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Abstract

The physicochemical properties of Korean yam starches (D. aimadoimo, D. batatas and D. japonica)
were investigated. The mean granular size of starches were 23.5 um for D. aimadoimo, 23.9 um for
D. batatas and 18.2 um for D. japonica. Amylose content, blue value and water binding capacity was
29~33%, 0.42~0.51% and 109.9~118.3%, respectively. The optical transmittance of 0.3% (dry basis)
yam starch suspensions were increased at 70~75C and D. japonica showed typical two-step transmitta-
nce curve. The swelling power and solubility patterns increased over 60T, and D. aimadoimo was
the highest values. Amylogram patterns of 5% (dry basis) yam starch suspensions, determined by
Brabender amylograph, were similar to that of yam flours and the viscosity of D. aimadoimo had
630 BU, which was about 5 times higher than 130 BU for D. batatas and D. japonica. Observation
under scanning electron microscope lefted marks of resistance to glucoamylase because these surfaces
were similar to the natural granules. In rates of solubiliazation by dimethyl sulfoxide, D. aimadoimo

showed the highest value. B-Amylolysis limits of yam starches and their amylose were 71.8%~

75.5%

and 90.2~92.1%, respectively. Gel filtration patterns of debranched amylopectin by pullulanase were

divided into 3 peaks. The weight ratios of peak III to peak Il in yam starches were 2.15%~

2.42%.
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Fig. 1. Granular size distribution of yam starches
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Fig. 2. SEM of yam starches (X1000)
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Table 1. Amylose content, blue value and water binding
capacity of yam starches

Amylose Water binding

Sample content (%) Blue value capacity (%)
D. aimadoimo 33 051 109.9
D. batatas 29 047 1183
D. japonica 31 0.42 1137
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Fig. 3. Changes in transmittance of 0.3% yam starch
suspensions
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Fig. 4. Swelling power patterns of yam starches
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Fig. 5. Solubility patterns of yam starches

Table 2. Amylograph indices on yam starches (5%)

Initial pasting Viscosity 15 min hold

Sample temperature  at 95C viscocity
() (BU) (BU)
D. aimadoimo 80.3 630 730
D. batatas 82.5 130 235
D. japonica 84.3 130 250

“Height after 15 min holding at 95C
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Table 3. Changes in transmittance at 600 nm of 4%
gelatinized yam starches during cold storage at 4°C

Storage time(hrs)
Sample T e — —
0 5 24 48 72

D azmad()zma 48.6 3.6 2.6 2.2 2.1

D. batatas 14.0 28 2.3 2.0 21
D. japonica 156 2.8 2.3 2.0 2.0
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Fig. 6. Rates of digestion of yam granular starches by
glucoamylase
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Fig. 7. Rates of solubilization of yam starches in dime-
thyl sulfoxide
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Table 4. 3-Amylolysis limit(%) of yam starches and starch fractions

Sampl D. aimadotmo D. batatas D. japonica
ample -
P B-amylase p-amylase & pullulanase B-amylase B-amylase & pullulanase B-amylase 3-amylase & pullulanase
Starch 755 984 718 1 732 98.2
Amylose 921 99.4 90.2 99.1 90.2 99.0
Amylpectin ~ 63.7 97.2 65.4 98.1 66.9 98.8
0 — 650 Table 5. Relative sizes of groups of unit chains from
L - T — 600 E yam amylopectins after debranching with pullulanase®
- =
0.8- ] Dlstrlbutlon of peak (%)°
0 & Sample e - III/11¢
500 I I 111
0.6 - . .
D. aimadoimo 255 233 51.3 2.20
04 D. aimadoimo D. batatas 233 246 53.1 2.15
: D. japonica 279 21.1 51.0 2.42
0.2 “As a percentage of total material eluted from column
of Sephadex G-75
N "I: Fraction No. 24~32, II: Fraction No. 33~59, III: Frac-
0 10 20 30 40 50 tion No. 60~85
L ‘Proportions by weight
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Fig. 8. Elution patterns of yam starches on Sepharose
CL-2B
a—a; Total carbohydrate (490 nm), @—@; Iodine comp-
lex (600 nm)
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Fig. 9. Elution patterns of total carbohydrate(490 nm)
in yam amylopectins after debranching with pullulanase
on Sepharose G-75
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