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Modeling of Internal Atmosphere of Banana
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Abstract
The respiration rate of banana in a closed system was determined as a function of O, and CO,
concentrations in banana flesh and temperature. The respiration was described using the Michaelis-Menten
enzyme kinetic equation with CO, uncompetitive inhibition. A respiration model describing the dynamic changes
of O, and CO, concentrations in banana flesh was proposed. Skin permeance of banana was determined
R K Km,co2 J Ki,o2 g

and Ki,COZ ) were determined by comparing results of the respiration model with experimental results carried out

experimentally at various temperatures. The respiration parameters ( R

max,0, 1 ' ‘max,C0O, ' ' “m,0, !

in a closed system at various temperatures. The temperature dependence of the respiration parameters and skin
permeance followed an Arrhenius relationship. An experiment for the determination of the respiration rate of
banana in a modified atmosphere packaging (MAP) system was conducted at 288K. Dynamic changed of O, and
CO, concentrations in banana flesh and in the package were monitored. The experimental results agreed with the
predicted results obtained from the proposed mathematical model of MAP using the obtained respiration model.
This result indicated that the model could be used in the design and optimization of a MAP system in the
temperature range used in the experiments.
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Figure 1 Experimental and predicted O, concentration at various temperature
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Figure 2 Experimental and predicted CO, concentration at various temperature

3. Modified Atmosphere Packaging
WULRNABNNNAIAAN AR FUB972UL MAP iian1ungadrtsnauniely Tawn 4un199 1 096 wuuanaaeills

138N 17uALLY numerical oAU IWNINARLUAI8AN FORTRAN NANIINARBILAZHANITNIUNEALLLLANADY
we3ANdNdY O, uaz CO, lTuusseniAn e luiliendrauasussq i aeszuL MAP guugi 288 K ilamauriy
AN Han e AN NN UNanIMAaee (R© > 0.968)

asluaztaiauauus

s ldmaasamnAnisTuriuiatesndaaves o gounis1e°) Inelding ethane lufaunuLanenis
Fueuiores O, war CO, ANNANNUEIENININITTNEIURG uazanmnd awnsaaiunelalagld Arhenius type
equation wazUALH dMARBIMNAN parameter vasmsnglalunanegumnd Seauduiusildamnsoaiung s
Imelld Arrhenius type equation ANNsTNENULAL parameter Tunnsunglaaaananevanazin i luuuudanansees
ussainulluwssuuauazszuy MAP e unsasfsznauisssniAn e luna sl uazluussasinal

wuuAaesAULTINuEANdNd U O, uar CO, nelunandosvenuarluussqiug eanuuulaed
ﬁuﬁ;ﬁm’m Michaelis-Menten Equation LU uncompetitive inhibition gl CO, wag film mass theory NANIINIUNE
w0duLUANaesR A INALAEAUNAN MRS

nsmaaeaiaarududuees 0, uaz CO, luszuu MAP TéAnmeldgaumni 288K g4 polyethylene &
thanldieduussafusilunimeses sanmmesesiunatesuussaaadulllumaiestu fauuudiaasmenann
azynunaANdudues O, uaz CO, naluaas modified internal atmosphere 19ua W faansalddmiunig
aanuuLLss AT LLLLUTIgn L ss AT wanzan lunafundananansineaslFEndas

AUBLAM
nuAdsllFunuaiuayuanginuTm e Aansiazina uiatua A

LaNA19A19DY

Banks, N.H. 1985. Estimating Skin Resistance to Gas Diffusion in Apples and Potatoes. Journal of Experimental Botany. Vol. 36, No.
173. pp. 1842-1850.

Boggs, P.T., Byrd, R.H., Donalson, J.R., and Schnabel, R.B. 1992. User’s Reference Guide for ODRPACK-Software for Weighted
Orthogonal Distance Regression (ODRPACK version 2.01). National Institute of Standards and Technology. Gaithersburg.
Maryland. U.S.A. 70 p.

Maneerat, C. 1997. Mathematical Modeling of Modified atmosphere Packaging of Banana. Master of Science Thesis. Postharvest
Technology Program. King Mongkut’s University of Technology Thonburi. 114 p.



