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Preservation of Foods in Packages
with Free Oxygen Absorber

Hideaki Saigo and Kyoko Hara

Recently, oxygen absorbing package is under development as a functional packaging mate-
rial in the field of plastics package, but the information on preservation of foods packed in
oxygen absorbing package is very much limited.

Similar function is expected by an application of in-package free oxygen absorber in combi-
nation with simple plastic packages.

Some oxygen-sensitive foods such as glucose-glycine model solution, orange juice and soybean
oil were packaged under deoxygenated condition with in-package free oxygen absorber and the
quality changes were evaluated during a long term storage.

Dual packaging method was applied which consists of polypropylene inner cup and conven-
tional nylon(PA)/polypropylene(PP) laminated outer film. Foods were packed and sealed in the
inner cup and a small in-package free oxygen absorber was placed between a space of inner
and outer packages. The space consists of a few veolume of residual air, and then the outer
pouch was sealed. The capacity of in-package free oxygen absorber was 100ml free oxygen
gas for a pouch.

A storage test was carried out for twelve months at an ambient temperature. Food qualities
were evaluated by the measurement of color, retention of ascorbic acid and peroxide value ete.

Results were obtained that the quality of foods was kept similar to that packaged in alu-
minium foil laminated (polyethlene terephthalate/aluminium foil/polypropylene) outer pouch
without the in-package free oxygen absorber and the ability of in-package free oxygen

absober was not deteriorated even in the prolonged storage.
Key words: free oxygen absorber, packed food, dual packaging method, preservation.
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Table 1. Containers used in this experiment.

: Abbreviation Thickness y . Filling volume
Container . Lid material i
in test (mm) or size
Polypropylene PP cup 0.44 PET/Al/PP 85mé
Nylon/polypropylene PA/PP pouch 0.08 — 120X 180mm
Polyester /alumi i g 70
Polyester /aluminum foll - ppr/A1/pp pouch 0.10 = 130X 170mm

/polypropylene

PA/PP pouch

PP cup Air space

Oxygen absorher

Fig. 1. Dual packaging method.
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Oxygen permeability (m€/pouch)
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Fig. 2. Oxygen permeability PA/PP Fig. 3. Change of oxygen volume absorbed
pouch during storage. by oxegen absorber during storage
pouch size: 100X 160mm at room temperature.
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Fig. 4. Change of color for reoxidized methylenblue.
Left: with an oxvgene absorber
Right: without an oxygene absorher
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Table 2. Browning of model solution in various packages during storage.

Optical density (430nm)

hmr:.u:'é‘ Sample Storage period (month)
condition
1 3 5

=1 0.300 0.428 0.328
Reom e 0.012 0.015 0,025
sl 1-3 0.013 0.018 0.035
(dark) I —4 0.159 0.470 0.450
1i—=-H 0.010 0.012 0,020
I=—=5 0.282 0.518 0,420
o= 0.495 0.350 0,340
=3 0.015 0.018 0,029
30°C, RH80% 13 0.015 0,029 0,060
(dark) 1—4 0.299 0,440 0,400
1i—5 0.010 0,012 0,028
L= 0.610 0.440 0.408

Dual packaging method
Inner package: model solution packed by PP cup

1 =1
1—2
I —3
1 —4
=35
L=

:inserted in a pouch of PA/PP without an oxygen absorber

: inserted in a pouch of PA/PP with an oxygen absorber

: inserted in a pouch of PA/PP with an oxygen absorber and vacuum packed
:inserted in a pouch of PA/PP and nitrogen gas exchange packed

:inserted in a pouch of PET/AI/PP with an oxygen absorber

: Model solution packed by PA/PP pouch with an oxvgen absorber
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Table 3. Changes of ascorbic acid content in model solution in various packages during storage.

