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The Development of Ginger Drying Using Hot Air Drying and Dehumidified Heat Pump Drying
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Abstract

The study of ginger maturity by determining of moisture content, density, fiber and gingerol content.
Ginger was classified into two groups by using age of rhizome. Mature ginger was 10-12 months old and
immature ginger was 3-5 months old respectively. The mature ginger contained higher gingerol content and fiber
but lower moisture content and density than the immature ginger. Pretreatment of the ginger by soaking in citric
acid solution was compared with no pretreatment process. It was found that the soaking in citric acid solution
obtained lower total color difference (AE*) than the sample with no pretreatment process. Ginger was dried at
temperature of 40 50 and 60 °C in hot air and heat pump dehumidified dryers. Moisture content during the drying
process decreased with the increased temperature of hot air drying. Heat pump dehumidified drying reduced
drying time and provided dried ginger with lower total color difference (AE*), higher rehydration ratio and higher
amount of gingerol content than hot air drying.
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Table 1  Maturity of ginger by measuring of moisture, fiber, density and 6-gingerol content.

Ginger Moisture Fiber Density 6-gingerol (Dried ginger) 6-gingerol
(months) (%) (%) (kg/m3) (mg/100g) (mg/100g)

35 93.75" 10.64° 1023.76" 139.07° 66.87°

10-12 89.11° 1147 986.52° 330.06° 189.33"

Mean in the same column with difference letters are significantly difference (P<0.05).
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Figure 1 Moisture content of ginger from hot air and heat pump dehumidified drier for no pretreatment.
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Table 2  Effect of pretreatment and temperature on 6-gingerol remaining.

pretreatment Temperature ( °C) 6-gingerol (mg/100Q)
with no pretreatment 40 250.93°
50 212.44°
60 151.17°
soaking in citric acid solution 40 208.77°
50 142.22%
60 110.44°

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

1
a

ANANINA 2 TaRuNeTIuianguunRAariENIM 6-gingerol NINNTNTTIRNUNNIINUTINg UMD HAS
\HE9ANNNIMUIITNN M REY ANFauaINITnNaeTuN 6-gingerol 1A lwiEununnn dmdunszuqunisna
navutie Jeilaeunszuaunisle asliiunn 6-gingerol  NnndnTafiiiunsut luansazatEnIndsEn Hedaan
6-ginerol lAsFINaN19znTA NNIvNuiedaeATasinuialuLldansan A1l5u1n 6-gingerol WABTRENINLATRINNLI

da/ % dl Aﬂl -ﬂl 3 % v % b3 o v 1 3| o U o o
uunannaulaglfiesegu wesaniisesinuisuuuldaaieuldinanlunsinuiounund dunavinldansdrdny
”Lma‘umimmﬂmnmqmmmimmumymumﬂm ‘wﬂm‘mu 40 evrmadea  uedaenesesiaudiuuan
mwmu‘tmhmamzﬁumﬂ?mm 6-gingerol N1N7gA

Table 3  Color and rehydration ratio of dried ginger

Drier Pretreatment Temperature AL* Aar Ab* AE* Rehydration
°Cc) Ratio
" 40 8.78" -4.09' 9.10° 13.29" 5.78"
with nO
50 9.61° 4.66" 9.39" 14.22° 5.71°
Hot Air pretreatment ab i a a d
o 60 8.58 -5.48 9.41 13.86 5.59
rier
soaking in 40 1.77° -3.58" 8.05° 8.98" 5.56"
citric acid 50 2.20% -3.89" 8.18° 9.32° 5.54%
solution 60 3.39° -4.22° 8.44° 10.02° 551"
" 40 6.17° -3.97° 8.82° 11.47° 5.92°
WI no
50 6.15° -4.14' 9.14° 11.77° 5.77°
pretreatment b h R b .
Heat 60 8.24 -4.71 9.35 13.32 5.68
Pump Drier  soaking in 40 0.49' -3.47° 7.86' 8.61" 5.70°
citric acid 50 1.99° -3.70° 8.08° 9.19” 5.52°
solution 60 3.04% 3.77° 8.10° 9.43° 5.52°

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