

ElYL 1iCrl1HL---- ·· 

IOLU!NE---------·- -------- 10rng/m2 

UllliilOL - -- -···- - -



Higration o~ plastic •onom£rs 

ConcErning the migrat 'on of plastiL muncruers inlo fuod products, 
the two most important are: PVC \Pol!;:!vin!;:ll chloridi::) <.tnd 

•· Ol YSTYRENE. 

In 1973 after 11any years of use of PVC as food packc.~1i11g 

material, it started the fir·st compldint conct:r11in9 wilh thi~; 

material. Small quantities of Vinyl Chloride CV.C.> were four.Li 1n 
alcoholic bev~rages packaged on rigid botles. In 1974 the first 
papers showed thF existance of tumors on livers on workers 
exposed to high VC concentration (1000 ppm). 

lhe publication of thesF c:-:pcr in1ental war~.'-' and the Del«nc~ 

Clause made the FDA tu review the use of PVC for Food products. 

The toxicity ~spcct of PVC has two parts: the first une is the 
exposition to the VC through the breathe of this monoruc~. for 
example in lhe PVC industry. In 1974 the USA established ~s lppru 
the maximum daily exposure CO hours) on rEsin industries. 

lhe SECOnd arEa 
quantities of VC, 
thE food products. 

is the possibility of consuwption of ruinimuw 
as result of migration from the pack..-1!,J iag to 

The migration of VC into the food is conscqu£ncc of the 
incomplete resin pol i11er izat ion. It is estimated that 907. of VC 
~\re converted into PVC. The 10i; can be lost in the atmosphere or 
been recovered into the processs again. Small quantities of 
monomers are free in the resin and car. be lost in the different 
parts of the packaging product ion. 

1'1fter the 
q1Ja11 t it i cc:; 

food. and 
ad i t i vat i on • 

packaging production, the losses of these small 
of monomer<,; can migrate through the Pi:.lCkC\9!:: inlo lhc 

the: PVC cc.'n hL' rc:spuns.1blc for the irll:i1..ll-ntal 
as it is defined by the F<J<Jd ~rnd Dr1.1~1 

ti U Iii i II i St r .:1 t i Oil • 

lnt€rnc1t ionally the sc;ct isfatory level of residual VC on p.u-_k.:.91.:~• 

1s ippm. It is also very important to mention that in th1;; l«::;t. 
vc.:tr~;. the technological developments rcd1.1c:c:d the rc·~.id1J;;d 

n1onon1crs of rc•o;ins in the acceptable lppm level. 

In prac.t ice, th€ VC levc:l on pack.:19ing m<1l£:ri<lls is muc.h lowt.:r 
lli.tn 1ppm • .-rnd the VC migration intu fooJs i~ l.Jc:luw the 
dc:tc:c.t icm 1 imit that is between 2 ;;rnd 10p.p.b. dc·pc:ndin!J ur1 the 
food product. 

The problL·m with the 1J~;c: of polystyrene .:1s fuod p,1d:c1~11n!:) 

ni.1tt:r i.:11 rc:l.1te•:> tu the prcr,cncc: of 11011 r•ol•Jmcr i.:cd 1u.1l1:r 1.d ir1 
l h c: ~. t r 1J c t •Jr c: , ma 1 n 1 y l h c ~. t ~Jr c: n L' • 

St 1.1d i c•,; 
d i 9t: ~. t 

have known th<\t thcrr~ i!:> no c•v·c inogcn d<1119rr 1n 
in of thi~; monomer!>. flnotht.:r vc:r~J important .1~.f·ccl 

10 

t h1: 
I • ~ 



cuncerning 1o11lh the ruiyrat ion of pulyst 1rcnc 1nlu fuod. •s till.' 
car ... ct•:r ist 1c odor o.u1d the off-f'lavor thdt ·•l-'l-'£,1r5 111 u.c 
prod•Jcl. Many rescarche:rs say that the off-fl<\\tur d•Jc lo tl1L' 
migration is dclectEd in ru1Jch lu1o1cr q•Ja11l1tic~ l11,m the 
toxicolo9ical q1Jantitic:s. 

t'\ con1plclt: e::planat ion of thc-·~;o.o: twu t.11 cpl y 
di·~c•JsscJ 111 CEflA IJuuk: Mi9r,\tio11 of l'l.1·.,i:1c 
Cumpunt:nts 111lu Food Prucl1Jcts"C1>. 

SHELF LIFE AND STORAGE PROBLEMS 

FuuJ products, i11d•1str i<1l i;;:ed or not, are s1.11Jmillcd lo sumc 
c.hcp1ical, physical, microuiologic;:\l or/<111d c:n::in1<\tic chan~Jt'_; l11;:\l 
<•Ctiny 1ndt:pEndcntly or in cunj1J11ction cdn r11odify these ur1CJinal 
qual il ics leading to a deterioration process. 

111 otdior tu minimi.:E these losses or ch;:,n9cs in the pruu•u_l, 
p1-oce~.~;ir1CJ and pack~19in9 technolo!:liL•; 1o1i.::re ucvclor·•·d. The 
m.li11ti;;:n,u11.:e uf the .-.cct::pl,\IJle q1J,\l ity of the foods bdscll 011 •~ 

series of p~rarncters is somct irue classified on shelf life. 

i\l'lother definition of Shelf life 
prod1Jc t ion to l he:' consumpt ion 1o1herE.' 
based on the nutritive val1Jc, flavor 

i5: the period i'ror.1 the 
it has an adcq1Jated quality 
le::ture, and appear<.u1cc:. 

The: shelf life: varies with the type: uf food, storage, tEmpLralurc 
and packagE u'....>cll a~ it c..in bt: sEcn in the Fi~1.1re 2 .. 

Thi:.' pe:rformance: of the P<\ckagc <:.\nu the rEs1Jlt of the m<\inlE·n<:rnce 
of the:: prod•JLl q1Jalitic:s, Nill dFpt:nd <.\mon9 other factor!:>, 011 
the: adc~1Jatc combinatiun of paLkaging ruatc:ri~ls and packay1ng 
S!JStcnis. This can bi; sho1o1cd in Figure 3. 

Different pruccss1n9 and p.1ck;:,ying systems <1ri;~ now av;_,il;:.,hlE lu 
be •J!~cd in order to mantain thE 111ost import~rnl paran1c:li:r!, of 
qua~ily of food products. 

Tht:!:.c L.'\s1c p.1ra111ctcrs .~re: 11utritivc v.d1Jc 
micrl1b1ulCl!JiC<.\l gruwlti 
organolc:pl iLal q1.1alitic~ 

f"'ur l:();i~,IJAICr ':> • lllO~>l of l lu;: t i Q•C t lil: l ,C\~;l CHll.' I'" I. lot: 1110~.l 

1mpu1·t.,nl pdi'<.1111r:ter ;.1s il c.~n uf: easil!l med•,•.1rEd l1'J • .• urn•: 
<t•Jal 1 t 1r~. of the prlJcl1Jct .:\~; lc::.:t1Jrl:, fl<.\vo•Jr, odor, cr.do•Jr, clL. 
It 1·~ important lo c11fa!:>i;;::c th.~l an!.) cli.H19c 1n tl1c~.c: q11,1!1l1c! .. 

W i} } d j r CC. l 1 ~I <If f Ct: t l fl l: l. Cl II'.:. IJ OI p l j 0 II ll f l h £: f ll ll d • 

0 I l ll II: CJ ll 11:... ii c;\ n d • f I' IJ m t h t: t t: c h n IJ l u !J i c .Ii p () i II l D f v I t: w , l ll L I' ,_. I '.:. 

.. ~.c:..-ic uf l1lhl:r p.1r.1111c:l.:rs lo lH: Lun~•idcrt::d wlicr1 •J~1n9 J1lfc·rt:11l 
pru1.1·:•_,!.;ir1!J 1:1nd pc:\ckc1•Jin9 !~!JStcms: 
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FIGURE 2. INFLUENCE OF TEMPERATURE IN THE SHELF LIFE OF 

FOOD PRODUCTS. 
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- i nfcst ~'t 1 oi1 

oxydat ion and hydrolysis of facts 

- o::ydat ion of pi 9ru1:::nl ~• 

browning 

cl•••llYl:!.> dtJc thE 1ncrca':..c ur lor;r; of h•Jruidaty 

loss of ntJtritivc valtJE 

foud-packaging interation 

Practical consideration and examples regarding these pdrdwctcrs 
will be disctJ~scd dtJring this prescnldt ion. 

Today, lht· fuod packaginy technology is coming lo a point where 
ll1c developing of new packaging materials and equip111enls liavc 
provided possibility of inovatiny even the fuud processiny 
syslc111. rt <Jl.lrled mainly after the development of the r-dc.\slic 
industry that by the dirEct and hard competition with the 
traditional packages like metal cans and glass containers, 
<-•LCclcrated tt.c nc.·cds of rcsEarch in allcrnat ivc m.•lcr i.d<, Mill 

packaging system•.;. Tt1e n1din object ivc WdS to have 1 i<Jhtc1r 
p~,ck~\ges, with less cuns•Jn1pt ion of energy and c::tcndcd shelf 
1 i fe. for the product. 

Storage condition (mainly tcmpcrattJrc> is proba~l~ one of the 
most importdnt f.\Ctor, in the di::tEriurc.-\l ion of food product•;-:\~:: 

wEll as in red1Jcing the shelf life of these prodtJcts. 

For developing co1Jntries (5umc hot countric5) as Brdsil an1I Iraq 
this special para111ctcr is crucial and is a "n11Jst" to scicnt 1~.ls, 
food engineers, and packaging technologist lo •jJHh:rstancJ U1i':> 
proc(.·s~ very well. A very important: P1Jldication u11 this «re<\ w;..~. 

written by CETEA: GEncral Aspects of Shelf life Food Prud•.1cts 
<2>. that will b€ given to th€ organizers. 

In the following talJle:s taki::n fron1 lhE abovf~ p.:.pcr, it i•:.;. 
pres~nted a scrie of data concerning with the shelf 1 ifc of the 
different categories of products. In tl1e ANNEX 1 of this paper it 
1s prEscntcd the Bibliography Ri::fcrcncc of the ilhovc mcnt iuncd 
papc:r. 

<1> Migra~io de Coruponcntcs de 
t-'\l 1mcntuo:.. fERNl\NOLS, M.H.C.; 
LLTLl\/111\L/SOCTA. 19U7. 17~ p95. 

Em b a l a~ c· n ~. P l ~ ~. t i c. ,J c f• • •. r .1 

GARCll\, E.E.C. c Pl\UUl A, M. 

<2> Ao:.pcclos G1;r,\i•_, '..OlJrc a Vid.l--d1;·-Prc\t1:lt-:ir.1 1h: l'rud•jlu·~ 

I'll 1111cnt il 10-;.. Cl\rfRAL. li.C.D. e FUmANDE5. M.fl.C. CLTL.'Vl li\L. 
1900. U1P!J'>· 
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TADU: 2. ESTIMATED SHELF LIFE OF PERISHABLE FOOD PRODUCTS (0.5 - 5oc). 

PRODUCT 

MILK 

S!:.crili::cd ( :j:iT 

Condensed 

:·lilk Cre.:im 

CHEESE 

Gouda 

Ca:ncnbert 

Mozzarella 

~hitc Cheese 

"Chcdd.:ir" 

FfU·.SI! :-:El,T 

Beef 

Fat Beef 

l'ork mc.:it 

Cold cut:.; :nc.J t 

Chicken 

l'·•bl,i t 

I-' i~.;h 

PACKAGI~G MATERIAL 

Glass,Plastic,L.:iminated 

Plastic 

L.:u:1in.:i tcd 

Cans 

Cans 

Cans 

Plastic or Paper 

Gl.:issinc Paper 

Plastic or P.:iper 

Gl.:issinc P.:iper 

Pl.:istic or Laminate 

with .:iluminium 

Plastic 

Plastic or L.:imin..;te~; 

with Aluminium 

Plastic 

Pl.:istic 

Pl.:istic 

* 
* 

~'.'ilhuut 

Pl.:istic 

Without 

Pl...:stic 

* 
* 

* 

or Can 

!;<lC k.J<JC 

pack.:ige 

' . . . , 

Sl!ELF-LIF!:: 

5 to B d.:ij·~; 45 

5 d.:iys .... , 
"". 

12 months 31 

15 months 31 

? • _ .. 1:1ont!1s -, 1 
..>~ 

6 to 9 mo~ti1s 31 

6 months ·-"tJ 

6 r:ionths Min. 21 

3 months 45 

2 to 3 weeks 45 

2 to 3 dJys 2i 

2 to 3 months 4S 

10 days 45 

6 mor.ths 4°c 31 

18 months 1°c 31 

3 months 

5 days 45 

1 lo (i \o.•t•(·k:-; 'J ') 

7 to 12 d.:iys 5') 

1 d.:iy 21 

5 GLlj'S .; s 

4 to 5 days 4 ') 

-, d<.1ys 4 :j _, 

1 week 5') 

1 to s d.:.iy:; s ') 

5 to 1 5 d.:.i·;:: 5') 



CONT. 

PRODUCT 

PROCESSED MEAT 

Bacon 

Frankfurt 

Pork Frankfurt 

Ham 

Fat Meat(Curcd) 

FRESH FISH 

Cod Fish -

Salmon 

PROCESSED FISH 

Dry salted 
fish 

Herring 

Smoked 

EGGS 

Fresh 

cod 

PACKAGING MATERIAL 

Plastic (Vaccuum) 

Plastic (Vaccuum) 

Plastic tVaccuum) 

Plastic (Vaccuum) 

Cans 

* 

Witho11t package 

Without package 

Without package 

Without package 

* 

* 

* 

* Package not especifica 

15 

SllI::LF-LIF;:; HEFEl\l::~·;CI:: 

3 to 4 weeks 45 

3 to 4 we·eks 45 

2 weeks 21 

2 weeks 21 

3 to 4 weeks 45 

2 years 45 

until 3 years 59 

14 days o0 c 21 

1 day 1s0 c 21 

12 days o0 c 21 

1 d.:iy 15°c 21 

1 year o0 c 21 

4 months 15°c 21 

1 !l. 1onth o0 c 21 

3- 4 rr.on ths 15°c 21 

6 to 8 months 1 

3 to 6 weeks 15 

1-2 weeks 2soc 45 

1-12 monthc ooc 1 



TABLE 3 • ESTIMATl·:D SllEI.F LIFE OF h::RISllADLE AND SEMI PBRISllABI.E 

FROZEN FOODS. 

PIWDUCT PACKAG1"'G MATEHI1\L TE~lPEW\TU HE SHELF-~ .. I FE !·:E!·'!:I-:.E::cE 

oc ~iO~'I'I!S 

MEAT A~D FIS!! 

Beef Plastic or lamin.:itcd -18 10 - 12 -15 

* -i2 4 59 

* -18 9 59 

* -23 12 59 

Pork Plastic or laminated -18 6 4:; 

* -18 3 13 

* -12 3 5 ') 

* -18 6 59 

* -23 8 21 

Cured pork 

meat Plastic or carton -18 2 21 

Hamburguer Plastic or cart·n -18 3 21 

Bacon * -12 2 59 

* -18 6 59 

* -23 8 :; ') 

!!en Plastic or laminated -18 12 45 

* -12 4 59 

* -12 1 59 

* -18 3 - 5 :., ') 

* -23 8 - 10 59 

Chicken * -18 6 59 

* -23 9 59 

Pre-cooked 
turkey Plastic -18 3 - (i l 3 

Habbi t * -18 4 59 

* -23 6 59 

Fish Plastic or Carton -18 4 - 5 21 

* -12 (i 'j ') 

* -18 6 ':)9 

* -23 ') :-:. ') 

co:;T. 

Ir, 



CO~T. 

PRODUCT PACKAGING MATERIAL TEMPERATURE SHELF-LIFE R.EFERE~C.S 

oc MO~TllS 

Low fat fish * -12 6 S9 

* -18 10 - 12 59 

* -23 14 - :6 59 

Pre-cooked low 

fat fish * -18 12 min. 13 

Fat fish * -12 4 49 

* -18 6 - 8 59 

* -23 10 - 12 5') 

* -18 6 - 8 13 

Salmon Plastic or Carton -18 2 - 3 49 

Cod fish Plastic or Carton -18 3 - 4 4g 

Cooked Lobster Plastic or Carton -18 2 - 3 49 

Lobster * -12 3 - 4 59 

* -18 8 - 10 59 

* -23 10 - 12 59 

Shrimp Plastic or C.:trton -18 2 - 3 49 

Cooked Shrimp Plastic or Carton -12 3 - 4 59 

Plastic or Carton -18 8 - 10 59 

Plastic or Carton -23 10 - 12 59 

* -12 3 59 

* -18 6 59 

* -23 9 59 

EGGS 

* -18 12 min. 1 3 

* -23 12 59 

* -18 3 ~9 

Dutter * -18 3 ~~I 

* -23 12 59 

CONT. 
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CONT. 

PRODUCT PACKAGD!G :-:ATERIP..L TEMPER,--T~RE S!!E~F-LIF~ RE?E:{~:~cs 

Oro 
'- :-tO:<T!!S 

FRUITS t\:.iD 

VEGETABLES 

Fruits Plastic -16 8 59 

-23 12 59 

-12 6 -a '.), 

Cristalized 

fruits -18 12 :nin. 13 

Concentraded 

fruit juice Can -18 2 years 45 

Vegetable Plastic -18 15 45 

Plastic -18 8 21 

Plastic -12 8 59 

Plastic -1e 9 59 

Plastic -25 12 5'.J 

* Notc~pccificd ?~ckagc. 

