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Table 1. Degree of protection required by various foods and beverages(Assuming one year shelf life at 256T)

Maximum Cther gas Maximum Requires Requres
Food/beverage amount of protection waier gamn high oil good bartier
Qs gaun (ppm) needed or loss resistance to volatile
Canned milk 1-5 no 9% loss ves no
and flesh foods
Baby {oods 1-5 no 3% loss ves yes
Beers and wine 1-5 <20%C0: 3% lnss no ves
(or 502 loss
Instant coflee 1-5 o 2% gain yes ves
Canned soups, 1-5 noe 3% loss no na
vegetables,
and sauces
Caoned muits h-15 no 3% loss o yes
Nuts, snacks 5-15 no 5% gain yes no
Dried foods 5-1o no 1% gain ‘ no no
Fruil juices 10-40 no 3% loss no yes
and drinks
Carbonated 10~40 <20%C0; 3% loss no ves
soft drinks loss
Oils and 50-200 no 102 gain ves o
shortenings
Salad dressings 50-200 no 10% gain ves ves
Jams, jellies, 50-200 no 3% loss 1o ves
syrups, pickles,
ohives, vinegars
Liguors 50-200 no 3% loss no yes
Condiments 20-200 jsle 124 gain no ves

Peanut butter 50-200 no 10% gain Ves ne




12 ol & 8
m = moisture content of the food at time 1. Al ZLef A v W E o] #El g 98-S vz = 3717
% = the permeance (the permeability H 8457 pH, Aw, Z=°1¥ pH Aws pseudomonastt
constant P divided by the thickness ol o AAE HASA R ARG 2D T WP LEg
the film X). of HAE AF Bolg a8 9FL 73 o]HF
A = the surface area of the package. AFZERL A, HRT4, i Ff 58 B9
Ws = weight of dry solids enclosed. e el A AL el BEste ok Fheh(g). mpala] A= A
Po = vapor pressure of pure water at the ZAEL IEY HEF 50 AT 2 FE U 2L 23
storage temperature. stol M Raw L glen olu] Aubrt shelf lifer} o}
b = slope of curve. =AE Vel 4 U eEie whedtolge] AT
Bs = the shelf Life. o] 2]g A A 2 TTI (time temperature indicater) 3 & 4
ST TTIE #5713 ieh 2=9 A3te] A= Yt
Hop Aol et FH O F Folfl AFe B4, A Y ZA2A 84 607 o]4+e TTI BA7F Aws ol
A, EZA9 BEAQES 53 shelf lifeS 2Fo2H A nEEol madXT glon dags YA =
EEas 499 Azty e E dYdn §F #7390 2 2G| n A 2L 2o ol H7El tiE e A
oA dse A8 2RANEE AASEE FAT AVF D g lies WY 5 Ywe PAYEA 2oln Ut
i (©,10).
ERA T lold A G A F o] o] A g o]
Aol w2} shelf lifeol) F8kE 712 S, o5 Eol, 5 =
LDPE/foil/paper/PE 7VER 25 §¢47)0] BE23 - T
LAATEA A DA 2L 3 F 2WATL ggnze ngd JFe LeANA AZH A5
o] mpo] AbolEhAl (P<0.05) 7). Q@F2e A o TR 44 Fo| O B EARZL @ 2= o
AP AR Fel S blinonene £48 HA DL F g g o padse A48 T4 9E AT nBD
ThEse £ % 70904 40 ppm e 2 AEIIATE o) o) YA o5 88 8T TTIE perishable
Linonene&: £30A %25 F&tn gl= 244 de) PE 2} semi-perishable4| %5 9] shelf life® #3 wy 245}
#He o3| FoEHew wF PEEUE EFLE vH 209 93e & 4 98 Aolwh
ascorbic acid®] 7H4-4 (degradation) #-gs} 4 57} o Eo] A Mo AM5T s} AE 9 A
S7tekATE whebA FlER e RaEgo s QU Fo o] A¥AZEE g7t o] ol Shuli 2% T
ol sheif life7} E1he g & £AALN AL A FA o g e o e g ole@ 4 Sl B8
o sl aes she BAVAZE T Heol HEdel 4o
ot 5 875 e del met A E shell life o] o] 7|
Shelf life SBZA WEHA RA RAS DRET o} o)l g FE

