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Abstract

Fresh strawberries are highly perishable soft fruits due to their high respiration
rates. Hence, it is very challenging for extending shelf life to ensure long-distant
transportation and the optimum quality at the markets. Therefore; alternative novel
practices are required for the preservation of fresh cherries after harvest. There is a
considerable scope to maintain the quality and extend shelf life of fresh strawberries
by developing packaging strategics. Microperforation can be a solution which
ensures produce retains its optimum quality.

The microperforated (90 p) polyethylene films (MPF) were used to study the
effects on quality and shelf life of fresh strawberry during storage and also
compared  with  non-microperforated (control) film. The polyvinyl chloride-
polyethylene (PVC/PE) trays were filled with 180 g. fresh strawberry fruits and
heat-scaled with the different microperforated lid films and stored at 4 "C.
Equilibrium modified atmosphere packaging is to reach equilibrium by replacing
interior package atmosphere with product respiration and film permeation rates for
(O and (‘()_\.

The changes in gas composition, brix, pH, electric conductivity, firmness were
measured periodically after harvest to compare the cffects of the applied MPF.

The strawberry “brix had evolved from the initial 9,7 and reduced with ranged
from 7,26 to 8,18 at the end of the storage. The MPF exhibited a significantly
lower pH and ¢lectric conductivity than that of the control at the end of the storage.

At the end of the storage, the strawberry L values had not significantly changed
from the initial from 37,46 (L.) to 27-29. At the end of the storage, the strawberry L
values had not significantly changed among the MPF at the end of the storages. At
the end of the storage, the strawberry a values changed from the initial from 33,4 (a)
to 24-30 (a). MPF were significantly maintained their firmness, whereas the control
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had the lowest at the end of the storage. This research indicated that MPF was more
effective in controlling the respiration rate and maintained quality parameters of
fresh strawberries than control. Strawberry packages with micro perforations
developed an internal atmosphere with composition, thus extending strawberry
postharvest life. Using micro perforated films. the shelf life has increased.
Compared to traditional packaging, micro perforation films extend the shelf life of
the produce, without having to add preservatives a bonus for those with organic
produce. The results from this study showed that MAP treatment with MPF had a
beneficial effect on the quality of strawberry and could be used commercially.

1. Giris ve Amag

Ulkemiz ve Diinya genelinde artan niifus ve degisen yasam kosullari nedeniyle
gerekli olan  beslenme ihtiyaglaninin - biytik  ¢ogunlugu tarimsal driinlerden
kargilanmaktadir. Tarimsal tiretim alanlarimin ve diretim miktarinm artisi yaninda,
kayiplarin en aza indirilerek tstiin kalitenin korunmasi gibi alternatif yaklagimlara
ihtiyag duyulmaktadir. Gelismis ilkelerde taze meyve ve sebzelerde; tretimden
(bahge-tarladan) tiiketiciye kadar olan zincirde toplam hasar (kayip) orani % 10°dan
az iken; gelismekte olan idilkelerde iriin kayiplarni % 25'den asagi degildir. Bu
nedenle gida driinlerinin dayanma siirelerinin uygun muhafaza ve ambalajlama ile
kayiplarinin en aza indirerek raf 6miirleri arttirllmasi gerekmektedir,

Uziimsii meyveler igerisinde en onemli yeri tutan gilek (Fragaria sp.); lezzeti,
vitamin ve mineral madde kapsami ile begenilerck tiiketilen bir {riindiir. Meyve
etinin yumusak olusu nedeniyle raf émrii ¢ok kisa olan ¢ilek iiretiminin %
47.54"tinti Marmara, %30.39'unu Akdeniz, %13.71'in1 Ege Bolgesi karsilamaktadir.
Marmara bolgesinde yaygin bir sekilde yetistirilen iiziimsii meyveler (gilek,
bogiirtlen) gibi ihracat potansiyeli, ekonomik ve besin degeri yiiksek olan g¢ilek,
denge modifiye atmosfer ambalajlamada (EMAP), ambalajda atmosfer gaz
konsantrasyonlarinin degisimi, ambalaj materyalleri-filmin gaz gegirgenligi (O, ve
CO;) ve drinin solunumuna (O, tiketmesi ve CO2 dretmesiyle) bagh olarak
depolama sirasinda dengeye ulagsmasi saglanir. Ambalaj i¢indeki O, ve CO,
miktarlarimin diizgiin manipiile edilmesiyle EMAP ta solunumun, olgunlagsmanim ve
ctilen olusumunun yavaglatilmasi, triinlerin daha uzun siire depolanmasina imkan
verecektir. Ayrica enzimatik esmerlesmeyi yavaslatacak, tekstirel yumusamayi
azaltacak, vitamin miktarinm koruyacak ve ambalajlannis tiriinlerin genel tazeliginin
korunmasini saglayacaktir. EMAP, tiriinlerin kulanim sartlan, etilen hassasiyeti ve
solunum oranlarina (fiziksel ve biyolojik karakterlerine bagl) gore dizayn edilmek
zorundadir. EMAP sisteminde, meyve ve sebzeler i¢in ambalaj filmlerini se¢erken
dikkat edilmesi gereken en onemli 6zellikler; segici gaz gegirgenligi, su buhari
gegirme orani, mekanik ozellikleri, seffathk ve yapisma derecesidir. Bunun igin
uygun polimerlerin kombinasyonlari hazirlanarak istenen gaz gegirgenlik degerleri
elde edilmelidir. Uygun gaz konsantrasyonunun saglanmasinda kullanilmaya
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baglanilan yeni bir yontem de mikroperfore filmlerdir. Meyve ve sebze gibi
solunum yapan iriinlerde pasif MAP sisteminde istenilen gaz kompozisyonu
irtintin solunumu ile saglanir. Solunum sonucunda oksijen konsantrasyonu %
21°den % 2-5'¢ disurilirken, karbondioksit orami % 0,03’den % 15-20 kadar
viikseltilecektir. Meyveler hizla karbondioksit trettiklerinden, karbondioksit orani
diigtik olsa bile hizla karbondioksit iretmekte ve enzimatik bozulmalara yol
agmaktadir [1,2,3,4,5,6,11].

Yiiksek oksijen gegirgenligini saglamak ve tretilen CO>'in ambalaj i¢inden
¢tkmast i¢in ambalaj yiizeyi gaz degisimini saglayacak kadar yeterli degilse, bu
filmlere farkh delik ¢aplarinda porlar (mikro delikler) agilir [7]. Mikroperfore
filmler, mikro delikler sayesinde triiniin ambalaj i¢inde disariyla belirli oranlarda
gaz gecisine olanak saglamaktadir. Mikroperfore filmlerde, O, ve CO,'in film
boyunca yayilma hizi, disiik yogunluklu polietilen filme gore ¢ok daha yiiksektir
[8.9.10]. Bu sayede etkin bir EMAP i¢in en 6nemli unsurlardan biri olan gaz
gegirgenlik degerlert istenilen oranda ayarlanabilir. Mikroperfore filmlerin delik
¢aplari ve sayilart ayarlanarak istenilen gaz gegirgenlik degerleri elde edilebilir.
EMAP ve mikroperfore filmlerin birlikte kullamilmasiyla kalitenin korunmasi ve
kayiplarin niine gegilmesi basariyla saglanabilir,

Bu ¢aliymada farkli ambalaj filmleri (a) Kontrol BOPP, b) 90 pm 7 delikli, ¢)
90 pum 9 delikli mikroperfore film  kullanarak ¢ilegin raf’ 6mriine  etkisi
incelenmugtir. Taze gilekler polivinil klortir/polietilen tepsilere 180 gram konularak
agizlari tabak kaynak makinesinde kapatilmis ve 4 “C’de depolanarak periyodik
olarak analizleri yapilmigtir.  Farkli ambalaj filmleri  kullanilarak = ¢ileklerde
depolama siiresinde meydana gelen degisimler pH, iletkenlik, gaz degisimleri (O,
ve CO»), briks ve sertlik (TPA) analizleri ile incelenmistir.

2. Materyal ve Metot

2.1. Materyal

2.1.1. Cilek

Bu ¢ahsmada, 20 kg ¢ilek kullanilmis olup, analizler 2 tekerriir ve 2 paralel
seklinde yapilmistir. Cilekler Adapazan ili, Tarakli ilgesinden Eylil 2009 da
onceden anlagsmaya vanlan dreticiden gilinlik olarak toplanmigtir.  Clilekler
yikandiktan sonra i¢lerindeki bereli, ¢lirtik ve bozulmus olanlar ayrilmistir. Daha
sonra ¢ilekler;

|. Kontrol (BOPP),

2. 90 um mikroperfore film (BOPP) 7 delikli,

3. 90 pm mikroperfore film (BOPP) 9 delikli,

olarak 6 gruba aynlmig ve PVC/PE (220<175) kaselere 180 gr konulduktan
sonra ReePack RV 200 odal vakum makinesi ile kapatilmistir. Cilekler daha sonra
ise Sanyo MIR 152 inkiibatérde (Japan) (4+0,1 0C') muhataza edilmistir.
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2.1.2. Ust Film ve Alt Sert Tepsi

Yapilan ¢ahsmada, kontrol igin BOPP ve 90 um (7 ve 9 delikli) BOPP
mikroperfore filmler tepsilerin iist kismi (yiizey) i¢in kullanilmig (Korozo firmasi
bu ¢alisma i¢in Gretmigtir) ve polivinil klorid-polictilen (PVC/PE) ambalajlar alt
tabak (tepsi) olarak kullanilmistir.

2.1.2.1. Mikroperfore Filmler

Bu ¢alisma kapsaminda, tist mikroperfore filmler Korozo Ambalaj San. Ve Tic.
A.S AR-GE ile birlikte planlanan ve asagidaki tabloda ozellikleri gosterilmis olan
BOPP (Bioryante Polipropilen) kullanilmistir.