18 



TABLE 4. ES'l'lMl\'fED SHELI-'-1.H'E 1.-·oR OII., FAT ANU IU~LA'l'ED PHOUUC'~'S. 

P:-:GDC'CT PACKA~I~G ~-'..,\'l'ERii\L 

Vcgcta!Jle 

oil Gl.:iss, plastic or can 

Glass or can 

Corn oil 

Olive oil 
Salad 
Jrc<.sing 
Mayonaisc 

Pl.:istic 

Glass 

Can 

Glass 

Glass 

~:arg.:i.rine Aluminium foil, 

plastic or p.:;pcr 

Margarine Retail pack.:;gc 

Butter Retail packaging 

!{et.:iil p<J.ck.:iging 

Institutional 

package 

Peanut 

butter 

Pork fat 

nacon 

Glass 

Pl:istic 

Pl.1stic 

Plastic 

Fr icd soybean Can 

Fat frozen 

fish 

Pol ·,·propi lcne 

1 'J 

TE:·lPEH:\'i~URE Sli::::~F- ~I Fl:: ~'E~:Ei{E:\CE 
oc 

,-
-'.:> :-:ax. 

25 Max. 

25 Max. 

25 r-tax. 

25 iv.ax. 

25 Max. 

25 :-:ax. 

0,5-5 

0, 5-5 

0,5-5 

0,5-S 

5 

25 \'I'..,** ., u ...... ~ • 

10-25 

0,5-5 

0,5-5 

0,5-5 

25 

23 

23 

-12 

-18 

-23 

;..:.) ;-: 

12 r.:or.ths 

12 months 

6 months 

4 r.1onths 

4 r::onths 

12 rr.ont!-:.s 

12 months 

6 weeks 
~ - 6 n:untr.s _, 

6 - 8 v;eci-:s 

5 d.:iys 

1 ;;uonth 

12 r.:cnths 

')0 J.:iys 

• :.·:,:cks .. 
2 v.·ecks 

3-4 1r:ccks 

3-4 ·"·."<....''-' k~: 

3 :r.on t:1::: 

10-12 n.o:-i th:..; 

45 

21 

21 

21 

21 

45 

45 

45 

21 

31 

21 

21 

., ' 
~ .l 

04 

() ~ 

s 'J 
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TABLE 5 • ESTIMATED SHELF-LIFE OF FOOD PRODUCTS SENSIBLE TO HUMIDITY. 

PRODUCT 

De~ydrated products 

Biscuits 

Ar:~erican Bread 

Cake mixture 

Soup mixture 

Ir.stant coffee 

Ground coffee 

Sugar 

Pata.to f lokes 

Flowers 

I?~tegral dryed milk 

~on fat dryed milk 

PACKAGING MATERIAL 

Can, Glass or Laminated with 

Plastic 

Glassinc paper 

Plastic 

Glassine paper 

La~inated with aluminium 

Glass 

Can 

Paper 

Plastic or Laminated 

Paper 

Polyethilene 

Can 

Can, Polyethilene, (500g), 
L~minated with aluminium 

Can 

SHELF LIFE REl"ERENCE 

\luminium 4 months - 1 year 21 

15 weeks 45 

1 - 4 days 25°c 45 

3 weeks 25oc 45 

6 months 25oc min. 45 

1 year 

9 months 

9 months 

2-3years 25oc 

10 months 

60%U.R. 

2 years 25oc 60%U.R. 

4 months or 30°c 80%U.R. 

45 days 39oc 90%U.R. 

6 months 

6 months 

6 months 3o 0 c 

16 months 20°c 

14 months 5oc 

21 

45 

45 

45 

21 

45 

23 

23 

23 

23 

31 

31 

31 

··--



TABLE 6 • MAXIMUM STORAGE TEMPERATURE (°C) FOR FRUITS JUICES AND VEGETABLES JUICES FOR 'l'llE MJ\IN'l'ENJ\NCI~ 

OF 90% OF VITAMIN. 

\'ITA.'!I~ STORAGE TI:-IE PRODUCT 

(months) 
ORANGE PINEAPLE TOMATO CARROT 

-
Ascorbic Acid 12 20 28 24 

(Vitamin C) 18 14 25 22 

24 8 21 19 

,_ 

Thia!:1in 12 27 23 -
(\'ita!":lin Bl) 18 - 27 19 

24 - 27 16 

Carott.e:1oid 12 - 27 - 27 

(pro-vitamin A) 18 - - - 27 

24 - - - 27 



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

PRODUCT s~·oRAGE CO~DITIO~ Sl!ELF LIFE !{EFE!~!:::~~E 

oc 

VJ.::(;J.::T1\ULJ.::S 

Asparagus 24 months 21 

25 or less 12-18 months 45 

Beans 36 months 21 

25 or less 12 months 45 

Hearts of palra 12 months 34 

Spinach 48 nor.ths 21 

Tomato(juicc) 24 months 2i 

Tomato(hole) 30 months 21 

Tomato (concentrate) 12 months 35 

Tomato (pure) 25 or less 12 months 45 

Other vegetables 25 or less 36 months '* 5 
24 months 21 

20 or less 12 months 45 

9-15 months 21 

FRUITS 

Citrus fruits 13 months 21 

Fruit salad 36 months 21 

Fruit in general 24 months 21 

Fruit juicc(low caloric)- 3-6 months 21 

Fruit and vegetable juice - 24 months 21 

ME,\T 

Cured r.:e<it 25 or less 48 months 45 

Me.lt .l:id ccrc.:ils 25 or less 48 months 4::; 

;.1eat and vegetables 25 or lc:;5 36 r.ion tho. 4 ') 

BJ\BY FOOD 

Liquid sterilized 25 or less 4 month:; 4S 

Miscellaneous hermetic ::;ca led 24 months 45 

MISCI::LJ\NEOUS 

Soft drinks 25 or less G-9 months 4S 

Beer 25 or less 12 months 4S 

Edible oil 25 or less 12 :r.on th:.; 4S 

22 



ANNEX I 

DllJU0<;n.u I:\ 

A!'.:[IUCAN SOUL I Y OF lllA 11:;~.s. l\l.l'RIGU\A-
11:'1.I.; "="LJ AIIH.:u:-01.111v:•tu u;l;1:•:-.uu:;~. 1:;c. -
A•lu.&c GuiJ~ .. ,.J lJ.&I.& 11 .... 1.. I ~Gc.f l ll6 7 - L.SA. 

2 A:>i;l l'-111 It. "- I'. s. !Ill:; 1l;m.1u: \". M K - A ... ~ ... 
eto.&.lo'· 1•.:1•111!'-"S euJ l·auldus - cua l'ah1 .. i1•:-:s uf l 1.11t\I 
S1o.~1h·c - r.111 I - I uuJ Clu:uahhJ - t:.1p • .S, :!Ul·25ci, 
[1.J. U•cn l·. l·c1111cm.&. 7~~1', l97ci. 

l lllH 11 UN. S. 1;_ - I in \"rnu\ Cu11u\.lu11. I J. lnh:au.aHu .. •I 
liu lk...,.&a.11 l11,1i1u1c. M ... 1.11,..., •• E11i;1 .. ,.,1. lOSp .• 1?15. 

s 

CAlt\'AUh). ll.; CAllllAI.. /\. C. U; l'l.ltltLlnA. V. l. 
I'.; Sllll{llSt. I. - l.iha.1 ... , , •• ~'IC' u tht\.."l:'H.llUCOl'1 c t11.1-

i..1a.1 ... i. J,. .Suj.& 1"1i1 .. 11.,1,·1uu ,:., lfAI. Ill(!). ?~·I IS, 
l'J l'J 

l'lll;F 11. L. 1. C. - l"hrmi.:.&I .&nJ tiulull.111.&I M.,Jilk.&llu1>1 
,.[ l·•"-•al f•1uku11 IJu.: ht (•,.,, '-"\.\.&ur. .u;.I Slu1.a&..: ln l·u..,"I 

l'1ul<l11•. up. II. p. -IUl·H~. l:J. J. I<. Wlnl.&~c, c S. I<. 
l.u;.1,~.1h.1m11. A\~l f'u.t.!n.hu,, Co ... LU..!p .• l'J/7. 

6 - (."L Yl•l:SIMI L, F M. & l·lt,\~;c1.s, J. I'. - l'1i;:uc .. h-c111 

r1111i.ip1,;, ur FouJ S~irn~~ J•."r I - t=vu.I CJu:111!1ll;·. 

""I' ii. p. lli~ • .;~<.. IJ. O''"" I<. Fcnn.:m ... "/:llj•., 1916. 

7 - 01\llN. II. & Gii.DU< r, S. l;. - Cr.,1111, .. 1 l'1u!c<llun ur 
r .. "l.."t:XJ I uo,f\. A1•1n~uC.1.lu I'll ··1 U\l luh:1n.1llui.o1I 

C:u11i;1C\S uu r,.i:i11uc1in' a1,.I l·uuJ'", lluslua, ll.'.:A. 197G. 

& - ;,i; MA~;. J. M. - l'>i11c11•:c1 ur h>uJ <.11cum1iy, AVI 
1·.,1,:1>111111: Cu, llSA. -12<·1•., 1:116. 

9 - IH.SltoSIUt. N. W. & IJlSIHJSlll<, J. N. - lhc 
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l'c1111c111~. 7?!p. 1976. 

11 - l'lllOA. ~I. N. Ii. · 1'.&lu1n •(II< l1o!lu,·11,·i .... 1 u lkscnvul· 
"1m.:olu ,k M11.1,ui:.ua\lilu) n.~ Al1uh·u(v\. Apr.;\~11l.1~tu 
nui ("unu tic l'1u;\:lo .. - I 'l''-""''h•.a\.iu J~ l"11of1.d,.t:'-"H' 1•o11a 
Al11u .. ·11lu-.. 11 Al. '~""'"ml.111 ,h; I 1) l•J. 

12 - l ll(JUI, A - (
0
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2.1. INTRODUCTION 

OriE uf lht: 
TEchnological 
9athE:riny uf 
concer111?d. 

main act ivi t 1cs of a CE11lto:r uf l~l.-st: .. rl..I• 
Assistance is to be at the forefront as far as 

inforn1atiL'll related tu its area•:; of ~.ctivily 

lhe Food Packaging Technology CEntEr <H~Entro de Tccnolu91~ dE 
E•balage• de Alimentos CETEAu> of th£ ITAL <0

Instituto d~ 
Tecnologia de Alimentos" - Fooc! TEchnology Instita.1t£>, thru•J!Jh 
th£ pr£sent work. wish£s to pr£s£nt considerations on ~owe 

t£chnologi£s mainly for plastic food packaging. currEntly 
rEgard£d inth£ Developing Co•mtries as on£ of the 111ost d!.1na11tit.: 
s£ctors. 

In his work 11 HE9atend£11c i as - Bras i 1" (H£gatrends - Brazil - In 
Portuguese>. NORBITY <14> express£s the followi~g opinion. that I 
cansid£r very important in this introduction, duE to the fact 
that other dev1dopin9 coi.Jntries could have the Lcncfit of the 
Brazilian experience: 0 ln a country like Brazil, where diffErEnt 
stages of evaluation can be observed in each rhase Cagricultur£, 
industry, information), there e:-:ist, to b£ sure, fanta~tic 

oppor·t1Jnities for creating short c•Jts in thE procl.s~ uf 
ov£rcoming £ach stag£. This has already happened within 
"Industrialized Brazil", where industries have 9Pn£ from 
primitive production sta~es to technological state-of-the-art 
stag£s, creating highly comp~titive products in the world warket. 
The same thing happens w1tht agriculturE nowadays in Bra=il. 
Althtough there are regions in Brazil where agriculturE is 
primitive. ther£ ar£ also others where it is hiyhl~ 

ind1Jstrialized and informatized". 

Brazil's 9rei1t strength lie:s in this parado;.-:ical scenario. If tl1c 
potential for shortcuts is wEll mana9Ed, the country. bEcausc its 
basic Extraordinary fore£, will be able to morE rapiJly dELrCd~E 
the gap that sEparatE~ it from advancEd countric~. rEndErin~ 

f'easilile: the "Brasil 2000" objective Cto become <\ll adv.rnLto."d 
country at the l1Jrn of the CEnt1Jry). 

Th£ co111petit1verll:~s of Brazil's ind•Jstrial aclivitie?::. will dc:pl:nd 
on information. The most dramatic 1-;::•1mple of lhi~.> is th1; CC.'..>C: or 
~Japan v~rsus the US. Japan was i.\blc to place itself ahc.-.d of tl1c 
US as far as ind1Jstr ial informal iun is conccrrwd. 
111ca~•JrEd L!.I J.ip;;u1 '~, present compEt it ivto.·nc:ss, <ire •Jn<1•Jcsl 1on.1blt.:. 

The soci~d dr:v1-:lopmc11t 111 Br.-.~:il and a Letter di'.:.tr1butiur1 of llw 
income:, 1u-c11L-d in .till rc:~;p£:Lt~;. irH:l•Ji.ling for tht.: d£·vclop111cnt of 
an ..:vc;r stron•JE'r internal mo.u·kEt. wi 11 in the nc;\r f•Jture lead 
the countr~ tu a non-compel itivc posit ion with rF9ard to l~hnr 

costs: wc will witnc~s thE rise of uther Third-World ~ountriH~ 

more cor11pt:t it i vc in this dimension. This h<1s .1 l r f'ady h.1ppcr1l d to 
Japan. <1nd i.,, happcnin9 to other coi1nlrics. It will t..1pp1::n tu 
Ur <1;: i 1. The m;.1 in f<.1c l ors that w i 11 compcnsatt:: for tl1c: c han~l: 111 
this dinir:n~;ion will be: a correct lonq-ler-m Pll'.>ilion C.1nd llw 
cd.tu1lf,111l l•Ul ity of iilVC.'~.tr11C:11t~, Ill kc:y, 1011!j-lt.:rm prUJt.:ll'..>) .ind 

') 
~· .. 
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the strategic '-'"E of inforaation. 

In addition. Bra~il shall necessarily need to plan its t:Lonu~1c 

c.tct iv it ie.-s ;.1ith acute ref1ne.-111cnt in ord£r for th£ inforn1.-t 11~n of 
the agr ic1.1lt1.1ral and ind1.1strial activities of its ~uc1cty ~~ a 
111hole.- to 9iv£ rise to cconoaic activitiEs rcl,-v3nl t., tt.l.: 
111tcr11.ll .u1d glol>~d ... lrkct·->- Such .\Ll iv it ir!j ,;ii.d I p.:rf .•kt .,1 ·"' 

optiaized •.lt1li;.:atiun of h1.1111an rc~o•.lrccs "d1<:;µl.tC.cu" lJ'J 
infcr~ation fro• the traditional agric1.1lt1.1ral dnd ind1.1str1al 
activitico;: on the first stage, •.lnq•.lalificd o.nd p~u·ti,dl'J 

q1.1alifie.-d h1.1man resources. and on the sEcond stage, ~cttEr 

educated Cso long as more is invEsted on cd1.1cation 1n Bra=1l and 
su long as labor is trained for the strategicallg more relevant 
Economic activities> and betl£r p~id C9r£ater social dEvelop~cn~. 
bEttEr incom£ distrib1.1tion>. 

Bra=il has never be£n as 111£11-positioned economicc.tlly as it is 
today. Nowadays the co•.lntry is highly divErsified (it's no lc,11gcr 
lhE coffEE co•.1ntry>. Its strong prcsencE in thE agric1.1lt1.1ral ;md 
i nd•.lst r i <.\ l drcas al so 111ak cs good st::nsc. int c 11i9cut •.lSE be 111y 
aadc of its vast nat1.1ral rcso1.1rccs and also in the area of 
inforaat ion, thro•Jgh which "strategic shortc•Jts" 111ay bc cre:atEd. 

Ho111cvcr, Bra;.:il 111ill only be ablc to opti111i=c its potential, will 
only maximi=c thE results of this stand, if it successf1.1lly ftlccs 
its greatest and f1Jndamcntal challen9E: ThE iniprovc~Ent of its 
cl11Jcat ional systt:m and a con..,iderablt:: in the access of th<e whole 
population to a quality ed1Jcal ion. 

For centures, relations between co1.1ntrics wErc predoru1nantly 
political. No111adays, •any econo111ical considerations e::ist. With 
the rise fa a global economy and on account of the strung 
intcrdepe11denc£ among co1Jntr ies, economic consider ... t ions w111 
prt:dominate. The hope is that the crt:alion of this si11<;le 
economy, on a world 111idc level, shall 11at1.Jrally lead lo O.\ btlter 
understanding aruong nations and to a lasting world peace. 

The role pl.-!:led b~ c11tri;:prt:n..:•.1rs in 
revital iz1ny a soc iEty, is c::lren1ely 
who provide a revital i=at ion froru 
procE:ss or great strEngth and vigor. 

crc.,t i ng a 
i :11por t ant. 
the button 

llt:W 

They 
to 

t'C Olll.il1l!J, I l'I 

arc lh£ ones 
the lop, 

011 thi:: other hand, given the conditions created by the 
i11forn1ation society, knowlE:c..19~· <Hid know-how are critic.ii f~H.lor-.:; 

for the wholf: cnt:::rpristo:. Thi-; 1-::. a ru.\jor ch.u19t: fru•.o lln: 
ind•.1~.tri.11 ;ocitty, in whic..h cc.pit • .t .dw<lY'"• pl.,~Jf'd lht· ruosl 

in1portant roli:::. 

