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A Study on Sugars in Korean Sweet Rice Drink “Sikhye” (1)
—Enzymatic Analysis of Isomaltooligosaccharides and Rice Residue —
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Abstract

Isomaltooligosaccharides in Sikhye were digested with enzyme (30unit /ml) of a-amylase, a-glucosidase and glucoamylase
from Aspergillus awamori, sweet potato f-amylase and human salivary a-amylase at 37°C for 1 hour, respectively. These amylas-
es acted on these saccharides to give hydrolysis products with less than 20% of degree of hydrolysis, except the case of gluc-
oamylase with 62% of high degree of hydrolysis. a-Glucosidase plus human salivary a-amylase hydrolyzed it to attain the hy-
drolysis value up to 25%, but further increment of hydrolysis was not observed. Rice residue in Sikhye has similar sugar com-
position and structure, judging from sugar analyses by the enzymatic hydrolysis. These results suggest that isomaltooligosac-
charides and rice residue in Sikhye can be a growth factor for Bifidobacterium and dietary fiber which is useful for human heal-

th.

Key words : Sikhye, isomaltooligosaccharide, rice residue, Bifidobacterium factor, dietary fiber.

M B

B Eabe ARV A e Slﬂ]ﬁ]flE_
A, S Ak olaBEgE g e Wi
Sy

_@Jw‘ﬁj;m

tlo B 30 18 ox oy

%71%94 wolletobl 5 gopaetobe)
fol ek, groysielis el WAy
uretol] 1 a-1,4-ZFINE AjE A2 7P il &t
Ct% T2 "-EQ&‘E AAEe) vl a-1,6-FF A
9] AR 7R el ek

10

Corresponding author : Yong-Geun Ann

w5} /9*‘?}741'5—15,3‘"—;?8

S NI, aobdetoldle BE SRR o4
Egelugg et H3le ojgo] A7EY aot
detobA| o} gopetor o] Hgor FYPLNEQ LB
2.2 9ol o-1,6- A Bol 2z o|AUESYITE
gt gopdetolAl whee] AHgom YA B
A 2B Fapgo o9 AL aohd EMHM ad

J_AMOWM s s d e, #

A AuolM Hsjol M FEAe A 6ZP7]U}L} al,
Aakzol shpy e olawESe o] AAdE
the ARLE wRg. 1&4% 2357] PEoAM 2%
& A digellA mlaEage] S4AAE A8
o,

B A AEA st E9lE A ojadE
e g gl o opdziotAl g #H§A1A 23k
3 AR A W] F o] gz g
93] Aotk



T2 A

1.8 &

a-Amylase, a-glucosidase ¥ glucoamylase As-
pergillus awamori®] EAE AHESIHER, ATk g
-amylases B 1] HhH e ol 2A5H oA,
Bl gamylaser= ¥ A7) g AMEIRG.
Pullulanase¥ Enzyme CK-20L(K¥&ug)-S A}-8-5}
Ao}, o]E ohletolAl= v e w #48 FHs)
& 30unit /ml FEZ AMESIATH

2.8 &Y

ol glolAl = 0.5M P E L £+5M (pH 5.5) ) 3
Attt 28 718 AR 71de e QL%“% A&
3la] 2% 5 2AEE T} ol o] ZAE a4 0.5mle
71289 0.5miE 7Feke] 37°CollA] 1083F vhg-A1Zl o
& AAE FAAFES Somogyi-Nelson? e 2 H]AA]
FaAt}. &, Algo Somogyi-Nelson AA]eF 1ml
7rste] 100°Col A 10483 7FE & o BAISF ImlE 7
3L SHSFE 10mE ALY 500nme| A ¥ A7 23S
O BFEFOEME TEFE ARESITE lunite 1+
Zholl 1umol®] Ex S AAdshs o= eyt

)g ) mlm

3. A3, Ol uESR| Tt % grere] FX

AR o] uhydo] wa} ZA| 5t}

4. O|AUES2|TEtD} gHeto] Ot IO 7 =25l

0.05M oHHIE 2} bl (pH 5.5) 0.2 241§ 2%

olawte &g nyw whet 712 0.5mlol| 30unit /mi
o] 49 0.5mlE 7}ste] 37 ¢l 1417 HHEAIZ) &
100°colA 383E 7Hdsked G458 AEXHT. 43,
s AHg AAstaL GRS TLC 2
HPLC 2A)sl9it}. Pullulanase: 1/10 & 3]43}o]
ARESE A thac

