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SIRILUK SAWAENGPON : THE RELATIONSHIP BETWEEN QUALITY
CHANGES AND RESPIRATION RATE OF FRESH-CUT VEGETABLE
SALAD STORED UNDER MODIFIED ATMOSPHERE PACKAGE.
THESIS ADVISOR : ASST. PROF. WEERASAK LERTSIRIYOTHIN,

Ph.D., 91 PP.

FRESH-CUT VEGETABLE/MODIFIDE ATMOSPHERE PACKAGE

Green oak and butter head were processed to fresh-cut products and stored
under modified atmosphere packages (MAP) to extend the shelf-life. In general, the
design of MAP to maintain an optimum ratio of carbon dioxide and oxygen
concentration can be modeled from the respiration rate of each vegetable.
Nevertheless, the prediction of product shelf-life has to be computed from the rate of
quality changes. At present, no mathematical relationships between the rate of quality
changes and the respiration rate suited for shelf-life predictive modeling has been
studied. Therefore, the aim of this research was to investigate the relationship among
the quality changes such as discoloration, polyphenol oxidase (PPO) activity, ethanol
extractable phenolic compounds, weight loss and the respiration rate of the fresh-cut
green oak and butter head. The modified atmosphere packages were iitially filled
with four ratios of O, to CO, concentrations of 1:5, 5:5, 10:5 and 21:0 percent by
volume and stored at 5°C. Results showed that the MAP conditions and storage time
significantly influenced the discoloration, polyphenol oxidase activity and ethanol
extractable phenolic compounds of butter head, but not green oak. The MAP

conditions and storage time also had high significant effect the product weight loss



and respiration rate for both fresh-cut products. The best MAP condition to prolong
the product shelf life was of 1:5 O, to CO, and the best product shelf life determined
based on their appearance was at 8 days for green oak and 16 days for butter head.
This MAP condition corresponded to the lowest respiration rates of each fresh-cut
product. In conclusion, the relationships between the product respiration rate and
quality changes in term of the product discoloration and weight loss were suitable for
constructing the shelf-life prediction model to be used in the design of modified

atmosphere package for fresh-cut products.
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°C = Degree Celsius

xg = Gravitational acceleration

g = Gram

h = Hour

mg = Milligram

ml = Milliliter

kPa = Kilopascal

v/v = Volume : volume

w/v = Weight : volume

Xg = Gravitational acceleration

ng = Microgram

um = Micrometer

% = Percent

A = Delta

H° = Hue angle

PPO = Polyphenol oxidase

POD = Peroxidase

PAL = Phenylalanine ammonialyase

0, = Oxygen

CO, = Carbondioxide

N, = Nitrogen

MAP = Modified Atmosphere Packaging
EMA = Equilibrium Modified Atmosphere
PE = Polyethylene

LLDPE = Linear low density polyethylene

PVC = Polyvinyl chloride
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PLO = Polyolefin
ATP = Adenosine triphosphate

NAD' = Nicotinamide adenine dinucleotide
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Characteristics System
Closed Flow Permeable
through
Non-destructive \/ \/ \/
Time and labour consuming \/ \/ \/
Complexity of experimental set-up Simple Complex Complex
Ability to test different combinations of gases \/ \/ X
Concentration is kept approximately constant X \/ \/

during the experiment

Suitable for low respiring products \/ X \/

Suitable for high respiring products X \/ \/

Accuracy is very sensitive to determination of Free volume Flow-rate Permeable package
dimension, steady-

state concentration

“If only the steady-state conditions are used in the calculations.