In t lie 
capita 1 
~.cc.tor. 

it '•,; nut 

1nd•J::.lr1r.l pLriud, 111any c.u•.1ld h.~vf: the 
war, a barr icr to the inl.-ori11ct ion of a 

In lh£: inforn1<1lil•ll ~.uc1r-l!J, rvcr1 if c.1pit.d 
pu-:.s1blc lo l.H: !j•J;:.cc:sf•Jl withuiJl know-how. 

knuw-1.uw, t.•Jt 
llFW (·Ctlil<l~llL 

i·. ci\/..tllc\hl~. 

In this 11cw t-:Lononi!J, .-ccc•~c;; to the cLononiic .. J~.J<Jli::m i•, c.1·J11_r lli.111 
it was in the 111d•.1\.>tr1.ll socit:l!J. In th•~· sc:nsc:, <• o:.CJcicl!J li<•~·l·d 



on inf'Jl'mal1u11 .lntl knuw-iluw is ruol'e "~yalit.u·i.1n tl1.•11 •Hll' lh«·t:d ur1 
capita I -

lhEl'cfure, 
Pl'Obably 

it rs tl1t-: stc·c.,..ch fol' tecl1nuloyic<d 
lEad a country, c~pEcially llr"a;,:il, 

~.oc i a 1 and ec:t.11om i c drve I upmrnt. 

In thio; cu11tc::t, the pack.1!..lill!..I scr:tur «ltd, 
f'ood packaging. is nowadays one uf' thE most 

in p,1r l 1c•1l.ll'. 
promisin9. 

Unt i 1 l'Eccnt 1 y. packaging ""'s con•; i dcl'cd .\ "ncc.::~<;;.1ry cv 1 1 ••• 
•J11fol't•J11<\tElY l'E!:l«l'dt:d this way OI' as a cust-int.:l'C<1sin!:I f.1ltur. 
Thi•:; period is uvt:r and Brazil. as w..:11 as the ucvclllpcd 
c:o•Jntl'ies. scEs pac.kaging as i.\n c:·:ccllcnt me:chanisru for l'aisi119 i.\ 

<.:011ntl'y' s standal'd of 1 iving, as a facto,.. that helps cl1C\n!::Jc a 
socii::ty 's ha~its, •aking the consumer·~ life easier. 

2.2. HE WORLD PACKAGING HARKET 

Nowadays, the packagi.1g scctol' is a hi9h-pl'iority onE:, and 111 U1c: 
last few years it has acq1.1il'cd significant in the Pl'oduc:t ir•n. 
di·::;l.riu•Jlio11 .111d coru111crciali.::.itiu11 of i11d11strio.d .111tl in :;.•l•ir"' 
prod1.1cts, both at the national l~·vt::l and in tiic L:purt 
activities-

lo have an idea of the size of this market at a worlc.Jwidc level. 
investmEnts in the arEa C19> are show in Tc.ble 2.1. 

lnstit1.1tionally, the packaging al' ea is well St f'IJC t I.Jr €d 
or9.ani;.:1:.:d. Thcl'E c::ist intcn1ational agEncics s.1Jch as the U11il~d 
Nation~ lnd•Jstrial De:ve:lopmi::nt Or·9~rni;;:ation - IJNIDO ~tnd the 
Inte:rnat ional Trade: CEnter with spe:cit';c. progr<H11s in the 
Packaging ftrt:a. The 01'!J.Uli.:.\lion of Amer1<.:C\n Sl~tlcs ,d~n ha~> 

spccif1Ed progl'.•ms in the arc.a of food p~1ck.:\9in9. 

As fol' Fede.rat ions and flssoc i.\t ions, the Liest known ;;1;1d 111u':.I. 
act1vE is the World Packagin!J 01'9a11izat ion. lhcn come l'Cgional 
F1.:J1:rc\tions and Unions. s1.1ch as the: Asian P<..\ckaging F1::<.lcrdl:1u11 
<APF>, North A111Erircan Packaging Fe:del'ation CNAPF>. [IJl'OPF<Hl 
Packa!:)ing Fcdcl'alion CEPF> and lh€ Latin Amcl'1ca11 Packagin~ 

Federal ion <ULADE>. fur example:. 

Rcc.c11ll!J. 
p .1ck <19 i ng 
Pt-~rl 1ne:nt 

[)I' O.t .: i l 
L\l'C' •. I with a -:-.cl'il:~. of li~~;uc:i;.,lions 

to l11F: se:c.tul'. thi:: must in1purl<.u1t al'e 

Associations 

Ao~~ - lis~uc1a~~u Ul'a~1lcira de: Emllalagcm 

s l ,.. IJ c t lj,.. 1: 

<In lf ti i II U I L Ll t I.~ S 

11',lcd hcluw: 

AUIA - fls'.,01. iai;.:io Br.,'.,1 le:i1'c1 d •. 1s Ind•i!~ll' ias dt:' Al 1111t.nlai.~.\u 
ABIGRAF - A<..~.c.c 1.1,;io Bl'a~;il1 il'a da Ind1j•,lf'1<1 Gr<lf1l<• 
flBIPLfl!>T -- A•;•,1>c 1.lc.~lu lk.\'.,i le ira da Ind•jo,ll' i.1 do P l.i•;t 1co 

•1 



... 

ABIEF - Assucia~iu Drdsilcira da Ind~slria 
Pl~stica~ Flcxivt::is 

AEJEFEPS - Associ~"''-~\u Brasilt:1ra 1.k Emprt::sas 
EMb~lagEns Pl~sticas Sopradas 

TABLE 2 .1. WORLD INVESTMENT IN PJ\CKi1G I rlG - l 92G. 

-------------

COUN rnY 

US;\ 

ASI 1\ 

01 HER COUii rn I ES 

TOT1\L 

USS EILLIUNS OF USS 

10 

l (jJ 

-------
2SG 

--------------------

.:·· ... 



f\NFPC - A<.;suc t<.\<;:ao N;:\L iuni.d du,;, F,\l.Jr iL.\11l.::; Jc P.1p.:l t Cclulu•.i: 
ABCP - A~soci<.\,~U T~Lnica Brasilcira de Celulose c Papcl 
ABPO - As~~oLia<;:~O Br·.;\Silt:tra di:: PapElao Ond•JJ.,.:J.:, 
nURASP - Assocra,~o BrasilEira de Papclao Ondul~do 
AUAL - Associai;ao Br.:.silcira du •"\lun1i1110 
ATBI•iv -- A!:>socia,ao TEcnii:..1 Br~\silE:-ir<l lia!:> lnd1jstr-i«~. r~•Jtoru.•I 1t.«s 

dio Vi Jr·u 
ABIMAQ - Associa,ao Br-asilcir-a das Ind~str-ras Autoru~t iLa~ de 

vi dr- u 
AURAS - Assucia,ao Br-asilcira de Supcrru~rc~dos 
HORTINEXA - Associa,io Nacianal dos E~por-tadario~ 

Hort i granjc i r-os 
ABIQUIM Associa,ao Br-asilcira d.\ Ind•istr-ia l1ui1111ca 
ABFRM - Associa,ao Br-asilcira dos Fabricantcs lit: Rulli.,s MlLd1t •• ~; 
APFPC 
ABIE A 

As!:>ucia,du Pa•Jlisti.\ dos F.tbr-iLanles l1io Pap1::l c Ccl 11lu<:>c 
Assocra~iu Br-asilcir-a das Ind~str-ias de Eti~uct.ts 
Ad1::-siva~ 

AFIPOL Brasilcira dos Pr odut os de F1l,r.-s 

Pol iolef inao,; 

Unions 

Sindicatos das lnd~strias de Artcfalos de Dorr-acha no Eslado de 
SP 
S1ndiLalo da Ind~stria de Papcl. 
SP 
S i 11 J i c at o d a I n d ,j s l r- i a 
Sindicalu da lnd~slria 
Sindicato da lnd~stria 
de SP 

de Espcciali~adc~ T~xtcis do [st.-l1u d~ SP 
de Estamparia de Meta1s do Esladu Jc SP 

de Fia,~u c Tccclaycru em Gcral du Estauo 

Si11dicatu das In1Ji.istr1<.\S Gr-<if1cas no Est;.1do LIE.' SI' 
Sind1cato da lnd•jstria tk Matr-:ri..-d Pl;.~·.:>lll:o do [sl.11.lu dr: ~.:i• 
~>indicato da Iral•.istria do Papcl. Ccl11iostc: c P.1~l<1 dr M .. dc1r•·· f'•'r"' 
Pap~I nu Estadu de SP 
~; ir1d 1c.;;1lu da lnJ1j~;tr- ia do Papc·l~\o nu E:.sL.1do clc ~;1• 
S111dicc:\tu da Ind•istr-ia de Rcsinas Si11t1'.·t icas no E·~tado de ~;p 
Sinclicato d<< lnd•.i~;tri;.1 de Tintas c Vi,:r-ni.:c:~ no Esl.1du de ~;f• 

!:ii111Jicatu de:\ lnd•.istria de Vidrus e Crislais Plc.r10•, c Oco'._, 110 

Lst.-,lJu de SP 
Sindicato Intcrcstadual l1a lnd~str-ia de M~411inas 
Sindicdto da Ind1jstr1a d<:: l'r-od•Jto•; F.\rR1<\C~•1t1LO':> do L'..lc1du de SI-' 
::; i n d i c ;.1 t o d a I n d 1.i st r- i a LI c Pc r- f 1J 111 a r- i cl e fl r- t i y o •; d E To •Jc <HI u r r 1 o 

Estado de SP 

However-. in ur-dcr lo rc:ally cval1J.\tc the dcv1:ltir•mt:nt 
pa1:kagi11<J c:\l'Ec\ in lhf: Lu1.111lr-y. Dnf: ni•.1•,t know,\ •.:;cr1c~. of 
llHJ i C: C\ t DI'~. r §IJC h <IS: 

Product ion of P•~1.kr.1•J in•J mali.:r· i .d; 
Con•.>•Jmpl1ur1 of pac:kc\<Jiny n1<1t£.·r-il; 

of l he 
d .. t" 01' 

lh:l«liun between the c;:por-tation Mid impor-t.\t1un of ni..1t •. ..- 1.d· .• 
• ind ~·<.1ck<1H1119 111 •Jnit~. or v;.d11cs; 
·- P or cf: n t ;.\'.I c of r• .H.: k .1 ~J i n g n1 al i: r- 1 a 1 .., , • .Jd •Jc l i un w 1 l 11 r c: • .• r • '- <. l t " l Ii c 
UNI'; 



- Prut.l•.H:t 1cH1 ar11.J/ur· cun-,,•111ipl 1011 uf ..,,\ck.\9i119 111aL11111e""; 
-·· Rt:lc\l1un b1.:lwc_-c:n natiun<d 1ncu111E .-11LI the per c•w1t.\ 1-'<•lk •• ~111~1 
mat i;:r·: a 1 c.u11~•1111pl 1 on. 

Tilt: r 19 11re 2.1. ~hows the Worlll pc:r c.<1p1li.\ cu11s•1mpl 1u11 of 
packaging matE~ial and packaging in 1Y/0, 1979 anll iYU3. 
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FIGURE 2.1. World per CQpita consumption of packaginy matc~ial a~d 
packa~inq in 1970, 1979 ~nd 1983 (3). 
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ti."\ t c\ .. , .- E 1 i s l c ti I II r "'L i c 2 • 2 ( 6 ) , 
cap It·' P•lck a<,J i 11':1 m•1t Er· i .\ 1 CUllS1Jn1pt i Oil Ill 1 '/H6 Is 
d.;.te 1r.dic;:;tc th•1t the c.onsumplion 1s slill '.-Tr':I 
cui.::-';:1rcd to that in t.lcvelupcd countries, shuwill'.J 
111,u·kct 1otcnt1~d 1s in u•Jr country. 

where t l1L" ~l .-

•,huw11. I lit:~<: 

low :11 c •••• ~11 
111.JW ':j:-C,\l lhc 

Wl1t:ll Utt: wurlJ packc\<Jing mi.\rkct is anal<JscJ cmph.1~1:.:11•'.J 1acw 
tc·c.hnolo91es, lhE reference so•JrcEs arc practic.:\lly only the 
European, Japanese and North-American markets. NowaJi.\<JS, almost 
all tccholo9ical innovation!:> come from Japan and Europe:, ant.I, 
with rar::? £;:ct::plions, from th12 US. The •Jti:iz;;\lion of pa.:k••':lin<J 
in Japan is very part 1cular and nevertheless produces most of lite 
technological innovations which could be suitalllE for mcdi•Jr11 01 .. 
lony lcrrn inlruduc.lion in Brazil. 

The packaging used in Europe and in the US has th12 grE.1tEst 
potential when one looks for an extrapolation of what would ~E 
suit ab l E for· shc>r l, med i •1rn ur· 10119 t crm i nl roduc t i Oil in IJr ,:.;: ii. 

lo have an idea of the si:.:e of these n1arkE.·ts, Table· 2.3. shows 
the est irnatcd p.;ckag ing con-:umpt ion in th .. : European co•rnti- ic•, •111d 
To.\blc 2.4. shuws the c:slim<1tcd pac.k<tying consumptiun in Wc~,lcr11 
E•Jr·opc, the US and Bri.\;;:il in millions of tons, in 198•l <17>. 

On the other ti;.\nd, the choice of a cer·tain l'JPC of mali:::r1.d u1· uf 
a certain type of pack;:\ging for a food product is a funt.l iun of ~·, 

series of factors whiLh m•Jst be ci.\refull'J an.'1'J5ed fur c.:icli 
co•Jllll'"Y and at £ach moment. 

lite m.1in aspects which 111f'l•Jfi'ncc the choice of pac:k.19in9 for fool.I 
prud•Jr.ls <.\re: 

LEyislat ion 
- R cc y c l i n <J 

E:-:istencc of raw material in lhe -ooJnlry 
- Tcchno log 1 cal dcpr.ndcnc.--: 

Cost 
Ch<Hl':IE~> in cal i ny hat> its 

- Oistribut ion syslEm 
Market iny development 

- Activity of ~cctor a~suc:ialions and sind1catc5 

Tabl£-.' 2.5. <17> shows an intcrcsl1ny t.•;.:amplE.' lhal lllusli.\lc<.. huw 
complc:·: th1: choice- uf ,\ 111.\tEr1.d or p.:1ck<.11Jir19 1s. In thi!o> T.d.ilt, 
on r SET s th i\ t in Franc. e ;:ind Ger m.;Hl!J b ,1b 'J f oud 1 ~. p ~1c: k .:19 c: d 1 n 
~das•;, .u1d IJ<1•;ic.dl'J c\lllJ in L.Jll'.. ill the U111l1:d l<i11•j(J1J111. 
Ca!'"bunalcd sofl drinks are basically pa~kaycJ in PET boll It:~ in 
lhP. United Kin<Jdom and mclinl•J 1n 9la!:.>s in Gi::rm,u1•1 and Fr•.u1u_·. 
Elf:.•£'r is pack a~ic:d 1 n H 1 a~.s in Fr anc.c· .:H1J Gl:r 111<111y, whc:rl'«•~· 1 ro l 111. 
United Kin4dum the packo:\<Jlll'J •J•.>Ed most. oflr-n i!; c.1n•;. 
f.t morE.· dt.·taih:d <rnt:d!,Jsis of ltli~• market shows ll1i.1t in tl11:: Un1lld 
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TABLE 2. 2. PEH CAPITA co~rnUMP'l'ION OF Pl\CKAGI?iG Ml\TEIU/\LS IN SELECTED COUN'fIUES, IN 

1984 (4). 

P :\C ::;,G: :.;G ~ :-~.:-.. z:: :. 
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TABLE 2.3. ESTIMATED PACKAGING COt!SUMPTION IN WESTERN EUROPE, THE us 
AND BRAZIL IN MILLIONS OF TONS - 1984. 

l\'ICfAL ALUMINUM Cl.ASS l'API-:R C:ORRUGATED CARTONS Pl.AST IC Cr:LLOPiL\N!:: 
COUNTRY MGS PAPERBOARD 

\..'. t.;El\.'!A:\\' 475 100.4 :.'.. 7&8 l 7 (J 2.000 4UU l. ~ll:.i tO 

FRA:\C!: 575 50.7 ) .015 172 l .800 )80 S75 7 

C:\lTE!J Kl:\COO;; 650 55.J l. 739 164 l.400 508 7 ()() 16 

ITAL\' 425 77 .o 1.862 160 1.750 500 700 9 

..lP.\1:; )00 JY.5 1.030 '.i5 900 250 4UO (, 

lfr:i.l; l c:-: !LS 7.9 400 25 300 (Jo 2:.:0 3 

THE ;;r:rnEfU.,\;;Ds 25G 0.6 600 29 400 84 220 4 

S'.\ED~:::; 100 l:l.8 100 49 :JOO 90 200 

);OR\\AY 80 4 60 25 90 22 l 00 

UE:\~!ARK 100 5 100 40 2LO 75 )0 

FI:\LAt\D 80 0.5 46 16 135 30 100 

S~ ITZEKLA:\D l 2. l:l 236 11 170 86 L:lO 2 

Al'STRIA 4.8 208 20 180 59 :00 

Gl'.EECE 4.6 81 18 20 40 100 

l !{[.,\;;() 0. 5 90 15 85 LJ 50 

PuRTliGAL 3 239 40 180 30 RO 

TOTAL 3.400 J75 12.(,QO l . 0(,') 10.000 2. ri';O 5. ;.!()() ( ') ,_ 

I O 



TABLE 2.4. ESTIMATED PACKAGING CONSUMPTION IN WESTERN EUROPE, THE USA AND BRAZIL IN MILLIONS 

OF TONS - 1984. 