BOPP film Tiirkiye'de 6zel sektoriin en fazla drettigi filmler arasinda olup
teknik ozellikleri meyve ve sebze gibi solunum yapan drlinlere uygun gaz
gegirgenlik degerlerine sahip oldugu i¢in se¢ilmistir. ('ilegin solunum orani gz
ontinde bulundurularak, delik ¢aplart 90 pm olarak hazirlatilmistir.

Not: BOPP filmler sert tepsilerin st kismi (ylizeyi) i¢in kullanilmistir,
Belirlenen teknik 6zellikler alt tepsi PVC-PE’ye 180 gr ¢ilek yerlestirilecek gekilde
hesaplanmistir.

Cizelge 1. 30p kahinhgindaki mikroperfore BOPP™ nin (90 pum, 7 ve 9 delikl)
teknik ozellikleri

Kullanilacak ambalaj filminin cinsi BOPP Birim
Kullanilacak ambalaj filminin kalinhg 30 1
Kullanilacak ambalaj filminin oksijen 8770 cm?/m?.giin
gegirgenlig (7 delikli)
Kullanilacak ambalaj filminin oksijen 11039 cm?/m?.giin
gegirgenligi (9 delikli)
Ambalajin eni 22 cm
Ambalajin boyu 17,5 cm
Ambalajin solunum yapabilir yiizey alan 0,0385 m’
Ambalaj i¢indeki denge oksijen konsantrasyonu 8 %
Ambalaj i¢indeki {irtin agirhg 0,18 kg
Uriin muhafaza sicakhi 4 C
Muhafaza sicakhginda ¢ilegin solunum hizi 40 mg.CO2/kg.saat
29,09 em*.CO2/kg.
saat
14,84 cm?®.02/kg. saat
Delik ¢api 90 I
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2.2. Metot

2.2.1. PH Tayini

(ileklerde pH analizleri, oda sicakhginda pH metre ile periyodik olarak
belirlenmistir. pH tayininde ayni gruptan rastgele scgilen 2-3 tane gilegin once
blendir ile pargalanarak ¢ilek suyu g¢ikarulir. Bu su tilbentle sikilarak  oda
sicakhginda beher icerisine konulur. Cilegin suyuna PP 50 Sartorius (Sartorius
PP50, Goettingen, Almanya) pH metresinin probu beherlerin i¢ine daldirilarak
belirlenir [11].

2.2.2. Suda Coziinebilir Kuru Madde Tayini

Her uygulamadaki gilekler (her birinden t¢lii-dortli gruplar halinde) blendirda
pargalanip tilbentte sikilarak beher ig¢ine konulur ve Atago refraktometresinde "0"
ayarlamasi saf suyla yapildiktan sonra (Shanghai, Optical Instrument Company,
Hong Kong) olgiilen deger “Briks cinsinden ifade edilmigtir [11].

2.2.3. Gaz Degisim Konsantrasyonu Analizi (Tepe Boslugu)

(ilekler ambalajlanma sonrasi solunumla O2 miktar azalacak, CO2 oran
artacak ve pasif bir denge MAP olusacaktir. Ayrica olusacak pasif MAP’in
izlenmesi ig¢in - gaz degisiminin - Olgilmesi  gerekmektedir.  Ambalaj gl
atmosferindeki O2 ve CO2 konsantrasyonu periyodik olarak ambalaj ag¢ilmadan
once gaz analizorii (Oxybaby) tarafindan periyodik olarak ol¢tilmiistir. MAP iist
film kismina Oxybabay izolasyon bandi yapistirilarak aletin ignesi batirilmig ve
ambalaj i¢i gaz degisimi belirlenmigtir [11].

2.2.4. lletkenlik

Cileklerde iletkenlik analizleri, elde edilen ¢ilek sularina (oda sicakhiginda) PP
50 Sartorius (Sartorius PP 50, Goettingen, Almanya) iletkenlik probu batirilarak
Ol¢tilmistir [11].

2.2.5. Tekstiir Doku Analizi

(ileklerde doku en onemli faktorlerden birt oldugu i¢in Tekstiir Doku Profil
Analizi (TPA) TA-XT21 texture analyzer (Stable Micro Systems Ltd. UK) the
SMS-P/10 CYL. Delrin  probe kullanilarak, asagidaki parametrelere  gore
yapilmistir: on test hizi: 5,0 mm/s, test hizi 1,0 mm/s, test sonrasi hiz 8,0 mm/s,
delme mesafest 4 mm ve her iki doniis arasinda durma siiresi 5 s, trigger kuvveti 1,0
N belirlenmistir. Tek bir ¢ilegin 4 farkli yerinden élgtim yapilmistr [11].
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2.2.6. istatistik Analizler

Bu aragtirma sonunda tespit edilecek kalite kriterlerine, s6z konusu faktorlerin
ctkilerinin  arastirllmasinda  varyans  analizi  tekniginden  yararlamilmistir.
Hesaplamalar, SAS istatistiksel paket programlarindan yararlamlarak yapilmigti
(11].

3. Sonuclar ve Tartisma

3.1. PH Analizi

Uygulamalarin kontrole gore pH degisimleri istatistiksel olarak farkli oldugu
goriilmastir (P<0,05). Kontrol grubunda solunum hizli gergeklestigi i¢in pH degeri
uygulamalara oranla daha fazla arttigi gérilmastiir.

Mikroperfore uygulamalarinda O2/CO2 orant dengede devam ettiginden
solunum yavaglamakta, Kontrol uygulamasina gore pH'da daha yavag olarak artma
gozlenmistir (5. hafta sonunda Kontrol; 3,81, 90um-9 delikli; 3,65, 90um-7 delikli;
3.67).

Cileklerde depolama boyunca pH’ da artis meydana gelmektedir. Cileklerde pH
artist, ¢ilegin solunumu sirasinda alinan oksijenin, organik asitleri okside ederek
karbondioksit, su, etilen gibi bazi ugucu metabolizma irtinleri ile bir miktar 1si
aciga ¢ikmasi ve bunun sonucunda asitligin azalmasi yani pH'nin artmasina neden
olmaktadir (Certel ve ark., 2004).

(izelge 2. Farkli uygulamalarin ¢ileklerde depolama sirasinda pH tizerine etkileri

Hafta 0 1 2 3 4 5

Uygulama

Kontrol 3,55¢0,05 3,59+0,03 3,67+0,02 3,72+0,07 3,77+0,03 3,81+0,03
A A B.a B.C.,a C,D,a D.c

90pm (9 3,55+0,05 3,55+0,03 3,63+0,01 3,66+0,02 3,68+0,05 3,65+0,07
dlk) Aa Aab B.ab B.b B.b B.b

90pm (7 3.,55+0,05 3,5140,03 3,64+0,01 3,65+0,03 3,70+0,01 3,67+0,06
dlk) Aa Ab B.a B.b B.b B.b
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Aym situnda farkh kiigiik harflerle gosterilen uygulamalar istatistiksel olarak
farkhidir (p<0,05)
Ayni satirda farkli biiytik harflerle gosterilen haftalar istatistiksel olarak farkhdir

(p<0,05)

3.2. Suda Coziiniir Kuru Madde

Cileklerde suda ¢oziiniir kuru madde (SCKM: “Briks) depolama boyunca
azalma gostermistir. Mikroperfore film (90pum-BOPP-9 delikli ve 90um-BOPP-7
delikli) ile ambalajlanan érneklerde ise SCKM degeri 5. haftada Kontrol grubunun
3. hafta degerlerine kadar azalma gostermistir (8,04).

Cilekler yiikseck solunum oranina sahip olduklarindan solunum ile alinan
oksijen enzimatik reaksiyonlart  hizlandirmakta ve boylece ¢ileklerde  briks
azalmaktadir. Mikroperfore filmler O,/CO, oranini dengede tutarak  solunumu
siirladigindan briks Kontrole oranla daha yavas azalma gostermistir.

Cizelge 3. Farkh uygulamalarin ¢ileklerde depolama sirasinda "Briks iizerine
cetkileri

Hafta

Uygulama

Kontrol 9.72+0,23  8.,88+0,24 834+033  8,04+030 7.33+0,53 7,25+0,38
A,a B.a C.a C.a D.a D.a

90pum (9 9.72¢0.23 897+0,19 8.63+0,16  8,53+0,21  8.27+0,14 8 18+0,14
dlk) Ala B.a B,C,a.b C.b C.b,c Cb

90um (7 9.72+0.23 8.89+0,24 8.70+0,28  8,49+0.35 837+0.20  7.60+0.14
dlk) Aa B.a B,C,a.b C.b C.,b,c D.,ab

Aym siitunda farkh kiguk harflerle gosterilen uygulamalar istatistiksel olarak
farkhdir (p<0,05)

Ayni satirda farkh biiyiik harflerle gosterilen haftalar istatistiksel olarak farklidir
(p=0,05)
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3.3. Gaz Degisim Konsantrasyonu Analizi (Tepe Boslugu)
3.3.1. O; Degisimi

(ileklerde O; konsantrasyonu gekil 1'de gorildiugii gibi zamanla azalmigtr,
Mikroperfore  film  kullanilan  pasif MAP'ta  baslangigta %20 olan 0O,
konsantrasyonu 5. hafta sonunda % 2 seviyelerine indigi gozlenmistir. Kontrol
grubunda ise O, konsantrasyonu 5. hafta sonunda % 0,01 seviyelerine diismiistiir. 1,
2 ve 3. haftalarda 90pum-BOPP-9dclikli, uygulamasinda delik sayisi, 90um-BOPP-
Tdelikli uygulamasindan fazla oldugu i¢in oksijen konsantrasyonu daha yiiksek
Olgtlmustir (Y90um-BOPP-9 delikli; %10,58, %7,72, %7,32, 90um-BOPP-7 delikli;
%9,67, %7,15, %6,05).

Cilekler pasif MAP’ta ambalaj i¢indeki oksijeni solunum yaparak tiiketirler.
Oksijen oram sifirlandiginda ¢ilekler yasamsal faaliyetlerine devam edemezler ve
Olirler. Mikroperfore filmler, ambalaj i¢indeki oksijen oranim tzerindeki delikler
vasitastyla dengede tutmaktadir [13].

