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Water vapor permeabilities (Pw) (g/m_d)
of different plastic films (thickness
100 um) déﬁéﬁdent on temperature.
Tesﬂing condition:AAw = 0.85 against

Aw = 0 at the respective temperature.

(The line x corresponds to a Q,
value of 2) -PS. = polystyrene ; LDPE =
low density polyethylene ;3 HDPE = high
density polyethylene : PP = polypropylene ;
PVC = polyvinyl chloride
Y sq g o 3 =2
Oxygen permeabilities PO, (N c¢cm /n  d bar)
of different packaging materials (film
thickness 100 um) dependent on tempefatﬂre.
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LIPID OXIDATION

N

unsaturated fatty acid #30 triglyceride

>

free radical  -------- > oxidation of pigment

" (RH ----- > Re + He) — flavors and vitamins
A
+ oxygen
(RH + O, ----- > RO, + Ho)
v

L hydroperoxides ---> Insolubilization of protein

(RO_. + RH ----- > ROH + R-»
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| |

Breakdown Products Polymerization (dark color)
(including rancid off-flavor (possibly toxic)
compounds such as ketones,

aldehydes,alcohols,acids,epoxides)
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Typical barrier -properties -
Samptle ‘Oxygen Moisture
vapour
“eefm? g/m2/
24 hrs./ 24 hrs.
atm.
Plain "
12um PET. 85 45
PVDC/12um PET 6 10
PVDC. Cello 5 9
9um Al Foil 2 - 0.5
PVDC/OPP 15 1
. Metallized
{2vm PET - 0.9 1.2
PVDC/12um PET 0.8 0.8
12um PET/SOum PE 0.9 - 0.3
12um PET/PVD/50 PE 0.7 0.8
N/C lnk/12um PET 1.5 2.6
PVDC/OPP 2 3
PET = Polyester .
PA = Nylon (biaxially oriented}
PE = Low density polyethylene
OPP = Criented polypropylene
- N/C = Nitro-Cellulose ink {printed and
metallized)
Cello = Ccl]opﬁanc
A = Aluminium
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plastic films (Thicliness 100 uw? dependent on temperature.

Testing condition : Aw = 0.85 against Aw = D at the

respective btemperature. (The line x x corresponds to a
Q,, value of 2) PS = polystyrene ; LDPE = low density

polyethylene 3 HDPE = high density polyethylene ;3 FP =

polypropylene ;5 PVC = polyvinyl chloride (Eichner,1986)
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‘on hemperature. (Eichner,1986)
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PT3I00PE 40 . -
Each bag measuting 200mm
by 300mm was filled with

500m! of air and “*Ageless”
Z-100 and kept at 25°C.

KOP®O204)/PE (404} . -

i T . ¥ . T
10 A 20 30
Days
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(Mitsubishi Gas Chemical Company.)
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e ———— — — Conceniration of O,
in ambient air

Each bag measuring 200mire
by 300mm was filled with
400ml of N, gas and’ kepx
at25°C. -

KOP®(204)/PE (40p)

0 T ¥ T
10 ) 20 : 30
- Days !

Juft 16 uaavn13funun1saans 1auaNAsusuTIIBdad e 9

(Mitsubishi Gas Chemical Company)

sofuntaypoRdufias ifunisusussy  AdsdnaTiud uyasngaand 13wt thu
20 ml/m? fiawdu 1 atm WIR) 24 §1708 SedwaTnadsufiviigaivaant Lau
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Aluminium Foil /PE
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PRl P EIRE Fousav1dluansned 5

a5 tAanasAdusdate  upnIINALRINIWUN nns3unnuvaenisaand iy 9
gnopnilafivauauifvaeidy uaz snanR@ndion Loy ﬂdwuﬁwunnuuaqﬁe ﬂawuéwunwuuﬁaﬁﬂ

n1sfipefiutds N1 IMuARAINEEY URS <a2w Lffu ﬁununﬂﬁuﬁﬂ bqnwﬂﬁnﬁﬁtﬁu%nﬂlﬁﬂqnu



ﬁ’ﬁ'Nﬁ. 5

n1sdunaunaen1sand 1y war Malh  vasRausfiadie 1

(Mitsubishi Gas Chemical Company)

Suitability of Oxygen per- 2| s
vitability ot an . o . meability {ml/m 1eam perme- :
oxygen absorber Film construction *. Thickness (u) Tinoar 0% R4 | ebility (g/m? Remarks
10 100% RH atm. 24h)
KOP/PE (P.V.D.C, coated . : Eéonomical
polypropylene/ 20/40 51015 4 barrier
polyethylene) film
1 KON/PE (P.V.D.C. coated Good impact
. 15/50 510 15 7 resistance and
nylon/polyethylene) strength
KPET/PE (P.\V'.D.C. coated
polyester/polyethylene) . 10/50 51015 6 Good strength
KT/PE (P.V.D.C. coated: "
cellophane/polyethylene) 22/50 51015 4
OV/PE (P.V.D.C. coated
polyvinyl eicohol/ 15/50 0.5t02 4 Soft and strong
polyethylene) - :
Suitable
ON/EVAL®/PE (biaxially :
oriented nylon/ethylene-
\ vinyl acetate copolymer/ : 20/17/40 Less than & 6
polyethylene) "
ON/EVAL/PE 16/17/40 v 8
“ | PT/PEISX21 (cellophane/ -
polyethylene/SARANEX®) ‘20“5/38 Less than 3_ 5106
PET/ALI/PE (aluminum K
sandwiched) ) ’ 12/7/40 0 0
ON/AV/PE (aluminum -
sandwiched) 15/7/40 0 Y
Depends on ON/PE (biaxially oriented - Con N Depends on shelf
conditions nylon/polyelhylene) 15/50 3010120 15- life
v OPP/CP (biaxially oriented . )
polypropylene/unoriented 20/30 1000 10 1300 S5to7
. polypropylene)
Unsuitable - .
OPP/PE (biaxially oriented ) -
polypropylene/ - 20/40 1500 to 2000 5
polyethylene) - : . . oo
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Oxygen absorber Gas purge and vacuum packmg

7 N

Cannot inhibit the growth of aerobic bacteria. (Aerobic bacieria

Inhibits the yrowth of aerobic bacteria. { cangrow if at least 0.1% O, exists.)