COUNTRY METAL ALUMINUM GLASS PAPER CORRUGATED CARTON PLASTICS CELLOPHANE 

BAGS PAPER BOARD 

WESTER~ EUROPE* 3.700 370 13.000 3. )00 10.000 2.800 5.000 98 

L'S.:\ 3.500 1.200 14.000 3.500 17.000 3.000 5.000 40 

BR.!\ZIL 566 20 (26) 594 302 931 248 398 10 

* TOTAL CO~SU~PTIO~ OF THE COUNTRIES LISTED IN TABLE 2.3. 



TABLE 2.5. COMPARATIVE PACKAGING CONSUMPTION IN THE UNITED KINGDOM, 

FRANCE AND WEST GERMANY IN 1985 (millions of units). 

rnODUCT PACKAGING U. KINGDOM .t'IU\NCI:: W. GI-::HMANY 

BABY FOOD GLASS 105 250 160 

BABY FOOD CAN 140 

FRUITS AND 

VEGETABLES CAN 1000 1800 

F1.:liITS AND 
VEGETAGLES GLASS LITTLE 100 200 

CARBONATED 
SOFT DRINKS PET BOTTLES 585 100 LITTLE 

BEER GLASS 75 3000 1650 

BEER CAN 1950 150 

MINERAL WATER PVC BOTTLES 20 2300 

'iOGUHT PLASTIC 1135 5100 3050 

YOGURT GLASS CUP LITTLE 200 BO 

GLASS PACKAGING 1656 2738 2990 

PRODUCTION (1 OOOton) 

METAL PACKAGING 

PHODUCTION (1 OOOton) 766 535 245 

POPULATION (millions 

of inhal>itants) 56,3 54,6 61,4 

12 



K1119llum the PET ind•.Jstry worked hard and m<H1aycd tu cai.>l•Jrt: lht
soft drink mark.:t. On the other hantJ, 111 this ·~o.u-.1c r·r'jru:a, lhc 
mctalhic. P<H.kaging 1111.l•Jslrie:s did c.n l::a.cllcnl Job, pr.ul1L.dl'J 
capt I.Jr· i119 the bt:i,:r· 111d•Jstr ies and, nuwcttJ.p··;, to l,\lk tu ,u1 

Engl ishmi-\11 al•o•Jt beer nu::ans t.dk in~ abo•Jl beer paLka~1cll 111 c,\11"->. 

This ,\SPCLl Ii.ls nut been wi:ll •11H.lcr::.lnut.I 111 Brc1;:il ,,r 11llwr 
d1:vclupnuc·11t lU•Jnlric~ •• lhc 1.Jlili~ •• tiun of cerl.\ln l1J1• .. :'... ur 
packaging, rather, the markL·ts for the var· 1u•1s k 1n.J·~ 01· 

packaginy, arc dire:ctly relatell to the activities of scLtur 
assuciat ions and 1.Jnions. which furt1Jnately have alre~\dy bct-:11 
Lre:atE.·d, b1Jt as ye:t have not rcali~cd the:ir f•Jll potcnti;:d. 

2.3. NEW TECHNOLOGIES 

What's the meaning of new technolo!:lit:s or what is tho1J9ht of r1cw 
technologies in food packaging? More specificall~. what 15 to be 
1111t.ln ~.luull ~\s new food po.11.:k<t9i119 tct.:11110}0!.JiCs: fll'::ild1. or 
"'cm i rigid Pdt.:k ~'Yi ny? 

f~nswcr ing these qi.Jest ions is diffic1Jlt, mainly bcca1Jsc •..:.f l he 
fact that what ' s new in one: pl ace ; sn 't ncce:ssar i l y new in 
anuthEr place:. 

Aseptic packaging is a typical example:. Bra=il entered the 
ase:pt ic packaging drca with the Tetra Pak systEm beforE thE US. 
For them, this is a technological innovation th<:\t '~;now changin!J 
the American market. 

Intensive Loveragc of new lc:chnologics i.as bcc:n pruvidc:d b!J tloc 
main pcriodicC\ls in the food and packaging a1'Ea, SIJCIJ a•.; 
Alimc:ntos & T£cnologia <2>. Food ~1 1'0C(.'SSing (18), r•ack;:19in1J <20>. 
Fuud Md111Jf,H~l1Jrt:: lnlern•\t1011~d <4>. The Jo1Jrr1<\l of Cc.roi.lll<i «nd 
[Ji,:v1::1',\9C Pr·ucc!,sing Ind•J·~tr· it:·~ C21>, N. U. E;:pl1r·t J11tl-r11;d 11.r •• .J 
(22>. c\llll P.:1c:k•.•!Jing EnL!JC}opcdia (9), showi119 l11E imporl<•l•CC-. of 

llri!; arr:<:\ in thE world mdrkcl. 

fllon!J wrlh thE sr:arch for 11cw lct:hnolo~Jit-:s, <1 f1Jnd.i111c:ntal ch.1r1!JC 

i n t he pat.: k e1 <J i n g <:'!'Ea moJ ~. t bf; po i n t. Ed Uo 1 t • Up "n l 1 1 a f cw 'Jc,, r •. 
'''!'I u , <1 c. ;u1 w .:1 •.. mad f~' u f me l a 1 1 i c: m"' l l' r· 1 a 1 • and y I a~.~' w a··; y I "•:, ~'" 
"There E::i!:>li::d <HI i11!.11Jstr·y of 011-:tcdlic packd!~lfl'.J, UllE ol ~Jl.1•,•., 
P<Hk<l!Jing ;,1r1u su on for other m<1teri.d~>- Now.Hl<i!J~., 111d•J-:;lri1·•. <•l"I' 

t.11vEr~ifyin•J. not L>cca•J•;c lln:y want lo, L>ul be•~•1•J•>i-: thi::!J 11c1:<1 lo, 
fur p~1c:l-:aging is becoming more mouc:rn ant.I mc1rv «IHI murc a 

compo•Jnd .ind opt1mi.:cd pnJdOJct. 

"Gone: arc: l ht: d<1y~; wht.:n <• c ,;ir1 h<H.I bto: r11<1dc of mE'l LI l, wl1n1 '' l1t•l l I c 
W<"\S obvi1J1.1!.>l•J m<11Jc of gl.\!j~~. when fast food w.:1~> "' r11.·w ll1i11 11. w •. : 
h.1vt: wi lnt:!.~.cd lhE-: <IP1-'t:<1r.111t.C of lulcd 1!.J new W<1•J~> ld. 111.ok lil'.I 

t:hiri•J'• .111d l111~. pruot-:s•:. will tend l.u •~ccclcr.~ti-:", pu11.t" u•ii 
W i 1 nw r n 11 • .J ,, n k 1 II':, ( 3 ) • 

"I lo is ~.1Jl1j1:'l I., 
or1F uf l llt.: 

covt·r(·d in Clo<ipl tc:r, ul' l hr- pr t"•E'lll wurl<, 
111.1111 pr·cu1..c1.1p.it.iu11~, <JI' lhf: D~vi:lop111<J 

!.J 

•.l11J•J Id lil' 
C (J 1111 t I' I <. '> 



packdyiny .md foo.J industr·ics. 

A~ mc:nt 1onEd p~~viously, as far as 
cuncErnEd, thErc are three world leaders: 
and the US. 

ru::w tr~11nulO!JIF'-• ;:,re 
Japo:\n, Wcslr:rn E•1ruPE 

Tht· •.ilil1;.:.llio11 of p~icka~11ng in the Jap;:u1csc 111.-\rkFl, c\~. 

emphasi;;:cd before. as VErY distant fron1 the IJri\.:ili.;ln needs ;::,nd 
only a few casEs will be analysed in this cnaptcr. This doEs not 
mean. however. that onE sho1Jdn 't know, and pay atlcnl iu11 to, lhc 
nEw technologies crE.;ltcd in J.w • .r1, whE:rE one finds tile must 
advancEd packaging lEchnology know-how in the world. 

The CETEA. 
E:-:c:el lEncc 
prccisEly 
packaging 
situations 

in an Effort to pLlY its rolE as <1 Ce11tcr· of 
in this arEa, intends lo publish <\ doL•.i111tnl un 

the techological dEvElopment in the arc•-\ of fuud 
in Japan. However, mor·e emphasis will be pl;1l~cd un 
in the US and in Western Europe. 

2.3.1. UNITED STATES 

One c,f the works tl1<1t best depicts the i':n1crican silu.ition 1s the 
one by ERICKSON <8>, involving a survey of 2014 companic:s in lh1;: 
US. Table 2.6. shows the top 10 Packaging Trends in the US, witt1 
microwavablE packaging first and ascpt ic packaging ~ccond. Sl ill 
more important arc the top 17 trEmds in Packaging Conceµt~~ sliown 
in TablE 2.7. and thE Top 20 Trends in food packaging arc shown 
in Table 2.B. 

The prcfercnc1.: for microwablc: packd!Jing in the: US is verified by 
RICE <18> who showEd, in 1987, that within approximatEly 3 years 
80Z of the American homes will have microwave ovens. In 1987, 
more than 50% already had them. According to the statistics of 
the Stouffer Foods Corporation, in thE End of 1906, thE 
consunipt ion of fro~en foods for microwave ovens increased 90% in 
the last 3 years and about 43 mill ion servings uf fuud and 
beverages arc prepared in tl1e US every day. Over 60Z of the howcs 
where both spouses work 01Jt now havE microwave ovr:ns, a"° uu ~!'i/. 

of the homes of rel ired persons. 

For the fuod indu~;try, thE'.;e data arc vc1·o,i convincin!J an<J clec1rl~.J 

dEfine the need to develop produLL5 packaged in microwavable 
packaging. 

The dF.mand few this t~JPt: uf pac:l<aDin!J ha~;"' negL\l ivc cffccl lrn 

aluminum trays which, in a W<i'J, ar·•~ 1dc11t if11:u IJ~J lht: cw1•.,1.rn1cr L\'.:; 
u11suitable fcir •J$E in mic:rowc\Vl: ovens. This ~;ubjccl 1s 
<.\pparc11tl!J controversial <.mu requires f•J1-th1:r rc·sc.:1r·L1, dlld 

Gludic~ for a helter def in it ion. 

Cn thr-: survey prcsc·ntt:d t;y rUCE <18>, 5::J.1Z uf tlw ruod c:c1mf••1n1t:·~; 

o:;l.1lt:d tli.\t lhc'J were goill'J tu •l!it: nio1·c .,\lum1nu111 tr-.1~!,, in 1'/IVi'. 
:12.7Z w1:1·c 9uir1~J lo •.J~.r: the 

In Lonipar- i •,011. 

• ... 1mc <.lftll.l•Jnl. clllll 1;!.11. wr:rc: ~JOllt~J Ill 

fo1· plasl 11. ll'".l!J':•• ::i6.1/. '.:>t.1lcd t.hc<l 
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TABLE 2.6. TOP TEN PACKAGING TRENDS IN THE USA l"OR 1989. 

PERCENTAGE Ot" COMPANIES PLANNING GIU·:J\1"EI< USE IN 1909 

1. MICROWAVABLE PACKAGING 79,3 

2. ASEPTIC PACKAGING VINYL 68,6 

3. EVOH (ETHYLENE vrnYL ALCOHOL) 68,6 

4. TAMPER-EVIDENT CLOSURES 66,7 

5. PEELABLE LIDDING 65,7 

6. CERTIFIED VENDORS 63,6 

7. HIGH-BARRIER PACKAGING 63,5 

8. TAMPER-EVIDENT PACKAGING 63,5 

9. PET PACKAGING 60,4 

10. IN MOLD LABELS 60,2 
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TABLE 2.7. TOP PACKAGING CONCEPTS IN THE US (1988-89). 

CONCF.PT CURRENTI.Y Nal CONCt:PT 
In 1989 use 

PACICAGING CUNCF.rT USED BF. UStD IN Hore ~me 1..ess 
I 1988 I I I I 

l. :\SHTiC P ACK.\l; l XG 8.3 1.3 60.6 ::9.) ., ' 
.:.., L 

.... Bi.I STER l'ACKAGIXG 16.6 2.0 59.4 3!, • .:. 4 ., .... ·-
]. CERTlFiED \'EXUORS l4.8 l ., 63.6 , . ~ i.l, ,, ·- ..1).; 

4. co;;-h.CT PACK.\GI;;G 24.0 ' ., . ·- 50.0 4).9 6. l 

5. co;;TROl.LEU-A Tli:.'!OS FERE 

PACK.\GIXG 1.1 0,7 53.3 46. i O,o 

6. HlGH-B:\RRlER PACKAGlXG 9. 5 l ., ·- 63.5 JS.6 l .O 

7. :.'!ICIW\\:\\"ABLE PAC:V\GlXG 4,5 1. 2 79.3 i9.S 0. 'J 

8. i-u.; LT l P :\CKS 10,9 o.6 54,8 44.7 0,4 

9. l'l.ASTIC SQt:EE7.E BOTTLES 10,5 0,6 45,S 52,0 .., ., -·-
10. DISPL:\'i P.\CKAGlXG 9,4 0,7 52,7 4),) ~ ,-

j' 'J 

I I • R [·:Tl ;;n :\H :.r: i'llCCl!ES l.) ().) 48,6 48. f, :.:,l_! 

I"' RECLOSA:;I.E POL'. CHES 6. J 0,7 48.6 4'}. j ., ., 

I). S 1 ;;c;I.E-Sf.R\'E I' ACKAc; I XG 9.8 0,5 57,4 L.I • 7 I ,0 

14. SK!X l'ACKA(; 1 ;;c; ),0 0 •) 3 I, 7 60,) ., l ·- -. } 
15. u:-:i'rn-1-:v r !lt·:~;r P ACKAC: i :\t; 13,4 I • 5 6), 'j 1r,, 5 

16. l.::\ l T-!JllSE !'ACKAc; l:\G 5,5 0,4 58,6 )9,7 I, 7 

I 7. \' :\ClT:-1 I' ACK AC 1 ~:G 6,5 o.4 4.:., 1 r:·1 ... ., • J""' I -·-
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TABLE 2.8. TOP 20 FOOD-PACKAGING TENDS IN THE USA FOR 1989. 

TYPF. OF PACKAGING 

1. MICROWAVABLE PACKAGI~G 

2. TA.~PER EVIDENT CLOSURE 

3. ASEPTIC PACKAGI~G 

4. TAMPER EVIDENT PACKAGING 

5. SHRI~K BAND CLOSURES 

6. ETHYLENE VINYL ALCOHOL (EVOH) 

7. PET PACKAGING 

8. HIGH BARRIER PACKAGING 

9. SHRINK-BAND LABELS 

10. POLIVINYLIDENE CHLORIDE (PVDC) 

11. I~ MOLD LAilELS 

12. PEELABLE LIDDING 

13. INNER SEALS 

H. ETHYLENE VI~YL ACETATE (EVA) 

15. PLASTIC CANS 

16. SINGLE SERVE PACKAGING 

17. DISPENSING CLOSURES 

18. PLASTIC SQUEEZE BOTTLES 

19. METALLIZED FIM 

20. CORRUGATED CASES 

17 

PERCENTAGE 

81,3 

76,6 

71,3 

70,9 

69,9 

68,2 

67,8 

67,1 

64,7 

63,2 

62,5 

61,7 

61,6 

61,3 

61 , 0 

60,6 

60,0 

60,0 

60,0 

59,7 



tht:y wcrE 9oin•1 to •JSE nmrc. 3S.3;~ lhc 'jC\t11c dnd ~.t.;; lt'"~-:.. 

Another tt:Lhnolo9y on thE' rise: in the U'..> tuday '"' ~•,c;•tic 

Pi\Ckrl9trl9. Nhtc.h oc..::•JpiEs the sec01H..I plac.c ••:11on9 ti1l' lop 1\.1 
paCkrt91ll9 trends. ru.iung the IJSCrS Uf this tcchnolo9•1 •• ")~l.o:~ 
intend to •Jsc 1t even 111orc in 19H9. Tt1t.' pcrc.:r11t••9l' of 11t1!i.·.d11m 
i•, (,H•)t'-.t • ill the rr•lll. Vt"•.)Cl.llJ(l' .'11tl prt·•;1·rv1· j,,.~o1·.t r II' .• 

1ihu•1t 7:J7. of tht.:st: •J'::>E:r~ inlto'1H.I tu •Jlrli.:c 01urt.: lhr~ typL uf 
packaging in 1989. It who1Jld be poinlcJ u•1t that the dcl.t~ 111 tt ... : 
1ntrod•JClion of this tcchnolog!:J in the Nurth-•'\mcri~.111 m~11·Ll·l 1n 
d1Je mainl!:J to the co1Jntry 's t:::ct:l lc11t rEfr igerat ion sy~tt.:ru. tu 
the luw cost of energy and to the little incentive '.Jive:n ~Y the 
US to the devt:loprucnt of this technology <18>. 

Anothe:r very important aspect h..\s lo du with thE lc'.Jal .\Cc.c1,lanct:: 
of the aseptic technology, which ucc•Jrred in the US only in 190\). 
The maJur obstacle involved the de:finition of the product and thE 
process by the re91Jlatory agencies. 

These Jat.\ confirlll lite <>1Jrvcy carrit:d 01.1t by Fout.I Pr·ucc::.-..111·J 111 

ll1c 10~ largest food ind1Jstr1es in the us. wherE thcrF clc~rly 

was a cErclai11 disatisfac.:tion with rE:gard to the applic .. l1un ot 
lhE rcs•Jlls of rcst:arch and development. ThE rc<o~ur1s fur tt1E' 
frustrations or delays of these applications var!:I a little, but 
cErtainl!:J thE aiain one has tu do with the restrictions rr.1pGscd by 

the FDA. 

