Gl RO M T B R K A2 A|15,105-112, 19994

J. of Korea Society of Industrial Application, Vol.2, No.1,105-112, April. 1999

Z1A 53 Ay £ 95 U ] S{FEY A5
Predicting Respiration Rate of Pear in film package
of Selective gas permeation
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<Abstract>

Model predicting the respiration rate of pear under modified LDPE film
pouch has been developed. The assumptions of the model have three bases;
1) respiration rate is depending on CO2 and O; concentration in the package,
2) the oxidation of glucose in pear generates carbon dioxides, and 3) gases

permeation

through the package film bases on the

Langmuir adsorption

theory and Fick's law. The simulated results agreed fairly well with the
experimental data so as this model to be useful in designing the modified

atmospheric packaging system.
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Jurin[3] 5 E& A5 (RQ; respiration quo-
tient)x A Y4Asl, THEESEET oASEA
o] F@slvi= 7MA el AlRE XA
EZA U AAek o]iksigtAe] HAANHE =
Az ko AAS L, Henigld]l 52 Ev}
E 3{FEHEE7 Aawkel AR (OrF =
1153~21%) A3tttz o= A3 o] ¥(11.53~
1%)FE A= H3Horn F7k¢ga 713§
¥, EvtE ¥4A ddA AlZte] mE 7] AF
=& AAskg . 2 ¥, Hayakawal5] G o] ©
RdE& 4, HAdld THFEEE A4} ojih
3letAe FxE RESINSH, Deilyl6] &+
MAXZ ] Ad3HA e sxEqt oy
EFAE 8T F AAAH =i Az
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HAd 58 U2 ZEY SR RAE o83
of EviEE A& MAXY ] 7|A| =43 A
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Fig.l Flow chart for solving respiration model by implicit Euler algorithm
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3. A5 R A9EY

3.1 2§ 24 FAXEFA A= 2 %
Wy

HETAY durxgAda 7Hg de] Alsd
molu g}l W] EFAAZE HEEcan Rag(12)
LDPES A (§H3}5350%5 )& WA ER A8
. 2AAE A03] ol AHEUY A &
A FE&A LDPE div] 3wt%d 373t
HEgo Axy WA LDPE 3wt% Al#v9&
Egeta, E¢¥ vi2E wjAE Blown Type
YEYE71E AHE8le] UE 577} 0.05mm7}
& & AFd%d. LDPES &A1 2§ 4
Aol EFL FHLE 115C, €457 &
12pm $& 15rmpo.& FHE #Y& A48
gdov WEo &AL Die &% 1907C, Die
A7 200mmz 48l &l
Az YEgE 712 BSem X A2 24cm 2 4
dale] A2 grER v 19E ¥e §F dF
271§ ol g8l ¢€d WEIHeH, 7k& A FH
g 9% FnFE UFY FUo 5§}
septa 2 ©| 83t oA EFE wE oA
olAYPE TEN Ao Wol 4L 27T, &
HEE(RH) 8 ~ 9 %o AejolA A73t%
o},

32 Wg9 71A 9%

7N1NFRE 47|+  ASTM D-1434-81¢l
#ote] AP g x[14]0 wHA A #srd e <
g AAM = OmegaArl AF< PX26-030GVE Al
g9k (Fig2). o 53 A& AEso] A
4, o|Abglgtael oigt ZHzte] WES FHEE
KS M(3052)% ol &3le] S48

33. ¥4 J 71N=4

EAA Ul 71MFA4 4L Z|AaARvtED
Py (GC) & o8& § GCHFY L Carbo-
sieve S-11(80~100 mesh, Supelco, USA), &
71 TCD, 4% 7] 4| (carrier)= He& A}8-3}%
t}, HAYPe &=+ I, A&719 &= 5
0C2 AAZ ZHelA FHsUY. 7] A7
MR FAZ| & ALE8te ZF AlRolA A H
& 7] & ImLY GCol FY& o3& ol&4H
e ARvLE 1Y (Chromatogram) 22 7| A
ZAE€ BA%Y. XFE t2xA4gde 44, 4

4, o]Abslebd, YASEAFE Ui EAE
7] #| (calibration gas, Supelco, USA)& o] & &}
Aok, EE7k27F AY del vFe A
(retention time, RT)¥ w|adle] 2z}zhe] 7]i
#§ FA4%a olge ARvIEOY WHME 7]
NEHoz veludct. Ea34Ue 7)1 Az=AL
Aqtol Al WEAA EXFE EFFUE Ao
2 FA%

34. 253122 §354

el 8 fEF T S EFaele
S5 4L HPLC (Model 62C, Waters, USA)
2 FA4%ov, #|Fe Al AEE HHE
&  carbohydrate analysis column(700CH,
Altech, USA), ©]%“}(mobile phase)¥ & ¥,
T $E¥ 05mL/min, A&7 IRE AHE-38}
%}

Fig.2 Schemalic
apparatus
C:tube connection, CTC: constant temperature
circulator, G:gas bomb, M:monitoring system,
P: pressure gage, PC: permeation cell, S2,52:
pressure sensor, SV: screw valve, V1,V2V3:
valve, VP: vacuum pump

diagram of gas permeability
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Fig.3 Experimental data for the oxygen(X)
consumption and carbon dioxide(()) evolution rate

of packaged pear during storage at 20T
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Fig.4 Experimental data for change in glucose of
packaged pear during storage at 20T
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Table 1. Gas permeation of packaging film.

(zas Transmission rate
Oxygen 2.520
Carbon dioxide 9.01_1

Pm % 10“[ml(STP)em/emllg.cm’,s] at25C
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Fig.5 Change in carbon dioxide concentration of
packaged pear during storage at 20T
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Table 2. Parameters empolyed in the computer simulation to predict gaseous composolion of
inner package in functional LDPE film of storage pear.

Parameter value

A Reaction constant 1.15% 10 “[cm/day]
Ao Reaction constant 1.10 %X 10™[cm/day]
A3 Reaction constant 7.50 % 10'[cm/day]
A4 Reaction constant 9.45x% 10 “[cm/day]
%5 Reaction constant 2.25%10“[cm/day
A6 Reaction constant 5.25 % 10 “[cm/day |
A Reaction constan 9.25 % 10 “[cm/day]
A Reaction constan 9.20 X 10 “[em/day ]

A oo Adsorption rate constant 1.00 X 10" '[em/day]

Acoz  Adsorption rate constant 2.36 % 10'[cm/day]

£ o2 Desorption rate constant

A coz Desorption rate constant

1.98 % 10 ' [em*/mol + day]
1.62% 10 '[cm?/mol - day]

Cmaxoz Maximum Oz concentration at film 8.98 X 10™°[mol/cm?]
Cmaxcoz Maximum CO; concentration at film 2.31 X 10 °[mol/cm’]
o & YASUG. GO o] RUNE A% o]
Exog AASAIZIL AHeldH, MAAAY ¥
A e 7|4 WHEE AHEI oF 4
29

20 O experimental

'}
n

—
o

Concentration(%)

0 5 10 15 20 25 30
Storage Times [day]

IFig.6 Change of oxygen concentiration of packaged
pear during storage at 20T
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