0O, Orani

25
3
c
% 20
£ 15
c
g 10 —&—kontrol
o
t 3 . — —8— 90 m-9 delik
o s
7 0 90um-7 delik
o
4 0. 1 2 3. 4. 5:

Hafta Hafta Hafta Hafta Hafta Hafta

Depolama Suresi (Hafta)

Sekil 1. O, konsantrasyon degisimi.

3.3.2. CO; Degisimi

(ilek orneklerinin siireye bagh olarak CO, oranindaki degisimler sekil 2'de
gorillmektedir. Cileklerde CO, konsantrasyonu zamanla artmistir. Karbondioksit
miktari baslangigta % 0,037tir. 5. hafta sonunda Kontrol uygulamalarinda % 40
seviyelerinde; 90um-BOPP-9delikli ve 90um-BOPP-7 delikli uygulamalarinda %
15 seviyelerinde dengeye ulastigy goriilmiistiir. Mikroperfore film uygulamalarinda
ambala) i¢inde biriken fazla CO, delikler sayesinde disart atugi goriilmektedir. Bu
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sayede ambalaj iginde biriken fazla CO, neden oldugu bozulmalarinda 6nlendigi
soylencbilir.

—+—kontrol (O, Oram |

40 :
= - 90m-9
2% 30 delik
> ? -90pm-7
E; - delik
-ﬁg 10
S

0

0. Hafta 1.Hafta 2.Hafta 3.Hafta 4. Hafta 5.Hafta
Depolama Siiresi (Hafta)

Sckil 2. CO, konsantrasyon degisimi.

3.4. lletkenlik

Bir gidanin elektriksel iletkenligi, elektrik iletimini saglamasiyla ilgilidir.
Elektriksel iletkenlik 1si, iyon miktari, iyonik yapi, viskozite ve iyonik olmayan
maddelerin (yaglar ve sekerler) varh@ina gore degisim gostermektedir [ 14].

(izelge 47te gorildagi tzere iletkenlik degerlerinde 1. haftadan sonra ciddi bir
aris, meydana  gelmistir.  Cileklerin - solunumu  sonucunda  meydana  gelen
metabolizmalar sonucunda (kreps dongiisii) organik asitler olugsmaktadir. Bunun
sonucunda 'H iyonu konsantrasyonunda ki artis sebebiyle iletkenlik degerlerin
artuign digtintlmektedir. 1.hafta sonunda 90 pm-9 delikli filmin iletkenlik degerler
Kontrol uygulamasindan daha disiiktir. Bunun nedeni olarak 90 pm-9 delikli
filmin  O,/CO, orani dengede devam  ettiginden  ¢ileklerin - solunumu  daha
yavaslamakta ve buna bagh olarak serbest iyon miktan fazla artmamaktadir. 4.
hafta sonunda 90um-BOPP-9 delikli uygulamamn  Kontrolden farkli oldugu
gortilmektedir.

Biitiin uygulamalarda 3.haftadan sonra elektriksel iletkenlik degerlerinde
azalma meydana  gelmistir.  Bu  ¢ileklerdeki  organik  asitlerin - enzimatik
oksidasyonda substrat olarak kullanilarak 'H iyonu konsantrasyonundaki azalmadan
ileri geldigi dugtintilmektedir.

(izelge 3. Farkh uygulamalarin ¢ileklerde depolama sirasinda elektriksel
iletkenlik (uS/cm) tizerine etkileri
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Hafta | 2 3 4

Uygulama

Kontrol 1.389+0.004 1.566+0,003 1,732+0,031 776+0,033 1.441+0,037
A.a B.c Ca Ca D.a

Q0pum (9 1,38910,004 1.,518:0,024 1,720+0,025 1,733+0.032 1.39110,042
dlk) Aa B.b C,a C.a A.b

90um (7  1.389+0.004 1,547+0.010 1.711+0,007 ,728+0,043 1.402+0.031
dlk) A,a B.,a.b,c Cia C.a A.ab

Ay siitunda farkh kiigiik harflerle gosterilen uygulamalar istatistiksel olarak farklhidir
(p=0.05)

Ayni satirda farkl biiyiik harflerle gosterilen haftalar istatistiksel olarak farkhdir
(p<0.05)

3.5. Sertlik

Sertlik, ¢ileklerin - EMAPde  depolama  siiresince  meydana  gelen  doku
degisimlerini belirlemek i¢in kullanmilan 6nemli bir yontemdir. Sertlik (hardness):
¢ilege birinct sikistirmada uygulanan maksimum kuvvettir. Sekil 3'te goriilecegi
tizere sertlik 1. haftadan itibaren depolama stiresince azalma gostermistir.
Cileklerde pektinin - enzimatik  pargalanmast  sonucunda  yumusama meydana
gelmektedir. Oksijen varhigr bu yikimi hizlandirmakta ve ¢ileklerin yumugayarak
kalitelerinin azalmasina neden olmaktadir. Uygulamalar sertlik bakimindan farkh
degerler ortaya ¢ikarmustir. Kontrol grubunda ¢ileklerin hizli solunumu sonucunda
serthik degert 895,07 (gh)’den 5. hafta sonunda 421,26 (gf) degerine inmistir, 90pum-
BOPP-9 delik ve 90um-BOPP-7 delikli uygulamalarda yakin sonuglar bulunmustur.
Kontrol grubunun 3. hafta degerlerine (Kontrol; 534,02 (gf)) mikroperfore
uygulamalari ancak 5. hafta sonunda indigi gozlenmigtir (90um-BOPP-9 delik;
616,35 (gh) ve 90um-BOPP-7 delikli; 607.28(gh)).
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Sertlik (Hardness)

—o—kontrol
——50m-9 delik
‘| 9 0pum-7 delhik

00 1. 2. 3. 4 5. 1
Hafta Hafta Hafta Hafta Hafta Hafta '

‘ Depolama siiresi (Hafta)

4. Sonuclar ve Tartisma

(ilek hassas bir meyve olup Kisa stirede bozulur, rengini kaybeder, burusur ve
tadi bozulur. Cileklerin depolanmasinda meyve yumusamasi, agirhik kaybr ve
degisik etmenlerden ileri gelen ¢urtimeler azaltmak soguk depolamada EMAP ile
saglanabilir. EMAP depolama ve tiiketiciye sunulana kadar meyvelerin muhatazasi
icin tercih edilebilir. EMAP atmosfer kompozisyonu (gaz oranlari). kullanilan
filmlerin gegirgenligi (permeabilitesi) baghidir.

Gilekleri i¢in en uygun atmosfer mikroperfore film ile daha uzun siire denge
modifiye atmosfer  ortamimi saglayacak  gaz  konsantrasyonu  korunmustur.
Depolama periyodu  boyunca O./CO, orant mikroperfore filmler ile dengede
kalmasi saglanmistir.

Bu cahisma ¢ileklerin ambalaj  teknolojisindeki — yeni uygulamalarin
(mikroperfore) kullanilmast miimkiin oldugu gorilmistir.  Farkh gaz gegirgenlik
degerlerine sahip olan mikroperfore filmleri ¢ilek tizerine etkileri farkh oldugu
gorilmistir.

Mikroperfore filmler tiim kalite parametrelerindeki  azalmayr yavaslattig
gorillmiistiir.

Calisma sonucunda EMAP i¢eren uygulamalarin hepsinde 30 giin stiresinee
pH, briks, iletkenlik gaz degisimi ve meyve eti sertligi oranlari ¢ok 1yi Korunmustur.

Ulkemizde ¢ilek tiretiminin artmasi, ambalaj, muhafaza ve tasima islemlerinin
giin gectikge onem kazanmasina neden olmustur. (ilek hizh solunum yapan ve bu
nedenle kisa raf 6mriine sahip oldugundan, muhafaza siirelerinin birkag giinden 4-5
haftaya kadar uzatilmasi biiytik 6nem tagimaktadir.  Gelecekte ozellikle modifiye
atmosferde paketleme ve aktif ambalaj uygulamalart konusunda ¢alismalar
yogunluk kazanmali ve bunlarin sonuglari pratige aktarilmalidir.
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Bu ¢aliymada yapilan uygulamalarda kimyasal kullamlmadigr i¢in de EMAP,
gelecekte ¢ileklerin (taze meyvelerde) muhafazasinda dogal muhafaza yontemleri
arasinda yer alabilir.
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DEVELOPMENT OF XYLAN-BASED BIODEGRADABLE
AND ANTIMICROBIAL FILMS FROM AGRICULTURAL
WASTES IN BIOREFINERY CONTEXT

Ufuk BAKIR
Middle East Technical University Chemical Engineering Department
0653 1-Ankara Tiirkiye

Production processes based on renewable resources has become one of the
most important research subjects, especially upon the continuous depletion of the
non-renewable fossil resources such as petroleum. In addition, the negative
environmental impacts of petroleum based products, during production and,
during/or after their utilization also bring up the development of alternative
environmentally friendly production processes and products. In this context,
replacement of fossil resources with renewable natural resources like biomass for
energy, chemical and material production within a sustainable scope became a
must. Biomass is any organic matter, of recent biological origin, available on a
renewable or recurring basis (excluding old-growth timber), including dedicated
energy crops and trees, agricultural food and feed crop residues, aquatic plants,
wood and wood residues cte. for conversion to products and energy. Conversion of
biomass into a spectrum of products like chemicals, plastics, fuels, materials, food,
feed and energy is performed in facilities called biorefineries which are similar to
petroleum refineries, and can be classified into different groups such as sugar-based
biorefineries and lignocelluloses-based biorefineries according to the raw materials
used.