Another widely disc1Jssed tE:chnoluyy in the US tod<•Y is Mt1P/CAP. 
MAP/CAP is not a new tcchnolo9y. The idea of •Jtili.:ing mot.i1f1t::1.I 
!;laSEO•Js atmosphFrE·s to prolong the 1Jscf1Jl life uf fuuJ f•rlHl•Jt:ls 
has been 1Jscd for man'J ycar'i in pL1cka:;ii11!J. snacks. n•Jl~~. 111lc•ir.d 
puwdcrEd milk and even fro;:cn chicken 1n inst it1Jt 1ono.'1 l'i.\Cl:.\~1111'). 

The MA/CliP phenomt:non that ' ~• CK c •Jr i ng now is 1 in!: cd l u l l1c 
application of new ideas. that is to sa'J. cons•rn1cr p<.u.k<.«Jin•.J ru1·· 
fr·u;.::c11 fresh proLl•.icts S•Jc.h c\S bl·cf. chit:kcn. fi-:.11, t!i11 ·-·• ·., 
pi.;:.;:.~·;. bo:tk1~d prod•.ic.l.s, fr1Jits and VE9elablc~:; <18). 

The food and p .. \ckd!Jin!J ind•J'.::>tric-:; h.1vc ~·1ff.1.1E11l c::!••:ric1111 111 
this 0<rl'o.l. The Ar11crica11 cu11~.•J111cr i~. n1osl i11tc·rc:~.t1·d 1r1 l••J•J111•1 
prud1Jcls with thi•i l~Jpc uf pac.k.\'JiJl!J .-rnd with an c::lcnucd 11•.i-f1ii 
life. Why then. RICE <18> c.~.ko;;, <.1rr E11rcpcan cu•.inlrics <d:c·;id o-f 
the •.15? Po.,rl of the: a11".w£r prob<.1bly involves the d1str d;•ii_ 11.n 
cha111 d1-,,t.:HILC'. .• llllJLh lllll!JC.r in ll1c u~; thc<ll in Lllr'llf•C. (1ccurd1r1y 
to r,pc1..iali·.:.t<,. r.1r Mf'1P/Ct'1? lu '-''Jl..l.Ct:d, the di-.tr1b1Jt1on Lil.ill\ 

~.ho•Jld not bE lou long. 111;.inl!J hcc.:.1•.1~;c of tlil· r1ctd for <HI 

d d c 'I'-•·~ l L" c IJ II t r I) I u f l I 1 c r c r r I 'J r. r ;\ I. i ()Ii I. h ,_\ i II " 

1i11olhl·r ar1-.1 of 9rc:.1t c::pccl<1t 1cm!:'. c\l lht.: inlc:r11.1l 1cm<d lr·vt:l 
whic.h for •;1:vc:r.tl rL'ii'>On', h.~·~ .t•, !Jf:t 11ot •;«ti'.:.f.1t!1w1l•.1 
••cnclr<ilcrl lhl' ri111criL<H1 111.1rkc:t 1!:'. lh.tl uf rc·lurl<d>ll' poiHh£·'-· 

O•ir i n!J l l1c 1 .1!::>l few !JC·\1-~;. l he er. f[A h.,., c 1 <)'..>Cl •J fc:, I I O\IH.'O t lie 
w u r 1 u d £' v c 1 up roa n l i n l h 1 !; O:\ r c· a • a b r o .:1 d r c: ~. c- "' r c: h <1 c. t 1 v 1 l 'J h "v 1 n ~J 
bc:en f•m.Jed U'J the 01'\!) d11r i11•J l'ilUt.-U::i. l'l•J.1i11. in lh1: 1'\111cr 1c.u1 
!;1t•Jal 1011. lht· FOi\ w.:1~; nie1inl~1 to bE: bl<1nicd for di !'f1l1Jll 1c·~ 111 

t h ,: d p I-' I' II V i.d 0 f l h I '; I' .11: ~ LI 9 i n 'I • 

1U 



On account of Japan's decisive p~:rt1Lip.-.. tio11 tr• l!11-s 1u.~:-1:.-~. tr11 
11.'lttt::r- 111ill L'" tht· olJjt::ct of a ~·.1r-r-cy of m.trki::t111!} data f.,.- lla1• .. 
LOUnt l'"Y. 

ALcordiny to OIE.RNISSE <7>. the gro111th r-illc i11 lhi: ll111~.•uo11•l :ll•• td' 
food pr-uJ1.1Lt packaged 
100Z. as can bE SEEn 1n 

i 11 ruet ur t ;.tl, le 
TablE 2.9. 

pu1.1Llac~ w--t~. 11.tl•Pr l1;: I ni.._, t L l •J 

In Japan th€ percent gro111th for- this packaging was ~Maller, 

sine£ the: returtablc pouch has been a s1.1cc.c:s-f1.1l pac.k,1!;lin:o1 thErE 
since 1975, c::hibiting sign1fic,\nt cons1.1111pt1on since 1')3\i. 

Growth in Europe has been affected by differEncrs in h~btt~. as 
well as by cor.1111ercial barriers. According to DIERNISSE C7i lhis 
situation is changing, buth growth will continue to be smaller 
than in Japan. 

As mcnt iurH:d pr~·viously, thE: growth of tl1is pi.\Ck.t~ing in tlie US 
was adversEly affEctcd by the r-estr ict ions i111pu'.~eJ on u .. c.· 

appr-oval of the adhesive used in the substratE lamination. The US 
ArPlfc'd Forces conti11•.1c tu be the :ar!]co::>l •.l':~crs of tt.i•, i•1r>•· of 
p<tc.k<\9in9. It is bcdieved that the American ru<1rk~·l will be: 
Jominated by small foreign companiEs, e:-:cept fur Eq1.11pn1i::nt and 
packaging matErials. 

In 1985, le:ss than 0,57. of all food products procc:~sc:d in the USA 
was packagEd 1n rcturtablE puuchEs, compared to appru::i~dtelu 10Z 
in Japan <13>. In genEral. what one secs ~rE coruplctely diffErcnt 
approaches in these thrEc markEts. The i'\mcrican m.,rk~t b.1~.1Lctll~ 

chose thE inst it1.1t ional arc<.\ <ind lhE' Arr.1i::d Fure.cs. The: [•lrOf•Cctn 
market chose b•.1lk containErs, from :::.009 to 1kg, ;.111d th.: .J.1p.rnc•,;.: 
market i~• fairly wcl l cstc;bl ishcd in 100 - 2009 single port 1011~ .• 

In this contc;:t, mention ·~h0t.1ld Le: 111.H.lc uf the p,.u·t1cir,al1011 of' 
semi-rigid rctortablc packaging in the American market. 

ThE s.:llEs of semi-rigid pl.\?.>tic cunta111cr•:;. for ruud :.•rud•1ct•; 
shu1.1ld rc:ach •l.7. billion llnils in 1991, h<1vi11g .. n <1f•Prt1::1111.ttF 
valut:: of US'J.320 million, as c.u1 b~ ~..:1:::11 from Fig•u-•· ~·.2. Over 7:.,;; 
of s•.1ch conl<1iners (c·an~•. pol~;, lr;:1~~s and tllut·~) wi 11 l1r· •E.ctl lo 
m<.lrkEt prod1.1cls who•>t: cunscrv.\lioi1 will 11ot r1-·•p11r•. 
rcfrige:ralion, e111d which m<1y .:tl-:.o bi.. •lst.:d in 1111cruw.1vc· c1vc11~. T:1e 
rr::maining 257. will takr-: ovEr the r11ctrkct •.l'>•&allu uu.•1pcd L<J •Jl.i~·• 

e111d l an~;. 

•'l1Lurclinn lo the: report u11 R£:turle:1blc-: Pl •• ~.t 1c Conl.\lr1f.:r~ (5). 11lw 
fuUll prod•1cts will r,pi::nd IJ!.)'f);~·l0 r11ill1un 011 p;.11.l•o1•Jir1•J 111 t'J'I\. 

J"'1111Ull!J l ht:" 111<1I11 prod1Jc:t S l () be- pack cl;JC:tJ, OllC (" c\11 n1cnl I lHI llll'rll 

prod•lc:l•:., p,1•:>!.:\ with s.1•1ce, cumplcli: me.II'.:. .111d •.ir1tJlc f11od 
p1.1rl1un~ .• fc1otl prodllLl~ lh<1l i.drl:<1d!J c·;.:i~l. ~.IJt.h ct~1 b,\11~1 f1lllll .1r1d 
,, l f: r 1 l i . T d •:; u • 1 p •:;. , w i l l c: ur1 •; 11111 e .1 n n t h c r lJ !.i 'I. B 0 m i l I 1 on • r n 1 l 1 ,\ 1 1 '.J • 

"pl.1• .• t it. c.c•ll'•" •.hOIJ)t.I ~irow f.1'.:.lc-r lh<1n rl·torl<1ldc lr·,1°.1·-• «1111 l•J!.t.,:; 
r, inc f: nu·:l .d 1 i L .ind <.J l.1~.·· c c:.111 t .1 i ncr"'; ,,r 1: .ll 1' t: 0 1CJ'.1 .1v.11 I.di! I'. 

1. 'I 
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TABLE 2.9. WORLD CONSUMPTION OF FOOD PRODUCTS PACKAGED IN RETORTABLE POUCHES (Millions of pouches). 

YEAR AVERAGE ANNUAL GROWTH 

PLACE 
1970 1975 1980 1985 1980/1985 

EC:ROPE * 20 70 500 48 

JAPA~ * 230 760 2.800 30 

vs.; * * 50 500 58 
N 
0 

REST OF THE WORLD * * * 1. 000 

TOTAL 1 250 880 4.800 40 

* LESS Tiil\~ O~~E MILL IO~. 
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FIGURE 2.2. Consumption of retortable pouches in the US. 
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Hm.it·vt:.'r, the r1c~port pr·t:.'d1cl<:> that tubt:s and tra~r. will uv;·iakl' 
th€ plastic can around 1990, on account of their luw.:r coo,,l a;1d 
yrt·atcr· f1.111.:tiu11o:llily. It is pr·cdictcd that in 1'J'J1 t.c.1l-furn1cd 
t1.1bEs and trays will occ1.1p~ 46Z uf the market for hcal-forwcd ilnd 
hE:al: -proccso;cJ p 1 ast i c cont a i ncrs. 

i'111otr..·r c::c:t:l lcnt mi:\rkcl •,t1Juy, "Metal Cc\11~> <111d tl1c 1111p.11 t ut· 

Pl.1sliL OcvFlop111cnt" (Jy vMLuA l~t.:'.>Cc\rLll i'l·~·;uci.1Lt.< •• 1111_. \15>. 
indicates thc\l dc•:;p,ic c\ll ll1c L\.ln11•clilivcric•:;•.; th.-~t 1l 11~1·:; Liccll 

•;howiug, the plast 11.. ;;:;:in shoi1ltl nut bccumc uurc ccu11u:11il.<1l ll1.ir1 
the meted l ic c.111 in lhc shur·t run. What one oli·,~_·rvt:'-> i~; .1 Li1.1r.g1.~ 
ur u~,c •dlt::rc1lions from 0111:o· prouuct tu the other. 

2.3.2. Western Europe 

As ·f<tr as the dcvelopmFnt of 1'ack<1~;in9 in the Western L•1rc·pc . .r1 
market. is concc:r·nci.I, it shoulu be poililcd 01JI: that lt.c p;·t··dicl.1tH1 
1•; c:cono1111c ~,t .• diility, with <1 •;m.:111 u•.Jl st~\blc: 'Jruwl11, witl1t1ul 
major mishc\pr.>, in the ne:·:t 5 •Jcars (15). 

Despite the high stand .. \rd of living in E•1rupE, ll11=: fdcl.:ws lla;~l 

CdlJSl:d th"· r<1pid growlh i11 packaging cons•Jmption in the ::;0'~• <•rid 
70 's wi 11 not bE repeated as intcnc;i lg in the: ful1Jrc:. ttrnorig lhc:,c 
factors, one C<:\n mt:nt ion: population growth, ch;::.r1gcs 1n the 
geographic struc.t•1rc, increase: in the stanuard of 1 iving, l.t1<1119l.'5 
in the packaging ant.I distril.l•1tiun sy~lt::n1, lin1itt~·d cnvironr11c11l.:d 
awarE:ness and protect ion, high levtd of consumption c;f p<.•c~:<.1'.)t:d 

products and increase in cuns1Jmer facilities. 

Pr1RDOS (4) pr£.'sc11ts a mur-c org;:\ni~:c:u form 
gruwlh uf the P"\ckaging market in E1Jrope: 

fur the: 

AncdY~>ing the growth uf lhc P<•cko.1~1ir1~J m•1rkct 1n l111: 1. .• ~.t ;~'.·, 
yc,\r5, Ulll." find J !)r·cdl hlUf1ICfll•; or cJ1·veJ1.Jpl1Wnl v,d1d for .,jJ (JI. 

E1Jrop1c:, with c\ ~;mall difference in the rl:~Jion~. frurn the: rkirlh tc. 
the so•Jlh, and nut cnl irc:ly V«l id fur ~:;outh<;.-rn L:•.u-opc; 

Ill l h c l a~; l .2 ~ ~J £.'a r· ~; , gr ll wt h i n t h 1:: p c1 c I< cl g ir1 !J ,, r· c .1 Ii, 1 ~. tn.Cl1 
Slippcwteu by the Chc\in or '.)real innUVdllC.HlS'.; 

-·· f'\t f ir~•t. lH:twcc:n 19(10 anJ J'J7;.>, tl1cr1: uc1.•1rrcd llic.· 
u i st r i b•1l inn of pnJdlJc ls in st orc•:; <1ncJ •,11r,.-:r m.u I< Lt•. C<.t: 1 f·-· 
~;crvicl.·), gruwth of n1a~.s travel I i119 <:Hill lu1Jr ism, 111crc:i:1st· 111 tuud 
con~>•.11nptiun 0•1tr;1clc t:hc home and lhr: appedrancc uf fuo1i··vc11d1n:·~ 

llldCh Inc:~;; 

1 he: pa c k '' !l i 11 !J mar k el 1 n n n v .1 l e u 1r1 t IH' ·~ .od c u f fr •"".ii J> r n d •H t '• 
Cco11~·;11mpliun cont:c1incrs), nur·n1<1lly ~•uld i11 IJ•1lk cw •:;i1111,l'J w1·.1ppcd 

0:1 l t h c p l i:\ c: c: 0 f 5 .:I} c-: • '="• lj c h ;:1 ~· m c i:I I: , l' ~El !., r r IJ i t ~- •• flu v l' g l.' t •• td f.' ~-- • 

lh£1'f.• al!,U occun·ed lhE inlrud1Jct ion of plc1•,t 1c p,11;1«1'.J lil~J 111 
!:.inipll: m.1lcri;;d~. ~••1ch 0.1~; PEBD; 

···· 011 d •;ccuncJ •,l.1<11 . .', l>c.:lwcc11 1.'J7:J ,111d 1.'JU0, lh1:rt: look p!.11_, ti1t 
r· ell i llllcl Ji :;:,1l I C1ll Of l he ~,c· ( f-~.C:rV i CE cl 1 •,tr· I h•Jl i CJ11 ~.•J•.,l. tn1, I lll.r C'<1~.C 

~).) 
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111 C l) I; ~;'-'Ill l' r I '.- IU .\11 d l h l.' '-I l_l l' ~> l i 0 II i II!) U (' l' II V i r u £1111 l' fl :_ LI } I' l! l l •J t I "i 1 " 11 d 
F!IEI' ~!J LUil ':>'llllP l i Ull r i.~ fl Cl•h\r d•,; C UllV•·:r· l CU in l (J ~d f cl !J .111d ii 1:.< 1 l !. • 

(\S ror f'dl.ki:1;Jll1g, the mu~;t impor·t<.rn( poi:1l~ WUl lilt' ::r1<>l 

i nu· to a •; c i 11 'J 1 d •, •; p •' c k d g i n ~l ti 1 r· u •.J 9 h r E c y c I i II '..I "11 J l h ._. <J r "w U 1 u t 

di ffFrcnl 
d} 11111i11'1111 r 

11:pl.1Cl'tl. 

pl .:~sl i L m<1l er· i LI 1 ~; i II i.IPP 1 i L .1l i u11<; wh;.:r I' ;•.q>i r • l •• :- t l•il. 
l111 .\lid gl.1ss cu11ld uc lc1.ll111c.lll'.J .111d •"•u111 .. 1.111 -!l•; 
ihr •;·~:.:1ri:h w.1•; for I 1!.)hli-:r. finer, •,111.1111 r, • !1• .q,.·r, 

On a lhiru ~>l<1g£', in i'lll0, one: ~ .. 1w lhl' cora•.ul1d.1l1011 .,ft: .. · 
tn~ntls of prcviu•.Js ~JE'ars. Nowad<~IJ•:; t:hc p;:-1c!<<.1gin<J 111d11•.lr•J 111 
E•.Jrupc is "mi.1l1.1rc" <HH.I chi.Hl!JE'S art·: ruorc 41J,1l1l.:•l1vl' 111.111 
qi.Jant it~1l ivi::. (1t thi•o. st.:1<]c, a chc1ngc ta!u-:s place in the m.q-1:c!. 
DI' tr.1lliliu11al l'«l.l:c1ging 111'-llEri<ds. On LICL~.)l.Jlll wf ll1l' tCJll!i>('lllllJll 

pr u v 1 d c d b lJ t I 1 c I-' l <1 s l i c pack d g i 11 :J arc <.i • l he 111 at c r i ._. l s 1- c <J, 11- d L d ... ::. 
tr <.11.l it i 011a 1 hi.I VE' reacted and are now competing m1.Jd1 rnur c: 
cFfici1.mtly. 

