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Respiratory Characteristics and Quality of Fuji Apple
Treated with Mild Hot Water at Critical Conditions

Ja-Young Seo, Eun-Jeong Kim, Seok-In Hong, Hyung-Woo Park, and Dongman Kim*
Korea Food Research Institute

Respiratory characteristics and quality of Fuji apple were investigated at critical conditions for dipping
treatment in mild hot water (40-65°C) to extend freshmess. Dipping treatment conditions under which no
damages occurred in peel and flesh of apples stored at 0°C for 1 month after treatment were: 180 min at 40°C,
60 min at 45°C, 45 min at 50°C, 3 min at 55°C, 1 min at 60°C, and 20 sec at 65°C. Internal carbon dioxide
concentrations of apples drastically increased immediately after treatments at 40, 45, and 50°C, then decreased
to normal level 1 day after treatment at 0'C. Although internal oxygen concentration of apples showed reversed
trend to internal carbon dioxide, no significant differences were observed in concentrations of carbon dioxide
and oxygen during storage after treatment of apples at 55, 60, and 65°C. Concentration of internal ethylene of
apples treated at 40, 45, and 50°C increased, similarly to that of carbon dioxide upon heat treatment, then,
during storage, decreased to below levels of control and apples treated at 55, 60, and 65°C. Firmness of apples
treated at 45 and 50°C were 6.42 and 10.53% higher than that of control at 0°C after 7 days after treatment.
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Fig. 1. Critical time not showing the peel browning during hot
water treatment of Fuji apples at different temperature.
A: browning part, B: non-browning part.
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Fig. 2. Changes in inner temperature of Fuji apples during heat

treatments in water at different temperature.
C: Center, F: Flesh.
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Fig. 3. Changes in internal carbon dioxide concentration of Fuji
apples by heat treatment at critical conditions and storage at
0°C.
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Fig. 4. Changes in internal oxygen concentration of Fuji apples
by heat treatment at critical conditions and storage at 0°C.
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Fig. 5. Changes in internal ethylene concentration of Fuji apples
by heat treatment at critical conditions and storage at 0°C.
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Fig. 6. Firmness of Fuji apples heat-treated at critical conditions
after storage at 0°C.
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Table 1. Comparison of pH, titratable acidity and soluble solids content of Fuji apples heat-treated at critical conditions after storage at

0°C
Storage period (day)
Treatment 1 7
pH TA(%)" pH TA(%) *Brix
Control 4.19+0.14 0.46 +£0.03 12.30+0.47 429+0.02 0.42+0.03 12.00+0.14
40°C 4.2110.01 0.48 +0.00 13.30+0.14 4.28+0.01 0.3910.01 11.90£0.00
45°C 4.194+0.01 0.501+0.03 14.35+0.07 4.30+0.00 0.46 =0.00 13.70+0.00
50°C 4.29%0.06 0.44 0.00 11.90£0.14 4.301+0.07 0.44 £0.00 10.90+0.28
55°C 4.18 £0.06 0.48 £0.00 11.95+0.35 4.38+0.01 0.36£0.00 12.10+0.14
60°C 4.131£0.03 0.52+0.01 13.10£0.00 4.144+0.01 0.521£0.03 13.50+0.14
65°C 4.201+0.04 0.50+0.03 13.351+0.02 4.341+0.02 0.42£0.00 12.60+0.14

DTitratable acidity.
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