1301: Fonseca et al. (2002)
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Areus5gHamMilFunnsusseanians aauasnnisn15ves Alunkaya and
Gokmem (2008); Altunkara, Becker, Gokmen and Skibsted (2009); Degl’Innocenti
et al. (2005) tta2 Dawlik-Dziki, Zlotek and Swieca (2008)
[ 4 a'z @ [] @ @ a Y 4
anaeu lani PPO Tagdadi0e196n 4 nSu anansazargweamaiivmesainu
Yy 9 Aa a o I 1 [ =y Aa aa =
WA 50 Dad 1ua1s (ANuElunsa-a1un1ny 6.5) Usuias 12 Yaaans ¥eluaisazaie
danantaiunanvediosas 5 Ind 1iialn1ss Iau (Polyvinylpyrrolidone; PVPP) i
Ja a . . Yy 9 a A 7 o .
UEADIUALDYA (Ascorbic acid) ANULYNUY 10 Jaalua1s Tunay (Homogenizer) 12,000
souAsU# 1T UMA04 (Centrifuge) 1 18,000 x g gauvigil 4°C una120 il Ruenaaulaiie

a a

a Ia 4 (3 1 2 a a
Vlﬂ?!ﬂiW&ﬂﬂﬁ]ﬂiiiJﬂJﬂ\‘]L@uul“Hll PPO IﬂﬂﬁTiﬁ%ﬁWﬂ@]’Jﬂﬂ%‘]ﬂiMW@i 0.05 yaaans LAy
a A J A a aa [ J

ATazaenmIAea (Catechol) ANITUTY 10 Had Tua1s USu1932.95 aaans Taa1nig
AAn AUUAIAIBLAT B9 UV-Visible Spectrophotometer (G161, GBC Scientific Equipment Pty.

. =i A [ a A = .
Ltd., Australia) NA21181908Y 480 W1 Tuwas Iagdann 9 10 3119 (HJunar 5 1R Tag 1 Unit
=) 1

44 \ - v . -
A9 A1 Absorbance Niasunlaslil 0.01 @0 1 WIN HALAEIDI19NITAIUIUWININTTUUD

ou 1 PPO lauaas I3 luniamuan 1

3.3.3 msdadSnaesdszneuusaianadlgemueavesnnadanaunanian
a Y S v Y (Y] d (v v o ax
uﬂnﬂmsﬂﬂmsgmJ5mE|mmuss@nmmﬂsmmmﬁmnm aal1lag91nIsNg
UD3 Altunkaya and Gokmem (2008) 1482 Degl’Innocenti et al. (2005)
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—@— Hue angle (1% Oxygen : 5% Carbon dioxide)
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—@— PPO activity (1% Oxygen : 5% Carbon dioxide)
—@— PPO activity (21% Oxygen: 0% Carbon dioxide)
---O--- Oxygen consumption rate (1% Oxygen : 5% Carbon dioxide)
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—@— PPO activity (1% Oxygen : 5% Carbon dioxide)
—@— PPO activity (21% Oxygen : 0% Carbon dioxide)
---&--- Oxyen consumption rate (1% Oxygen : 5% Carbon dioxide)
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—4@— Ethanol extractable phenolic conpounds (1% Oxygen : 5% Carbon dioxide)
—@— Ethanol extractable phenolic compounds (21% Oxygen : 0% Carbon dioxide)
---©--- Oxygen consumption rate (1% Oxygen : 5% Carbon dioxide)
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—«@— Ethanol extractable phenolic compounds (1% Oxygen : 5% Carbon dioxide)
—@— Ethanol extractable phenolic conpounds(21% Oxygen : 0% Carbon dioxide)
---©--- Oxygen consumption rate (1% Oxygen : 5% Carbon dioxide)

---{--- Oxygen consumption rate (21% Oxygen : 0% Carbon dioxide)
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—@— Weightloss (1% Oxygen : 5% Carbon dioxide)
—@— Weightloss (21% Oxygen : 0% Carbon dioxide)
---&--- Oxygen consumption rate (1% Oxygen : 5% Carbon dioxide)
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—@— Weightloss (1% Oxygen : 5% Carbon dioxide)
—@— Weightloss (21% Oxygen : 0% Carbon dioxide)
---&--- Oxygen consumption rate (1% Oxygen : 5% Carbon dioxide)
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