011£ thus vcrif1c~;. in lt.e 1.~st few years, the <.1ppc:.;,ra11cc uf 
lighte1· glasses with plastic labels, thinner- tin sl1ccts, ur<J._111iL 
coat ingns in metals. sclf-<.HihEsivc labels, sti.Jruicr cor1 1Jg«lt:u 
pape:rbuar·d bo::cs, cul lap5ible pl.:.l!:>t ic mull i 1.:tycr lul>c•; <111d lhc 
dcvt:lupmc11t uf c.<1rton cunt.:.~ira:rs for l1.d1 a•:;i.:pl ic syst,·r.;, "1.1tll1!J 
otht;:r·s. 

Accordiny to lhc results of the ?l.Jrvc~J cm p.:.1ckd'Jin!J lccl111ulo'JY 
carried o•.Jt uy MARl<ET POWU~ <12> 0:111d which covers lhL nc::l 10 
~ii;:.trs in the <.1r-ca of food and bcvcra'.JE' pack~1gin<J i11 the U111lcd 
Kingdom, We:st German!), Fr~mct:, Hulla11d, Bclg11u11 o..;,d IL:ti•J. ll1c 
Ul:llli.~111.l for most types of pc1ck<~<Jin9 will grow murE tt, .. 11 10;~ 111 ll1c 
11c::t 10 YE'ar~•. c::ccpt rur 91.::1',;s which, <1cc:ord111!) lu ll1c rt• .. 1Ill ~·. 
will grow le:ss i.han 107. in weight, m. Jly due tu ll1c r-ctlucl1ui1 in 
bottle weight. 

Jn Furupc:, in 1'1t1::;, lhc lol<d c:ur1~;•.Jmpl io11 of ful11.l «11d !Jt v(·r·,,,,. 
pacl<a•Jin<J w.i•,; ;:!')J bill1on units and<.\ ~1rowlh of 1.fJ.:l/. 1~ •:::p1·ctul 
ofr 1'1'15, reaching ;!•1:_; billion unit•:;. 

A·~ for miotallic pc1ck.t•.1iny. one c;.:pcct•:; •1nit •Jrowlh. dc•"pil1· tl11 
I 05SE.'s rE~.iJ 1 l i ny from the .:1ppc<H .111c.c of F• 1 <1~;t 1 c .:111tl l "r I. uH 

cunt.;1i11er•:;. ficcordinu lo lliE i1ARl<ET l'OWLR :.;u!~VLf <12> lht. l.J•.,c 11f 
c•H1s fur· food .:.\rid bcve1'<.1~1c•:; will c::pcr1c11cr: stror1<J <Jruwlh. 

I lu_· ~J 1 a~;s container· w 1 I 
<Ill d l db€ } I' C [.d ,\CC m f:: II t 
j 1.b/. <12>. 

be murc v1.J 1 ncr clU 1 c lo ~,l riJC l 1.Jr <Ii 
will probably ~how a unit ~rowlh 

LI 1 c.:'l I ~j (. '....> 

IJ f ,.\ l.1u1.J t 

C,\rtc1n c:onta1111.~1-s wi 11 ;d~;ci ~Jrow rn1 ,_1cc:o•.Jnl uf the 11•_,c 111' "~•l l>l 1c 
., IJ 5 t f:: ms • In t II f: r i <J i d p 1 a~-' t i c a,- c cl r M cl r k c t p () w c r I' r L' cl I c t ' . (j r 
'.Jl'owth cf !~i/. in the 11n:l 10 yr:ar~;. 

Dcm.u1d fur fif;;.:ilJlr.: po.1cl«.1~.1in<J will <Jl"UW f1-0111 71,fJIJ'.j 1111ll1un 11111l·. 
ill 1'/U~. lu o:i.10~· Million IJllil~• in i'l'i~ •. 

p o\ L k •. I '.J I 11 fJ I ~ .J ,1nlOll'I t lie l ("! .. ltllll l IJ'J I I .1 I 



di;-vclopmt.. .. ~ in lhE p.:.\ckaging <\rca 111 Eur·upc. Tili·~ p.:.\ck,\g1n~~ 1!0> 
<drc<\dy E:~t;:1bl ishEd 1n the US where, as prcv101J~,l~1 mcnl 1ur1l:d, 
u11:r ~.i07. uf the honu::.,; ;_\lread'J have lhis aprdi<.u1cc; it shu•Jld be 
pointed 01Jt that appro::imatcly 20Z of the: homes in the Uri1ll:d 
Kinydum <.\lso h<\vc this ~>•Jstcm, whiLh •.,ho•Jld c::pcr11·11cc .1 1,,r9c1-
~Jruwlh in other WcstE:r·n lurupc;:\fl cuuntr· ics. ll 1s L~.l 1111 •• tcu lh«l 
tht· pcr·cc11t.1•1c of home•; h,1vi11'J n1i1.ruW,\'JE ov1-:n•_, I'.. :.1 -- •1i: 111 
licrm.rny and j;~ in France (11). If the c::pcctcd yrl•Wlh r·;_,lc 1~, ·H.>;~ 

in En!:!land, it should a1s1) be significant in the other countries. 

lodo;1y 's needs i.lrT for cunt a i ncr s and paLk ag i ll!J mal er· i <:11 s l h,d: L<•n 
be used in microwave ovens. According to EIU <11> this r1JlLs 01Jt 
metallic pacl<aying, but off"~rs opportunities t.o gld~;s, pl.t',I ic~.> 

and carton. 

As for aseptic packaging, and the ~septic packaging system 111 
Europe, the llL'!:;t wor·k found on food and bcvcra!)cs wci•:; d •:>•irvc•J 

carried oul by Lean R. Frotschcr (1ssociates (L1.HHlc1n) tn-:lwcc:n 
Apr·il and Sio:pl.cmlli:r· of 1.'107. A compilation 01' lt;c rc• .. 11Jl··~ 
publ ishcd in lhe E•Jr·op<~<rn F'<H.k<\ging Ncwlcttcr <1> <:ind 1n [~::port 

07 <22> is prEscntcd next. 
"'f11i~, i.\rliclE j~_, b<.-\SCd Oil a SIJrVC~J c.:1rricd out LH:lwccn ti~•l'il clllU 
Sq>tembcr of 19B7 of the curr.:nt mdrkct potcnt i<.\l 111 Wt:!>l.Ern 
Europe for ascpl i c: cont a i nErs o;uid packaging S!:JSl cm fur fuotl • .u1d 
bcvcr·<.1<Jc<:>". 

·1 II i ~, st •1du is bci•;E-:d on C,00 i r1l crv i cws donc 1n ii Luru~·c«r1 

cn•mtric• .• , a•:> \/Jell as on a fai..-19 c:-:tcnsivc lhern-Elic.:al r·c·~c<.11'cli. 

·111c dcvl:lop111c11t of over ;_;00 different m<1rkct scctur~> is rcvi;_;,n·d 
and pr-c•;c11lcd, and access is provi1h:d to the f•.1tu1'c potc:11t i<·,1 of 
.E.cplic cont.ai1H·r·~. and of the: prod•Jcl~> thus PL1cr.a~1ctl • !'he ~;l •Jd~J 

.;d•o,u include!. a11 12::tensivc tcc.:h11ic;_d !:;eel.ion, wll1ct. p r· o v i d c •> <.1 
p1··ofl112 of lhc Pl"UCCSSill~J .:.ind flllin~1 ' .• !.)Stt::ri1s, b "' ~"- d llll 

intc1·vicw~; al comp·~nies thc1t dlrcad'J ut: i I izc them. 

fllcrc £::::isl c·lo~>c to 1,600<tscpl1c packaging plant<,; in Wl:':-tu-n 
E1Jropc. C.:~1-ton filling systems c1u::u1Jnl fo1- over 85/. of all s~~slE111 

i 11 ~> l .:d It:: d • A Lio IJ l U 0 - B ~. ;~ Cl f ti 1 l" ~- l: fd .rn l ~> IJ ~> c ti 1 l' 1 l. l r " - I'« k 
!:>IJ!>lcm a11d 1~:; ·- ~0;~ lhe Pl<L - ConilJ iuloc sy•>lcm. Ucc<11Jsc of ll11: 
do 01 1 r. <Ill t po~> i l i u n o cc 1J p i e d lllJ l c. t r· <:i --Pak , ''~;cpl i c p e1 ck a ~I i n ~I i ~- f u ..
ma n~J people ;_1 •:;•JIHHi im fo1· Tet:r·a--lir· ik. 

f'1't:furm£:d <1111:1 fur·111---fi'Jl--~;c;;1l pla~;tic. pol~, <.11::count for ov1.T 1 ... 1r 
of tht~ rc111e:1inin9 inst:~ll.\lions. lhe1-c arc ovc..- 10 '>•1ppl1cr•, u:· 
I: hr:sc ~,lJ,:;t nns i 11L l •Jd i n9 Busch, Ga~.t. 1, Hamb.:.\, l1mpilck, Mc·l "l Ecu;: 
and l:l c n c n • I' 1 ; 1 r; l i c b n I t: 1 c i 11 •:; l ,1 1 1 .:1 I: ; u n ~> ,\I' c !., 11 p:' I i c, II IJ 'I I< < · 111 •.1 , 

f~nmn11::l.1!-I .:111d ~iFr«t. i:llld .:1l:ru•.ul fi 11 ifl!I •,,~J·:>ll'hl~> .:1rt. •. 1l•_;o '•'11•1• l It'd 

b•J ~~cr'io\C. u .. 1<.~·1n·--·bD:: !>~J">lr~m!:; <.1r·c !:>l.Jppl it:d IJ~ l.low.iL<:r, CulDl'CCd, 
Octtcl and Elpo. 

~3~J~,t1.'rn~, fc:w c.1•:;cpl 1c fill 1n9 of po1Jc:hcs <1r·e suppl 1cd 11~1 f'rt1•«L .. r.tl 
J h i mm D II i E I' 0:\11 d I:) lJ •, C h , 1J IJ t t h C "> C •:; !.J ~:. t c r11 !:. C ,111 IJ n 1 !J f I I l r>I cl '> l I I.. 

filr.1 po•n:hc~> which p1·uvil1F only i~i --- ~!0 d<1'.1s • .• l1cif---l1f'<· fu;' 
lllill<. ~il.J">lem•:, f'ol" f'illill<J lllt:lal}i;:cd po•H.hf-~;, <11'1 '··'Jl-•i•ll<d l>•J 

I.. l t:L '" l !:.'r • 



UclWEEn 1~1) and 200 nt:w Piel.Ills ar-e instal lcJ ~-·cu.Ii •Jc.1r, .11..iuul 
hdlf of which r-eµlac..T c:ist 1ng i11sl.'1le1t ion~• ct11J Ldlf <-•rl· new 
installation~;. With the CU5t uf c\rl C\SEpti •. ':i'J'JL-oni Vc\l'~Jln~) 

hctwci:-cri US<t;-100,000.00 ;;int.I US'11.b million, the nti.\r-l:t·t for •.;9~.t,·m 

~.;11ppl icr-~; is c•;t imalcd al lJ!.J'f.100 mi 11 iun. 

t)l pr-c~.t·:nl about tftr·cc qu;;.u·tcr-s uf nt.·w systems c1r-t.· fc•r L~H luro· ... 
but this pr-opor-lion will fall slin<Jhtl'J over- the nc::t few 'JF.1r-r •• 
lhcrc •11ill bc mur-E intE.·r-i::st in system 1or- the .:\septic tilling of 
lher-mofur·mcd plastic containcr-s, plastic bottle<; and yL.-\s•_,, and 
also, to a limited e:-:tent, bag-in-bu::. 

In 1986 aµpr·o:·:imatEly 13 billion litcr·s of µr-od1Jct wcr-E filled 
into an estimatEd 20 billion cuntainer-s. This figur-c is set lo 
incn::ase: to 16 billion lib~r-s fillEd into abu1Jl ~~6 l..iillio11 
containcr-s an ann1Jal incr-easc of al..iout 4.5Z in volume p~ckFd, bul 
near-er- tu 5.:JZ in unit le:r-m5, indicating a pr-opor-tionall~ highE1· 
val u t. · of p <H: I< '-' ~l i 11 'J by 1991 • 

Car-tons cur-rcntly account for- around 90/. by volume of all 
ascpt ically packEd products; their- mar-kel share will decline. 
Over 9::;;~ of c<trto11s "'"" •Jscd for· milk c.nd fr-uit Juice. Over- U0Z 
of car-tr)ning installations ar-c Tctrabr-ik, lhc r-em<.u11i.J1o-r 
Combibloc. New systems arc being developed by S.I.G. and a Metal 
Bux/Elopak. Car-tuning developments will focus on an irupr-uvcd 
<11Jilily to fill par·tic1Jlalcs. lnnuv.:.tions in this area arc lo 
c:-:pEcled from Ttolr-a-Pak in the ne:-:t two ye~ffs. Other ueveloproicnt!:> 
will invulvc li:ir-gcr c.arlons (Co111bibloc has installt::cl tt1i:: fir-sl ~.'

liter- ca1-tunin9 s~slcm), aroll new ·~hc1pcs to ~ivoit.l llic cun1111od1l~1 

imaye of tine: "LH·1ck" ~.h.1pc. Ihc commodity im<•YF ur "ur1ck'' p.-tkcd 
pr1 .• d•1cls in tl1..: n•di11 rt:a•,011 why fi l lr::r !~ luok fur fi 11 i11•J ··~J,,i.cio• .• 
W h j C: h p r 0 V i U E p r CH.I IJ L l cJ i f I' Er· U I l i i\ t i U II l h r· ll IJ 'J h p ci C k « 9 I II iJ • 

ri1t111)•1•.1h car·lc.111•; will lose ovcr<.111 m .. r·kcl !>lo.tr(· 111 ,,·,(:pi 1•. 
pc1c.kagi11~J. lhl.'~J will still LH:: the fc1vorr:-d pe1c:ka!;Jir19 111.,·'lwd rur 
man•.1 ni:w .1pplicalio11s IJcc<l.•Jsc lhc lechnolo~JY and r·cli,\liilil~J ,,:· 
t.hr: Tetr-c1brik ;u1i.J Combibloc: systi:-r11s arT wrll est.1bli~.f1cd. 

Nc<.1rl•J 4 IJilliun lhr:r·muformcd pla~:;tic cuntaincl'!:> WFr·r: c"\' .• CPll(d!l•.1 
+'illcc.J in 198(., allhu•Jgh lhE!:J L\LC01J11lr:d fc,r LJnl•J 3/. uf the v .. !1J1111· 
of pr·od1.1ct fli.\;::kcd. NE.11'I•J he:llf <;f th1;•,c p.1cl<'., wr:rc ·,111<Jl<: ,,,, ... ~ 1rii1 
( l4 ml) CIJPS for c:;.1lt:l't·:r~;, fur· milk, c:rea111 i;lf1Li cofr·u.: cr-e •. ;;1i. 

0 i. h ~:I' c I J p r_; arc ma i n 1 ~j 1 ;~ ~·j ~J m f () ,,. f i 1 1 i 11 q u 0 ~JI.JI,. t. r d c I~~ c r· l ~..> '\11 d 
c.r·re1m. !hi•, m<1rkl:l (c::c:11Jdin~J 1o1i11i-r•lir-lion P<1cl:<;) will •;i'uw 
rapidly, wii.h sll-011<J •.wowt.L in p1-od•.1cl:s • .• •.1ch <1!> d<'•;·;u-t-. . .rid 
f'nJ1l tnn1pol1:. Ille market will hF hFlpcd l•'.J ll11: 11111·r·u·.11·d 
... c 1 i <• b i 1 i l IJ () r ! • n Ill c u f l h c •. 1 •• c p t i c f i 1 1 i 11 IJ !> 'J ::; l c: Iii'> • 

(111utl1cr important ~>1Jb-·ni<1rkc:l will be fur cont.,1irit:1'<;, wh1c.l1 c.1r, i.c 
ht::c.\lf:d in 111ic;·uw.1vl: ur- co11tc11l iun<\l ovens. Thc•:;c w111 In •l':.Ld f(•I' 
~;01Jps, l'Tdli\.J nll:al~;. drink~; or dc~;~;c:rt~. (<llrc;::1d!..J on the 01.1rkFl 1n 
tlli:: U. K.). ·rhi!:> will v •. 1r·•J with the uwnEl''.,hip ur n11c1-ow•.1vc oven•. 
rr·um ;!;~ l1.) ;.'\~/., dc:pcndinn Oil I.lie: E•HO[>CLlfl lll•Jnlr~;. 
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the futi1r·c ut' pl .. slic cu11l~~i11Ers in [•Jr•>PC-

t1~.c-pl1c filling uf plastic bottle~ is 111.:.inly rc~lr1clt.:d tu fr•.i1l 
J•Jict:: and 1i1ilk in sonic [1Jrupc.u1 cu1J11tr·1es. The ~cr«L o.u1u l\i..r.1•~ 

~.ystcms arc rcyarlit.:1.1 as rel ie1ble; .:.nu thi··, market wi 11 ~.!1L,w yuod 
yi-uwth a-; an ,\llt-:r11.\tivF pack lu lhc c.\r·tun, 1u<1i1il•J 111 Iii•: l•,w•·r 
dUl1t·d-v.d111o: m«r·kels s•Jch ""' milk, fr•.J1l dr111ks, cr~· .. 111 .<nJ 
flavurcll milk. 

1i~cptically filled <1crosuls he1ve.· gained Cl s•Jbsl<•nlii.11 sh .. i-c uf 
the ere-am and tuppin!J mai-kEts in the U.K. and Oclui11111. llowcv.:r, 
concern regarding the environmental damage ca1Jsed hy aerosols w.:.i~ 

inj1Jrc their pi-ospccls, partic1Jlarl~ in Germany. 

flSE'Plic. filling uf sachets <Hid pu1Jches is •JSE'd fur diurll:r ~.ht:lf'·

lifE Ullf milk and also ice cr£a111 mi::. It offer~• a luw cost: 
<\ltE'rnat ivE with suruc inter1:o·st ing opport1Jn it ics. 

