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Effect of pretreatment of the dried longan, rambutan and lychee pulps
by microwave and infrared followed by hot air drying

on the sugars and antioxidant power
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Abstract

This research aimed to find out the effect of pretreatment of longan, rambutan and lychee pulps by
blanching and soaking in 5-7°C ice water, 0.5% w/w citric acid solution and 0.5% w/w CaCl, solution before drying
by 400 W microwave and infrared continuous heating system followed by 70°C hot air drying at on the total sugar
content measured by HPLC method and the antioxidant power measured by DPPH radical scavenging assay
method. The results showed that the tempering drying by microwaves for 5 min, by infrared for another 5 min and
cooling for the other 5 min for 5 rounds before drying with hot air for 5 h could most effectively reduced moisture
content of longan, followed by rambutan and lychee. Dried fruit pulps had higher sugar content approximately
5 times than that of the fresh pulps. Antioxidant power of fresh longan, rambutan and lychee was found with the
value of IC,, at 38.22, 179.19 and 17.15 mg/ml, respectively. Soaking in citric acid had increased the IC,, value of

dried longan. All pretreatment mothods increased the IC,; values of rambutan and lychee.

Keywords : dried longan pulp, dried rambutan pulp, dried lychee pulp, pretreatment, microwave and infrared drying,

antioxidant power
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Figure 1 The continuous microwave-infrared drier which the front 4 units compose of 8 microwave

magnetrons and the back units are the infrared set (a). The hot air (tray) drier used in the

experiment (b). Source: Prema Asia Technology Limited.
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Table 1 Average moisture content (% wet basis) of longan in the microwave and infrared drying

followed by hot air drying.

moisture content (% wb) of longan

weatment  initial 1 roundin 2 roundin  3“roundin 4" roundin 5" roundin after 1% after 2 after 3°  after 4"  after 5"
re-treatmen inual
P method moisture microwave microwave microwave microwave microwave hourin hour in hour in hour in hour in
IStU
and infrared and infrared and infrared and infrared and infrared hot air  hot air hot air hot air hot air
Blanching 84.81° 75.59° 68.71° 64.11° 58.12° 57.42° 51.84°  33.18 19.21 16.74 15.8
Ice water 87.02° 79.87° 73.63° 67.66° 63.54° 56.22° 5153 34.73 23.45 16.75 15.04
Citric acid 83.73° 77.50° 72.34° 67.27° 62.32° 54.16° 56.33°  36.26 24.28 17.14 14.71
CaCl, 82.54° 76.38" 70.19° 65.18" 59.19° 53.07°  48.94"  30.83 20.84 1623 14.62
F-test * * * * * * ns ns ns ns
CV (%) 6.60 0.90 0.97 0.95 0.94 427 1026 2295 12.62 6.59 6.79

ns : not significantly different (p>0.05) by DMRT, * : significantly different (p<0.05) byDMRT, the same

alphabet in the same column is not significantly different (p>0.05)
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Table 2 Average moisture content (% wet basis) of rambutan in the microwave and infrared drying

followed by hot air drying.

moisture content (% wb) of rambutan

N d N d N th N th . d d th h
1roundin  2“roundin  3“roundin 4" roundin 5" roundin after 1% after 2 after 3 after 4" after 5'

pre-treatment initial
microwave microwave microwave microwave microwave  hourin  hourin  hourin  hourin  hourin
method moisture
and infrared and infrared and infrared and infrared  and infrared  hot air hot air hot air hot air hot air
Blanching 85.18 84.34 82.62 80.40 78.26 76.20 65.53 55.82 23.05 17.36 15.42
Ice water 85.96 84.96 79.27 77.58 74.47 72.53 45.81 27.48 26.97 18.45 12.70
Citric acid 84.87 84.07 82.74 80.87 79.04 78.33 61.20 59.33 27.72 17.60 16.08
CaCl, 86.32 86.19 84.92 78.82 77.39 76.39 66.35 48.51 36.25 19.73 13.01
F-test ns ns ns ns ns ns ns ns ns ns ns
CV (%) 5.66 1.36 1.96 2.34 5.27 297 3.79 9.35 21.01 25.48 22.26

ns : not significantly different (p>0.05) by DMRT

Table 3 Average moisture content (% wet basis) of lychee in the microwave and infrared drying

followed by hot air drying.

moisture content (% wb) of lychee

1*roundin  2“roundin  3“roundin 4" roundin 5" roundin after 1% after 2"’ after 3 after 4" after 5"
pre-treatment initial

. microwave microwave microwave microwave microwave hourin  hourin  hourin  hourin hourin
method moisture

and infrared and infrared and infrared and infrared and infrared  hot air hot air hot air  hot air  hot air

Blanching 91.78 91.08 88.75 86.43 83.35 81.81 68.45 55.54 51.58 38.42 36.29
lce water 90.15 88.71 88.61 85.46 82.31 82.57 55.84 48.07 39.14 30.20 29.46
Citric acid 87.38 86.43 86.61 83.80 83.14 82.40 70.82 64.60 55.09 35.96 29.42
CaCl, 88.86 87.86 87.38 87.02 86.10 85.21 76.16 70.28 56.02 39.34 30.34
F-test ns ns ns ns ns ns ns ns ns ns ns
CV (%) 6.43 2.84 1.76 3.5 7.28 2.03 15.16 18.12 25.28 30.04 34.64

ns : not significantly different (p>0.05) by DMRT
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Table 4 Sugar content (g/100g) of fresh and dried longans from different pretreatment methods

before microwave-infrared drying followed by hot air drying.

type of sugars fresh blanching ice water citric acid CaCl,
Sucrose 10.00 49.87 45.10 46.74 50.27
Glucose 1.59 7.37 7.68 8.72 7.59
Fructose 1.48 8.27 7.78 8.87 8.02
Manose 0.30 1.34 1.20 1.44 1.42
Total 13.37 66.85 61.76 65.77 67.3

Table 5 Sugar content (g/100g) of fresh and dried rambutan from different pretreatment methods

before microwave-infrared drying followed by hot air drying.

type of sugars fresh blanching ice water citric acid CaCl,
Sucrose 9.17 41.14 41.25 44.57 39.00
Glucose 1.90 7.86 8.64 9.87 15.06
Fructose 1.72 7.19 8.09 8.76 14.24
Manose 0.04 0.12 0.36 0.17 0.35

Total 12.83 56.31 58.34 63.37 68.65

Table 6 Sugar content (g/100g) of fresh and dried lychee from different pretreatment methods

before microwave-infrared drying followed by hot air drying.

type of sugars fresh blanching ice water citric acid CaCl,
Sucrose 117 0.52 0.27 0.32 2.66
Glucose 5.01 25.90 23.01 25.70 23.35
Fructose 4.87 25.90 23.71 26.09 23.68
Manose 0.19 1.00 1.13 1.25 1.00

Total 11.24 53.32 48.12 53.36 50.69
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