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Effects of Single Stage and Two Stage Dryings on Quality of Ginger
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Abstract
Two stage drying of ginger (Zingiber officinale Roscoe.) was performed. Sliced ginger was dried in a
cabinet dryer at 70 °C for 20 minutes followed by drying in tray and heat pump dehumidified dryers at 40, 50 and
60 °C. The obtained data were compared with single stage drying using tray and heat pump dehumidified dryers
at 40, 50 and 60 °C. It was found that heat pump dehumidified dryer provided higher quality aspects and shorter
drying time than tray dryer. Two stage drying could reduce drying time for 21-44 % and provide dried ginger with
lower total color difference (AE*) and higher 6-gingerol content and rehydration ratio than single stage drying.
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Figure 1 Drying rate of ginger from tray dryer and heat pump dehumidified dryer for two stage drying
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Table 1 Effect of single stage drying on of dried ginger

Mean in the same column with difference letters are significantly difference (p<0.05).

Drying %MC Rehydration Gingerol content
Treatment AE*
time (min) (d.b.) ratio (mg/100)

40°C TD 295 12.29 5.09° + 0.04 11.10°+0.06 1576.93° + 7.85
50°C TD 170 12.45 5.08°+ 0.01 14.95°+0.18 1563.30° + 17.6
60°C TD 140 12.44 4.88° +0.03 15.74°+0.34 1520.64° + 6.51
40°C HPD 205 12.79 5.41%+0.04 9.33"+0.37 1741.81° £ 5.45
50°C HPD 160 10.05 5.21°+0.07 9.79°+0.24 1720.52° + 7.08
60°C HPD 110 10.43 5.10° + 0.04 11.34°+0.13 1717.09° + 9.09

Table 2 Effect of two stage drying on quality of dried ginger

Mean in the same column with difference letters are significantly difference (p<0.05).

Drying

%MC

Rehydration

Gingerol content

Treatment AE*
time (min) (d.b.) ratio (mg/100)

40°C TD 165 12.14 5.37°+0.02 10.85°+ 0.16 1706.29° + 1.84
50°C TD 115 11.23 5.21°+0.04 12.08°+ 0.33 1689.25° + 6.96
60°C TD 110 12.18 5.12+0.01 14.63+ 0.21 1664.19' + 7.57
40 °C HPD 120 12.27 6.29° + 0.04 8.08%+ 0.29 1787.53% + 9.63
50 °C HPD 100 10.51 6.02°+0.03 10.36°+ 0.33 1767.60° + 2.07
60 °C HPD 80 9.01 5.74°+0.07 11.93°+ 0.04 1740.28° + 4.62

* Compare between a two stage drying and a single stage drying with dried the same dryer.

Table 3 Quality of dried ginger with the best method.

Drying time Rehydration AE* Gingerol content
Treatment
(min) ratio (mg/100)
Single stage 40 °C HPD 225 5.41°+ 0.04 9.33°+0.37 1741.81°+ 5.45
Single stage 50 °C HPD 160 5.16™°+ 0.15 9.79°+0.24 1720.52°°+ 7.08
Single stage 60 °C HPD 110 5.06°+ 0.14 11.34°+0.13 1717.09°+ 9.09
Two stage 40 °C HPD 120 6.29°+ 0.04 8.08°+ 0.29 1787.53°+ 9.63

Mean in the same column with difference letters are significantly difference (p<0.05).
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