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Carbohydrates Analyses of Korean Yam(Dioscorea) Tubers

Hae-Young Chung

Department of Home Economics, Kyungwon College

Abstract

Yam(Dioscorea) tubers were used as one of the dietary starches in Korea, China and Japan because
of its characteristic properties. Yam tubers were powdered after freeze drying the sliced tubers to
investigate carbohydrates. Chemical properties such as proximate components and carbohydrates were
studied using three varieties of Korean yams, namely, D. batatas, D. aimadoimo and D. japonica. The
proximate components of yam tubers showed that the major components of Korean yam tubers were
carbohydrates and moisture. The main components of free sugars in yams were identified as fructose,
glucose, sucrose and maltose. In addition to these four sugars, there were two unidentifiable peaks
whose areas are too big to ignore. These results were obviously different from other reported data

of free sugars in yams.

The main components of total sugars were mannose and glucose.
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Table 1. Proximate analysis of yam varieties”

. Contents(%)
Components - - - -
D. batatas D. aimadoimo D. japonica
Carbohydrate 81.6 82.5 84.6
Crude fiber 59 5.7 58
Crude fat? 1.0 12 0.3
Crude protein 12.0 109 10.2
Ash 53 53 48
Moisture 776 77.9 78.7

and volatile

YWalues are based on the dry basis.
“Diethylether extract.

Table 2. Content of carbohydrate for each fraction de-
termined by DNS method

Carbohydrate content(mg/g)

Fractions - - - -
D. batatas D. aimadoimo D. japonica
Soluble fraction 72 16.2 8.1
Insoluble fraction 517.6 462.6 561.0
Total 676.3 606.7 693.4
Yield(%)" 77.6 78.8 82.1

"(Carbohydrate in soluble fraction+

carbohydrate in_insoluble fraction) %100
Carbohydrate in total yams

77.6~787%2 W2 FHEeH, BrEEd 81.6%
olake] o FFL wolow D japonicacl A 7V BE&
stere Jebych sl ale 10.2~12.0%2) )2 D. ba-
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slej ot D japonicadl A 03%2 714 AA T
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7 ° i} &8k D, batatas$} D. japo-
nical A 27+ 7.2 mg/g, 8.1mg/gel e, D. aima-
doimod) M= 152 mg/ge & 7t %ol TR=Esich 4t
ol zha}Zo] 3hglT) &eke D japonicacl A 561.0
mg/ge.2 7} wol FHEaL D. aimadoimool =
4626 mg/go 2 A wigtowy A4 opiak o] HUd
§tets D japonica>D. batatas>D. aimadoimo®} 22
vebdl WA wpi Fo) 819 ks Y A
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Fig. 1. HPLC chromatogram of free sugar of D. japo-
nica

Peaks: 1. Unknown 1, 2. Fructose, 3. Glucose, 4. Sucrose,
5. Maltose, 6. Unknown 2
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Fig. 1ol D. japonica®] %a]u@s] HPLC chromatog-
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vle] Felads FA3e FE 2 S D batatas, D. ai-
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Table 3. Composition of free sugar in yam varieties
by HPLC

Composition(%)"
Free sugars ——— - - —
I) batata.s D. aimadoimo D. japonica

Unknown 1

188 (7)2‘ 16.1 (—) 214 ()
Fructose 16.9 (22.5) 23.5 (30.6) 29.1 (40.7)
Glucose 20.2 (26.8) 175 (22.7) 125 (175)
Sucrose 34.1 (45.5) 27.7 (36.0) 232 (325)
Maltose 40 (53 8.2 (10.D 6.6 ( 9.3)
Unknown 2 6.0 (—) 69 (—) 71 (—)

"The percentages of the composition are calculated from
the integrated area of peaks.

“The data in parentheses represent the percentage of
each free sugar content when unknown 1 and 2 are exc-
luded in calculation assuming that these peaks are impu-
rities or non-carbohydrate compounds.
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Fig. 2. HPLC chromatogram of total sugar of D. aima-
doimo
Peaks: 1. Mannose, 2. Glucose

Table 4. Monosaccharide composition of total sugar
in yam varieties by HPLC

Sugar composition(%)

Varieties

Mannose Glucose trace?
D. batatas 80.2 189 1.0
D. aimadoimo 823 16.1 15
D. japonica 814 185 0.5

DTotal area of miscellaneous peaks.
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