Biodegradable materials vanish within a few years upon their release to the
environment by the help of biological interactions such as cenzymatic and
microbiological activities. Biodegradable plastic materials can be  sustainably
produced either from natural polymers or by biotechnological methods.  Natural
polymers including protein based polymers such as casein, gluten, and gelatin and
carbohydrate-based ones like starch, pectin and chitosan can be extracted from
various types of biomass. Polylactic acid (PLA) and polyhydroxybutyrate (PHB),
on the other hand, are the most important examples of biotechnologically produced
biodegradable polymers. In the market, starch is significantly the dominant resource
in the production of bioplastic materials where it can be used directly as a natural
polymer or can be used in the biotechnological production of other biopolymers as
in the case of microbial production of polylactic acid and polyhydroxybutrate on
glucose which is enzymatically produced from starch. However, starch is also used
as food and its utilization in large-scale production of industrial products can cause
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its industrial function to compete with its utilization as food in addition to causing
monotype agriculture. To resolve these  problems, a natural and renewable
resource without nutritional functions, such as lignocelluloses can be selected as the
raw material and bioplastics can be produced in addition to many other value-added
products in a “lignocclluloses-based biorefinery.

The major components of lignocellulosic raw materials including agricultural
and forestry wastes, are cellulose, hemicelluloses and lignin. Cellulose, the most
abundant biopolymer on earth, is a homogencous polysaccharide composed of - (1.
4)-linked D-glucose units. Hemicellulose, on the other hand, is not a single
homogencous polymer like cellulose but contains different heterogeneous polymers
such as xylan, galactan, and mannan. The most common hemicellulosic polymer is
xylan, which is considered to be the second most abundant polysaccharide in nature
after cellulose, accounting for one-third of all renewable biomass available on carth.
The third macromolecule, lignin, is a complex polyphenolic compound that
crosslinks to hemicelluloses and, together with them, fills the space between the
cellulose  fibrils.  Similarly to petroleum refineries, the first step in the
“lignocellulosic biorefinery™ is the fractionation of the raw material. The dried and
milled agricultural and forestry wastes as the raw material were separated into its
components, mainly cellulose, hemicelluloses and lignin using chemical, physical,
physicochemical and biological methods and then, a wide spectrum of value-added
products including bioplastics are produced. Cellulose is mainly used in paper and
pulp industry besides many other applications including biodegradable film
production. Lignin has also some well-known utilization arcas such as glue and
board productions but also a source for high value-added products such as
antioxidant and antimicrobial agents. Hemicelluloses, and more specifically xylan,
do not have many application areas due to its source-dependent composition, high
heterogeneity, and low water solubility. However, it can be used in the production
of films in addition to xylose, xylitol, xylanase and xylooligosaccharides
productions.

In an attempt to produce xylan-based films from agricultural wastes in addition
to other products from cellulosic and lignin fractions, at first, xylan was extracted
from different sources such as cotton stalk, corn cob and wheat bran. As the second
step, films were produced cither from pure xylan fractions without/with minimal
additives or xylan-gluten mixtures using solvent-casting method. To give an
antimicrobial property to the films, either plant-based extracts or metal oxides were
added, as antimicrobial compounds and photocatalyst, respectively. Finally, the
films were characterized in terms of continuous film-forming ability, mechanical
properties, water solubility, oxygen and water vapor permeabilities, surface and
antimicrobial properties.

The results of these studies showed us the possibility of using xylan fraction of
agricultural residues in biodegradable film production resulting in films having
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relatively good mechanical strength and low oxygen permeability in addition to
other products obtained from cellulosic and lignin such as ethanol and antimicrobial
compounds. Antimicrobial property is successfully given to the films cither adding
natural plant-based antimicrobial agents or metal oxide catalysts such as titanium
dioxide to induce photocatalytic antimicrobial activity under natural llghl
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BIYORAFINERI KAPSAMI ICINDE TARIMSAL
ATIKLARDAN KSILAN BAZLI BIYOBOZUNUR VE
ANTIMIKROBIK FILMLERIN GELISTIRILMESI

_ Ufuk BAKIR
Orta Dogu Teknik Universitesi Kimya Mihendisligi Boltimii
0653 1-Ankara Tirkiye

Guintimiizde yenilenebilir kaynaklara dayalr tiretim yontemleri, 6zellikle petrol
gibi fosil enerji kaynaklarinin bitme noktasina yaklagsmasiyla, en énemli aragtirma
konularindan biri haline gelmistir. Bununla birlikte petrol temelli triinlerin tiretim
sirasinda ya da kullanmildiktan sonra ¢evreye verdikleri olumsuz etki, ¢evreye duyarh
alternatif tiretim yontemlerinin ve trtinlerin gelistirilmesini zorunlu kilmaktadir. Bu
baglamda, strdirilebilirlik kapsaminda, enerji, kimyasal ve malzeme {iretimi igin
fosil kaynaklar yerine biyokiitle gibi yenilenebilir dogal kaynaklarin kullanim
zorunlu hale gelmistir. Biyokiitle, tiriin ve enerji doniisiimii i¢in kullanilan enerji
ckinleri, tarimsal atiklar, besin atiklari, su bitkileri, orman atiklari gibi yenilenebilir
ya da siirekli olusan her tiirlii organik malzemedir. Biyokiitlenin kimyasal, plastik,
yakit, malzeme, gida, besin ve enerji gibi genig bir alan igerisindeki triinlere
dontistimiiniin gerceklestirildigi ve petrol rafinerilerine biiyiik benzerlikler gosteren
tesisler biyorafineri olarak adlandirilmakta, ve kullanilan hammadde ¢esidine gore
scker temelli biyorafineri ve lignoseliilozik temelli biyorafineri gibi degisik gruplara
siniflandimimaktadir.

Biyobozunur malzemeler, enzimatik ve mikrobiyolojik aktivite gibi biyolojik
etkilesimlerin yardimiyla tabiatta bozunma 6zellikleri nedeniyle birkag yilda yok
olmaktadirlar.  Biyobozunur plastiklerin siirdiiriilebilir gekilde tiretimleri dogal
polimerler ya da biyoteknolojik metodlar kullanilarak gergeklesmektedir. Kasein,
gliiten ve jelatin gibi protein temelli ve nisasta, pektin ve kitosan gibi karbonhidrat
temelli dogal polimerler ¢esitli biyokitle kaynaklarindan 6ziitlenmektedir. Diger
yanda, polilaktikasit (PLA) ve polihidroksibiitrat (PHB) biyoteknolojik teknikler
kullanilarak  dretilen  6nemli  biyobozunur polimer ornekleridir.  Piyasanin
biyoplastik malzeme iretimindeki en ¢ok kullanilan kaynagi nisastadir. Nisasta
plastik diretiminde dogal bir polimer olarak dogrudan kullanilabildigi gibi,
kendisinden enzimatik yontemle dretilen glikozun  fermentasyonu  yoluyla
polilaktikasit ve polihidroksibiitratin {iretiminde de kullanilabilir. Fakat nigasta
bilindigi gibi bir gida maddesidir. Nigastanin biiytk 6lgekte endistriyel diretim igin
kullanilmasi, gida maddesi olarak tiikketimiyle rekabet etmekte ve ayrica tek tip
tarima da sebep olmaktadir. Bu sorunlart ¢6zmek amaciyla lignoselilozik
hammaddeler gibi, dogal ve yenilenebilir 6zelliklere sahip olan, fakat besin degeri
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olmayan hammaddeler scgilebilir ve biyoplastikler diger katma degerli driinlere ek
olarak *“lignoseliiloz temelli biyorafineri™ kapsaminda tiretilebilir.

Tarimsal ve orman atiklarin yer aldigr lignoseliilozik hammaddelerin baghca
bilesenleri scliiloz, hemiseliiloz ve lignindir.  Yeryiiziinde en yiiksek miktarda
bulunan biyopolimer  olan  scliloz, f-(1-4) baglanyla  baglanms  D-glikoz
birimlerinden olusan bir polisakkarittir. Hemiscliloz ise seliiloz gibi homojen tek
bir polimer olmamakla beraber; ksilan, galaktan ve mannan gibi farkh yapilarda
polimerler igermektedir. En sik¢a rastlanilan hemiseliilozik polimer ksilandir,
scliilozdan sonra yerytiziinde en fazla miktarda bulunan ikinci polisakkarittir ve
yeryiiziindeki yenilebilir biyokiitlenin de 1/3'tinii olusturmaktadir. Ugiincii temel
bilegen olan lignin karmagik bir polifenoliktir, hemisclillozlar ile ¢apraz bag
yapmakta ve hemiseliilozlarla  birlikte, seliiloz lifleri arasindaki  bosluklan
doldurmaktadir. Petrol rafinerilerine benzer sekilde, lignoseliilozik biyorafinerideki
ilk adim  hammaddenin  bilesenlerine  aynstinimasidir. Hammadde — olarak
kullamlacak kurutulmus ve oOgiitiilmis tarimsal veya orman atiklari, kimyasal,
fiziksel, fizikokimyasal ve biyolojik metotlar kullanilarak bilesenlerine aynstirihir
ve sonra, biyoplastik gibi katma degeri yiiksek c¢esitli dirtinler dretilir. Seliiloz,
oneelikh olarak kagit sanayinde kullanilmakla beraber, biyobozunur film tretimi
gibi bir¢ok alanda da kullanmilmaktadir. Ligninin en ¢ok bilinen kullanim alanlari
yapistirict ve levha imalatidir. Bunlara ilaveten, lignin yiiksek katma degerli tirtinler
olan antioksidanlar ve antimikrobiyal etken malzemelerin = iiretiminde  de
kullanilabilir. Hemiselillozlar ve 6zellikle de ksilan, kaynagna bagh farkli bilesime,
yiiksek heterojenlige ve suda disiik ¢ozinirlige sahip olmasina bagh olarak ¢ok
fazla kullanim alanma sahip olmamakla birlikte, ksiloz, ksilitol, ksilanaz,
ksilooligosakkarit ve film diretiminde de kullanilabilir.

