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Abstract

To improve the quality of rice-cake(Cholpyon), raw starch saccharifying p-amylase from Bacillus
polymyxa No. 26 was used in process of raw rice-cake production. 30g of raw rice flour was incubated
with 0~1,200 RS units of the enzyme for 5 hr at 45C, and then steamed and stored for 40 hr
at 4C. In instrumental analysis, control group, which was incubated without addition of B-amylase,
was completely hardened after incubation for 12~24 hr at 4C. In contrast, enzyme-treated group
was not retrograded, and showed a great differences in hardness, cohesiveness and chewiness. On
the other hand, in sensory analysis, the effect of the enzyme treatment was higher values of hardness,
moistness, and sweetness than these of control group. Therefore, these results clearly suggested that
B-amylase was fully active to degrade raw rice starch in process of rice-cake production, resulting
in improvement of starch retrogradation, good digestibility, and taste.

Key words: Bacillus polymyxa No. 26, B-amylase, retrograde restraint, rice-cake(Cholpyon)

M B

et qkgfo] Wbl o] Folste] A4t
FAol A Hatgel wbe} =l 1w Az i)k
904 119.6 kg, 911 1163 kg, ‘9240 1129 kgo. 2 wjrd
i FAlel glew, Ayl & A rako] A F}sfo]
ol& AMAsted We wlgo]l Ew olvh whepy Yy
ol Ai= A ate] & Folvl #lste] 1990w B & e
ANzE #estar ehdd § ofeibA Adzed #e
ol &3teE HAstu gl

el slis FR SR YeR ol gHI e 3

FoA Z, ¥ 3ﬂr4 At Fom A SvE o] £ AL glo] Ao
7FEA e vlelgh FEelrh elie] el 4 )
A MR gavEE 4% olife] JhEo s 4
EEv Seuetel i 929wl Fags getel 4.66
Yoriko] 7hgoll o] &E o

AVENEST H2 ¥ TR HE) we
271 A7)l FAsbglomt v zhg At fig
sl e 2ol felvbet Sife] HESALR oY

Corresponding author: Cheon-Bae Sohn, Department of
Food Science & Nutrition, Chungnam National University,
220, Kung-dong, Yusung-Ku, Taejeon 305-764, Korea

459

?F
pui il

o

- Hega. A
79 BnEYg A §34 ot
I, ole} 7]o0e) Hajg

A A o] 9} ot g] Wl

]"%L ] uhE Textureﬁiﬁl— o, o] E29)

oA WE A, 71We) At zeiwe] BE

M

d?

8 2]
ERing
A 2= A
SRS

3}

I e

i
H
-
~N
— N
o ==

i3

>
i
i
Jl

_)Ln‘.z‘_,ﬁz_l:

n R
_13 N

,,Ovi )

rB.
oI
o
o

2
,>4

do] Z8fye] F
A= 2| uk A zke] el
st57] ol g e
H#H3 Energya
12 AAste A A
I ZwellAe Fasie
A amylase+= bR o 24 dex-
Ervolul Hopgda ko AguFe A
dato] Fow ] wirel stailingd Alste] Frpien,
ofel MAEe we] maE oAzt § ez B
oAl ol 4 —rEJ, HE3k3 3= Bacillus polymyxa No.
260) Y heki= AHlE 23R p-Amylase'VE H ()2

Jhe
m,d

&
&

i
2

_kl«‘

e TR oo f
N

o

10
= =

~

D Lo

trinfF  TE4-

lﬂ LA'oﬂ LL_Q_A]—}']_‘J_ u}-E Z] aLO, 4C o;] xﬁ%;(-]zol-@-
w 2] Texturewist 3l =b-& wasted w3} o4 38
LA



460 ghat M Eaaksia] 426 9 Al 4 5 (1994)

Xz
Z ol Aodeld A

shed Ahgslsich,

g WEES BN 9

=gaol =X

A7 el 4 BaZal Bacillus polymyxa No. 262 11§
Elrenmeyer flaskel| Nutrient broth 0.8%, Yeast extract
1.0%, Dextrin 3.0%, NaCl 0.3%, pH7.02 =2 =& vj 1]
300 miof| AE3hed 30T ol A 160 rpm & 547 Al
woFskglet. o] ik 44¥-2](12,000 rpm, 20 mm)
st dAE AATE, AANE xE N AL
slon, o] Aol ¢>H= 400 Raw starch saccharify-
ing units/m/o]gic}. olw) & A-3A19] 1 RS units= 54~
AAE2 2 5E] 604 Fokol 1 mge) maltoses A 4d3h=

