J. Korean Soc. Food Nutr.

g A F IR

25(2), 255~260(1996)

Sput=o| QIHAIZI0| MWE Ofsfsty By HE|

,
- g

o
2

Changes in Physicochemical Properties of Jeungpyon(Fermented and
Steamed Rice Cake) Batter during Fermentation Time
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Abstract

To elucidate the mechanism of spongy-like texture formation, changes in physicochemical prop-
erties during Jeungpyon(fermented and steamed rice cake) batter fermentation were examined. As
fermentation proceeded pH of batter decreased ; in contrast, the viscosity and volume were increased
gradually until fermentation time of 10 hours and slightly decreased thereafter. Diastase activity
was also increased during fermentation. After the a-D-(1->6) linkages of amylopectin in starch
molecules were hydrolysed by isoamylase, the gel permeation chromatography on Sephadex G-75
revealed that the distribution patterns of glucose chain length of rice starch were similar to that
of starch from Jeungpyon batter, and especially the short glucose chain of rice starch was
preferentially hydrolysed by diastase. Moreover, through the column chromatography on Suprose
CL-12 using SDS-soluble protein extracts from Jeungpyon batter, the new peak of high molecular
proteins was detected, even though the protease activity was increased. This result suggest that
the condensation with protein components catalyzed by the gums produced by microorganisms
present in Jeungpyon batter may contribute significantly to the dough-like properties of Jeungpyon
batter.

Key words: Jeungpyon(fermented and steamed rice cake) batter, pH, diastase and protease activity

M OB Wzl zhe Al 22 Al R A5t
3

FAE Az V5o A E 7Y D9 glu-

o] ol il FH)L E7HF HFE AL
st AAAZ LRAZ F HA HE e 24
€M E gz a2 A7 5/ A w el ¥
& 71257t A4EHE vt AE b A Foloh
ol FH 5 2AZFL LEAA Fof] dojvhe
WS AR ES] AxAE W EAE s CO8 A%
of &3 wkEe] A, ajw Ay FtdAAE Y
ol E AEEY 7t A W E A ] FA o 7]
Atz & 4 Ak

*To whom all correspondence should be addressed

ten ATE 4% % gas £F §F, TAAES
3854, T4 qumd, A4 AEAL 5o Azt
g 317} A A F o] F-oixof Arh(2). 2 FH
o FA R B A fole TP EES S Sl
A U ES VFHAIA & Z3AY, 5] HE
HG& AH AxH FUL vbA] 23} o] A=y
o) 22 & 7= BErhE Al FQ Aejth &, 4R
AR F AR A EAE YA FHLF FAT
z8 o] shgsiA & A=l ¥ 5 dAo



256 R aRAL b

Wi mE FHY o|sishy A FF¢ A7 R
£, THuES 3 felobvl At o] W3 9
kAl AR XA AT vlmd o AH 5
Zo] sl 5ol BT o] RAHE ¥ FH EH
2] 227k A olete BN AT A d=
AAolt}, oo ZHNIE| WAAY F ot F
AAES o)3¥= BEA wigE JEFTLEHN F
HE FAA 2 AT S0 3 FATEHPAY
mechanismell &4 n@stna}l A AA LE A S
ZHulE el pH, viscosity, volume2) ¥3 5 E2H
W 3} 9} o}-2#] diastase, protease?t Z& b EH A
Ao A E HIE A3 on, ofgy WFETA
A EEZ 9] glucose chain length M3 & 1% SDSel
a4 &2 e 23]o] Wl disiA H e
At

Mz 3 YUY

=

ZguEo A 2o ALLE &2 o3I B AL Jutvl =
A A BEL T3] gty od, By A
2ol g (¢E 5= 58%)E AFFY F3sto
A-g-5}90 ). A]eF 3o isoamylase, bovine serum al-
bumin(BSA), sodium dodecyl sulfate(SDS)+ Sigma
AL2 BE] 29lsl4 2, Sephadex G-75 ¥ Suprose
CL-12% PhamaciaA}2 ¥8 74 AH8-3t5lom, o9}
o] B AY ) A&7 et G EF e dFES
ALg-3lgct

SHEIE A7 =H|

MEel MAME|

2o A3t sl Bt A AL F Aol WA
1A 7F W2 gle] Ew7) & & of5 AE7](H4Y food
mixer, DWM-510)2 #4332, 20mesh®] A2 A
#7152 A RZ 3ok AEE A7l 8& 48
3 0) 14U S S22 sl oo migE S
EuEA MR B8 Hrbsle BAdch

AN grEAlEL| HIE

A7 A4 e AFCE100:18:10:1
1 30)8] Fu) (32 Wil Helr) AEE o 208
7F A& AL thS, 30°ColA HAAFIAA] FAH R
A8E YHsto] -40°C2 FAARAZ] F ARAE
24 2t Aol A8-3tsdch

