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Effects of Quarantine Vapor Heat Treatment on the
Appearance and Shelf Life of Dragon Fruit Exported to
Japan

Pi-Chuan Liu and Hsin-Liang Chen

Department of Tropical Fruit Trees, Fengshan Tropical Horticultural Experiment
Branch, Taiwan Agricultural Research Institute, Ministry of Agriculture.

ABSTRACT

This study aimed to investigate the effects of vapor heat treatment (VHT) on the
appearance changes and shelf life of red-fleshed dragon fruit (Hylocereus spp.)
intended for export to Japan, with a focus on complying with Japan's quarantine
requirements. According to the regulations, dragon fruit exported to Japan must
undergo VHT, where the chamber temperature must reach at least 48°C and be
maintained for over 136 minutes, while the fruit core temperature must reach at least
46.5°C and be maintained for 30 minutes to effectively eliminate potential harmful
organisms.

The study evaluated the quality performance of three red-fleshed cultivars-‘Da
Hong’, ‘Mi Bao’, and ‘Mi Xuan Long’-after VHT, including the yellowing index of
scales, shelf life after refrigeration, incidence of brown spot disease, and flavor
changes. The results indicated that VHT did not have any significant adverse effects
on the appearance or flavor of the three cultivars. After VHT and refrigeration at 5°C
for 10 days, the fruit remained visibly fresh upon removal from storage. The shelf life
at room temperature after refrigeration was approximately 5-7 days. If the fruit is
assessed in low-temperature conditions after removal from storage, its marketable
period could extend beyond 10 days. Furthermore, the ‘Mi Bao’ cultivar exhibited the
best appearance among the three.

The findings demonstrated that VHT does not compromise the flavor or quality
of red-fleshed dragon fruit and is an effective method for delaying postharvest
disease.

Key words: red-fleshed dragon fruit, quarantine vapor heat treatment, post-harvest
treatment.
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Table 1. Changes in flake thickness and yellowing of three different dragon fruit red
pulp varieties after vapor heating, 10-day refrigeration, and subsequent exposure to
room temperature.

1= ¥ 3= %5% 57
A8
CK VHT CK VHT CK VHT CK VHT
A o 0 + + ++ ++ +++  ++
a1 0 ++ + +++ +++ ++++ -+
N 0 0 + + ++ 4+t ++++  +++

22, Z B AP oA S SN RARDOR & P B o
Table 2. Comparison of Alternaria fruit rot incidence among three different dragon
fruit varieties.

st R T N A (i)

S8 512 57 592

CK VHT CK VHT CK VHT
S 0 0 0 0 0 0
g% 0 0 3 2 2 3
4k 0 0 0 0 2 0

23 Z B2 idc & A Im&ﬁiyﬁaﬁi?i;{ﬁ L o
Table 3. Comparison of Alternaria fruit rot disease spot coverage of three different
dragon fruit fruit varieties.

st 2R T R E (%)

P a5 1= 7= 59=
CK VHT CK VHT CK VHT
5 OF 0 0 0 0 0 0
B 0 0 — - —— ——
S 0 0 0 0 —— —
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Fig.1. Comparison of the appearance of scales on three red-fleshed cultivars after
steam treatment, refrigerated for 10 days, and placed at room temperature for 1 day.
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Fig.2. Comparison of the appearance of scales on three red-fleshed cultivars after
steam treatment, refrigerated for 10 days, and then placed at room temperature for 7

days.
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Fig.3. Observation of shelf life of red-fleshed dragon fruit from different cultivation.
models after steaming treatment and simulated storage following sea transport.
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