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Effects of Vacuum Cooling on Quality of Organic Pak Choi Grown and Harvested

in Dry Season
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Abstract: The purpose of this research was investigated the effect of vacuum cooling on quality changes in
organic pak choi that grown and harvested in dry season (February-March). The produce was harvested from
the farmer's farm at 6.00-7.30 am and transported to the Royal Project Produce Center, Mueang district, Chiang
Mai province at 9.00 am. The produce was then grading, trimming and packing into the polyethylene bag. The
qualities of produce from two treatments were compared. For the first treatment, the produce was precooled
using vacuum cooling system. The operating parameters used for precooling were at holding the pressure of 6
mbar with a holding time of 5 minutes. Subsequently the second treatment, the produce was stored at 8 °C
immediately after harvest (no precooling). The results showed that after storage for 3 days, vacuum cooling
reduced the rate of respiration. Vacuumed pak choi had 2 times lower respiration rate than non-vacuum. In
addition, the vacuum cooling extended the shelf life from 3 to 6 days. The vacuum cooling did not affected on

weight loss, vitamin C, glucosinolate and leaf color change of pak choi.
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Table 1. Parameter process and measuring indices for vacuum cooling of organic pak choi in perforated

polyethylene bags

Process parameters Value
Holding pressure (mbar) 6
Holding time (min) 5
Cycle time (min) 19
Initial center temperature of pak choi (°C) 19.50
Final center temperature of pak choi (°C) 4.80
Weight loss (%) 1.38
Energy consumption (kWh) 3.20
Electrical expense (Baht/kg) 0.17
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Figure 1.

Temperature and pressure in the vacuum chamber and cooling curve of pak choi packed in

perforated PE bags during vacuum cooling at 6 mbar for 5 min holding time

Table 2. Effects of vacuum and non-vacuum cooling on qualities of organic pak choi after storage at

8 °C for 3 days

Weight loss Vitamin C Glucosinolate Leaf color Respiration rate Shelf life
Treatments
(%) (mg/100 g FW) (umol/g FW) (SPAD unit) (mg CO,/kg/hr) (days)
Vacuum cooling 1.57 ns 44.07 ns 2.25ns 37.63 ns 11.81b 6.25 a
Non-vacuum cooling 1.92 ns 42.83 ns 2.72ns 37.03 ns 23.95a 3.00b
2-tail sig. 0.326 0.883 0.423 0.829 0.006 0.026

Means with different letters in the same column are significantly different at P<0.05 by t-test
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Figure 2. Changes of weight loss, leaf color, vitamin C, glucosinolate content and respiration rate of

organic pak choi which were precooled by vacuum cooling (solid line) and non-precooled

(dash line) before storage at 8 °C. * Means at the same storage time were different and ns

means at the same storage time were different by independent sample t-test at P<0.05 levels
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