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Quality Properties of Korean Yam by Various Drying Methods
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Abstract

To establish optimum drying methods for Korean yam, freeze drying, cool air drying and hot air drying
methods were compared by determining some quality criteria. The native color, odor, taste and viscosity of
raw yam were preserved by only freeze drying at less than 40°C. The native white color of yam changed to
brown and odor and taste of yam decreased largely by cool air drying and hot air drying. Especially cooked
and roasted flavor was developed in hot air dried yam. The viscosity of cool and hot air dried yam was about
half than that of freeze dried yam. Conclusively freeze drying method was shown optimum to preserve
quality properties of yam such as viscosity, color, odor and taste. The physical properties of yam powder
such as dispersiveness and solubility was the best in 40~60 mesh particle size.
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Table 1. Colors and apparent viscosities of 10% yam
suspensions by freeze drying conditions

Table 3. Surface color of yam powders prepared by
different drying methods

. Apparent
Materials Color Viscoslzg/ Pa - 5)
Raw yam white 0.0170
F.D.” yam at 10°C white 0.0170
F.D. yam at 20°C white 0.0170
F.D. yam at 30°C white 0.0165
F.D. yam at 40°C light yellow 0.0160
F.D. yam at 50°C yellow 0.0120
F.D. yam at 60°C yellow-brown 0.0080
F.D. yam at 70°C brown 0.0050

Yfreeze-dried.
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Table 2. Dispersiveness and solubility of freeze dried
yam powders with different particle sizes

Color Value
L a b

Freeze Drying at 40°C 98.96 -0.97 1.78
Cool-air drying at 15°C 94.95 -0.16 4.60
Cool-air drying at 20°C 94.72 +2.19 4.97
Cool-air drying at 25°C 93.44 +0.27 6.32
Hot-air drying at 50°C 95.21 +0.55 3.56

Drying condition

Particle size Dispersiveness” Solubility”
20~30 mesh 444+ +
30~40 mesh +++++ ++
40~50 mesh +++4 +H44+
50~60 mesh ++++ +++++
60~70 mesh +++ 4+
70~80 mesh ++ ++++
80~90 mesh + +++

V44444, very good; ++++, good; ++++, general; ++, bad; +,
very bad.
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Fig. 1. Shear stress vs shear rate plot of 10% suspension
of yam powders prepared by different by drying methods.
©—@®, Freeze drying at 40°C; —M, Cool air drying at 15
°C; A—A, Cool air drying at 20°C; ¥—W, Cool air drying
at 25°C; —, Hot air drying at 50°C.
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Fig. 2. Water soluble indexes (WSI) of yam powders
prepared by different drying methods. 1, Freeze drying
at 40°C; 2, Cool air drying at 15°C; 3, Cool air drying at 20
°C; 4, Cool air drying at 25°C; 5, Hot air drying at 55°C.
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Fig. 3. Water absorption indexes (WAI) of yam powders
prepared by different drying methods. 1, Freeze drying at
40°C; 2, Cool air drying at 15°C; 3, Cool air drying at 20°C;
4, Cool air drying at 25°C; 5, Hot air drying at 55°C.
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Table 4. Dispersiveness and solubility of yam powders
prepared by different drying methods

Drying conditions Dispersiveness”  Solubility"”
Freeze drying at 40°C ++++ +++++
Cool-air drying at 15°C ++++ ++
Cool-air drying at 20°C +4+++ ++
Cool-air drying at 25°C ++++ ++
Hot-air drying at 50°C +H++ ++

Y4444+, very good; ++++, good; +++, general; ++, bad; +,
very bad.

Table 5. Sensory evaluation for color, odor and taste
of yam powders prepared by different drying methods

Drying conditions Qdor" Taste"
Freeze drying at 40°C 2.75+0.25” 2.85+0.19
Cool-air drying at 15°C 1.81£0.23 2.11+0.31
Cool-air drying at 20°C 1.69+0.19 1.87+0.28
Cool-air drying at 25°C 1.45+0.27 1.73+0.22
Hot-air drying at 50°C 1.31£0.15 1.42+0.24

"1, Very weak; 2, weak; 3, very same.
“Mean + standard deviation at p<0.05.
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