Generally effective for inhibiting the growth of Even facultative anaerobic bacteria are more likely 10 grow in an
facultative anaerobic bacieria, as they are more likely aerobic environment in which a slight amount of oxygen exists.
10 Q16w in a slightly aetobic environment {except CO, is not &s effective for preventing mold growxh as itis

lactic acid biscierial. clanmed 10 be. . - T eTe T

CO, gas promotes the growth of obligate anerobic bicietsa
(CO, ts used for culture tests of aposporic bacteria which are
the m.uonly of oblugale anaeiobyic baclena)

Oxygen absorber packing - Gas purge packing Vacuum packing

. Tl‘.l_e handling of heavy objecis,

i ! . such as N, and CO, cylinders in-
Handling Easy . volves ckrtdin difficufties, even
it mechanized

. No particular equipment is o . .
Equipment reqfin:d wip ) Both of these methods require costly equipment.

Gas puiging or vauum treatment is an additional

- Nochange inproducton efiancy | 1% 1o e packing rosess. Even i atomatiz, e

Production occurs as automatic and inex- B g cycle prev uly
ics . . R sircamlined operation and brings aboul a reduction

efficiency pensive equipment is used to in production efficienc

introduce the oxygen absorber \A

into the pachage. Bay setting — (rvacuauon) - g purglng — scaling

- dehvuy

finn : Mitsubishi Gas Chemical Company
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Oaygen abisorher packing

Gas purge packing

Vacuum packing

—
100% naygen removal,
LCamplete absorption ot
oeyygen from the contamer by

Incomplete oxyger.cemoval. N
{Physical pu-qing leaves several percent ol oxygen
unremoved.}

Chenical resction. !
Purging requires several times as lurge an amount
of yas as the volume of the container:
About twice {or chamber type purging:
3 o 4 times for gas flush purging; and 1.2 10 1.3
times {or nozzle purying.

The oxygen centained in fond connot substantially
i Le removed, but is diffused when the container is
fitled with gas.

* ) There iv a great difference in the smount of
residual oxygen depending on the e packed.

Inconiplete oxygen ternoval,

{1 his 1s also a physical method
which tails 1o remnove oxygen
compiciely.)

T his method destioys the
structure of porous food,
beesuse of ditferenial
fressures

Oxygen absother packing Gas purge packing

Viacuum packing -

This method keeps the coniainer
conipletely oxygen-free for a long
ivme, as the oxygen abisorber absorbs
oxyyen by chemical reaction.

The amounit ol oxygen in the .

container increases with titne

because of oxygen infilvrated.

In order 10 maintain the condition
" initially obtainced by purging, it

is imperative to use an aluminum

packuge, can, boitle or other com.

rictely gas tight container. {(This

meuns an inCrease in cost.)

tAithough even a gus harrier {ilm
sy Be somewhat permeable to
axygen, the oxygen absorber sbsorbs
oll of oxygen entering into the

,tuntginer with time, since it
uuenerally has ared! guoxideuing
power whach is larger than s
sommal power This racthod thee-
fure, mokes it possiblez 1o use a
standard plastic film for packing, and
does not nécessarily nisquire the use of
un agluminum packaye. can, bottle or
uther ¢xpensive packing matenial.)

i . :

Fu7: Mitsubishi Gas Chemical Company

The presence of bubbles in food s
likely 10 cause detetionation, as they
comain the same smount of oxygen
as ambient air does. The vacuum
creates o difference in pressure
between the inside and the outside
of the container, This pressuce differ-
ence incieases the permeation of
foxygen resulting in 3 large increase in
the amoani of oxyeen in the
conlamr

{(1he pewnce of poboles s likely 1o
result in u broken bag.)

In Dicder 10 prevent oxygen permei-
tion from increasing with time,
i1 s essential 10 ust a can or

" botile {This means an increase in the

cost of packing.)
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Air
(21.0% 0, )

Conditions: A durk place a1 37°C
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Gt pyse packing
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Oryoen absorber

packing

zuﬁ 17 awfuduvosaand ian naznas iaufinduinand tafuludu

( Linz uag Chang.)
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100 4
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, w0 | 78.4 Open air packing
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. /7 packing
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(Linz uAdz Chang.)
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@aﬁu 09 wi13z winu iy iron oxide (Fe203;3H20) B

4. Usenfia sz dBInIRUn R LAY

ﬁ..uaaﬂﬁp IN31LaNT okygen absorber asﬂﬂﬁnﬁaﬁuaqnﬂsianasq%qawunwsﬁu
ﬁaﬂﬁﬁﬂ FDA (Food and Drug Administration) uﬂeﬁﬂﬁiﬁtu%nﬂ wac Japanese
Ministry of Health and Welfare

s. an 0y Awntpuchaiéifiv 99.9 %

3. ﬁaeﬁunwstﬁ%mLﬁuiﬁnaqaﬁuﬂﬁﬂuﬁzlnﬂ aerobe povaNUH
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v
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' 1 2 . v ¥ o d
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