


Selain itu, kemasan juga berfungsi sebagai sistem
penahan terhadap oksigen, kelembaban, komponen
volatil, dan mikroorganisme dari lingkungan

Sebagai penghalang antara produk pangan dan kondisi
lingkungan




* mengeluarkan sebagian
Kemasan besar udara sebelum

vakum dikemas

* Menggantikan jenis gas
kombinasi tertentu sebelum
komposisi gas dikemas dan disegel



"The Types of Atmosphere Manipulation
Inside The Package

1. Controlled Atmosphere Packaging (CAP)
2. Modified Atmosphere Packaging (MAP)
3. Vacuum Packaging




Controlled atmosphere (CAP)
= Modified atmosphere (MAP)

- addition or removal of gases from
storage rooms, transportation containers
or packages

- manipulate the levels of gases such as
oxygen, carbon dioxide, nitrogen, etc.,

- achieve an atmospheric composition
different to that of normal air around the

food (Floros, 1990).




PRINCIPLES OF CAP/MAP

A @ 1o extend the shelf life of food products

to prevent (or at least retard) any undesirable changes in
=¥ the wholesomeness, safety, sensory characteristics, and
nutritive value of foods.

MAP achieves the above objectives based on three
principles:

1. It reduces undesirable physiological,
chemical/biochemical and physical changes in foods

2. It controls microbial growth

3. Just like any other packaging technique, it prevents
product contamination.

The three main gases used in MAP are nitrogen (N>),
oxygen (0O,), and carbon dioxide (CO,).




HE DIFFERENCE BETWEEN CAP AND MAP

CAP:

The development and maintenance of a
precise combination of gases in the
environment surrounding the food
production throughout its shelf life

MAP:

The initial application of an atmosphere
other than air with no further control of the
atmosphere




M METHODS CREATING MA CONDITIONS

_
. Commodity-generated (pasive MA)

MA can passively evolve within a hermetically
sealed package as a consequence of
commodity’s respiration.

Active Modified Atmosphere

This is done by pulling a slight vacuum and
replacing the package atmosphere with a
desired mixture CO,, O, and N,. Other
methods of active MA is by using O, or CO,
scavenger or emitter.




The term CAP usually is applied to
packaging of respiring food products:

o Fresh meat

o Poultry
o Fish
or

° Foods with respiring biological
contaminant such as
microorganisms
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MAP and CAP

is called also

GAS FLUSHING

- Insertion of gases to replace atmosphere
inside the package

04/10/2012  Food Packaging and Storage Technology 10






e Mengubah komposisi gas di atmosfer yang ada di sekitar
produk pangan (dalam kemasan atau ruang), dengan
tujuan untuk memperlambat :

atau untuk menghambat
pertumbuhan populasi
mikroba yang tidak
diinginkan




Prinsip kerja MAP

* Menggantikan sejumlah kandungan udara tertentu dengan
campuran gas lainnya.

» Tingkat keefektifan MAP tergantung pada:
1. Jenis produk pangan
Kualitas dasar bahan mentah

Campuran gas

Higienitas selama pengolahan dan pengemasan

Perbandingan (rasio) volume gas dan produk

2
3
4. Suhu ruangan
5
6
7

Jenis dan tipe kemasan



|
e + Memperlama masa simpan produk pangan

+ Dapat meningkatkan kualitas kemasan tembus
pandang

+ termasuk dalam kemasan berlapis yang
nigienis, tersegel, dan bebas dari kontaminasi
Dau

+ Dapat meminimalisasi penggunaan BTP lainnya

+ Dapat meningkatkan area distribusi produk
pangan dan biaya transportasi dikarenakan
memiliki tingkat ketahanan yang cukup baik
dalam kemasan




m Membutuhkan biaya untuk perlengkapan kemasan gas
m Membutuhkan biaya untuk pengisian jenis gas tertentu

m Membutuhkan biaya untuk analisis komposisi gas apakah
sudah tepat belum

m Meningkatkan volume kemasan sehingga berakibat
terhadap jumlah produk dalam pengiriman

m Keunggulan MAP akan hilang ketika kemasan tersebut
bocor atau pecah




Jenis Gas yang digunakan dalam MAP

* Ada 3 jenis gas yang biasanya dipakai dalam sistem MAP vyaitu
oksigen (O,), karbondioksida(CO,), dan nitrogen(N,).

o Untuk produk yang tidak mengalami respirasi, dimana penyebab
utama kerusakan adalah mikroba, bisa digunakan sekitar 30—
60% CO,, atau mungkin menggunakan gas N, murni (jika

sensitih terhadap O,) atau menggunakan kombinasi keduanya.

o Untuk produk pangan vyang terdapat sistem respirasi,

penggunaan 5% CO, dan O, biasanya digunakan untuk

meminimalisasi pross respirasi yang terjadi.



: carbon
Oxygen Nitrogen dioxide

* These three gases are used in different combination according to the
product and the needs of manufacturer and consumer

e The choice for a particular combination is influenced by the:

the sensitivity
of the product
to gases

microbiological
flora

color stability
requirements




Carbon dioxide (CO,)

e CO, merupakan jenis gas yang banyak dipakai dalam sistem
MAP dikarenakan memiliki sifat bacteriostatic dan fungistatic.

e Beberapa penelitian menunjukkan mekanisme penghambatan
pertumbuhan mikroba sangat ditentukan oleh kadar CO,.
(Devlieghere et al. 1998)

» Rasio (perbandingan) antara volume gas dan produk pangan
berada pada kisaran 2:1 dan 3:1 (volume gas 2 atau 3 kali lebih
besar dari volume produk pangan).



Nitrogen (N,)

* N, isaninert and tasteless gas.

*» Mostly used in MAP as a filler gas because of its low
solubility.

