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Fig. 1. Basket for precooling(A), packing box for exportation(B), PLC controller for cooling chamber (C),
and top-suction forced-air precooling system (D) used in the simulation experiment.
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Fig 2. Appearance of sugar snap peas with browning, softening, and white spots resulted from
mechanical damage.
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Fig. 3. Simulation of the current postharvest cold-chain process and temperature setting for sugar snap pea
exported to Japan.
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Fig 4. Pod temperature (A) and dimensionless temperature (B) cooling curve of sugar snap pea pod

precooled to 5C.
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Fig 5. Changes of produce temperature during simulated cold chain processes for sugar snap pea exported
to Japan.
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Fig. 6. The change of pod hardness (A) and weight loss rate (B) of sugar snap peas at 1°C after
simulating with different transportation procedures.
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Fig. 7. The change of pod chromatic value of sugar snap peas at 1°C after simulating with different
transportation procedures.
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Fig 9. The appearance of sugar snap pea simulated with different transportation procudure exported to
Japan then storage at 1°C for 2 ~ 8 ~ 12 days followed by moving to 7°C for 3 days.
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Table 1. Pod quality of sugar snap pea with different transportation procudure exported to Japan then
storage at 1'C for 2 ~ 8 ~ 12 days followed by moving to 7°C for 3 days

Transportation ~ Days storage Browning rate Softening rate White spot rate (%)
procedure’ at 1°C (%) (%)

CK 2 3.0 ¢ 0.0 a 10.0 a
SF 10.0 b 00 a 10.0 a
AF+STE 133 b 00 a 16.7 a
AF+LTE 233 a 00 a 16.7 a
CK 8 16.7 b 0.0 ¢ 200 a
SF 16.7 b 0.0 ¢ 200 a
AF+STE 233 ab 10.0 b 233 a
AF+LTE 30.0 a 16.7 a 20.0 a
CK 12 16.7 b 6.7 b 200 a
SF 200 b 6.7 b 200 a
AF+STE 333 a 6.7 b 26.7 a
AF+LTE 333 a 233 a 26.7 a

"Means followed by different letter within days are significantly different by Fisher’s LSD test at P<0.05.
2CK, SF, AF+STE, and AL+LTE represented sea freight without temperature excursion (TE), sea freight with TE, air
freight with short TE, and long TE, respectively.
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Assessing the Effect of Temperature Excursion
during Cold-chain Process for Sugar Snap Pea
Exported to Japan !

Hsiao-Ching Hsu® and Wei-Ling Chen’

ABSTRACT

This study aims to evaluate the impacts of temperature excursion on the quality of sugar snap pea
exported to Japan by sea freight (SF) or air freight (AF). Inventoring the post-harvest cold chain processes
indicated temperature excursions (TE) by SF occurred around 3 hours-excursion during Taiwan customs
clearance where pods temperature increased slightly to 6.5°C. TEs during AF included Taiwan customs
clearance, stack-up, flight, and Japan customs clearance. Therefore, AF+STE needed 12 hr and AF+LTE
needed 23 hr, while lead pod temperatures to 16.6°C and 21.6°C, respectively. After shipping to Japan,
the pea products were stored at 1°C for 12 days. Sugar snap pea by SF showed better performances in pod
hardness, weight loss, and vitamin C content than AF treatment. Among all shipping procedures,
AF+LTE had the higher weight loss, crude fiber content, and less vitamin C content. For shelf-quality,
pods were moved to 7°C for 3 days after storage at 1°C. The results showed that browning and softening
of pods by SF, were lower than AF, there is no significant difference in occurrence of white spots. After
continuous observation for 30 days, all treatments marketable rates were higher than 70%, and SF had the
highest market value(80%) but AF+LTE showed the worst (72%). Therefore, the result recommended that
the postharvest process for sugar peas should follow the step 1) pre-cooling in a 95% RH cooling unit to
5°C, 2) temporarily storing at 1°C, 3) transporting to port by 5-8°C temperature-controlled vehicles, and 4)

setting the cargo temperature at 1-4°C during transportation.

Keywords: sugar sanp pea, precooling, exportation, temperature excursion, marketable rate
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