5. HPLC & TLC

Arvs A oz B

o

6. o] it JE
ylaseOl| 2|8t 7 =&

GAr FheEele W 2% 2% #Edol] IN e
7vsl g Whag K2kste] 100CoNA 2413 T
3 e NaOH=Z $3}sbe] pH 5.58 $#3&c} &
AR g 713 9 200mgell 0.IN NaOHE
3ml 7} 100ColA 3837 7FEste] 591 v 0.1N

i % a-amylase?t giucoam-

001:61- p;] z

HCl& pH 552 243}, 30unit /mie] a-opdat
Ao} FRAopd ol E 3mi¥ 74t YeRE ——3
2 319 37 ColA 24X 7 7Rl Bk T

R

1 o|AMESE| gt

A 9] olARE R 1Fy WES ofdEolAE vt
R sk Fig. 1 9 29 ZA0E ddo}. SFFH
oAz al4-FFIANE Z2EH «1,6-8F2A
AL ¥F 7hpRaElr] W ojatESH AT
62% ©1% ZHRalEtd ou v R EaE 7HEEl
o] mj-& o},

a—gnai*h:}ohﬂ% SFAotd gtoAl =

., AordElolAle HEQ2E, B a-o}%la}o}*ﬂf

%}5&69} GEEZ ¢ A5 Ao FRTopd
oAl 2ol = Zhatalgol v i, AlZRS st
A AAFE AR RS Y om et
el g-opdbol]| e} g-opdetolAlv} wiety
221 2g o ol rHEESAITI A B AL %7]%
o] a-opdatotA| e} g-obdEtotA 7t v o]} hEEE
T e AR AEElg Aol 7] W&ol

AFRE aoldgtolA| o] 2pgt a-FFAA|ChobA 8]
g0z ARG Asistel A5 Al Bl aobd
ol = o] ADE SR 1EE 14%, a-FFERAITOH]
= 10% 7la-talstint, Abghe] Asd S dobr 7]
& a-obd kol o} a-FRIAICOAE 22 oF EFET

J | |
1

| 3 I

| i

hi

A

o o

r

fimit dextrin

‘ |
[} |
oy i G

| | G )
%‘ S R T

Lo

e e e e
a- glucosxdase glucoamy}ave B-amylase a-; amylase a-amylase + pullulanase
W-GiLCoSiJase ‘

l | |
I S Y LF- 1

Fig. 1. Hydrolysis of isomaltooligosaccharides
and rice residue from Sikhye by amylases. Reac-
tion mixture contained 30units of each amylase, 2%
of isomatooligosaccharides and rice residue from Sik-
hye in 1ml of 0.5M acetate buffer(pH 5.5). The re-
action mixtures were incubated at 37°C for 1 hour
and heated 3min at 100°C. 25ul aliquot of the super-
natant after centrifugation was applied on HPLC.
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Fig. 2. Hydrolysis of isomaltooligosaccharides

and rice residue from Sikhye by amylases. Reac-
tion conditions were the same as in Fig. 1.
1 Aspergillus awamori a-amylase . 2. Aspergillus awamori
a-glucosidase : 3. Aspergillus awamori glucoamylase . 4.
sweet potato f-amylase ; 5. human salivary a-amylase ;
6. Aspergillus awamori a-glucosidase + human salivary
a-amylase : 7. pullulanase ; M, marker.
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Fig. 3. Hydrolysis of rice residue from Sikhye
by HCl and Aspergillus awamori a-amylase plus
glucoamylase.

1. Reaction mixture contained 2% Sikhye rice residue

and 1IN HCl in 10ml (heated 100C, 2 hour).

2. Reaction mixture contained 2% of Sikhye rice resi-
due and 30umts of a-amylase and gluccamylase
from Aspergillus awamori in 0.05M acetate buffer
(pH 5.5) in 10m! (377, 24 hour).
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