o
il

L

22 A Zto] Aol whet A E = M
ZAGAME HEFS AZHA LM T
FAE 7} A e P mEka] Hif A
21 Fo] Anlzte] &4 #7714 7}
P AHE AR F ARE FH 2SS AL
o 2lth EZJ4%4 FAELE 58
=o|t}, B3] perishahle 2] F &

EHEE o 11-7‘]7} e F8AT 5 B3
% A7 =LA AFEHL ATk 5 g E
B 7b shso] MEHS 7] dell o F2

EE #uee e W5 s,

=
o
i
oo o

Ja

2

o do 53
I‘[l‘ ok OHT[ ﬁ,
~,
i
lo

=25

\J
>
ol

ofi

1:1

H

Fﬁlfboﬁi‘)"%drﬂ{ﬁéj}m

Broef bl Ho i

oL
o

R N
o of o
2

i
=3
i of

U el m AFETHIL.
29FE

A5at7] 18] T4 ol datA F2
£ g5 olen f8 F ddEd Mg 448 8+

vl A QA

[=
4= =
&

A= A 2aag HH,IJ = TTIE Ao T35t
T4 9] shelf life 43S B2 F =2 1 24
AFe P e A E ST F e o HEE
o ¢hAAd Bl S 7 ety o]F FAld e T
A E9) gday shell liles 22 FAAR F43
S VA AFER rHA BAE AE2E 5 UE
ot}



& AEQ| Shelf Lifelt H 13

RO
ra

995 SA4F G Ws AETA, ey
(1993)

. Robertson, G. . : Nutritional qualily. In “Food packaging
principles and practice” Marcel Deldker, Inc.. New York
(1992)

. Kirk, J. R. : Influence of water activity on stability of
vitamins 1 dehydrated foods. In “Water Activity "
Rockland, L. B. and Stewart, G, F.{eds.), Academic Press,
New York(1981)

. Harte, B. R. and Gray, J. I. : The influence of packaging
on product quality In  “Food product-package
compatihility proceedings” Gray, ]. I, Harte, B. R. and
Miltz, J.leds.), Technomic Publishing Co., Inc., Lancaster,
Pennsylvaria (1987)

. Salame, M. © The use of low permeation thermoplastics
in (ood and heverage packaging. In " Permeability of plastic
films and coatings” Hopfenberg, L B.(ed.}, Plenum Puh.
Corpn, New York(1974)

. Labuza, T. P. : Moisture Sorption © Practical Aspects of
Isotherm Measurement and Use. American Association

10.

11.

. McMeekin, T. A. and Qlley, J

of Cereal Chemists, St Paul, Minnesota(1934)

. Mannheim. C. H,, Miltz, J. and Letzter, A. ]J. : Shelf lile

estimalion of packaged orange juices. [. Food Sci., 52,
737(1987)

. BEstimating quality
change [rom a known temperature history. Food
Technol. In Australia, 38, 331(1986)

. Fields, 5. C. and Prusik, T. Time-temperature
momtaring  uging  solid-state chemical indicators.
Proceedings  XVIlh  Internaticnal Congress  of

Refrigeration, Commission C2, D1, D2 & D3, International
Insiitute of Refrigeration, Paris, France(1983)

Schoen, H. M. and Angelo, M. : Thermal indicators for
frozen foods. Proceedings XVIth International Congress
of Refrigeration. Commission C2, D1, D2 & D3,
International  Institute ol  Refngeration, PFams,
Trance(1983)

Lee, C H. and Cash, ]. N. ! Predictive modeling of
microbial growth in a modified atmosphere packaged
minimally processed meat-vegetahle product. Foods and
Biotechnol., 6, 131(1597)



