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Vacuum cooling technology used for the Royal Project vegetables and herbs
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Abstract

Precooling vegetables and herbs of the Royal Project Foundation using vacuum cooling technology has
been conducted. The research was aimed at investigating the optimum process parameters for vacuum cooling
system of organic vegetables, namely pointed cabbage, chayote shoot, baby pak choi, baby carrot and Thai
herbs, namely coriander, holy basil, sweet basil, kaffir lime leave. Experiments on vacuum-cooling of organic
vegetables and herbs using different vacuum pressures and reserving times were conducted by trimming and
putting produce harvested at commercially mature stage into ready-to-sell packages, then placed in the holed
plastic baskets to be ready to be precooled in full capacity using the vacuum system. The optimum vacuum
process parameters were determined by varying final pressures and reserving times (holding time) until the
desired produce temperatures and minimizing fresh weight loss of the produces attained. The optimum
conditions for vacuum cooling process of chayote shoot, pointed cabbage, baby pak choi and baby carrot were
attributed to the final pressures of 10 and 11, 6 and 6.5, 6 and 6, 6 and 6.5 mbar with reserving times of 3 and 5,
15 and 20, 25 and 15, 20 and 10 minutes, respectively. The results also showed that the optimum conditions for
vacuum cooling process of holy basil, sweet basil, coriander, kaffir lime leave were at the final pressures of 14 and
13, 13 and 2, 6 and 6, 6 and 6.5 mbar with reserving times of 2 and 1, 5 and 3, 1 and 3, 5 and 5 minutes,
respectively. Organics vegetables and Thai herbs precooled using above conditions did not suffer high weight
loss and the produce was still fresh and the optimum temperatures of each produce were attained.
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Table 1  Optimum parameters of vacuum cooling process for pointed cabbage and chayote shoot.
Pointed cabbage Chayote shoot
Parameters
Set# 1 Set# 2 Set# 1 Set# 2

Optimum storage temperature of the produce (°C) 0-2 0-2 7-10 7-10
Final pressure (mbar) 6 6.5 10 11

Holding time (min) 15 20 3 5

Cooling time (min) 29 29 13 15

Initial temperature of the produce (°C) 22.2 20 25.8 26.3

Final temperature of the produce (°C) 5.9 6.5 7.9 7.6

Weight loss (%) 0.67 0.92 1.81 1.90

Table 2  Optimum parameters of vacuum cooling process for baby pak choi and baby carrot.
Baby pak choi Baby carrot
Parameters
Set # 1 Set # 2 Set # 1 Set # 2

Optimum storage temperature of the produce (°C) 0-2 0-2 0-2 0-2
Final pressure (mbar) 6 6 6 55
Holding time (min) 15 25 20 10
Cooling time (min) 27 37 32 20

Initial temperature of the produce (°C) 215 23.3 20.1 19.8
Final temperature of the produce (°C) 4.6 3.7 3.4 4.5
Weight loss (%) 1.20 1.24 0.64 0.43

Table 3  Optimum parameters of vacuum cooling process for coriander and holy basil.

Parameters Coriander Holy basil
Set # 1 Set# 2 Set# 1 Set# 2
Optimum storage temperature of the produce (°C) 4-5 4-5 12-13 12-13
Final pressure (mbar) 6 6 14 13
Holding time (min) 1 3 2 1
Cooling time (min) 13 17 12 11
Initial temperature of the produce (°C) 21.5 21.0 20.0 21.7
Final temperature of the produce (°C) 6.0 4.3 12.5 12.2
Weight loss (%) 0.72 0.76 0.93 0.94

Table4 Optimum parameters of vacuum cooling process for sweet basil and kaffir lime leave.

Coriander Holy basil
Parameters
Set# 1 Set# 2 Set# 1 Set# 2

Optimum temperature of the produce (°C) 10-11 10-11 5-6 5-6
Final pressure (mbar) 13 12 6 6.5

Holding time (min) 5 3 5 5

Cooling time (min) 14 13 16 15
Initial temperature of the produce (°C) 20.5 20.9 20.3 20.8
Final temperature of the produce (°C) 10.6 12.0 4.8 5.3
Weight loss (%) 0.81 0.59 0.70 0.51
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