Pamuk sapi, misir kogani, bugday kepegi gibi degisik tarimsal atiklarin katma
degeri yiiksek dirtinlere dontistiiriilmesi igin ilk adim olarak seliilloz, hemiseliiloz ve
lignin birbirinden ayristinnlmis ve ozitlenen ksilan film tretiminde kullanilmigtir,
ikinci adimda, filmler ya saf ksilandan -az miktarlarda katki kullanarak veya hig
kullanmayarak- ya da ksilan-gliten karigimindan, sivi dokiim  yontemi ile
tirctilmiglerdir. Filmlere antimikrobik o6zelligin verilmesi i¢in, ya bitki temelli
Ozutler antimikrobik bilesen, ya da metal oksitler fotokatalizér olarak ilave
edilmistir. Son olarak olusturulan filmler, film olusturabilme 6zelligi, mekanik
Ozellikler, suda ¢oziiniirliik, oksijen ve su buhart gecirgenligi, yiizey ozellikleri ve
antimikrobik 6zellikler agilarindan karakterize edilmistir.

Sonuglar, kullantlan tarimsal atiklarin bilesenlerine aynistinldiktan sonra, elde
edilen  selillozun  etanole, degisik  enzimlere ve organik asitlere, ligninin
antimikrobik maddelere dontstiiriilebildigini, ksilanin ise, mekanik dayanimi iyi ve
digiik oksijen gegirgenlige sahip biyobozunur film dretiminde kullanilabildigini
gostermistir.  Antimikrobik  6zellik i1se filmlere, ya dogal ve bitki temelli
antimikrobik etken malzemelerin, ya da titanyum dioksit gibi giin 1131 ile
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fotokatalitik antimikrobik aktivite gosteren metal oksit katalizorlerin ilavesiyle,
ctkili sekilde verilmistir.

Kaynaklar

I. Bakir U., Yavascaoglu S., Guvenc F., Ersaymn A. 2001. An endo-1.4-
xylanase from Rhizopus orvzae: Production, partial purification and biochemical
characterization. Enzyme Microb. Technol., 29:328-334.

2. Kayserilioglu B.S., Bakir U., Yilmaz L. and Akkas N. 2002. Use of xylan,
an agricultural by-product, in wheat gluten based biodegradable films: Mechanical,
solubility and water vapor transfer rate propertics. Biores. Technol., 87:239-246.

3. Kayserilioglu B.S., Bakir U., Yilmaz L. and Akkas N. 2002. Drying
temperature and relative humidity effects on wheat gluten film propertics. J. Agric.
Food Chem., 51:964-968.

4. Bakir U. 2004. Xylanases: microbial production. In Concise Encyclop.
Bioresource Techno. Pandey, A., Eds.; Haword Press: NewYork, 592-600.

5. Avcioglu B., Eyupoglu B., and Bakir U. 2005.  Production and
Characterization of Xylanases of a Bacillus Strain Isolated from Soil. World J.
Microb. Biotech., 21:65-68.

6. Erkan A., Bakir U. and Karakas G. 2006. Photocatalytic microbial
inactivation over Pd doped SnO, and TiO, thin films. J. Photochem. Photobiol. A:
Chem., 184: 313-321.

7. Goksu E.I., Karamanlioglu, M., Bakir U., Yilmaz L. and Yilmazer U., 2007
Production and characterization of films from cotton stalk xylan. .J. Agric. Food
Chem., 55, 10685-10691.

8. Akpinar O., Ak O., Kavas A., Bakir U. and Yilmaz, L. 2007 Enzymatic
production of xylo-oligosaccharides from cotton stalk.. J. Food Agric. Chem., 55:
5544 - 5551.

9. Erdural B.K., Yurum A., Bakir U and Karakas G. 2008 The photocatalytic
antimicrobial activity of hydrothermally synthesized nanostructured TiO, particles.
J. Nanosci. Nanotechnol., 8:878-886.

10. Ersayin A., Biran S., Kocabas A. and Bakir U. 2010 Xylanase from a soil
isolate, Bacillus pumilus: gene isolation, enzyme production, purification,
characterization and one-step separation by aqueous-two-phase system., World J.
Microbiol. Biotechnol., 26:1641-1652.

42



VI. ULUSLARARASI AMBALAJ KONGRESI
VI. INTERNATIONAL PACKAGING CONGRESS

“PACKAGING EDUCATION:
STRUCTURE AND INTERNATIONAL NEEDS”
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Director, School of Packaging
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jhotchki@msu.edu

Packaging can be defined as a technical system to distribute and market
products. As such, it is a key economic and technical element of any manufacturing
based cconomy. Without an in-depth understanding of the underlying technology
for packaging products, domestic and international distribution of goods is not
possible. There are several levels of packaging required for successful distribution
starting with the primary package which contacts the product, through the
secondary carton, palletizing, and up to container shipment. The sophistication of
the materials, processes, and equipment has increased to an unprecedented degree in
the last decade.  The advent of new technologies such as nano particles, active
packaging systems, and bio-based polymers will further accelerate the technical
demands for individuals working in packaging.  The desire to make packaging
more sustainable is leading to new thinking and demanding new skills.  The
worldwide need for individuals trained in packaging will continue to accelerate.

Different skill sets are needed by individuals working in packaging. Those with
responsibility for day-to-day operation of the sophisticated equipment which forms,
fills, and seals packages require strong skills in both mechanical and electronic
aspects of high speed equipment.  This is in contrast to the packaging engincer who
may not need to understand all the operational details of the equipment. The
packaging engineer needs only a general understanding of machinery and
clectronics but must be well grounded in materials sciences, product needs, and
should have familiarity with the goals and constraints of business.  The School of
Packaging at Michigan State University is the oldest such institution in the US and
the largest. The school has educated approximately 7,000 students over its 60 year
history and today graduates about  of all individuals educated in packaging in the
US ecach year. The curriculum can be divided into 4 categories of courses
beginning with the basic sciences and mathematics including chemistry (through
organic), biology, and physics along with statistics and calculus. The second arca
relates to communication, humanities, and social science courses which are
intended to insure we are educating and not training students. These courses often
teach cognitive skills. The third set of courses relate to basic business skills such as
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accounting and finance. Last but not least, are the packaging courses, which focus
on materials, processes, and products. Students are asked to choose an area of
special interests such as food, pharmaceutical, or distribution packaging. Nearly all
of our students also take one or more internships nearly all with for profit
companies.  This is a very full course and takes students at least 4 ycars (o
complete.

While this curriculum is not transferable to every corner of the world, the basic
goal of providing young people with the skills to become leaders in packaging in
any country whose economy is or wants to be based on manufacturing and
consumer products is important. We at the School feel a responsibility to provide
what help we can for those countries who recognize the importance of educated
packaging professionals in their countries. In that regard we are working with
universities and private organizations around the world to promote packaging
education, outreach and research programs, We are discussing such cooperative
programs in China, Korea, Lebanon, Europe, and elsewhere. We believe that
international cooperation in packaging is a key element in globalization and
international economies. Packaging like much of the world’s economy knows no
political boundaries and is a necessary element of improving the economic status of
the humans.
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ArcelorMittal at a Glance A

ArcelorMittal

Global leader on Steel for Packaging PN

ArcelorMittal

Steel production in 2008 (MT) Steel for Packaging production in 2008 (MT)

L

Arcolotta

Copynght ©@ ArcelorMittal 9/7/2010
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‘ A Strong Global Industrial Foot Print
Full range of products offer

ArcelorMittal

Maiziéresdes-Metz - France Uege - Be
; Basse-Incre - France . \(Q" florange - France
‘ Avilés - Espogne N ° o— Ocessa UKraine
o~ 9 “~Canossa - Clano CEnza TRE)
"~ Hamilton - Canada ©
A Termir Tau - Kazaghstar
//‘ < Gemlik - Turquie

Waeirton - USA

Vanderbijipark - Afrique du sud

© Production plants
© Steel Se e Centers
| © Global R&D Cente
Copynght © ArcelorMittal 9 1

How does Steel For Packaging contribute
to the sustainable development
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Packaging Materials and Sustainable Development: &
where is the truth ? ArcelorMittal

The messages The facts

Carton Packaging are

also made of plastic
and alu !
b i .." .
— e * Less than 30%
voees ?ﬁm recycled |

Copynght © ArcelorMittal 9/7/2010 6 ‘J
Steel For Packaging combines three major P
benefits ArcelorMittal

" Proven Steel ~ Still High
( High ) Lightweightin
“__Recyclability g Potential

Copynight © ArcelorMittal 9/7/2010 7
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Steel production has achieved substantial P
progress over the last decades ArcelorMittal
=t Steel Industry Energy C per Tonne of Finished Steel

Index ===EU Steel Industry CO2 Emissions per Tonne of Finished Steel
100

J-year moving average

k Wnchex 19754100

\\ European Steel Industry
80
0 \\ Spp—

\\ Energy
60 e —
CO; emissions \ 533

s
50.0
1975 { ,-V— t: .__, - _v_ ,— ._ - ;.— ~ 2000
;,/‘ ~50 % reduction in 30 years l
Copynght © f\lmk)mel 9772010 8
ULCOS project will bring further substantial Pt
progress in foreseeable future ArcelorMittal

¢ Cleaner
CESD
Process

ULCOS: Ultra Low CO2 Steelmaking & & fai] (sINTEF I

- Consortium including key steel players - “ -
and related partners rapo ¢ = givnivr

Objective | conacos EECETNNNRGGS 1o f
- cut CO2 emissions by at least o]\l S
-50% compared to world best today - .
- meet the post-Kyoto targets for voestarn
Primary Steel production VAIS L] !
Techniques: Pt gy oy v '
gases recycling X ——BNTA
carbon sequestration ‘ UK % o seiaen
- direct iron reduction SSAB O “%
Timing: first implementation ~2015 , then progressive deployment until 2050 in
Europe and across the world.

