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Abstract

The physiochemical properties of dried yam (Dioscorea batatas) by freeze dryer, cold-air dryer or hot-air dryer were
examined for chromaticity, water absorption index (WAI), water soluble index (WSI), rehydration, viscosity proper-
ties and pasting properties. Freeze dried yam was maintained higher degree of lightness and higher WAI and WSI
than those of cold-air or hot air dried one. In the case of rehydration, freeze dried yam was restored within one
hour. The viscosity properties of freeze dried yam were the highest viscosity in all shear rates. Freeze dried yam
was milled by roll mill (RM), pin mill (PM) or jet mill (JM) to evaluate for particle size, starch damage, pasting
property and microstructure. Particle size was JM < PM < RM as 13.85~112.50 um. In the result of starch damage,
it was the highest value as 8.83 in JM, was the lowest value as 7.47 in RM. In pasting property, JM had relatively
low viscosity at all shear rates. In the Microstructure by measuring scanning electron microscope, JM particle sur-
faces were rough with high starch damage, and particle size was confirmed fine particles in JM.
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Table 1. Color properties of yams dried by various dryer

Sample L a b
Freeze dried yam  94.96+3.79°*  -0.26+0.15¢  4.70+0.87°
Cool-air dried yam  93.45+2.11° 0.25+0.08"  6.53+1.03"
Hot-air dried yam ~ 92.21+4.29* 0.43£0.24*  3.52+0.42°

*Same letters in the same column are not significantly different (p<0.05)
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Fig. 1. Water absorption index and water soluble index of yams
dried by freeze, cold- air, and hot-air dryers (FD: Freeze dryer,
CD: Cold-air dryer, HD: Hot-air dryer).

AE Table 20 YERSAT). Initial pasting temperature=
FAAZ w7t 7530°C, WS E vk 76.90°C, EE 1%
uli= 78.65°CE YEFATE Maximum viscosity2} 2o -5
e e FA74% vt 79.8°ColA 1790 BU, W34
Z ulE 82.1°ColA 1720 BU, @54 % vlE 85.5°ColA
1650 BUS X om, 95°ColX A=ve TZ2HAX vt
1820 BU, ¥EA%x 3 n}& 1750 BU, €% A% 3 o=
1660 BUZ YEFAT}. Initial pasting temperature®] 735+
EI3A=E vt 7V T3 s AAZE v 7P BA YERs
Agk A F7o| M) A FAAZX w7t 7HE =3 EF
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Table 2. Pasting properties of yams dried by various dryers
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Fig. 2. Restoration properties of yams dried by various dryer
(FD: Freeze dryer, CD: Cold-air dryer, HD: Hot-air dryer).

FAx H Tl v HAAd EF dd o] grinol
dojyt7] wjFEolgta AZHETKKim et al., 2006). ©W&tA
nke] ARl 549 shjl A=EE A A=
A7t Bol7HA e Az Wo] 7t 2o AxHe
2 AZEAT. T4, ¥F, EFAx g vielA BT 95°C
A= breakdown TFS VFERA] A FETF Al
s, ol ashE v HAE YA E 2 AT o)
gto] Qb ol =7 wEolgt B EHJATHKim et al,
1991). o] gk 71z Wl wE &3t 549 Wst= A,
AW g S AF 5 ohds 7eAE el 7HEAE
& B AR Jesol & At ® A7t
=

2 AEg vp 8-S particle size analyzer
2 239 Y= BEE Table 39 Fskdch. 4 A3
RM 112,50 um>PM20 110.73 um>PMS80 83.46 um>JM3000
26.78 um>JM9000 13.85 um A9 Hd Y= Z71E Y
el Th Roll mill>pin mille] 9% Z7]1E HQl Lee &
Kim (2011)¢] A7 A2} pin mill>jet mille] Y= =7
£ 22l Kum et al. (1993)9] A-7+Aze} Fsi= A2
IE Jep At 92k 271 A%E e, 53
T, AREGE R ol vk 4, A AY &

l

) ) Drying methods
Pasting properties
FD CD HD
Initial pasting temperature (°C) 75.30+1.40%* 76.90+3.08° 78.75+£2.13%
Maximum viscosity (BU) 1790£36.76* 1720+17.78% 1650+52.00°
Temperature at maximum viscosity (°C) 79.80+1.71° 82.10+1.56" 85.50+1.84°
Viscosity at 95°C (BU) 1820+£34.51° 1750+29.31° 1660+23.64°

FD : Freeze dried yam, CD : Cold-air dried yam, HD : Hot-air dried yam
*Same letters in the same column are not significantly different (p<0.05)
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Table 3. Particle size of yams grinded by various mills

Particle size (um)

Sample
Diameter at 10% Diameter at 50 % Diameter at 90 % Mean Diameter
PMS80 12.07+0.65%* 29.88+2.01° 238.45+2.25° 83.46+1.94°
PM20 12.77+0.42% 37.69+0.66" 303.04+3.74% 110.73+£2.48°
RM 13.67+0.77% 37.07+2.84* 311.66+4.33% 112.50+4.26°
IM3000 7.05+0.23° 21.61£0.61°¢ 50.80+1.35° 26.78+1.58¢
IM9000 3.00+0.06° 10.55+0.36¢ 28.75+0.69° 13.85+0.45¢

PMB80: Pin mill (80 mesh screen), PM20: Pin mill (20 mesh screen), RM: Roll mill, IM3000: Jet mill (3,000 rpm), IM9000: Jet mill (3,000 rpm)

*Same letters in the same column are not significantly different (p<0.05)
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Table 4. Starch damage degree of yams grinded by various
mills

Iodine absorption Starch damage

Sample ratio % (AACC 76-31)
PMS0 98.85+0.02% 8.76:£0.14°
PM20 97.91£0.03" 7.84+0.03°
RM 97.48+0.07° 7.47+0.06¢
IM3000 99.020.14° 8.83+0.13°
TM9000 98.83+0.58° 8.66+£0.52°

PMS80: Pin mill (80 mesh screen), PM20: Pin mill (20 mesh screen), RM:
Roll mill, IM3000: Jet mill (3,000 rpm), IM9000: Jet mill (9,000 rpm)
*Same letters in the same column are not significantly different (»p<0.05)
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Table 5. Pasting properties degree of yams grinded by various mills

Viscosity (cp)
Sample Initial pasting L . . o
temperature (°C) Peak viscosity Peak Time (min) Final Viscosity Setback

PMS80 84.55+0.49%* 361.50+16.26 7.00+0.00° 462.00+16.97° 161.5043.54°
PM20 84.53+0.60° 351.50+4.95° 6.97+0.05° 478.50+0.71° 180.50+6.36°
RM 84.03+1.10° 254.50+19.09¢ 7.00+0.00° 384.504+26.16° 175.50+10.61*
JM3000 84.08+0.04° 308.50+17.68° 7.00+0.00° 418.50+19.09° 164.5043.54°
JM9000 82.30+0.00° 169.00+2.83¢ 7.00+0.00° 270.50+7.78° 123.50+6.36°

PMB80: Pin mill (80 mesh screen), PM20: Pin mill (20 mesh screen), RM: Roll mill, IM3000: Jet mill (3,000 rpm), IM9000: Jet mill (9,000 rpm)

*Same letters in the same column are not significantly different (p<0.05)
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Fig. 3. Scanning Electron Microscope (SEM) of yams grinded by various mills. PM80: Pin mill (80 mesh screen), PM20: Pin mill (20
mesh screen), RM: Roll mill, JM3000: Jet mill (3,000 rpm), JM9000: Jet mill (9,000 rpm).
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