Retention of ascorbie acid (%)

Storage

— Sample Storage period (month)
1 3 6
1—-1 26.6 = ==
Room 1 =2 98.6 96.2 94.1
Sereriing 1 =3 97.0 95.0 89.3
(dark) 2 20.1 . N
1—5 99.0 97.9 96.3
I =6 28.0 — =
| e | 0 == -
] =2 97.8 95.5 90.9
30°C, RHB0% 1—-3 96.5 88.7 72:1
(dark) 1—4 26.0 — =
1—5 99.1 98.2 96.1
1—6 0 = =
THREAETIILcE-T, W, HEHIENRLTPA/PP/PP Ay 7O—HIGEE

ToT, BT ABEASTTUHEBICHIELTLEY b EHEI NS,

MK IR R A 2 AN D HEEIEE LA e wds, ETNLREPA/PP 7 F L L T,
TIPS AEIEBRED K E VBT P Pos FTad L 2R 2 AN LR L 2
LGl R yESH LN L -, ZOREL, PA/PP 7 F 2587 s HIZET L
MERIBT AlbrE2 Ld, WAL, Zotid ik TolEEEAIIERAR TR T, BREHE
Thoniclz, BEEREZERL T 28ALZHEREY»LETH S, T2, WEEKICHBAESR
BREZ R ERTURT INE T, TOMRBEREFROBELALNLLH, ERALL
TEHEEPE F AL LT v,
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Fig. 5. Browning of model solution during storage of 30°C, RH80%.
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Table 4. Changes in concentration of head space oxygen inside pouches during strage.

Oxygen concentration (%)

Storage

e Sample Storage period (month)
1 3 6 12

Room s = 14.50 = -
temperature 2= 2 0.06 0.11 0.15 0.20

(dark) 2= 3 0 0 0 0
Hoom 2—1 == 13.60 - —
temperature i—=2 0.07 0.10 0.19 0.15

(light)
. 2i—=1 = 17.4 = —

0

%0 0 3 0.03 0.20 0.22 0.50

SEE 2—13 0 0 0 0

Dual packaging method

Inner package: orange juice packed by PP cup

2 —1 :inserted in a pouch of PA/PP without an oxygen absorber
2 — 2 :inserted in a pouch of PA/PP with an oxygen absorber

2 =3 :inserted in a pouch of PET/Al/PP with an oxygen absarber

Table 5. Changes of color of orange juice in various packages during storage.

Storage period (month)

Storage 1 .
condition Sample 1 3 6 12
L a b 4E L a b 4E L a b 4E L a b 4E
Room 2—-1 375 -0.6 17.5 10.9 39.0 -0.1 17.1 10.3 - ~— = = = = =
temperature 2—2 46.5 -3.9 23.6 0.8 45.5 -3.1 22.9 1.2 43.4 -2.2 2.6 3.7 41.9 -1.1 20.3 6.0
(dark) 2-3 — — = — 457 -3.3 22.9 1.1 43.9 -2.4 31.9 3.2 42.4 -1.2 2.9 53
Room 2—1 3.5 -0.4 17.1 11.2 40.4 0.5 162 89 — - - — — - _— _
temperature 2—2 46.6 -3.8 23.4 0.9 46.5 -3.1 22.8 1.4 47.1 -2.6 22.0 2.9 42.0 -1.6 20.9 4.8
(light)
. 2—-1 3.8 0.1 17.0 12.0 3.1 0 162 109 - — — — — — -
. 0
30%;}R$§0/@ 2-2 45.6 3.8 22.9 0.8 44.1 -2.6 21.8 3.0 41.5 -1.2 20.3 6.3 39.3 0.1 9.4
at 2-3 - - — - 444 -2.8 219 2.6 42.2 -1.3 209 54 40.7 0.3 8.0

Initial value : L 45.8, a -4.3, b 23.6



62

ORI {4 Table 5 (273 72,

Tl Ko RERRER Ko GHO LR FL , FRFEERGTICE W TRTFIZ
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B L EFETE I sV TENCMIALIRED S NE D, JRE el T
B3PET/A /PP s FDidthic BERMZ AL 2BATLETL TR 00,
FOWEIZ L b v, HRZLRELIETH- T, PRIEND ) T—PA/P P/ 7 F0itd
Mo BREEM 2R L2 A T MBI T eV XL TH - 72,
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Table 6. Changes of serume color of orange juice in various packages during storage.

