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Abstract

This study investigated the effect of 2% addition of pectin and alginate on the physicochemical and
retrogradation properties of Jeungpyun, a Korean traditional fermented rice cake. The volume of batters with
alginate and pectin was significantly larger than that of control. Jeungpyun samples with pectin and alginate had
a larger volume with uniform and smaller cell size. All samples showed largest foaming capability after second
fermentation. Foaming capability of the control (0% addition of pectin and alginate) was significantly larger
than that of the treated samples. The amount of reducing sugar tended to increase during fermentation but
decreased after steaming, which was due to the increase in hydrolysis of starch. On the contrary, the content of
free sugar was slightly decreased during fermentation but slightly increased after steaming. The control
contained the largest amount of free sugar after steaming. The microstructure of starch particles after
fermentation showed completely dispersed starch granules with air bubbles. After steaming, the structure was
sponge-like in all samples. Samples with added alginate and pectin had significantly higher water binding
capacity than those of the control. All samples showed noticeably increased solubility and swelling power at 70
C with the control being significantly lower than the treated samples. Retrogradation was measured with a
-amylase and the retrogradation process of the sample with added alginate and pectin proceeded slower than
that of the control. The relative crystallinity was observed through X-ray diffraction method and samples with
added alginate and pectin had smaller crystallinity and delayed retrogradation compared to the control. Thus,
Jeungpyun with the addition of alginate and pectin demonstrated improved functionality and dietary fiber
addition effect. The storage period of was extended as the retrogradation rate was delayed by the addition of
dietary fibers.
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Activation of yeast solution at
40°C water bath for 20 min

’ Mixture of rice flour,
Adding dry ingredients, sugar,
‘ salt and remmining water

l__ Kneading |
|
L Ist Fementation at 35C |
|
| Mixing |
|
Lan Fermentation at 35°C ]
|
Making up in the stainless
frame
|
Steaming for 30 min cooking
thoroughly for 10 min

|

L Jeungpyun

Fig. 1. Flowsheet of the preparation procedure for
Jeungpyun.

Table 1. Jeungpyun formulation" added with pectin and alginate.
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o) AE(dry yeast) 4 g& 40 T a%%‘(g 20 ml
2 20 gl €2 ¥ magnetic hot stirrer (S.M-101,
FAhel A dE AlA 2087 8435 A gz

H7LF 400 g, H7FQ pectin, alginateE 2z

8g 23 4g 4920 g9 Unx B2 A7lea B

o+ RO go X ook

O o mx PN mo B 3o

& ¥ Fel 35C9 §27] (MIR-152, SANYO,
JAPAN)ol A g A Zck oF 17k 302d A 13}
TEF Jt2E W FH2x12x45 aNBEOl FobA

Al o @ AIRFESH 23 MES AT 2y s A
S(45x45x8 cmyll 3087 A% B& nyw Itz 108
7 ES S 3Ue Azsh

2) A gxA

wadd dart gd us 47 100 g 9 1%
ZH10x5x3 cm)2 ©]3}8H3 B4 BA L 9s5te, 1x)2H
A2 BX3 & 40CE F4% 52447 & =24
Z7](FD 5508, AAl#)ollA 1541 52 Axskdh
AZANEE 7HE 8 B 71(B=A] food mixer, 1700A)
2 FA E435td 100 mesh A2 AT S22 YEsty
styrofoam -&7]ol go} WF HEASF T FA o)A T
Z BEE 95t ¥F 20 g7 8 124 (IxIxlan)
-40TCAA F5 SZ2A1Z g8 FEAX7AA 15/
¢ Azt A|RE AMEs o

Ingredients

Sample Rice flour Pectin Alginate Salt Sugar Dry yeast Water
Control 100 0 0 1 10 1 50
Pectin 100 2 0 1 10 1 55
Alginate 100 0 2 1 10 1 65
" Rice flour weight basis(%)
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Fig. 2. The AACC method () =89 raZy & %7-‘3“8]:}- (water binding
measuring template chart for . -
capacity) =73
Jeungpyun. ) ) .
(1) Volume: B+C+D, AEE2 ARRSE tix7 A7FR, HIZFQl pectin,
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A BYd9 FF%, B: ¢4 3309 4
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12
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%719 53 - F7TFY 3=

100
2719 s8% *

=35 (%)=

@ X4 SdEe] 9% 27 2 4uH BPHE

XA 3HdE(Rigaku Geigerflex Gf max II-A, ToKyo,
Japan)E FF3st7] st SHZZ0x5>3 )&
Wrapell A W&4T) BBshdEA 0,1, 2, 3,7 ¢
2 302 NBE AR B2 42T oRisT
100meshA| 2 A ZE2 wHEew 771z21e
target : cu-ka, filter : Ni, voltage : 35 kV, current : 20
mA, full scale range, 3000 cps, scanning speed : 1%/min
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Table 2. Volume, symmetry and uniformity indicies” of the
Jeungpyun added with 2% pectin and alginate after steaming.