B~\g- in-bu:-: systems ai-e well esL.\l.Jlir;hcd fur the uulk fillin~1 

·fPJit c\nd tom;;\tu prod11cts. "•Jpplicrs h.-\ve 11<:\l.l con,.iJ1.r<•Llt' 
diffic1Jll in 1.IE:vclupi119 rclial.Jlc s~slt:1t:'-> for low-.-1c1rl :,r·c,dr:._(o,, 
•. dlliuugh Bow«lc·i-. Culorl.'l.'U i.U1J Ocllcl <\re now 111 .. rkct i11~J •,•JLli 
systems. Nun Ji.\ir·y cream, ice cream mi:-:, milk sl1<1kcs "''I.I ci-c.:.111 
ai-e: now filled 1n this m.:-.nricr, i~·1 addition to fr1Jil j1!ic..:-: 
pru<J1Jcls. lfiE polcntial Rl<.\l'kEt will tJCf>E:nd 011 the rt:li•-1bi11l•J of' 
lhc syslcm and 1n c<\lcrto:r~.'r·t:<ic.l io11s lo the L«g-111-bo:: cu.-.~Lf,l, 

which will compete: with cartons, po11chcs and pli.\stic !Joti.les. 
This mark~:l is 1 ikcly lo grow ra1'11.lly, provided thi.\l S!J~ .. lu11~> .ire 
rel iaulc, allho119h fi-1.1il juice fur cali::rFI''> m<•'J i-cn1«in lhc 1a«,11,r· 
mr.\rkcl. 

rlll:i-c is cuns1dcrablc inlcrcsl in lhc ,\septic filling t1f ~Jl«'"s, 

µo.1i-licul.1rly i11 G •. :.-m•u1y, for fr·1Jit juice, L1<-1!Jy food, fr·1.1il dial 
vcgc: lab 1 cs. Eiu~,l.h, Ser ~'c: <I II I.I ol he 1' cun1P<•n 1 cs c:.,rF c.ll:vc I UP I 11~1 

~_,ustr~m~ for l h..: asEpt IC f i l 1 i 119 of ~j ·1 f:\5~_,, i.ll1d i r S•JCl1 J.'J 1
; t Cli1~.' .: . ..- .... 

f• 1' uvc:d r c I iald1·, ii:\11 1 n l l: r c ~. l 1£19 111L1r kl: l ll11..\ ~J dcvc l ''I' I II l..1Jr u1·1·. 

01.hci' d1·velnpmcnl•-:. will include 
u I' c: n 1 11 !J and h i.Hl d 1 i 11 ~J F c" t •Jr c •.> 

I' ,\ C k '.• W I I: fl 
l Cl pr UV i dl' 

~-~P'-.L I"' i ~.JOi\t.tl 1 C·_,, 

IJI, Ir k l' t i II ~J ~II 1 d 
prc!:>c11t:at ion .ulvant<.1•Jf":s over st,111d.1rl.l car·t1111!:>. r111 c:: •. 1mplc of ih1• .. 
1 •, l 1& C' B 1.1 ~. i.: Ii I! ~Ip l r p .ll I: • 

Of lhc i.] bil I i1.1n 1 ilt:1's of l 1<11J1d <1111.l vi..,Luus prullucl~. f•«ll:cd 111 
1'}86, over· '107. w.\!.> c1c1..D1.mt:cd for !J•J milk .Hid t1'•J1l .1111((·. 
•luwr·vcr, "'• •.• dl·l •• i 11.:d COi.lilt r ~I ~,l 11<.ly r·l'Vl."il I• .• , It. I'.• r I 'Jiii'" ( «lid t. :"· 
fr •J i t j •J i cc I 111 1 1 k s p I 1 l v cH 1 c •.; <Jr· <: <1 l l '.J f I' o 111 co 1.111 l r ~.J t I 1 L 11 1111 : r 'J • 

r·1Jl11r·c !Jrowlh i1l'.>li ~.how•_; !Jr·1L1l Vi.ll'"l<tlllHI bclWCCl1 lt.1 d11't':r111l 
l 11rupc.111 co1111Lr· 1c•,. Liquid mi II< C•Jrl'Clll l•J .11:c11•111l•. r11r •. 1,..,.,1. lw11 
t.l 11 r ti~. () f <II l pr lll.l l.J ( l i.\ ~;(.'pt i c ... hi >' •• <.: k (' d i 11 f_" r llP l' - j h I t ('I. ii 
"' 1 1 k m ,\ r k c t 1 • • d t~ c l 1 n 1 11 !J "11 d lJ Ii I m 11 k !,.d I" '., w i l I •J r 11 w • d < 'r ii 'I 
.1!Jo•JI ;•1. p£'r ~w.ir. 

I u 1 I I •l ~. l r .d. l" 

CU•J11:1· 1c•,, t.111' 
I. Ill' ~.Jr ("ell d 1 I I 1·r l'lll f •, lll·l Wt.Tn 

fullowi11•J ~·.:,1111plc: 1•, 11·.1.·1'111: 1111.: 

''I ' \.) 



Ill Ilk 

frarilc tu 1;~ in Sc,"\11tlinav1c1, show1ny a vastly d1fCL·rci1l :•utc11l1«l 
for· ,\septic pi:\ckdginy. The Bcl<Jii.1n cu11r,u111pt iun of stcr; l i.: ... J 1111 ;f( 

1s 111uch higher lh<u1 in <UIY other [1Jrupc<H1 cu•Jntry, <•ntl i:\ shift lo 
UHT milk represents .:.1 move: tu ~• rcl.:1t ivcly "frc·;;:;cr" 1,r·oJ•1cl. 

1-lu•;l of l hl' <l'·l'l'l i c r i 11 i ll•J '>':1'.>l l'hl'> i II [1.n·opc: .. r1· ll('l·r ··"I ti ,,., 
tl.\lr 11:•,. Ucc.1usc ur this c::po.:r·icncr:, .111tl UIJC lo the uccrc ....... Ill 

111ilk consumption, the dairies have searched more •1:id fil(•t-c fur 
dllcrnalive products that could l>E c1•;cpticall1J packed, i11cl11dill'.J 
•:;01Jps, ur h.::.vc developed othFr foods or bEvc:r·<•9C~• c.or1la1nin:J 111ilk 
ur· ct=:ri.1111. With the right product p.;ckt:d in the ri<J!it cui1t.:\i111o:r, 
tlairy products rna'J cntc:r nc:w and large fuarkc:ts. 

Aspetic packa<Jing is alri::ad'J F:stablishetl fur st:v.::r·,d uU .. ·i- t1,,11··~J 

prod•1cts, including milk, flavored milk, yo91Jrt, dE.'ssc.·rt•:,, icc-
cream mi::, milk shakes, coffee milk, cvaporat1::d/co11dcr.scd milk, 
c: t c. 

lirowlh forcc;.1sls in lht:st:: m.tr·kcts vary wid~l'J from country to 
co11ntry, sumc of the m<:\rkc;ts l>Eing static or on ,\ duwnlun1; 
however, in must co•JntriE-:<.;; rapid yruwth is c::pccll:tl 1n the 
cons•1mplion of desserts, er-cam .:111d coffee milk. Sever.ii 11Fw 
prod1Jcts will ~E introduced, incl1Jding d.:1iry anti non daii-y 
products. 

Fr1Jil juice and fruit drinks account for almust ?~Z of 
asepticall'J packed products in Europe. Sale~ arc forcLdsl tu 
ir1crc:asc strongly over the nc:-:t fivE.' YE<lrs, altlluugll tilt: r«.ilt: of 
increase wi II vary in tlifferEnl countries owing to yrcdt 
di ffl:r·Encc.·s in F•E'r cap i la con~;urnpl. i un. 

Ilic niar-1-:el i·~ bcco111in<J i111.1·c.1·~ingl~ <.;C•Jmcntc<.I, a11d ll11;:rE 1s 1111.1cl1 
i 11 t Er· Est i n n cw t !J pc c; an ti ~. i ;~ c: ~; of p at k • Ba ~l -· i n - b o;: "1 id r .J « .. l 1 c 
puuchEs arE availal.dt:: c;·~ 1·1-:lail p.:1cl<s, anu ;!·-lilc1· c .. u··t:o11•-. .:111d 
port ion pl<1~;t ic cups hc1vc recently Ln:cn introduccu in Fr,111t.t'. Ille 
L .n· t 0 II W j 1 } C Ol i l i fl 1.1 C t U tJ IJ Ill i I hi l L' t h I <, Ill a r k EI: , b IJ t 0 l Ii Fr i. 'J I' I ' '> fJ-!' 
p .. Hk•:• will c:~.t.1ldish .:.•~;mall ~.li.1rF t,f thi~. y1·uwing 111 .. rkll. 

lcch111cal barriEr<.; tu ltlf:: aseptic packd<Jin•.• of f1·1.1 it: 
r .. ,p1dl~J bc:ing t1vt::rl.Omt:, ;:111d 111ajtJr c.-rrnrr~; l1.1vc: ~••Htc·~,,,f•JI l<J· 
filled fri1it cumpolE cu11t.:1inin•J p.<rl.ic1.ll<•lc•,. Cr·1.1·:;i11.d .1r1d 
• ; t. r cl i II c d t 0 m Cl t u £: s cl,... e a 11- c ,, d 'J f i I I c d cl ~· l' p l I l. ~.i 1 '.J 111 t. I.I l LI I' l lJ r I ~· -

i'lltl101J~Jh cuw·;1.1mcr accqd . .:111cc h<1!, v.u icd, lhi•:, m<1rl:cl luol;•, v.-·r•J 
p r om i ~. s 1 11 y • i\ I r c <• d y :I Z li f I t « l i LI n r l: l .. 1 i 1 p r o d •Jl. I. ~. LI r c p .. 1 c k l d 
... :.~~pl i c<1 l l•J. 

lhf.' a~.cpt1c: 

uppor I. •.111 1 I <J. 

mur t' I w 1 • 1 -·· l 1 · r m 

[l,1b~J milk will lie .. 1~.c:pl1ccdl~J P<1c.l<1:d •H1l1l "rt·.llJ!.J •_,.dl '. .~j', \ l Ill 

f oi· f i 1 1 i n <J ~J l..1 •:; ~• <- u n l a i 111: r !:> i ~~. d t: v E 1 up t: d • 

'.:)Ohl£' 

work 

r11 .. 1jor p1·l-··foud c11111p • .1111<·'· ar·c: 11uw t.;irr·•.1111•1 u•Jt. 
for •&">I ll'J ,1•,1:1>1: 1 c p .. 1ck •''-' 1 ng. 

;•1 

d I \/ t 1 l> t' 111 ( I I\ 



S,·v.:r·,\( UCVl'(upnoCllt•, Ill •">t.:PllC Pi.H.:k1119 prULC~,·,t:•~ .HC llHH<-

dcpt.:11i.Jc11l u11 t1·L1111uluy;J i.ha11 un 111.ou·kct need~-- lcc!11111lu:;1l.d 
11111uvat 1u11·; .t11LI Jc:vclupmc:11t wurk in llic cump,u11c·, ru<.ty rc::,;cl1 tln:1r 

PCi.tk, li..:at 1ny 11ttlio: r£lalicm to 111arkt::l rit::Etls. Thi~ 1-., nut 
UCLC'...'_,.._,r- 1 l'J h .. 1t..I r L~s t.:01up;:,\n it.::.> m•1 1il cunstanl l~J '".iL'.._H .. Lh fur ltC\.~ --~11•1 

lJ L' l t l r W ,1 y ~· 0 f JU I II y 1.i 1.J ':> I I 1 t.:: S ';> r DI 0 l I V <~ l j II':! p L' I' S lJ II I 1 l · l .t I> U r t: hi« I 11 I II 9 
,_,1mp1·l it 1v1·. llowcvcr, lhi•, m.\•J lc.111 tu lite d•·'JL·l .. p1111 111 c., •·•·w 
lc1.:h11uluyic:s wt11ch rc<i1.J1rc <t ~••11-vcy of 111rtrkl.l l•l•1•url•1111l 11.·'.,. 
P.u:k,t':Ji.19 <:l11c..I fuuc.J pruccssi119 compc\11iF•; •,hou1J keep 111 ru111<.l Un: 
hniEfils of <1•,q>t ic lFch11c'1t19~1= 

Tu l hF cuns•1111cr: 

Pr l>1.f1H l <i•.J<l l 1 l ~J 1 mpr uvcmcn l 
·- LowEr cust '" 

Great 1c:r cc.rivt:n i en cc: 

To the compan~J 
Lower dislril:•1tiu11 .t11J ~•lur;,~c cu~.t~. 

-·Mure cu11vc:ni1c:11t ~hclf-lift: 

w i 11 pruvidc: 
i.tc..IV<.tnt.\YES. 
i mprov~·11112nt) 

In most casc:s, advantage~; in one itcn1 
will be balanced by disadvantages 1n 

l i11 ·_.c 
'llJ,-. i It '..J (F.'.'.]., 

o.111ul 111 , 
(e.g., 
sho•1 l d 
bcnl:fit 

hi ghcr· costs), s1Jch as SOI.JPS i 11 co.'r l un, •• r ooJ :>rd• c·,•,ur . 
asc£rtc.in thal a new devc:lop111e:nt offers c• c!t..1t tu~,l 

rat iu 011 the advantage side. 

Ase-ptic technology ,·,ffurus the opport1Jnily for dcvcll•~·111~1 11cw 
1-1rud1.1cls. Sonw markEls dc111ar1d thc cu11sta11t ir1trod11t.:t ion of 11c11J 

p1·od•Jcts, whereas others req1Jirc r111:·as•1rc:s for the imprt•VL111c11l or 
prod1Jcts alrf:ad•J av<.ti l"blc, ir1 p<.\rt icular bcca1Jsc I.he s 1ir•1dy 01· 

nEw prod•1cls is larger than their absorption cap<.1r..itu. 

JI. 11111 !:; t 
l ikc lo 

al•.;o he l<ccpt. 111 111i11d tli,,l while 111<H\\J c1111'.111u•r·. w1111ld 
sc:c c•.n i111pruvcmc:nt ill tl1l: <jl.J<d it~1 of lht.: ~·rod11cts ll1<.\l 

they buy, a •:;1Jbst.:.u1cial minority dues not havi: dn 1111.rF.:.•'.alnq 
p1Jrche:1c;ir1g power or 1401.Jld r.<U1...:r not 11.:\vc its food c::1•1.11•,1.-., 
i11cr1:;v:;e•;. rhcr-c is d cunst.:.u1t 111.lrl<Et fur luw--co·~t f111.1J, .1·, wel I 

<1•:; a mar kc:l fur i ndc:pcndcnt ~mall di ~.tr i but or~, of ~.l:vci·c. 1 l 011'.1-
l I f' E p I' U c.J IJ C t S • 

·11ac~;i:: rc:s•Jlt~. pr·uvidc 0111!1 .:.;11 overview and •. 1·:, rt W«', •.,l1u"111 111 ll1t· 
s I. 11 J 'J h '.) F I' n I. !a(. h Er· A!> <, u I.. i ., l c ·~ '-'II d w .11·· 1- I (_ I; r~ c !~I: •. 1 r ( Ii , t I 11 ... ·-· ..... '· ·: 

111.IJ ur uppur· t 11r1 1 l 1 cs fur· fuud p1· 01.. l ,,~,01- <; c\nd 111.u1•1Idll1Jr • r ,, u I 
p ,1 L k ,, ~I i fl'.J i: ( l'.l i p 111 t: II t. a fl d Ill a t n- i ,\ I ., • d I: r, ( 'II d i 11 IJ () 11 t I 1 ( . 111. I I' k <:: t ', t • I (Jr 
ol 11 U lHI l 11 L l. U IJ I 1 l I' ~I • 

r lie UL.111<\llU for fr·c~,ll clll~; h I ~it.· ljlJ<1 l 1 l ~) ~, .. udlJL l ~, I~. \/( r '.J i ,q ~Jl 111 
L 11 .. ()I' L' •. 111 d t I w t1 i'1 I' I (:rip ( ' r l •. 1 i 11 l •J !' 11 I r I I l I. I 1 c ' . (" r ( '11 l I r ' Ill I II i , • • ! I 1 ( 

d I ~. l r I [, I it. ().. . . I• r n r I l Ill (Jr ( . • 111 d Ii "v (" h l: l I (' r q • .1 •. 1 I i I '.I ( (.)I' t ... I I .... 1t! 

I on!.)1:r· •,II'.~ Ir - I l ft: fur t111· prod11c l. 1111: con··;1Jn11 r· •,. Ill l 1h '" .,,, 111 
pr (1Ufl( t '·l'J·I l 1 l '.J' l Llfl9l r r•r l1U1JC. l Ii re- .• r1d C.UllVI :1 l Cid. l.J' •• (. i h ... 1<'.-.C1N 
<15)). 
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.. 
[11 L•..1rup1' the m.1111 ruud proiJ•1LlS p,1._kt.:d Ill N1-./Ci"1 ·" ,_: rrc- i1 :u1 ... t. 

