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Effects of Vacuum Cooling and Packaging on Quality of Fresh-cut Lettuce Salad
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Abstract

The research was aimed at studying the optimum parameters during vacuum cooling on maintaining the
quality and shelf life of fresh-cut red leaf lettuce and green oak leaf lettuce. In the study, levels of final air pressure
were set at five different levels of 6.0, 6.5, 7.0, 7.5 and 8.0 mbar, whereas three levels of holding time of 5, 10 and
15 minutes were set for each pressure level. After precooling, both lettuce were combined in the ratio of 1:1 and
packed in two types of packaging; polypropylene bag and perforated polyethylene bag. The results showed that
the optimum condition for vacuum cooling process of red leaf lettuce with the initial temperature of 18 °C was at
pressure of 6.0 mbar for 5 minutes of holding time with the total cycle time of 15 minutes. For green oak leaf with
the initial temperature of 15 °C, the optimum parameters were at the final pressure of 6.5 mbar for 5 minutes,
which took 16 minutes for the total cycle time. Vacuum cooled fresh-cut lettuce stored at 4+1 °C had the shelf life

of 8 days as opposed to 5 days of non-vacuumed treatment. Packaging types had no effect on the shelf life.
Keywords: fresh-cut lettuce, vacuum cooling and self-life
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Table 1 Optimum parameters of vacuum cooling process of fresh-cut red leaf lettuce and green oak leaf lettuce

Value
Parameter Fresh-cut Fresh-cut
Red leaf lettuce Green oak leaf lettuce
Final pressure (mbar) 6 6.5
Holding time (min) 5 5
Cooling time (min) 15 16
Initial temperature (°C) 18.0 15.0
Final temperature (°C) 3.4 3.0
Weight loss (%) 2.00 1.79
Energy consumption (kWh) 0.06 0.12
Electrical expense (baht/kg) 0.0038 0.0077
200 1 F 12000 mu-| 1000
) A [ rowo B 10000
6 150 _ 150
) 5 7] o T
¥ £ H g
§ o 2 2 o \ oo g
g 2 g
E > E :
g & 3 ) wo &
‘ pos Flas 1000
00 - o 0 - . - 00
¢ o5 8T8 ] 2 ] 6 ] 10 2 u 1
Time (minute) Time (Minute)
== Freduct Tomg Room Tomp.  afymPrassure =fi=Product Temp. Fioom Temp.  edemPrescure

Figure 1 The temperature curve and the vacuum chamber pressure curve of red leaf lettuce (A) and green oak
leaf lettuce (B) .
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