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A Study on Sugars in Korean Sweet Rice Drink “Sikhye”( 1)
— Sugar Content and Its Composition —
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Sugimoto 3-3-138, Sumiyoshi, Osaka, 558, Japan

Abstract

A Korean traditional sweet rice drink “Sikhye” was produced from the raw material of 20% of rice and 4% of malt supple-
mented with 2/ of tap water, by incubating the mixture at 60°C for 7 hours. The product was found to contain 11.01% of malt-
ose, 5.31% of isomaltooligosaccharides, 1.75% of maltotriose and ().28% of glucose. Maltose, maltotriose and isomaltooligosac-
charides in Sikhye were seperated by ethanol (3 volume) precipitation repeated three times, followed by gel chromatography
of Toyopearl HW-40S. 'H-NMR analysis revealed that the products of G2 and Gz size had only a-1,4-glucosidic linkage. But
isomaltooligosaccharides showed both signal of «-1,4- and «-1,6-glucosidic linkage with its estimation ratio of 5 ; 1. Isomaltool-
igosaccharides were hydrolyzed to produce maltooligosaccharide series from maltose to maltohexaose by pullulanase. These
results, suggest that isomaltooligosaccharides were constructed by maltohexaose main chain with maltose or maltotriose and

maltotetracse side chain.
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Fig. 1. TLC of sugars in Sikhye. Reaction mix-
ture contained 20%; rice and 4% malt. The reaction
mixture was incubated at 60°C for 7 hour, the sam-
ples were taken out at one hour intervals as indic-
ated, and applied TLC plate.
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Fig. 2. HPLC of sugars in Sikhye. Reaction conditions were the same as in Fig. 1.
Table 1. Changes of sugars in the product of Sikhye with time of reaction
(unit : %)
Sugar ime 0 1 2 3 4 5 6 7
Gy 0.09 0.10 0.15 0.20 0.23 0.25 0.27 0.28
G» 0.86 3.25 6.10 8.00 9.26 10.0 10.76 11.01
G3 0.48 0.91 1.20 1.40 1.44 1.64 1.75
Limit dextrin 0.32 1.95 3.40 4.40 4.74 5.13 5.19 5.31
Total 1.27 5.78 10.56 13.80 15.63 16.78 17.86 18.35
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Fig. 3. Gel chromatography of the supernatant
from ethanol fractionation of Sikhye on a column
of Toyopearl HW-40S. Column size, 3.5 X 85cm .
elute. distilled water,
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Fig. 4 TLC of sugars fractionated by gel
chromatography of Sikhye on Toyopearl HW-40S.
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Fig. 5. *H-NMR analysis of maltose, maltotriose
and limit dextrin from Sikhye. The samples were
analyzed by JERO-GX-400NMR spectrophotometer
operating at 400MHz in D,O at 40°C. Chemical shifts
were measured with sodium-4,4-dimethyl-4-sila- pen-
tane sulfonite(DSS) as an internal standard.
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Fig. 6. Hydrolysis of isomaltooligosaccharides
from Sikhye by pullulanase. Reaction mixture con-
tained 100units of pullulanase, 2% of isomaltooligos-
accharides from Sikhye in 1 ml of 0.5M acetate buf-
fer(pH 5.5). The reaction mixture was incubated at
37°C for 1 hour. M, markers ; B, isomaltooligosac-
charide blank ; I, isomaltooligosaccharide -+ pullul-
anase.
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