1.h1ckEr1, I 1~.11. Llicc~·C, p .. 1:>l<.1 «rod frt:~:.h fr1..11l: • .iuu · .. -.:•Jc.l.1i•l• ·--

P IERrll J. LOUIS, 
ayr LTS 

pu i nl s 
rcg<.1r d 

that this tEchnolugy h<.1•:; 9rt: .. 1t dcvt:lopmc11t p1,l.:11l 1,d, h•d 
u 1..1t ~u111c cunccr11s o.u1d fcar·s uf the fuud pr·ud•..1CtT•> w1ll1 

tu alJ1..1scs in thi.; distribution a11d slur·a9c tc1upcr·i.1.l•1rr",. 

lhc European n1ar~a:t shows sonw advantagEs over the Nurtla-··(1mi::r1c<H1 
naarkct ar.; far as the 1..1sc of this tt:chnulogy is cu1ic._-r11;::u. 

shorter prod1..1ct prcparat ion and dislrib1..1t ion limLs; 

dcmanu f1Jr 1 anger prou•..1c t •,he 1 f-1 i fc; 

short fuod-distriL•..1tion di~tanct::s. 

2.3.3. Bra=il and Developin~ Countries 

As me11tionctl in the introd1..1ction to this work, Fi91..1rc 2.1., f<.1ulc 
2.2. and ;.•.3., the P<1Ck<19i11g C011·:. 1..1mptio11 in lloc uc•;t.:ll•l•lla~I 

cu•uatrii.:·;; is •.;till vcr·y modc'>t whc11 l.ump,ucd to the 111d•1 ... lr1.1l 
facil it iEs in this <1rca and the potential for cons1..1mpt ion power. 

In this conte;.:t, the 1Jse of new packaging tcchnologiEs o:- of n1ew 
food containers in lhE<;,c co•..1nlr1cs is ver'.) diffic•..1lt tu «~~·l.55 

d•..11.:" to the complc:il!J of thE fat:tors 111vulv1o:d. Ncvcrlhtd1:0:.~. some 
aspects stao1..1ld t,c poi11tcd u1..1l th.\t arl. PE'rt iracnl to the sul>ji,-cl 
of this W<Jrk, n.rn1cl!J. m11_1 u1•1-\v•1ulc flc;:it.le ,1nd ~cra1-r igid 
containers, aseptic system~,. l1c.1l prucc·.;~irag <.ind mud1f1lll 
atmo•,;phcrE pack 1119. 

Mirowavab1£ contain£rs 

lhc markl'l pulc:r1t i<ll fur this t~pc ut cu11t .. 1ralr 1·_, ll~>v1111;•,l~1 

L1•;•;cc iatccl wit.II th,: 111crc .. 1'.>c in llle •.1t 1l1.'.<tl iu11 •>I' i.11•_r,,.,,.,.,. •. 
uvcn~> Lind fro~·r-11 fut1ds. ll i•, 1·•,t im.tlt:d lla.1l 1/,\)\)\') "'" •l•lfJ,•VC" 

uvEn•:, •.;old in B1·<1.:il in 1'il..I~! a11u 1:J~!,0V\:> i11 l'IBU, 1r1 ullarr W(lrd·~. 

"''' I r1c.r l:i.tSC uf ,11.Juul 100/. per YCc\r ur or 1u0;~ U•Jr I fl<J t Ii I~. i'< r : Ut.l. 

On t. ltc utl1c1· hL111eJ, wor lu 1 on•,•1111f•l 1u11 or 11i 1' r uw.~vr· ( J'./f J\ .• 

l '1, 000. 000 111 1 'lfl2 a rad ~B, 000, 000 111 1 '1110, ,\r\ I 11._. r l .. , 1:.1..· (1 ~ 

d•1ri11•.1 lllr: pFr1ud. 

1i11ut h<"r 
~;oc i ct •J 

a II <Ii ~J .... ~. l , , .. 1 l l. <.111 b I.· I 'Ir r If. " II I J ~ I II v I.ii v I . • • l h r •. I. '.J Ill I I" .. " r 
h.1vin!J t:hr: hi•;hio-•.t p11rch.1'.,1n•J power. 1l·.·,11m111•J t:, . .t I.I"',•' 

•:; cgmr:n t ~. 

l hL\I (·:o~Ch 

pol c--11t i <1 l 
indicate•:; 

t1r1vl. a pop11 i Lili c1r1 uf .1buut il1,000,000 1roi1 .. ll1 t .illl '.- .>11d 
f,11111 l•J cu11~i·,t·~ of fo•ll" p1-r•,rn1<~, 0111: 11 .... 

Cl f '1 RI i l l I Ull l1lllllC <:., In wta IC h <I ~.•Jpl"r f Ir I ;.d 
lh.tl '100,000 1111crow.1V<.' OVI 11•:, .\lre.1d•J c::1•-;.t 

r,., ._t 1,1 .. 1· k r· I 
(; ~. t i 111 d l l.' 

1 11 t •1aa. 
lllio:. mc,111<; th .. l 1111!~1 !\~;~ uf lhi~. J.>1.J1'•Jl.1li1.111 (tin: •_,11 c • .ll1d 1\ .. 11d 
U 1~ l ;1 •:. ·~ i:: " ) h •"' m i r r ow •. t v c u vi: 11 .._ , .. n c ; : '- c l I ~-· n t '.J r ow ll 1 p u l c 11 t 1 . ii fur 
B1·C\;=1 I <111rJ, co11~.f.:q•11:nt l!lr 9rowlh 111 lt1f.' •..1l 1l1.·,1t iu11 of L1H1l .. 1r1< r'. 
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fur palk 1119 l11ud pr·uL1•.1l·l~·- Ilac •;:u1c .11a.d~1·;i•; ~h•••tid [. · ,: .. 1 •• · f'l1r 
utl1t'r tlcvclup111'} LU•111lr ,, .. _._ 

As£ptic containErs 

I hr l·l 1n&.1l1· 111 Br ,\.·1 l, lu'.Jt llll·r· w1lh 1l•. l.-rr 1t11r 1 • .1 '.·t' , ... ,,,,. 

<.u1d the .\usc11c.:t: uf •• "c.:uld chain" fL•r the pr.:•jc,-v .. t "'" ur '"'"" 
prud•.1cts, lt.:ad to thE concl•.1<;,iun that a<;;•:.,tic ._.;\.:i: .. ~11ng 
•u~q•Jrst iun.,bl~1 hc1.s a br· 19ht t'•1l1.1rc in Ura:::i l. rt .. -~ prublL1i: tu.J.••J 
15 lhc low P•.1rchasing power of the Bra:::il1an po:,..1lat1on .u1t! t!ic 
lack uf infurniat ion abo•Jt the ~ld•.1anta9c<:; and th·~ q•i.d il':I of lh•: 
rood prod1.1cls packed in tl1io;. type of container. 

(II llr ,\..: i l, ,\•,1:pl i L i c ·tr,,-[' .. t!; liu 
Brasil Ltd., •• lhro1.1gh c.,rto11 containers. 

fl s•.1n111i..u·4 of this ru<.~rkEt is prEscntcd 11c::t: 

Cuns•Jru.»t 1un uf "10119-l ifc n1i lk" il<t'..> bt:cn 9row111g a11 .<'.tLr .i•JL ttf 

15 - ~~7. pto:r yto:ar in the last 3 !;Cd.rs. BetwE.:r1 1'1U~ .rnd 1·.rn:: 
9ro1o1l h Wc\S •lBZ. 

fl<.\vorc:d n1ilk t.c.s showri s19111fic.u1t growth 1.cc.,11';;l. or t .. ,ll; 
cu11vc11it-:n1.:c c1.nd hiyh n1.1lr·it1onal valvE. Bi;:twc.:11 1·1n:.; and 1'/LlU, 
9ruwth w;:\o;, 307. per yf:ar·. 

r r 1.1 j t j lj i C C ~, j n 
start i119 a 11Eto1 
mc1.rkEt grew :;2z. 

ll:trc.l;rik o<\scpt1c. ccmtc.i11cr~ 

Ere\ 1n Ura~il. Between 1905 
._.. r ·• l 1 l « I I y 

t'l::.:u tl11•, 

Tumatu prolli.lLls. a new prod1.1c.t in lhi~. co11l<1i11Lr, yrcw 

,,iy111fiL.u1l 6~7. lJclwc1.:11 l'IU:i .111d 1~1uu. In ll1c 1..1tc·1ur•J Ot 

t1.1 luPi<\to J"Jlp <111d j•J1ces, tlic Clctr •• L.rik) 1.u11L.11.n-,. w(rf 

011t.:s that !:.huw1:tJ ll11: grcalcst i1111uv,,l ion 111 the l.\<:.l fwc 
in Br a~ i 1. 

Thi;' ~ .. 1n1c Evc1l•.1<1lio11 donE for dl·vclup111!J c.0•111l11c~. w1ll1 
tcrritori"s i.\llU hot wEather •,how11 the impo1 l.H1LF o: 
J»H.k«gill!:J •,y~.tcm in th£·<»c cu1111tr1£.·•,. 

Packaging for heat-processed products 

l.-r')t: 
I ~I I • ' 

i)-:; mcnt ioncd p1-Ev101.1r..l'Jr thL Clflt"I of the Iri'tl hro11<Jl1 ~' '•I'' 1.\i 
Oi'IS pro.11·ct. (,\rr IC"rl 011t cl r~.· .. c· .. rch F'1 O.Jl'C.t I·• l~i! r n 1·1t:\) ,1111: l'l::'.. 
011 I l1·::1ldc lh:.ol l'ro1.1:•,•,.dd1 1:11111 .1111r·r·,. 

! ) i II C I" 

Rh\1111 f iH. I •ir· I' 

t C•J•Vt·r f. f'F .-. r 

t t"C 11110 I U'l'l -

<.r"'.Tr.11 r.111d.1l.lr. «1'1. l11·111<J flh•d!" with 
p.1cl«1•1ir1<J m .. t1:r1.d•> (pl,\o,l11. ,.\ Jl t 1 , ' l 11 r11 I '1 Ii iu J r 

Ir . .111· fur1111 r· ..• 11111 pol1 nt 1 .. .i iJ .o , .. _ td 

~ ~ • Vt r , \ l ...... i.11111• .• l1o1\/l' lor1 II 1dc·11l 1f Ii d "" "d1·l.1•lll\'J .1•1 · I. t ' . ., ~I I l I 1 I 

r 1 "" 1 1. I I" 1111 i 1.t r fld111 I 11n1 of I h 1-. 111 w I •JI•!" uf r>,\t !·: •t'J I ii') Ill 

:.i0 



Bra.::11 and dFvt0lop1n'l cu•111lr1c•., s•Jt...h ,\.,.: 

- lack of e:q•1 i paicnt; 

Pute:ntial markt·t not 1di:nt1f110t.I; 

i...ack uf knowle:dgc al•o•Jt the cost of these cont~i11crs. 

CErEA be:lie:ve:s that b<:ca•JSE of the dto:vclopi11'J 
;._ 1rc•Jnlanc£"s, this r1cw tcct111oloyy w111 stc.rt 
111ur~ s•JIJo;tanci.dly in the nc:ar f•1t•Jre:. 

Hodifi£d/Controlled at•osph£r£ contain£r 

c•::.•Jlltr IC'> 11;._H"k~~ 

L2i119 intr·l,J•1c~-..i 

1111•, lc:ch11ulu<J!J 1s 1>raclically 11un io:::ist£"nl 111 dcv1:lo1111"J 
t..•...)•.1ulri~-~ for a n•JMcr- £.lf reasons. fhE· main onec:; .. \rc- lhe 
purcli.\•;1119 power of the cun~1.1111cr, the },\ck of ~\llcq•iatc co11t;ul of 
llat. "cold-d1a1n" <u1d tl1;.: lo;ig d1str1l1•it1on distance:-:.. 

SEEmed to IJe: an <:::cclle:nt opport•J11it•J fur In the bt-:ginr.1119, thi5 
lh£" 111Eal i\nd frL''.:.>h frtJit 
was r E:d 1 i .::ed t li<•l in f .<ct 
t .u1 in tht.· shurl 
1:1arkEt a11J tu tlot-: 

(c_uns1JlilPtiu11 cont~Hne:r) marl.cl~:-.. l1•Jt 1l 
tl1l. 1Jlili.::.\lion of thi~ new tc1...!111ul11y•J 

rtJn be r .. orc: intcrt.:'.:.>l iriy tu tht fuoJ 1.::por i«i :1.111 
internal 111arket 111 the 111cJ11.1r.1 .::.!1C 10119 i"•Jn. 
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ANNEX 3 

SYMPOSIUM ON PACKAGING PROBLF.MS OF 

FOOD INDUSTRIES IN llOT COUNTRIES 

PROGHAM 



Date 

Saturday 18 th. Nov. 

PROGRAM 

Time 

10.00 am 

11: 00 am 

11: 15 am 

2.00 pm 

Activity 

Ope~ing ceremony 

Short break 

first session 

1. Food packaging in the Arab 

World (Dairy-soft drinks

confcction.:iry). 

Dr. Fala~ S. Jabr 

Arab Federation for Food 

Industries. 

2. Food packaging in the Repu

blic of Iraq. 

Mr. Suham Al-Adhami 

General state for vegetable 

oil, Iraq. 

3. Study for some contamination 

cases of food. 

Ur. Francois Chartellain 

Project Manager - Nestl6 

Switzerland. 

closing of session 



Date Time 

Sunday 19th. Nov. 9.00 am 

l!.00 am 

11. 30 am 

Second session 

1. FooJ Pac~aging: Food Safety -

Shelf-life - Storage Prc,ble;ns 

Eng. Luis Madi - U;.'-;IDO 

Brazil 

Ho\·: lo !> ... ~\.pt.: or: EJ.J.c::'"1gi:--Jj cost.:..~ 

thr·ouqh better µrocure::i:c:•t 

r·~·\._· - :;\:i !..z\~r: .. lr:<.: 

3. T1«rns:;11!;s1on of che:r.ic.:ils fror.1 

L!n~ !J.t•";:a1.;in<j :::.:-ilcri.=il tc fooJ 

Dr. I !~a:1! : .. : • J ~ \·:'1d 

Biolu•;ical Hes0arch Cer.~er 

r r ;1,: 

1. <;••n1·1·:ll c·cin.litiun:; for :ood 

pa<:r::qirq i:1 ,: .. ve1opir.q cou:..: 

nt r·i ":; C:t:;1• :;: ~;r:~· of llw 

A1·.d, \·:ci1l1!. 

2. N<•w i11v<·11t.i<>r;:; ir: th•· !i··ld 

of fo(Jd 1,;1r:J.: ... ;inrj. 

Mr. ,Jnll.111 c.1v.1 ! l i 

(U•q j Olld] :;;i J 1•1 ~-'..111<1<jl•r 

1'<' t. r <1 pack 

<";:ir11:; 



2.00 pm 

r-:ondu.~· 20th l\ov. 9.00 am 

II.JO am 

I.1)0 pm 

JA. Tecnicques of food packaqiny 

in hot countries in coraparision 

to those in Europe. 

Jn. l\ustrian experience in tl11• 

food packaging (Meat, !lairy 

and fruit juices) 

Prof. \':oidich, l\ustri.1:1 1-·uc.d

stuff Health Author-itic:;. 

classing of day ~cssions 

Forth session 

1. Elecster equipment for aseptic 

proccssi:ig and pacf:.Jginc; o:

li4uid products. 

Mr. KyOsti Peippo 

Elcstcr, Finland 

2. Properties and techniqut~:; o:

food p.:?cf:agir.g (Dairy-con:<"'-

·clionary & soft drink:;) 

Or. Falu.h S. Jahr 

i\rab feeler at ion for food 

industries. 

3. Indu:;t:·iu.1 prinlin<J of !(Jr,,J 

f1.1ck.1,w:;. 

ll r • F ;1 1 .i h ~; • . J .-i Lr 

4. C1•rH~ral di:;cu:;:;ion lor thr• 

•;ympo:; i um topic:; 

Allll<Jllrl<T: .. •·llt of thr• fin.il 



..,...., 

ANNEX 4 

LIST OF ADDRESSES 



f ng Luia Madi. M s 
c~o11f111n~, 
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~VALMET 
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,,,,,,,, 4l111Jt• 

••• , ••111110 

I• Jll • •11•1. 111 

,. 11J.41f•1•• 

KYOSTI PEIPPO 
MSC (ENG.J 

LIAISON EXECUTIVE 
INDIAN SUBCONTINENT 

Clo DINERS 81JSINE'SS SHl\llC:fS 
WQALO TRADE T'O'NER. lc1 n 

8ARAMHAM8A LANE 

NEW OElHI n0001 

TEL ·91·11·3314eee. 3312940 
TUC ·31-63421. 82012-0850-IN 
FAJ/.. ·91-11·3312930 

RES. TEL -91-11-655218 

11·," ,, ,. ,. , • 

FALAH S. JABA ll'hOl 
GE><AAI. Sl'CAETAAY 

'- ,, 
TEl· 776047713- 77601115 • TElEX 71JS"ollAF8 llUO 

PO BOX 1JO:ZSllAGHOAO·llUO 

SUllA!\I S. AL-ADllAl\11 
T ... ·hniraJ f:,1 rr;. l'&1_•A.•.::n..: 

Prnil•u-11011 1•; ... 1111110.: k ~· .. ritr •• : 
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Yi . .../.Jr1n1 ./tt. Jau,a,/ 

Food Sci~ulisl 
l><"partm.•11t of E:i\iron111··11tal &~~arch 

Bioloi;;ic;ll Hc~rar"11 <:rntre 

Tel ; Off. 7763250exl 1570 
1 Res 5567601 

lelex: 213976 SRC IK 

JOHAN CAVALLI 
Hf'."q1rJn,1I Setll!S P ... ~dr1JQPI 

J~d1r1yah, P 0 Box 2371 
Baghdad • Iraq 

Tetra Pak CNear East) Ud 
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ANNEX 5 

• 
CONCLUSIONS AND RECOMMEHDATIOS 
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ANNEX 6 

PHOTOS OF THE SYMPOSIUM 
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