Anzgo® F9icl

HEH)2 HE W =3t
qAg 3 AEHE F el A7 Ae ¥ A
E7]2 w2 A)E35lo] Table 19 2402 whsslle.
38 s

2173 55 cm, ¥o] 25 cme] U5 Sl of 43
45T oA 5A17E HANEES A7 & BE ol 2
e 7] Alztsted 1587 A o5 "‘, of 41 3087}
A8 F vid Yol xR 4T HE 13

W3l 574 v}

s

g
o
L

ot ¢
Pled

A =4sksic)

o3 &Y

= o) w3l Instron(Model 1000, Instron Engi-
neering Co. Canton) 2.2 23]¢} ot&& 713t & Textural
profile analysis(TPA)curve & %3} ’4 &S ASE

Table 1. Experimental formulars for rice-cake

Rice flour Added water (ml)
(2 Enzyme solution Water
(400 RS units/m/)
30 0 15
30 1 14
30 2 13
30 4 11

Table 2. Conditions for Universal Testing Machine

Measurement Conditions
Sample height 12 mm
Clearance 3 mm
Chart speed 100 mm/min
Load cell 5 Kg
Cross head speed 100 mm/min
Plunger diameter 12 mm
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Fig. 1. Textural profile analysis TPA curve
a: first bite, b: second bite

Hardness: Height of first peak

Springiness: BC

Cohesiveness: Area of Ay/Area of A,
Gumminess: Cohesiveness X Hardness
Chewiness: Gumminess X Springiness
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Table 3. Mechanical characteristics of rice-cake affected by various enzyme contents and storage time
Mechnical Storage Added enzyme solution(m/)
Characteristics Time(hr) 0 1 2 4
0 7%0.79+ 0.03" *0.52+ 0.06 u0.46+ 0.03" 045+ 0.02°
5 *1.09+ 0.03 *0.80+ 0.03 *0.76 1 0.02¢ *0.56% 0.03°
10 *1.82+ (.18 *1.21+ 0.09¢ ¥1.09% 0.12 *0.74% 0.02°
15 *2.33+ 0.20° ¥1.34% 0.06° ¥1.04+ 0.12¢ +0.78% 0.04°
Hardness 20 *3.63+ 0.14¢ “1.78+ 0.23¢ *1.33x 0.10° “1.03% 0.05%
(kg) 25 392+ 0.11¢ 1.83% 0.06* Y1181 0.11° *1.01+ 0.09°
30 403+ 0.10¢ 242+ 0.13¢ ¥1.87+ 0.12% ¥1.39+ 0.04°
35 74,10+ 0.54¢ 2.70% 0.24¢ ¥1.95+ 0.18 *1.51+ 0.07°
40 ‘4.25+ 0.10¢ 2.81+ 0.14¢ “2.19% 0.12¢ ‘1.91+ 0.10°
0 40.69+ 0.07° *0.58+ 0.12° ¥0.59+ 0.04 “0.59+ 0.11°
5 4).58% 0.06" *0.53+ 0.02" %0.53+ 0.04° “0.56+ 0.01°
10 0.50+ 0.09° *0.521 0.06 %0.54% 0.03° *0.56+ 0.04"
15 0.57+ 0.06" 0.51+ 0.05° ¥0.491 0.02° “0.51+ 0.04°
Cohesiveness 20 “0.54+ 0.11° 0.43+ 0.04 “0.49+ 0.05 “0.51% 0.06°
25 “0.29+ (.24 ¥0.55+ 0.02¢ 0.47+ 0.03* “0.51+ 0.00%
30 *0.36+ 0.13* *0.22+ 0.13" 0.54% 0.05° 0.531 0.06
35 *0.11+ 0.15° 041+ 0.12° “0.41%0.11° .55+ 0.01¢
40 *0.13+ 0.01° 0.40+ 0.25" ¥0.29+ 0.20 *0.56+ 0.06*
0 ¥12.67+ 0.58 w1217+ 0.29¢ ¥11.83+ 0.58 ¥10.83+ 0.29°
5 ¥12.50+ 0.87¢ “¥11.17+ 0.58* ¥11.00+ 0.50° “11.17+ 0.76®
10 ¥13.00+ 0.00¢ ¥12.33+ 0.76* “11.33+£ 0.29° %1133+ 0.29°
15 ¥13.50% 0.87 “12.50+ 0.50™ ¥12.17£ 0.58" %¥11.33+0.29°
Springiness 20 *12.83+ 0.29* “12.67+ 0.58" ¥11.83+ 0.29* /12.83% 1.16°
(mm) 25 *¥11.83+ 3.01° v12.50+ 1.32° ¥12.00+ 1.73° %1117+ 0.29°
30 “12.33+ 0.58" 1050+ 1.73° “11.67+ 0.29" %711.83+ 0.29°
35 ¥9.83+ 1.44° v12.50+ 0.50¢ “11.67+ 0.58 w11.67+ 0.29*
40 12.17+ 0.58 “¥11.83+ 1.16" °11.33% 1.26" 12,17+ 0.58"
0 Y0.54 % 0.05° “0.30+ 0.03 ¥0.27+ 0.04" "0.27+ 0.04°
5 Y0.62+ 0.04¢ ‘0.43+ 0.03" ™0.40% 0.02¢ *(.32+ 0.02°
10 0,90+ 0.19° *0.691 0.10* ¥0.59+ 0.03® *0.41+ 003"
15 ¥1.32+ 0.13 w0.621 0.04" (.51 0.06™ *0.40% 0.03°
Gumminess 20 “1.96% 041° ‘0.79+ 0.15 ¥0.65+ 0.05 0.52+ 0.03
(kg) 25 %091+ 0,73 720.99:+ 0.06" 0.56+ 0.09" “0.52+ 0.05°
30 146+ (.55 %0.55+ 0.33 1.01£ 0.09% *0.711 0.09°
35 +0.38+ 0.05 ¥1.16% 0.38* ¥4).89+ 0.15* “0.84t 0.04*
40 0,551 0.05° 1.13%+ 0.71° “0.56+ 0.37" #0.79+ 0.08"
0 '6.86% (.96 ¥3.61+ 0.38" ¥3.21+ 0.59° 2,92+ 0.37°
5 '7.81+ 0.97¢ %477+ 0.36¢ w441+ 0.38 w354+ 0.37°
10 "11.70+ 2.51¢ "8.56+ 1.56" .65+ 0.42° 4,69+ 0,43
15 1792+ 247 "W7.70% 0.14 6,18+ 0.462 w454+ (.39
Chewiness 20 25.13+ 542¢ 10,01+ 1.70 527,69+ 0.55° *6.73+ 0.85
(kg-mm) 25 w12.18+ 12.17° ©¥12.18% 1.04° ¥6.65+ (0.74° wh.77+ 0.53°
30 18.041 7.00° 6,12+ 4.13 “11.77+ 0.87% 837+ 117"
35 *3.72+ 0.81° ¥14.40% 4.51¢ ¥10.41% 2.00¢ 9.77+ 0.62*
40 6.75% 0.90° “13.93+ 9.21° ¥6.62+ 4.75" 19,60+ 1.36

