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Abstract

This study was conducted to determine the effects of the humidity and gas composition on the quality of satsuma
mandarins during their heat treatment, in an effort to reduce their acidity. To come up with different humidity
and gas conditions, various plastic films were used. The fruits were wrapped with an 18-um high-density polyethylene
(HDPE) punched film, a 30-um low-density polyethylene (LDPE) film, or a 100-um LDPE film just before treatment
at 30°C for 55 howurs. After heat treatment, the titratible acidity (TA) was significantly reduced while the soluble-solid
content (SSC) showed no differences, which resulted in increased SSC/TA ratios in all the treatments. The fruits
that were not wrapped with a film, however, which had low RH, developed higher ethanol and acetaldehyde contents
than those wrapped with an 18-pum HDPE punched film, which had high RH and a similar gas composition. Among
the films, the higher the CO, concentration in the film was, the more the ethanol and acetaldehyde contents increased,
which induced more off-flavor. It was thus concluded that high humidity and normal gas composition are favorable
conditions for heat treatment to reduce the acidity of satsuma mandarins.
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Fig. 1. Change in relative humidity inside packages of satsuma
mandarins packaged in different packing films at 30°C.
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Fig. 2. Change in oxygen concentration inside packages of satsuma
mandarins packaged in different packing films at 30°C.
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Fig. 3. Change in carbon dioxide concentration inside packages of
satsuma mandarins packaged in different packing films at 30°C.
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Table 1. Fruit quality of satsuma mandarins treated at 30C for
55 hour under different wrapping films

Film treatment Az%ty Soh;lo)]laeﬂ)s(())lids Su,%zggcid Wei%% loss
Before treatment 109 a” 108 a 99 b

No film 101 b 111 a 110 a 43 a
Punched film” 097 b 108 a 112 a 19b
30um LDPE 099 b 109 a 110 a 07 ¢
100pm LDPE 097 b 109 a 112 a 04 ¢

18 um HDPE with 2% pinhole area, 1x1mm pinhole intervals.
"Mean separation within colpmns by Duncan’s multiple range test at P=0.05.
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Table 2. Ethanol, acetaldehyde(AA) contents and sensory off-flavor
of satsuma mandarins treated at 30C for 55hr with different
wrapping films

Ethanol AA

Film treatment (UL (UL Off-flavor”
Before treatment 250.1 & 362 b +
No film 750.1 be 510 b +
Punched film” 5850 ¢ 423 b +
30pm LDPE 903.0 ab 738 a +++
100um LDPE 10954 a 7.60 a +++

l)18 um HDPE with 2% pinhole area, 1xImm pinhole intervals.

"Mean separation within coljmns by Duncan’s multiple range test at P=0.05.
., +, ++, +++; No off-flavor, light off-flavor, Medium and persisting, strong and
undesirable off—ﬂavor, respectively.
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