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A Study on Sugars in Korean Sweet Rice Drink “Sikhye”
— 4. Glutinous Rice Sikhye —
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Abstract

Sikhye was produced from glutinous rice. The glutinous rice Sikhye was found to contain 7.3% of lim-
it dextrin, 10.1% of maltose, 1.3% of maltotriose and 1.75% of rice residue. Limit dextrin in glutinous
rice Sikhye was purified by ethanol fractionation followed by gel chromatography on Biogel P-2. The
purified limit dextrin showed both signal of a-1,4- and a-1,6-glucosidic linkage with its estimation ratio
of 5:1 by 'H-NMR analysis. Limit dextrin was digested with enzymes{(30units /ml) of a-amylase, a-glu-
cosidase and glucoamylase from Aspergillus awamori, sweet potato f-amylase and human salivary «
-amylase at 37°C for 1 hour, respectively. Hydrolysis rates of these amylases on it were similar that of
rice Sikhye. a-Glucosidase plus human salivary a-amylase hydrolyzed it to 18%. The results suggest
that glutinous rice is more effective to produce high level of branched maltooli; accharide compared
with rice as raw material for Sikhye making.

Key words : commercial Sikhye, sweet rice drink, limit dextrin

M 2 tolrt, A (HEAH) e al 4RI

A thiloll o 1,6-2F2A = A o] shiel Al

B Afzks A RaE & A 5te] FAR0] MEte]7] Ed (o]laBE L) o] 53%" Eoisivle A,
W7o AlFalE AEHEE 2 5 givkn sy féhril FAY 2B A oS opdEolA] AgMe] B

Tof sty PAE sk @2de] Ar1E ) Ao 7] W&ol HlmSEA AR el We Wo®, 1w

2= Halt 8 5 g7) gl Age ¥e F ol @l W, Anslol: @A SEe] nahie] o 31X
3, A derdEe AEAszie F23 232 A 23, FHE o1,6-AFTE AE2E ) 1/39] A

. e, ® @7k dael Soldt alol g /] @] wol Akel e ew ek,
g2 Ao $APes AL AFAA} opd Hale) A7 A HS T T SHAAR BAE
Ao ERY, AEPAYL SIS No D 3l AEQ Yol £L4F HTHN WHE o623 )
§ wEol #9 o] AT Tolehe P WIS we ouzuAKe] A1, ol 64T Y oluze

59 a3, e AzHE AAs, sz A2 2=9] o] €] wite FAIYIE- ] APl
g BESA ), FA7L Yoat FHE o1,6-2%E Bol TFRE oF
Corresponding author : Yong-Geun Ann




Vol. 10, No. 2(1997)

2999 Bo g ojfold or e gAuAE A
& 37419 4 ek

B ATE QANAED o] we g A7) 9|
stod A2 el Axstel WAYLEAN PAg
#eAST, TR} obieiol A4S BN 2
ol

e W Wy

1. MMz R SHIHIAEZITL Bieto] 23 x|

Auol o me} g 20%, A7NE 4% FEE
st 60CollM 7AIRE AR L, BekE 143 2HE o
2 HPLC ¢ TLCZ ¥4zt 71§ vgk(F)
N AL A, RS B M-S

2. S ERIo| S22 EK

47) wiom ZAR Halg 2482 (10,000rpm
x152)8te] AR AAL & 400mlo] ofere
1,200mlE  7Febe] A4 (10,000rpm X 158 ) 54
HYE DS  200mlel o] ok 600mlE 73}
o] 241£2](10,00rpmx 158 ) S}gc). ols} - Wy
o2 oge 1AL 28 wrEstel Qe YHL ¥ 50ml
ol oA 1 F 10mlE Biogel P-2 ¥ (4.5x55cm)
oA bl ZREE gz Azvheaevsie
HPLC 4o #§ »20g A3 Sa7za 9
A2 AT

3 hEE W O ae
JYFE A5 FWU?, @l FE Lowry-Fol-
iy o e 2y

4. SHHAES] 5 Higto] FAN 713l
ool A §2F AMgst] BUY Wiy 2
ez B39

Hao] o] 2TE gu udel B3 A 181

5. HPLC, TLC, 'H-NMR
ARV A uhHp} 2AH 0w BAEgT)
4

1. AlE|H|IZEA |2} Sh 2 B3}

a2 Azale] FAEE i} el R e e
Aol zpol7t glont, wWadalse go] TAIZRA] e
3] F7hshe ©l whe) AEAEH = 4200 BElrt A
A=At FEAH] dEQ A F3e 10.1%2 A
wrsEt ofzh o} FAUEAL 7.3%S e
W owgaE)e] 5.3%7 1) 38% 4 713 ARE L
et WA= Al AE Y] 7A1 74 rges] 5
Zhsher dhal el 44 0Ad 7.9%2 AUS
YeRH ke Hal Fo] 0] 7.3%E viepint o]Be
ofd ZHE ] -1,6-2] HAKEO] GolA] a-obytolA]
¢t goldetolArt a-1,6- 1A RES RS el
H Alzte] A7) wjFo|tt SRI = WA R
o A4 WA =EQcH(Fig. 1, 2, Table 1).

