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Abstract

This study was conducted to develop a new method for skipping a steeping process during the
preparation of Yukwa by the addition of enzyme and microorganism inoculation to glutinous rice liquid.
Main microorganism in steeping liquid were Bacillus spp. and Lactobacillus spp. and the optimal period
of cell cultivations for making the glutinous rice powder was determined for 18hr. The pH of glutinous
rice liquid decreased quickly with the incubation time. Enzyme activity of steeping liquid showed that
as steeping hours increased, the o -amylase activily was increased, Also, @ -amylase activity in the sample
solution showed similar trend to that of steeping liquid. In the evaluation of the expansion volume of
Yukwa, all microorganism inoculated groups showed similar to that of Yukwa prepared from 28-day
steeping, except for the inoculated mixed culture groups with enzyme treatment. In all microorganism
inoculated groups, hardness and peak number of Yukwa showed significantly lower level than 28-day
steeping group. In microscopic structure, the inoculated single-culture groups with enzyme treatment had
more number of air cells, and showed significantly lower level the perimeter and area of air cells than
other groups.
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" Table 2. Characteristics of Bacillus spp.
isolated in steeping solutions of glutinous rice

Characteristics Respanse

Vacuoles +
Anaerobic growth -
(Gas from glucose -

Arabinose and xylose
Starch hydrolysis
NOs — NO;

Growth in 7% NaCl
Growth at 50C

+ o+ o+

1

Table 3. Characteristics of Lactobacillus spp.
isolated in steeping solutions of glutinous rice

Steeping Microorganism
Species
days Genus Number/ml
0.08 Enferobacter 10 Enterobacter cloacae
Bacillus 2x10*  Bacillus spp.

Lactobacillus  5x10*  Lactobacillus spp.

7  Bacillus 10° Bacillus spp.
Lactobacillus 107 Lactobacillus spp.
Escherichia  1(° E coli

14  Bacillus 106« Bacillus spp.

Lactobacillus  10f< Lactobacillus spp.

21  Bacilus 105«
Lactobacillus 108«

Bacillus spp.
Lactobacillus spp.

28  Bacillus 10*
Lactobacillus 10

Bacillus spp.
Lactobacillus spp.

Characteristics Respanse
Catalase -
Starch hydrolysis +
Hemolysis a type
Lactic acid +
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Fig, 1. pH changes of Bacillus spp. and Lacto~
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Fig. 2. Growth curves of Bacillus spp. and
Lactobacillus spp. in glutinous rice solution.
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Fig. 4. Changes of enzyme activity after enzyme
treatment.
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Table 4. Expansion volume of Yukwa pre-
pared from glutinous rice flour inoculated with

microorganism
Sample Treatment Expansion
No. condition volume
Control  28-day steeping 15.39::0.75°
1 Bacillus spp.(B) 13.07+1.98°
2 Lactobacillus spp.(L) 14.37+£187°
3 B + L(enzyme treat.) 721+017°
4 B + L{(no enzyme) 13.21+0.08°

#¢ Means with different letters m a same columnn are signi-
ficantly different(p<0.05),
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Table 5. Texture of Yulkwa prepared from glutinous rice flour inoculated with microorganism

Sample Treatment Heardness™ Peak Number®
(No.) Condition (Kg/m®) (No.)
Control 28-day steeping 1.224+021% 30.20+2.05°

1 Bacillus spp.(B) 1.0940.11° 22.80-0,76%

2 Lactobacillus spp.(L) 1.11+032° 2020+1.23"

3 B + L(enzyme treat.) 1.35+1.32° 24.60+0.78"

4 B + L(no enzyme) 1.37+1.04% 26.20+0.92°

*“Means with different letters in a same column are significantly different(p<0.05)

Table 6. Image analyzer parameter of Yukwa prepared from sgutinous rice flour inoculated with

Microorganism

Sample Treatment Hole ‘ Perimeter’ Hole area’

No. condition (No.) (mm) {mm)

Control 28-day steeping 45° 0578° 3.289°

1 Bacillus spp.(B) 57 0.527° 3.236°

2 Lactobacillus spp.(L) 53% 0,531° 3212°

3 B + L(enzyme treat) 3¢° 1.043° 4.556"

4 B + L(no enzyme) 35° 0.952%" 4.790°

#° Means with different letters in a same column are significantly different(p<0.05).