B ".| objective : — an additional -50%
Copyright © A.mmm)soi reduction in CO2 emissions
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Other sustainability benefits P

ArcelorMittal
Steeimaking
« Availability of resources Process

Iron is the 4th most abundant matenal in the Earth's crust (5%)
recoverable iron ore resources are well distributed around the world

+ Effective use of by-products produced during steelmaking
Slags can be used in road-making
Process gases are recovered to produce energy

« Un-recovered steel i1s harmless to health & the environment
steel 1S non toxic

steel rusts and returns to its natural components (faster than aluminium,
much faster than glass and PET)

' Steel is a sustainable and
—/  continuously improving material

Copynght © ArcelorMittal 9/7/2010 10
e R R e —— e =
— E
Steel is the most recycled material in the World P
ArcelorMittal

« Steel is more recycled than all other materials combined, ( Proven Steol

; : Higt )
including aluminium, glass and paper.™ _Recy« Lability

+ 488 million tonnes of steel recycled globally in 2005 B
42°% of steel production Worldwide
56% of steel production in Europe (EU27)

68.7% of steel production in USA

« Magnetic properties make steel the easiest & the most economical material
to recover from domestic waste stream

« Infinitely recyclable without downgrading material properties
During recycling process, most of other materials are either

partly lost (aluminium oxydation in incinerators),
or degraded (PET molecular breakdown),
or put to lower value usage (mixed colour glass)

Copynght © ArcedorMittal 9/7/2010
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Recycling of main packaging materials in P
Europe (2008) ArcelorMittal
Recycling of Main Packaging Materials in Europe (2008) | Proien, St
100% \_Recyvlauinty
90%
80%

20% 70%

62%

60%
52%
50%
40%
33%

30% 29%
20%
10%
0% _Shew — e .

Gla Mee

Recyding rate (%)

Plasti Beverage Aluminium
Carton 2006
Source : Industry experts - Association of European Producers of Steel for Packaging (APEAL)
Copynght © ArcelorMittal  furopean Glass Packaging Federation (FEVE) (hgures for glass relate to year 2007) 12
The Allance tor Beverage Cartons & the Environment (ACE) - PlastxcsEucope

Higher the recycling rate, lower the CO, P
emissions ArcelorMittal

Hecyclability

By integrating recycled steel into the manufacturing process the industry achieves energy
savings of 70% and lowers its output of CO2..

In fact, each item of recycled steel packaging saves one and a half times its weight of CO2
So the more steel is recycled, the more CO2 emissions are reduced

Steel for packaging recycled tonnage & total CO,

The higher the recycling rate, the lower the CO . emissions savings
(1994-2007)*
- -
T | l' 24.689.490 tons
- -
"
: I /]
e | "y
| o / “""'{- ! ~ RECYCLING
7 - ——————
i -
: w2 $ Co
o 2
. te 46 317 484 tons

—COU mivsions mdes - Reayoling Rume 0

(=]

R Au arsar - S e A ariar

Copynght © ArcelorMattal 9/7/2010 13
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Steel is the most CO, - efficient material P

ArcelorMittal

CO, Emissions for Different Packaging
Materials at Different Recycling Rates

10000
steel 0o Current Furope

8000 | —— aluminium Average Vilue
© aluminium
@ —_— pet
2
t 6000 | —=white glass
o
c
©
<

S 4000

steel

O 2000

white glass

20
50
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20¢
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... at most recycling rates
Copyright © ArcelorMittal 9/7/2010 14

APE AL Soutcen  Econvent database European Alumeum Industry. Worldsioo!

Steel is the most CO, - efficient material P
ArcelorMittal
AR
CO, Emissions for Different Packaging High )
g G0 /1000 iars Materials at Different Recycling Rates < _Recyclabilty__
R St A——
700 Average Vilue
600
500
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alu glass
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... at most recycling rates

Copynght © ArcelorMittal 9/7/2010 15
o APEAL Sources Ecomvent database European Aluminum Industry, Worldsteel
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Steel has made more progress than aluminium
on weight reduction ...

35.0
Steel Average

30,0

250

20,0

150

Can weight (g)

Nrage

1990

100

5.0

1970 1980 2010
[ =ue- -

‘\ L ‘ ... and still has room for improvement
1

Copyright © ArcelorMittal /772010

2000

e ——

ArcelorMittal
Still High

Beverage Can Weight Evolution in Europe, (33cl cans) &‘-'9"'“"‘9"""

g Potantial

-40% reduction
in 30 years

Steel has made significant progress even on

A

‘'monopolistic’ products ArcelorMittal
Still High
Lightweightin
g Potential
Can 1/2 High - 425 ml - PET Food - EOE
Body Thickness Easy Open End  Standard End Total Weight
mm mm mm 9
1980 0,19 0,22 59,9
1992 0,14 0,22 0,19 49,5
2004 0,13 0,2 0,17 454
Can 4/4 - 850 ml - Non PET Food - EOE
Body Thickness Easy Open End  Standard End Total Weight
mm mm mm g
1980 0,22 0,23 103,3
1992 0,19 0,24 0,2 96
2004 0,17 0,23 0,19 87.5

Copyright © ArcelorMittal 9/7/2010
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Progress on several fronts led to drastic
reduction of CO,

emissions per can
Efforts
1970 reduction tor
+ CcO odu ) 100 50
+ Weigt 100 10 {
- Total reduction 00 (
7 -70% improvement in 30 years
Copynght © ArcelorMittal 9/7/2010

New steel grades for lighter packagin
reduced Carbon Footprint
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Why to develop new steel grades ? ArcelorMittal
Still High
Lightweightin
The main drivers are : g Potential

~ To reduce the cost of the Packaging steel

» To improve the appealing and the convenience of the
Packaging steel

» To contribute to the sustainable development through the
downgauging

Copyright © ArcelorMittal 9/7/2010 20
EOE : a constantly evolving offer PN
ArcelorMittal
Still High
Lightweightin
g Potential
50
45 —
40 SR =4
3? a5 Grades
S 30
% 25
g’ 20
= 15
u 10 DR
5 ‘ Grades
0
150 250 350 450 550 650 750 850
YS (MPa)
Copyright © ArcelorMittal 9/7/2010 21
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EOE : a constantly evolving offer Py

ArcelorMittal

Still High
Lightweightin

@ Potential

Commercial
specifications

Elongation (%)

YS (MPa)

Copyright © ArcelorMittal 9/7/2010 22

EOE : a constantly evolving offer... P
ArcelorMittal
Still High

g Potential
DR Tooling SR Tooling

Standard DR M.M‘ offer; j

& SR ofter

... to pursue the downgauging potential

Copynght © ArcelorMittal 9/7/2010 23
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3P welded bodies : extension of current offer PN
for smaller can sizes ArcelorMittal

puierblede
~ Still High
Lightwaightin

¥ __\,_ gPotential _“

In-Use
(Crush & Paneling)
4
% 12)
\O a =
v //1'5 - ‘\.\g l
< Q e
A\ Y\/,Cb 20 \ j ;
% ( > | Commercial |
Jbu_u...u.- L L | specifications |
New product it S
already available
erenaent® ' Thickness (mm)

Copyright © ArcelorMittal 9/7/2010 24

Tabstock : Yesterday — Today — Tomorrow P

ArcelorMittal

Stc}\’,:r?’adi (.mrv
et o
FUTURE offer R
700
650 |-
.ol
g\g
600 |- 660 Optimized
550 |- ‘
3 ® sccona
500 |
450 |- ' Initial
L 1 1 1 1 >
0,20 0,25 0,30 0.35 0,40
Metal gauge
Copynight © ArcelorMittal 9/7/2010 ([n”])
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New Steel grades make possible a significant P
reduction of can weights in the coming years ArcelorMittal

till Higt

- = N\ gPotential /"
Can 1/2 Haute - 425 ml - PET Food - EOE
‘ Body Thickness Easy Open End Standard End Total Welight
mm mm mm 9
‘ 1980 0.19 0,22 59,9
‘ 1992 0,14 0,22 0.19 49,5
2004 0.13 0,2 0,17 a5.4
‘ 2012 0,12 0,16 0,16 40,5
‘ Can 4/4 - 850 ml - Non PET Food - EOE ‘
[ Body Thickness Easy Open End Standard End Total Weight
mm mm mm 9
‘ 1980 0,22 0,23 103,3 ‘
| 1992 0,19 0,24 0,2 96 ‘
2004 017 0,23 0,19 87.5
i 2012 0,15 0,2 0.18 77,5
Copyright © ArcelorMittal 9/7/72010 a 26
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Steel For Packaging: a lot of strengths to better A |

compete with other materials ArcelorMittal

- The efficiency of the steelmaking process has been drastically
improved along the last 30 years, leading to a significant reduction of
the Carbon Footprint

» The ULCOS project will provide the same improvement (-50 cO

thin the next 30 vear ArcelorMittal is investing in one of

its plants to implement the new process

~ In the same time, the development of new steel grades has made

AN
()
vV 4

e

possible the packaging weight redu

b
} I 1€ D

~ ArcelorMittal proposes a new generation of Steel For Packaging to

pursue the ightweighting trend

» In addition of its specific properties (long shelf-life, excellent protection
of content, storage & logisti ) the packaging steel will be stronger

to compete with alternative packaging maternals

pynght © ArcelorMittal 9 1 8

ArcelorMittal
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“DEVELOPMENTS IN BIO-ACTIVE OR SMART
PACKAGING: SURFACE MODIFICATION OF
POLYMERS

FOR USE AS ACTIVE AND INTELLIGENT PACKAGING

Joseph H. HOTCHKISS
Director, School of Packaging
Michigan State University
East Lansing, MI USA 48824
jhotchki@msu.edu