* N, is almost insoluble in water and fat and will not
absorb into the food product, and therefore counteracts
package collapse as caused by dissolved CO,.

e N, is used to displace O, from air in packages with O,
sensitive products, to delay oxidative rancidity, and as
an alternative to vacuum packaging, to inhibit the
growth of aerobic microorganismes.




Oxygen (O,)

= The use of O, in MAP is normally set as low as possible to

inhibit the growth of aerobic spoilage bacteria.

= O, (around 30%) in the atmosphere for lean fish species has

been used to reduce drip loss and colour changes.

= For respiring products O, is included in the atmosphere to

prevent anaerobic respiration.



The gases used in MAP/CAP:

O, - preserve the red color of meat

- avoid deterioration by anaerobic
microorganism

- avoid the development of molds
and bacteria

N, : -avoid rancidity
- avoid deterioration caused by
molds
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* The effectiveness of this gas is influenced by its

original and
final
concentrations

growth
medium used

acidity

storage
temperature

microbial
growth phase

water activity

partial pressure
of carbon
dioxide

initial bacterial
population

type of product
being packaged
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I Untuk mencapai efek antimikroba
yang optimum, suhu penyimpanan
harus diatur serendah mungkin

Tingkat solubilitas CO, akan
mengalami penurunan bersamaan
dengan meningkatnya suhu lingkungan

2

Pengaturan suhu yang tidak sesuai
dapat mengurangi efektivitas
penggunaan gas CO,




Tergantung pada kapasitas buffer yang terdapat dalam produk
pangan, keberadaan CO, dapat mengurangi nilai pH dari suatu
larutan, sehingga mikroba akan sulit tumbuh

CO, juga dapat masuk ke dalam sel mikroba, kemudian mengganggu
fungsi dari membran

ion bikarbonat yang dihasilkan dari reaksi hidrasi CO, diketahui
dapat menghambat kerja metabolism enzim

Pengaruh yang terjadi pada mikroorgansime terjadi pada
peningkatan fase lag dan penurunan fase log pada sistem
pertumbuhan logaritmik mikroba
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10
days

Dermiki et al., 2008



Mold and yeast

Dermiki et al., 2008
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days







In meat, CO, affect the pH :

« CO, entering meat tissues =2
producing carbonic acid =2 Resulting
the lowering pH

= As a result the development of
microorganism is retarded or

inhibited

=  When temperature is decreased the
CO, solubility in tissues is increased



ater binding
|ding) capacity

Microbial lipid

color quality stability

palatability

v" The variables that influence the shelf life properties of packaged
fresh meat are :

package and packaging storage

headspace equipment temperature additives

t gas mixture



‘ methods for pacicaging meat
/h

=

MAP (70-80% O, vacuum packaging
and 20-30% CO,)



* 5daysat 3° C

Arvanitoyannis et al., 201 | »




Arvanitoyannis et al., 201 |
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L value

\ Table 1

L* value of shrimps stored under MAP A (60% C0,:40% N»), MAP B (92.9% N»:5.1%
CO,:2% 0O,) and air for 5 days. Measurements were taken with a chromameter and
values are mean + SD of five measurements. Mean values followed by the same

capital letter horizontally and case letter vertically are not significantly different.
%\ Treatments
Storage duration MAP A MAP B Air
2 days 72.9 + 0.76" 64.83 + 0.56%° 67.22 + 0.578°
4 days 71.42 + 0.587 68.37 + 0.62BP 70.06 + 1.314BP
5 days 67.85 + 0.694P 64.12 + 0.85%2 66.84 + 0.63/P2

& Arvanitoyannis et al., 201 |



modified

aerobic vacuum atmosphere
(80% O, +

20% CO,

Arvanitoyannis et al., 201 |




g Myofibrillar structure




» Buffalo meat packed in MAP had a desirable colour and
a low drip loss.

e Buffalo meat packed under MAP and vacuum kept safely
up to 14 days of storageat4 + | C.







e Respiration rate can be reduced by decreasing O,
concentration around the fresh produce

* pectin esterase

* polygalacturonase
 polyphenoloxidase

* glycolic acid oxidase
* ascorbic acid oxidase

* blockage of the synthesis of
ethylene which controls the
activities of these enzymes




chilling injury of banana peel

Thuy Nguyena et al., 2004
O2: 12%
CO2: 4%



Eating quality

Thuy Nguyena et al., 2004 46



Total phenols & enzyme activity

Thuy Nguyena et al., 2004 47



Nielsen et al., 2008 42
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'Other application MAP/CAP

Pasta : CO, 20% m) Storage life : 4 weeks
N, 70%
Pizza : CO, 50% . 3 el
N2 50% m) OStorage lite : 5> weeks
Sandwich : CO, 80%  Storage life : 3 weeks
N, 20% = (+refrigeration)



VACUUM PACKAGING



VACUUM PACKAGING

Vacuum packaging is employed to achieved
oxygen free atmosphere and to extend the
refrigerated shelf life of:

e fresh meats

e processed meats

—> Vacuum packaging is also called
SKIN PACKAGING



Product packed with vacuum packaging:
e Meat

* Poultry

* Processed food

e Fish

e Cheese

o Coffee

e Cut vegetables

Storage life: 2 -3 times
2| days at low temperature

6 months at freezing
temperature



Packaging material used in vacuum
packaging:
= Nylon — polyethylene laminate or
= aluminum foil
PE :- good heat seal property
- water resistant (low moisture
transmission rate)
Nylon :- give strength
- barrier to O,



Vacuum packaging will:

* Avoid evaporation

* Avoid weight loss

* Avoid dryness of product

* Avoid fat oxidation

* Avoid leaching of fluid and blood

e No need to treat the surface of
product for trimming