TAIZE B3AZ]l sl E9e 18.9%,
1.75%% e}

HE, Hx vrdde) BgEre 26.4%, W ke
41.6%% JERATH

ee

2. sAHiAERI2] 'H-NMR 24 4 pullulanase 2
A

FraAE o] SAYAED L WA o] YR E
AR Moz AR & ¢ Ho] e HHL 43
WhEL5lo] Biogel P-2 A Az vlE aea]g AAskdct
(Fig. 3, 4). BA SA9~E2 9 'H-NMR £+ A3}
a-1,4-FFIZNE A o-1,6-FFZA) 5 dio] 511,
FFAL 29 o-1,4-FFIANE AF A -1,6-

A

o] BAkgo] shl 725 vEtH(Fig. 5). o] A&

Table 1. Changes of sugars in the product of Sikhye with time of reaction (unit : %)
Sugar time 0 1 2 3 4 5 6 7
GV 0.05 0.06 0.11 0.06 0.1 0.12 0.17 0.18
G2 0.8 3.4 7.4 9.0 9.9 10.0 10.0 10.1
G3¥ 0.3 0.9 1.1 1.1 1.1 1.2 1.2 1.3
Limit dextrin 0.6 3.4 6.8 7.4 7.9 7.6 7.5 7.3
Total 1.8 7.8 15.4 17.6 19.0 18.9 18.9 18.9

U glucose

2 maltose

3) maltotriose
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Fig. 2. HPLC of sugars in glutinous rice Sikhye. Reaction conditions were the same as in Fig. 1.
Markers : Gy, glucose ; G, maltose ; G;, maltotriose ; L, limit dextrin.
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Fig. 4 Purification of limit dextrin in glutinous
rice Sikhye. 0, Sikhye ; precipitate from 2, 2nd
ethanol fractionation ; 3, 3rd ethanol fractionation
4, 4th ethanol fractionation ; C, Biogel P-2 gel
chromatography. Markers : G,, glucose ; G, malt-
ose ; Gi, maltotriose ; I, limit dextrin
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Fig. 5. *H-NMR anlysis of limit dextrin from
glutinous rice Sikhye. The sample was analyzed by
JERO-GX-400 NMR spectrophotometer operating at
400MHz in D;O at 40°C. Chemical shifts were meas-
ured with sodium-4,4-dimethyl-4-sila-pentane sulfon-
ite (DSS) as an internal standard.
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Fig. 6. Amylase digestion of limit dextrin and rice residue from glutinous rice Sikhye. Reaction mixture
contained 30units of each amylase, 2% of isomatooligosaccharide and rice residue from glutinous rice Sikhye in
1ml of 0.05M acetate buffer(pH 5.5). The reaction mixtures were incubated at 37°C for 1 hour and heated
3min at 100°C. 154 aliquot of the supernatant after centrifugation was applied on HPLC.

Table 2. Digestion rates of limit dextrin and rice residue from Sikhye by amylases (Unit : %)
Limit dextrin Rice residue
Amylases Rice Glutinous Commercial Rice Glutinous Commercial
Sikhye rice Sikhye Sikhye Sikhye rice Sikhye Sikhye
a-Amylase? 45 47 56 33 28 28
a-Glucosidase 6 6 5 3 3 17
Glucoamylase 64 57 66 35 33 28
p-Amylase 8 4 30 32 28 19
a-Amylase® 16 10 28 39 29 24
a-Amylase® + 18 18 61 40 26 28

a-glucosidase

) Aspergillus awamori, ® human salivary

tion conditions were the same as in Fig. 6
1, Aspergillus awamori a-amylase ; 2, Aspergillus awam-

Rice residue | : . . .
o ) ori a-glucosidase ; 3, Aspergillus awamori glucoamylas-
Limit dextrin G& e ; 4, sweet potato f-amylase ; 5, human salivary a
Go# -amylase ; 6, Aspergillus awamori a-glucosidase + hu-
G @ ¥ 2 man salivary a-amylase ; 7, pullulanase ; 8, substrat-
G @ EE Gs » , e ; M, markers.
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