Food contact polymers have generally been selected based on their bulk
properties and chemical inertness. However, polymer surfaces that directly interact
with food may have benefits as “active or intelligent packaging™ materials. A
critical consideration may be the interaction between the food product and the
surface of the packaging material at the molecular level. Generally, this interaction
has been discouraged so that migration of components of polymer to the food is
minimized. However, the direct contact surfaces with products may be used to
advantage with the concept of active and intelligent packaging. We have used the
tools afforded by nanotechnology to modify polymer surfaces in order to develop
desirable interactions. These techniques have allowed us to functionalize otherwise
inert polymer surfaces. These surfaces can then have active agents covalently
attached to them. Such materials are bio-active yet are unlikely to migrate to the
food which may reduce risks and regulatory hurdles. In order to form such active
surfaces, we have developed a three-step scheme in which the polymer surface is
first selectively oxidized utilizing oxygen plasmas or other treatments. Surface
oxidation is common in the film industry for applications such as adhesion and
surface printing. We then covalently attach long-chain tether molecules which
allow the active agent to enter the bulk of the product contained in the package and
minimize interactions with the polymer surface.  Finally, the selected active
molecule 1s covalently attached to the tether molecule. The resulting polymer
surfaces were characterized at cach step by a series of techniques including both
chemical and spectroscopic methods. This general scheme has allowed several bio-
active materials to be covalently attached to polymer surfaces including enzymes
that reduce lactose in milk, DNA which acts as a specific microbial probe,
antibodies for bacterial recognition, and compounds which possess “rechargeable™
antimicrobial activity. These compounds are covalently attached to the polymer
surface and so do not become part of the food and are not consumed. They are one
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molecule thick and thus do not affect the bulk properties of the material nor the
recyclability of the container. These methods may be adaptable to a wide range of
bioactive substances which benefit foods or other polymer-contact materials. For
example, enzymes, antioxidants, colors, antimicrobials, and other active molecules
can be tethered to the surface without significant loss of activity. While these
molecules are active in the product they do not become part of the product and are
thus not consumed. The general concept as well as specific examples will be
presented in detail.
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COMBINED EFFECT OF OXYGEN ABSORBER AND
EQUILIBRIUM MODIFIED ATMOSPHERE ON
QUALITY EXTENTION OF STRAWBERRY

OKSIJEN TUTUCULAR VE DENGE MODIFIYE
ATMOSFERIN CILEKLERIN KALITESININ
ARTTIRILMASINDA BERABER ETKISI

Mehmet Seckin ADAY, Cengiz CANER
(‘anakkale Onsekiz Mart University, Engineering - Architecture Faculty,
Department of Food Engineering, 17100 Canakkale, Turkey

mseckinaday(@comu.edu.tr

ccancr(u‘comu.edu.lr

Ozet

Taze gilekler, ambalaj kosullart ve hasat sonrasi uygulanan islemlere bagh
olarak  mikrobiyolojik, kimyasal ve fiziksel hasarlar yiziinden bozulmaya
ugramaktadir. Tiketicilerin daha az katkili ve uzun raf omiurlii gidalar istemeleri
neticesinde  ¢ileklerin - kalitesinin - Korunmasini - amaglayan  yeni  teknolojiler
kullanmilmaya baslamistir.  Yiiksek oksijen konsantrasyonlart oksijene hassas
gidalarda kalitenin 6nemli oranda azalmasina neden olmaktadir. Oksijen seviyesini
digiirmek ve solunum hizini yavaslatmak oksijen emici olarak adlandirilan aktif
ambalajlama sistemleriyle saglanabilmektedir.

Oksijen emiciler gidalarin su aktivitesini ayarlayarak onlart korumak i¢in farklh
formulasyonlarda gelistirilmistir. Emici saketler oksijen ve nemin igeri girmesini,
demir tozunun ise disart ¢itkmasma engel olan materyallerden  yapilmaktadir.
Oksijen emiciler demir oksidasyonu esash ¢alismakta ve ambalaj i¢indeki O,
seviyesini diistiirmek i¢in kullanilmaktadir. Toksik olmayan teknolojilerden olup kiif
ve aerobik bakteri gelisimini engellemektedir. Ayrica vakum ve gaz basma
yontemlerine de alternatif teknolojilerden olup, gida kalitesini arttirmaktadir.

Bu ¢alismada oksijen tutucularin taze ¢ilegin kalitesine etkisi incelenmigtir. 3
grup hazirlanmug, ilk grup kontrol olarak se¢ilmis (oksijen emici igermeyen), ikinci
grup; oksijen emici igeren (ATCO 100) ve Gglincli grup da oksijen emici igeren
(ATCO 210) ambalaj olarak degerlendirilmigtir.

(ileklerde baglangig pH degeri 3.33 olarak hesaplanmistir. Ug grubun da pH
degeri depolamayla birlikte artmistir. Depolama sonunda kontrol grubu en yiiksek
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degeri gosterirken (3,89), ikinci ve dgilineii gruplar ise 3,76 ve 3,82 degerlerini
gostermigtir.  Gruplar istatistiksel olarak pH bakimindan birbirinden  farkls
bulunmugtur (p<0,05). Briks degerinde en biiytik degisim 10,5 den 7.68°¢ diisen
kontrol grubundadir. Ikinci ve Ggiincii grupta ise briks degerleri depolama sonunda
8.17 ve 7.99°dur. Gruplar istatistiksel olarak briks bakimindan birbirinden farkh
bulunmustur (p<0,05).

Kontrol grubuyla kiyaslandiginda L ve a degerlerindeki degisim ikinci ve
liglincii uygulamada minimum seviyesindedir. L degeri kontrol grubunda 34,83 den
28,68%¢ digerken, ikinci ve dglincii grupta sirasiyla 32,09 ve 31,52 degerine
inmistir. a degeri depolama sonunda kontrol grubunda en diistik degerdedir (25,68).

Analiz sonuglar gostermistir ki aktif ambalajlama (oksijen tutucu) ¢ileklerin
kalitesinin  korunmasinda onemlidir. Fakat yeni emiciler anacrobik  solunumu
engellemek igin gelistirilmelidir.

Abstract

Fresh  strawberries are  highly susceptible to  spoilage caused by
microbiological, chemical reactions and physical damage related with post harvest
treatments and packaging conditions. Consumer demand for mildly preserved and
products with long shelf life have resulted in the use of new technologices that will
maintain the quality of strawberry. High oxygen concentration results significant
reductions in the shelf life of oxygen-sensitive foods. Minimizing the level of
oxygen and slowing down the respiration rate can be achieved by active packaging
technologies with a address to oxygen absorbers.

Oxygen absorbers are made in different formulations to match the water
activity of the foods they are protecting. The absorber sachets are made of a
material that allows oxygen and moisture to enter but does not allow the iron
powder to leak out. Oxygen absorbers works based on iron oxidation and reduce O,
levels inside the packaging. It is a non-toxic technology against mould and aerobic
bacterial growth. Also it provides alternative to vacuum and gas flushing to improve
quality of fruits.

So this work was undertaken to evaluate the effect of O, absorber on the quality
of fresh strawberry. Three groups of samples were prepared: The first group was
control (strawberry packaged with non O, absorber). In the second group; O,
absorber (ATCO 100) was placed inside packaged before sealed. Group 3 had the
0, absorber (ATCO 210) in package.

Initial pH of strawberry was 3,33. The pH values of all three groups were
increased during the storage. At the end of the storage control group had the highest
value (3.89) but the second and third groups pH values were 3,76 and 3,82
respectively. A statistically significant difference was found among these three
groups (p=0,05). Major brix value changes occurred in the control group which
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decreased from 10,5 to 7,68. Whereas brix value of group second and third showed
the value of 8,17 and 7,99 respectively. A statistically significant difference was
found among these three groups (p<0,05). For second and third group, changes in
color value of L. and a were minimal as compared with control group. L and a
values decreased throughout storage significantly. L values ranged from 34.83 to
28,68 tor control, and 34,83 to 32,09 and 31,52 for second and third group
respectively. Also a values of samples packaged in control had the lowest (25,68) at
the end of the storage (from the initial value of 36,07).

Results from this analysis confirmed that active packaging (O, absorbers)
maintained the postharvest quality of fresh strawberries. But new absorbers should
be developed to prevent the anacrobic respiration.,

Giris

Son yillarda birgok yeni gida ambalajlama sistemleri ve materyalleri
gehistirilmektedir. Tiiketiciler gittikge daha taze, kalitesini daha uzun siire koruyan
ve dogala yalin giivenli gidalan tercih etmektedirler. Ayrica degisen perakendecilik
(biytik market, internetten ahlgveris  v.d) faaliyetlerinden  dolayr  dagitim
mesafelerinin artmasi, 6zellikle taze meyve ve sebzeler ig¢in daha uzun raf 6mri
gercksinimini - ortaya  ¢ikarmigtir.  Gelencksel ambalajlama  yontemleri  gida
tirtinlerinin raf 6mriinii atirmada yetersiz kalabilmektedir. Bu nedenlerden dolayi
sanayi, kaliteyi uzun siire koruyan ve rat dmrini arttiran giivenli ambalajlama
tekniklerine ihtiyag duymaktadir. Aktif ambalajlama, gidanin raf dmriinii uzatmak,
kalite ozelliklerini korumak ve iriin giivenligini saglamak i¢in diigtintlen yeni bir
ambalajlama teknigidir. O, ve etilen tutucular, CO, tutucular ve salicilar, nem
tutucular, antimikrobiyal paketleme diistinceleri, antioksidan maddeler, tat ve koku
emiciler en 6nemli aktif ambalajlama distinceleridir [1].

Aktif ambalajlama, ambalaj materyaline farkh aktif maddelerin ilave
cdilmesiyle driin kalitesinde degigiklige neden olmaksizin iriintin raf 6mriinii
uzatma ve duyusal Ozelliklerinde gelismeyi saglayan bir uygulamadir. En sade
ifadeyle, aktf ambalajlama iriinti  ¢evresinden aktif sckilde koruyan ve
ambalajlamanin temel fonksiyonuna deger ilavesi yapan ambalajlama formu olarak
ifade edilebilir. Aktif ambalajlama dis etkenler igin bir bariyer saglamaktan fazla
bir sey degildir. Aktif ambalajlama ile gidanin fizyolojik (solunum, terleme),
kimyasal (oksidasyon), fiziksel (nem kaybi) ve mikrobiyolojik durumu (bozulma)
kontrol altina alinmakta ve gidalarin raf Omriini arttirmak ig¢in uygulanan
ambalajlama teknikleri genisletilmektedir [2].