Values are meant standard error.

*a: Any two means in the same row superscripts are not
*x: Any two means in the same column superscripts are
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significantly different (p<0.05)
not significantly different (p<0.05)
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Fig. 2. Changes in hardness of rice-cake determined
by Instron during storage time

@—®; without enzyme solution, 4 -+#; 1 m/ enzyme
solution, M—M; 2 m/ enzyme solution, A--a; 4 m/
enzyme solution
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Table 4. Sensory characteristics of rice-cake affected by various enzyme contents and storage time

Sensory Storage
Characteristics flme(hr) 0

0 “$5.00+ 0.00"

Sweetness 15 ¥3.16+ 0.44°

25 “3.29+ 0514

40 ¥2.43+ (.45

0 5,004 0.00°

Hardness 15 .71+ 0.45¢

25 ‘8.61+ (.18

40 “8.56+ 0.39°

0 *5.00+ 0.00°

Moistness 15 *4.29+ 0.58"

25 “4.18+ 0.81°

40 "2.88+ 0.67"

Added enzyme solution(m/)

1 2 4
543+ 0.33" *‘6 93+ 0.39* +7.88%0.54"
¥5.621 0.33¢ *6.91+ 0.35¢ Y7.94% 0.39°
%5081 0.56" 6,62+ 0.30° “7.61%0.31°

‘4.07+ 0.51° "5.66+ 0.43° +7.38+0.38¢
+3.82% 045" “1.86+ 0.39 *1.68+ 0.31°
©4.32+ (.64 *3.96+ 0.68* *2.851 0.51*
*5.46+ 0.58" *4.181 0.65 3171 0.47¢
“5.75+ 0.43" *4.67+ .38+ *3.93% 0.67*
6,02+ 0.35" 7514 0.32% *6.621 0.40°
643+ 0,41 *6.97+ 041° 7.36+ 0.43°
*5.03% 0.36" *6.31% 0.49° *%6.90+ 0.57"
*3.61+ 0.74" ¥3.96+ 0.64°" *4.86+ (.38

Values are mean standard error.

*a: Any two means in the same row superscripts are not significantly different (p<0.05)
“x: Any two means in the same coluran superscripts are not significantly different (p<0.05)
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