1 : Hole Perimeter/Hole Number
2 1 Hole Area/Hole Number
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E. B+L(no enzyme treatment)

Fig. 5. Image analysis of Yuliwa prepared from glutinous rice flour inoculated with microorganism.

o Aol 28U FANA AZR FHRT 7B
FE AN 7139 B4, WAL A veh} =3
EQAFNN e vhe} o] ohiholarg S4e)
e Ao,

2 o

2 Q7= FA7FA 249 " ndE 2F

2 NPBeZA F34s AxA FHARE AXA &
IE HFHE DE F dE A IS eI #
gte] AEREAT R AR FrE A4ES
Bacillus spp.®+ Lactobacillus spp.& Werdth 4
FRldel] QANFOZE AF7] “]‘@%2- vj kst gg o
FHE Az A HH 2AL 30CAHAA 1847k
ol oluf FArHA ] pHE HH‘”“ Al Zke] Z7va
of wak ZAEH ) o) FE FAAAME AN



220 B - A

o] Z7}ete| Wl ¢-amylase 84 ©}
AP NEH Bx 84T AR
AQck. fe #IrE gAHEAR & ?J AEAY
L AP TE A ZoA 2897 £ AH
AvetA Veigth, AEs} peak e S A FoA
2897F A Z] 22 Hls) FYHLE o WA
UERITHp<0.05). HAlTZRaA 7|35 43
NZ BE HEZ) ThE ZE Ao B3 o B
71348 AYL YAT 7139 E9 2 A E #
Ho B Y- £AE JERATHP<0.05). TEkA,
ATAL U 5T 5 Q9o F vNE HE
£ A B2 2D D BTG $2F
o) SIoE e £4 EAE YehlE R 75
g Aog Bt}

oﬂ. 01}1
odl
m1o J
N
ﬁ r

ok
re

it

L 93 3589 2% Az
e A= (1991).

2 A¥F L 3] zey BES W Y 43 7134
e A7, dAHERR A= (1992).

39S, 7AE, Ba7 - e 2ARA/TVEE
EA% FF AR AN, $FIFHFIA, 21(6),
1008~1012 (1995).

4 ZJ"“} 2eAe B3 R AR s Al 29 4

, YHO e =FF, 16, 215~220 (1982).

5. %1"34 ol FHEE  FAATA FEY HAF ]
ety ARwse) 3% A7, dFYFHFIA, 25
(3), 247~251 (1993).

6. FIA, T, AFT
FYHEFHGH A, |

el BFE, olgeln

BLA Az B A7, F
A4(2), 141~145 (1982).

2 -

10.

11.

12.

13.

14.

15.

186.

i

o

e ERE S DGR

7&"‘4 AR (FA) H}E’f Azol| g o5
RAEY et YA =E (1983).

-rr3]'4 7198 s A9 Xﬂ W oA A

Zihdd 7 B3A (1989).

BoA (4D & @t A F A a4

9, 2, 15~21 (1993).

2155 AW, A4, olEH-

R AR, UF%L’—‘I

(1990),

FEAN AR, A () ¢ A F (AT,

el A &;AL p 34~36 (1985).

W&zt o) HA, olrE F A HFE

p.113 (1988).

Jin Park, Kyung-Hee Sohn and Hyeong-Ju Jeon

Fffect of Long-Term Steeping and Enzyme Treat-

ment of Glutinous Rice on Yukwa Characteristics

(I)-Improvement of Yukwa Processing by Develop-

ment of enzyme-treated Glutinous Rice Flour-, J

Asian Regional Association for Home Economics, 5(1),

4955 (1998).

=78, 9 L gae A7) £7 g AaA 3

EAd AAE AR A FEIHE

9] ozl BA A, sF e Ak A] 14(3), 225~

231 (1998).

o, A4, N, W&, AYF, WAY  BF

A AR Fite]| FG ¥, FFYFH ], 16(4),

463~471 (1984),

Ashman, R.B. : Measurement of Popping Expansion

Volume frorm Small Sample, The Popcorn Instifute,

Chicago, p. 226~228 (1979).

T, 834
oES3

3] AR B
FelBl], 22(3), 266271

=41(1815), 71944,

(20009 59 2%)