Taze drinlerin raf 6miirlerinin arttirnlmasinda diger bir yontem ise denge
modifiye atmosfer paketlemedir. Bu yontemde; filmin 6zelligi (O,, CO, ve N,
gecirgenligi, kalinhk, yiizey alann), sicaklik, serbest hacim, triin agirhgr ve solunum
orant  gibi  faktorlerin - g6z 6niinde  bulundurulmasi  gerekmektedir.  Pasif
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modifikasyonda (EMAP) driinlerin 6zelliklerine gore uygun filmin seg¢ilmesi,
gerekli olan O,-CO; oranlarinin atmosfer ig¢inde saglanmasi en 6nemli faktorlerden
birisidir [3, 4].

Sonug olarak; ¢ilek gibi taze meyvelerin tiiketime hazir tiriinlere islenmesi ve
ileri teknoloji ile ambalajlanmasi ile diinya tiretiminde s6z sahibi oldugumuz meyve
¢esitlerinin rasyonel degerlendirilmesi, bozulmalardan kaynaklanan kayiplarin
minimize edilmesi, pazarlanabilir Grinlerin ¢esitliliginin ve ihracat potansiyelinin
arttirilmasi, boylece bolge ve tilke ekonomisine katkida bulunulmasi gerekmektedir.

Bu ¢aligmada oksijen tutucularin taze ¢ilegin kalitesine etkisi incelenmistir. 3
grup hazirlanmus, ilk grup kontrol olarak se¢ilmis (oksijen emict igermeyen), ikinci
grup; oksijen emici igeren (ATCO 100) ve dgtineti grup da oksijen emici igeren
(ATCO 210) ambalaj olarak degerlendirilmistir.

Materyal
Cilek: Taze ¢ilekler Kepez- (anakkale’de bulunan ve temini konusunda
uzlagmaya varilmis tiretict firmadan glinliik taze olarak tarladan toplanms, yara ve
bereliler ayiklanmis  daha  sonra  bolim  laboratuvarina  hizla  tasinarak,
ambalajlanmistir.
O, Tutucular: ATCO-100 ve ATCO 210 olarak ATCO Packaging Systems
(USA) firmasidan temin edilmistir.
Ambalajlama: 200 g .gilck asagidaki  kosullarda Polilaktikasit (PLA)
ambalajlarda HUHTAMAKI (Istanbul) paketlenmistir.
[)EMAP (%21 O, + % 0,03 CO,) (KONTROL)
2) EMAP (%21 O, + % 0,03 CO;) + ATCO-100
3) EMAP (%21 O, + % 0,03 CO,) + ATCO-210
Ttm analizler ti¢ tekerrirlii olarak yirttilmustir. Depolama boyunca, pH, suda
¢Oziintir kuru madde, renk (L ve a degeri) analizleri ger¢eklestirilmistir.

Metot

pH Tayini: Ayni gruptan rastgele segilen 3-4 tane ¢ilek blenderden gegirilmis
ve tiilbentten sikilarak beher igerisine konulmustur. Cilegin suyuna pH probu
(Sartorius PP-50, Goettingen, Germany) batirllarak analizler gerg¢eklestirilmistir |5,
6].

Suda Coziinebilir Kuru Madde Tayini: Ayni gruptan rastgele segilen 3-4
tane ¢ilek blenderden pargalanmis ve tiilbentten gegirilerek beher igerisine
konulmustur. Beherden | ml alinarak refraktometreye (Model PR1, Atago, Tokyo,
Japan) konularak ol¢tim yapilmistir [6].
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Renk: Dis goriintisiindeki degisimin gostergesi olan ve misteri begenilirliginde
onemli rol oynayan meyve dis meyve eti rengi, Minolta Chroma Meter model CR-
400 (Minolta. Co. Ltd., Japan) kullantlarak [S, 6] depolama sonunda belirlenmistir.
Sonuglardan L (beyazlik, parlakhk/siyahhk) —a  (kirmizilik/yesillik)- b
(saritlik/mavilik) degerleri elde edilerek. tarkl uygulamalarin etkileri goriilmiistiir.

istatistik Analizler: Arastirma sonunda tespit edilen kalite kriterlerine, saket
uygulamalarinin giinlere gore ctkinliklerinin arastinnlmasinda varyans analizi teknigi
kullanilmistir.  Hesaplamalar, SAS (2003) istatistiksel paket programlarindan
yararlanilarak yapilmistir.

Bulgular ve Sonug¢

Qileklerde baglangig pH degeri 3.33 olarak hesaplanmistir. Ug grubun da pH
degeri depolamayla birlikte artmistir. Depolama sonunda kontrol grubu en yiiksck
degeri gosterirken (3,89), ikinci ve dgtinct gruplar ise 3.76 ve 3.82 degerlerini
gostermistir.  Gruplar istatistiksel  olarak  pH  bakimindan  birbirinden  farkh
bulunmugtur (p<0,05). Briks degerinde en biyik degisim 10,5 den 7,68%¢ diigen
kontrol grubundadir. Ikinci ve tiglineii grupta ise briks degerleri depolama sonunda
8,17 ve 7.99°dur. Gruplar istatistiksel olarak briks bakimindan birbirinden farkh
bulunmustur (p<0,05).

Kontrol grubuyla kiyaslandiginda . ve a degerlerindeki degisim ikinci ve
tigincti uygulamada minimum seviyesindedir. L degeri kontrol grubunda 34,83 den
28,68%¢ digerken, ikinci ve dgiincti grupta sirasiyla 32,09 ve 31,52 degerine
inmistir. a degeri depolama sonunda kontrol grubunda en diistik degerdedir (25,68).

Analiz sonuglar gostermistir ki aktif ambalajlama (oksijen tutucu) ¢ileklerin
kalitesinin  korunmasinda o6nemlidir. Fakat yeni emiciler anaerobik solunumu
engellemek igin gelistirilmelidir.
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Ambalaj

E-ticarette Fiziksel Baglanti Noktasi

Prof. Dr. Tungdan Baltacioglu
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izmir Ekonomi Universitesi
Iktisadi ve Idari Bilimler Fakdiltesi
Lojistik Yonetimi Bolumu

V1. Uluslararas: Ambalaj Kongresi, 16-18 Eyldl 2010, Istanbul

E-Ticaret ve internetten ise Bakis

Perakende Satislar A.B.D.

(Yiyecek hizmetleri harig) 3,683 Milyar USS 2009 Census
TOpIMn E-TIcATSs SISO 00 131.8 Milyar US$ 2009  eMarketer
(Seyahat harig)
2012 tahmini 182.6 Milyar USS 2012 eMarketer
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E-Ticaret

« Sanal bir ortam
— Sanal iligkiler
— Sanal drtinler
— Elektronik 6deme
— Elektronik formlar
— Elektronik posta

VI Uluslararasi Ambalay Kongres, 16-18 Exlul 2010, Istanbul
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E-masteri

« Pazarlar insanlardan olusur.

« E-musteriler de gercgek insanlardir.

« E-musterilerle gercgek iligkiler yuratmek
yararhdir.

V1 Ulustararasy Ambalay Kongresy, 16-18 ‘Eylul 2010, Istanbul

E-musteri ile Temas

« E-musteriler sanal ortamda urtnlerini;
— Arastirir
— Secer
— Siparis eder

« E-musteriler gergek ortamda urtnlerini;
— Teslim alir
— Kullanir

VI Uluslararast Ambalay Kongress, 16-18 Eylul 2010, Istanbul
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Ambalaj ve Sevkiyat

+ Gergek

« Uriin musteriye ulastiginda, kot web
tasariminin, sorunlu sanal iligkilerin
unutuldugu tek nokta.

ANLAMI NEDIR?

« Kotu paketlenmis veya paketi bozulmus;
— Elektronik cihaz
— Pizza
— Cicek
— Kitap
— Tekstil trdnd
— Yeni yil hediyesi
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Ambalajin Musteri Boyutu - 1

« lletisim boyutu:

— Tuketicinin drdnd algilamasini kolaylastirir.

— Tuketicinin dogru urdnt segmesine yardimci olur.
 Bilgi boyutu:

— Tuketiciye nitelikli bilgi saglar.

— Marka algisini gtiglendirir.
« Etkilesim boyutu:

— Ttketicinin ilgisini cezbeder.

— Tuketiciyi meraklandirir.

V1 Uluslararast Ambalay Kongresy, 16-18 Eylil 2010, Istanbul
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Ambalajin Musteri Boyutu - 2

Uyaricilik boyutu:

— Aligverig istegini glclendirir.

— Uriindi internet ortaminda degerini yiikseltir.

Guvenlik boyutu:

— Adres, kredi karti numarasi, isim ve urtin
bilgisi gtivenligi

* Emniyet boyutu:

— Urtindin tamhgi ve igeriginin bozulmamasi

— Kigiye teslim, arka ofis islerini diizenler

Sonug

« Evden elektronik siparis ve e-ticaret pazari
bluyumektedir.

« Buyuyen bu pazar paketlemenin 6nemini
artirmakta ve genis imkanlar sunmaktadir.

- Uriin paketleri e-musteriler ile kurulan gercek
temas noktalaridir.

« Daha dayanikl, daha hafif, kisisellestirmeye
uyumlu, gtvenli ve emniyetli paketleme
secenekleri dikkate alinmalidir.

V16 ‘Ulustararast Ambalay Kongrest, 16-181
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Tesekkiir Ederim!

Prof. Dr. Tungcdan Baltacioglu

<tuncdan.baltacioglu@ieu,edu.tr>
lzmir Ekonomi Universitesi

Iktisadi ve Idari Bilimler Fakiltesi
Lojistik Yonetimi BolOmG

V1, Uluslararast Ambalksf Kongrest, 16-18 Exl 2010, Istanbul
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