HIS9 pH, ME ¥ Watr £F

ZHulZ ol W ol w2 7 A4 pH W3+ pH meter
(Orion pH electrode model No. 81-63)2, A = ¢} w3}
%+ Brookfield A EA(RVT-100) 2 2tz 2A 3519 2
o, ukZo Asle = A A2 Zrlste ¥ 57
2 Aabstd ek

Diastase 4T i3}

Diastase 24%2| HZ&

ZAutZe] EAAZ A 2E 6wige] 20mM 24t
st A(pH 56) gEtste] 4£°CE fRIstdA 147
T ¥ 3000 % golA] 2087 A el ste] AR
£ 22t} 7)ol ammonium sulfated H7Hte] 75%
zagofo @ utE F 4°Col| 4] 30£2E mukaict. 8000
X goll A 2087t 9 Eelste] ozl HA Lo 0.IN
sodium acetate buffer(pH 5.6)5 &A7}sle 2 &304
71 &, e Qo g T A& diastase TEA
Aoz syt

Diastase #4845 &3

3.3} A 24N (4mg/ml, corn starch)*l| diastase &
AN Ariste] 37°CHAIA 2087 WA ¥, &
Zo] 2o o3 flE #u-E ARt Ba
o] BT 37°CAA 18 Eekoll lumol®] glucosed
AR Exe FE lunitE 3t At
v zasde Al $e BSAE RE e
23] Lowry@el 93 SAstd o, B A
22 Somogy-Nelson®] (5)el] 2l#lA 4 3}¢]ct.

Protease®@ Mol %}

Protease &4 H|IZT

ZAAZ ARE 6vg] 20mM A4S (pH
700 FEAA 147 Fob 2k F 3000} gl A
208 7F YA Eelstod AHA g &t} 7] o ammo-
nium sulfate® H7}3te 65% E3}4-H 02 3 F 4°C
o) 4} 30487k =gk}, 10000 X goll 4 1087t 44 F-g]
3}ed do]=l AAE) 0.1N sodium phosphate buffer
(pH 7.0)8 #H7}5ted & S3A7] F 22 gFqo 8
=43 AL protease TEALNOZ 3}

Protease EME &F

vl %] 8o (196 hammasten casein)ol] A4 N4 3
7¥ated 40°Co A 2082k HE-§- A1 Z0eh. 5% TCAE-H .2
2 ukg-& AR A7\ 3087 #x F o HAA| (What-



FHNS] YBA e ot oy FA W3 257

man No.40)& EHA 4 J 4§ 280nmiA §3 =&
ZA 3t 249 YA TE 280nmel A €F 1g%
187 FHEE 0001 ©HF 714 = = 549
k& lunitz} 3tgdch

HE go] AN wal

AAAH FRuE] FAAZ A8E 3] B
3 A F @22 A2(1% NaOH) & gHege 2
A kA AAsY T, dge 9 dH =R
2 a A XA EE AASET} Aol AddzA
71 ¥, 200mesh®} AE FHA A HEAHNBEER i)
AE-L AN EEMNESE FEA 25 IN NaOH
o)A dde] 53491 F 1% -10% KIg-4 3 A%
2318 Yol A Auk-g-N-E 1em2 celldl] ¢ 4] BE-
CKMAN DU-65 25234 =4 °]43l9 500~
700nm 747 2] FFEE 7153 o) FeR] F
F= % A7HFR A E 1mgD 680nmol| A 2] F34%)
£ AHE3l9 oh6). =& A BE219] glucose chain length
FXEARARE INNaOHE Y o 2 ste] 334
Z) ¥, iscamylase(25unit/ A # 10mg)E H )8} 40°C
oAl 24217 2H8-A1A o -16 glycosided & 758
;A et o] 2AL LA R A9 A 2] 100% de-
branching =+ Z7¢]t}H(7). Debranching # &% A
#4894 Sephadex G-75¢l 2] & gel filtration& Al A|
g9dch $&49E 0.2% NaCl-0.05N NaOHE #}-&
3}9 2.9, fraction collector& ©}-4-3}4 1tube (Im)Z
5min®] 4%=2 AA3dc}. 7 fractione 1IN HCI2
313t ¥, % o 955 Phenol-H:S044 (5) 2.8 24
3}l} chromatograme 2%t}