Optical density (430nm)

Stor&}{;c Sample Storage period (month)
condition
1 3 6 12
Room AR | 0.271 0.258 — -
temperature 2—2 0.165 0175 0.181 0.241
(dark) 2—3 0.169 0.175 0.180 0.237
Room &= 0.242 0.210 = =
temperatur =i 0.162 0,172 0.168 0.217
(light)
2—-1 0.260 0.252 = -
307 g
C(’IR[:?O/G Q2 0.172 0.200 0.220 0.302
e 2—3 0.171 0.200 0.220 0.296

Initial value : 0.166

Table 7. Changes of carotinoid pigment in orange juice in various packages during storage.

Retention of carotinoid pigment (%)

Storage

o Sample Storage period (month)
condition
1 3 6 12
Room 2= 1 93.3 55.5 — —
temperature 2—2 100.0 100.0 98.6 98.7
(dark) D G 100.0 100.0 98.6 98.5
Room =1 89.7 40.0 = —
temperature 2—2 100.0 100.0 97.0 96.0
(light)
) P 87.1 43.5 - -
C., RHB0%
300“1“}5? ‘ 2—2 100.0 100.0 96.0 95.1
aer 9—3 100.0 100.0 96.5 94.5
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Table 8. Changes of ascorbic acid content in orange juice in various packages during storage.

Retention of ascorbic acid (%)

Storage

. Sample Storage period (month)
condition
1 3 6 12
Room 2—1 0 - - —
temperature 2—2 99.0 99.8 85.1 82.8
{dark) a=—=3 99.0 99.4 83.4 81.5
Room 2+—1 0 = = —
temperature 2—2 98.3 96.5 86.1 81.1
(light)
2—1 0 - - -
30C, 80% 3
MCHR:)’@ 22 9.8 96.7 71.3 67.0
o 2—3 99.8 96.0 74.6 70.2

T, WEGFHEORIEIEZ HIET 2 il & L THw,
Kilih#a P P2y 7ICiiETCHR, ®EL,
3=1 PA/PP vy FTHE, BEEFREHTAQE
3—2 PA/PP/o+ThHIE, BEEREHETALE
3=3 PET/A /PPy 5ThaE, BEERAMH ALK
I 3 EinARIKIZOWT, FEEHT - BIFT (1000 €x 10h/day), 30°C, R H80%HFAFIZ12
H HIRAEL 72,
W7 FNORBHKBIENDERBIIE AL P V2 — 2D RBEYE (Table 4) R T
Hotz,

Table 8. Changes of peroxide value in soybean oil in various packages during storage.

Peroxide value (meq/kg)

Storage

mr_u,’L Sample Storage period (month)

condition

1 3 3} 12
Room 3—1 2.0 14.0 30.0 55.0
temperatur 3= 1.8 1.8 1.7 1.9

{dark) 3—3 1.7 1.8 15T 1:7
Room 3~ 1 8.2 25.0 ag.T 89.8
temperature 3—-2 1.8 1.8 1.8 2.0

(ligght)

- 3=1 3 22.5 38.7 62.5
Py b - ;
&K?F!Tbo 3— 2 1.8 1.8 . 2.0

e 3—3 1.8 1.8 1.8 2.0

Initial value : 1.8 (meq/kg)

Dual packaging method

Inner package: soybean oil packed by PP cup

3 — 1 :inserted in a pouch of PA/PP without an oxygen absorber

3 — 2 :inserted in a pouch of PA/PP with an oxvgen absorber

3 — 3 :inserted in a pouch of PET/AI/PP with an oxygen absorber
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