BT 28| FAIN w8

Danno®} Hoseny(8)e] 1 7}-# b2 2 %€ gluten
YL 247 AHestawl Wy U8 24
L2 ZUNF AR2HRE AAHoE ARy
dich EAAE A 8ol 2000 2 (w/v)e) 1% SDS(pH
700848 AH7Fate A2l A 1412 kg k8- 10,000
X goll A 2087t WA E-2]3he] Qdojzl Ao 2R
trichloroacetic acid4H(H £ 5% ; 125%)9 A AL
e 2o 3 A=A AAZ A2 E 50mM
NaH2PO,-0.1M NaCl(pH 7.5)94 38 o] £ A7 3,
Suprose CL-12 column-& ¢]-4-3}<] FPLC(Fast Protein
Liquid Chromatography)Z A A3t 24 a2 23
o] A g WM3E 7 84t} Chromatography
2] 2738 flow rate ; 0.5mi/min, chart speed ; 0.5cmymin

ojch
zZn o oA

BuuEel AN Byust

Wi 7} A gl weba ukEe] pHG8)E A
o} A pH 39 74#] A 313t 3, A2 A A F7hetn
nRed, By wa A3 1047 7 A= F7)EHA
w2 o] F2E A E A% el ok(Fig. L.
ZFUE2) pH A she WA o {74k Aol 7]
A3te Aoz o]=F pHE W+ W WEY) o
2] & 4 (proteases, amylaseF) 52 B4 o] od & v
e £8% f7aqle] =l Aakg 4 QA

o) g AAL Frle WiE FANEEY 3
gholl 23 B} 3}e] & W32 A 4 oA
FHUH FAHA LEAAH S AX = A EA [dilE
9] rice cake®] Y£) 9 fermented rice layer cake®)
ol = Lar) 2 Yo el viEe) AeFrit #
A= =dl(9,10), olBi Tt A =F 7] 8410] Idlie} A4+
o= globulinF @83 2] A o7t 7)l3l& A e] o}
U 32 ¥l E<roll 2 E3}E arabinogalactan®] Q&) 7]
itk w st oh(1l). ol g AA R v R E o, F
e Sz yiEe] daNY F FEs v Eo)
A3 Auid v Y AL AR MSTAHE
7+ 3 3tol o3 A3 A FI1] e E el
YU 7o) eldrlels AZE oAl wiEe HA F
719} ol B Hise] H-Eo 2 o ZI1(HHE
ol wa}) eyt i o Al o Eo] FzAA e}
Ui A AH Walelt) ubEe] HaAy F JAHE
CO29) #stell &3l S MY S (batter)o] WA=+ &

5.0
WG 4260

i 4.0 L T
1220

4

g 20t -5I -

> {180 E

g 2o} 2| ¢

x 44 140 2

2 1.0} 4

=y ot

8 4100 &

2ol oo L [, &

& 3 do &

0 2 4 86 8 10 12

" Fermentation time(hrs)

Fig. 1. Changes in viscosity(O--0), pH(@®—-@®) and
volume(A --A) of Jeungpyon batter during
fermentation.
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Table 1. Changes in diastase and protease activity of Jeungpyon batter during fermentation

Diastase Protease
Fermentation Protein — — — — — —

time(hrs) (mg/g batter) Total activity Specific activity Total activity Specific activity
(unit/g batter) (unit/mg protein) (unit/g batter)  (unit/mg protein)

0 1.28 19.1 149 245 19.1

2 1.46 21.2 145 26.3 18.0

4 1.54 26.4 17.1 334 21.7

6 1.62 31.6 195 35.8 221

8 154 343 223 47.2 30.7

10 151 35.6 23.6 46.1 305

12 1.82 384 21.1 443 24.3

Protein content and diastase and protease activities of raw rice powder were 0.35, 2.43, 4.94, respectively

Table 2. Changes in blue value and A max of iodine complex from Jeungpyon batter during fermentation

Fermentation time(hours) Blue value(680nm) A max(nm) Absorbance
0 0.208+0.001% 596+0.71% 0.262+0.003°
2 0.203+0.002° 588+1.24° 0.260=£0.002°
4 0.2020.009° 585+1.66% 0.260+0.013°
6 0.198+0.007° 580+2.83° 0.258+0.007
8 0.195+0.007* 579+1.41° 0.244+0.009¢
10 0.189+0.007° 5750714 0.241 £0.008°
12 0.184+0.003° 574+1.019 0.240+0.001¢

Blue value, Max and absorbance of raw rice powder were 0.226+0.007, 591 £2.07 and 0.271*+0.002, respectively

Each value is the mean=SD of three replicate analyses

Values within a column with different superscripts are significantly different at p<0.05 by Duncan’s multiple test
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Fig. 2. Elution profile of rice and Jeungpyon batter
starches on a Sephadex G-75 chromatography.
Rice starch : (@--@), Jeungpyon batter starch
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Fig. 3. Elution profiles of 196 SDS-souble protein ext—
racts from Jeungpyon batter on a Suprose CL-
12 column chromatography.
A : rice powder, B : Ohr, C : 2hr, D : 4hr, E : 6hr,
F : 12hr fermented Jeungpyon batter.
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Fig. 4. Elution profiles of 1% SDS-souble protein ext-
ract and total sugar content of Jeungpyon
batter fermented for 6hr on a Suprose CL-12
column chromatography.

Solid line indicates protein{280nm)
Dotted line indicates carbohydrate(680nm).
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