9, NWIRE AE FEY olASH 4% AF F

. Volume  Symmetry  Uniformity
Sample Ratio(%) Index Index Index
Control 0 92.67° 0.67° 0.33°
Pectin 2 110.67° 0.33" 0.33"
Alginate 2 111.67° -1.67° -0.33°

" Means of three replications ; same letters in a column are
not significantly different each other (p<0.05).
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Alginate 2%
Fig. 3. Cross-sectional views of Jeungpyun added with
2% pectin and alginate.
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Table 40 et Ear) AP el 7| 234
g2 g98og &7t thP<0.05). 23 wE % 7]

TFAHE L g2, alginate, pectinds O 2 Z+z}b 32.53%,
24.37%, 22.53%°]%} 2.1 alginate$} pectine A} &7+H2]

$937) Atk WEe A FHLL WFo g3
43 g79 EREEL yBgs sdod. 2y

ol ael A4ol AAHA Fe WE2FA A7 7)

Table 3. Changes in fermentation time and dough volume during fermentation” of the Jengpyun added with 2% alginate

and pectin,
Fermentation time Fermentation volume”
Sample Ist FT(min) 2nd FT(min) Ist volume 2nd volume
OFT MFT OFT MFT OFV MFV OFV MFV
Control 90+5™ 150+20° 60+5° 120+10° 2.0+0.15* 2.9+021° 2.2+0.25° 3.0£0.02°
Alginate 12047 20510 80+5" 160+5° 2.5+0.02° 10.0£1.0° 3.0+0.11° 12.0+1.0°
Pectin 100£15° 180+10° 70+5% 145+5" 2.5+0.01" 9.0+1.0° 3.0+0.10" 10.0£1.0%

OFT: Opitimum fermentation time,
MFT: Maximum fermentation time,
First volume on last volume rate.

OFV: Opitimum fermentation volume
MFV: Maximum fermentation volume

Means of three replications ; same letters in a column are not significantly different each other(p<0.05).
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Table 4. Foaming ability during fermentation of Jeungpyun
batter added with 2% pectin and alginate.

Sample B E(%) 1 F(%) 2 F(%)
Control A17.47°Y #25.60° #32.53°
Pectin %1377 ©17.80° %2253
Alginate %14.83° ®18.53° %24 37"

BF: before fermentation, 1 F: first fermentatiom,

2 F : second fermentation

Same letters are not significantly different each other(p<0.05).

" Mean values of foaming ability at different fermentation
stage for each treatment (row).

2 Mean values of foaming ability for each treatment (column).

2) @A} frel g

ge AEo e B SdAe) gl 44
A% FLE YEES S 4 A WE 3
He] B9 §YTS Table 59 2T 2AT
WA 7o) %—7}@1 % ee 3 Jerg. 4

? b Hdzk J4
o FAF /‘1}‘1 3 Za —5_‘1: BFeE et
olg} e AP g2 ZHATNNY AAIE §A
3 Ao YdkPark YS 1989, Na HN S 1997, Lee
M, 1998). Z+ Al89] 23 @E & f|2TE 585308
Mg Bgn ggez Hd Hrb(5.103), €4 A
7H4.740) 0.2 2 AR {937 AT
(P<0.05). &2} Foll AT /\1*161 FasteE 74‘6:}01
Ak FElge FATH G YEAD] FHES

€]
So2 #He 1.019, €74 0934

2 7 gt &
o2 foxoz Fas Bt FAdFH] 24 Ew
o pH7} PobA I(Kim HYL 5 1999) ¥t o] %7}
st A2 AR 93t ofdEtA g &do] AA Fob
A AR F Aol &usly] dEolth FAF &4
ol AAs Zaste AL 39 EHPEI A F
7vE 7] WEolw fElgY HEFY Faore HEF v
BE 4 2 ZF0 79l & Aoz B

3) vz #HF

pectin ¥ alginate & H7tY FHY dHFXRE
AR A @nZ o 2(SEM) #agt A= Fig. 4-69)
Eb ubel 7tk pectin, alginateE J7}e 2H ] W
A A g AdEAxe =
g ol R} Hls2d 7ol
FHE EH ojst o] & A =
A% 7 W ouA mde 34 o 2

(Esau K 1977). a8y 2art #9 F7M++= alginate,
pectin /bt <o g2 waHdKRtg 4 sEZR #HE

2 dhE 99 A gol YATY 2BRo

CO, 7k X & BAon T4 fo= RS ¢
FEHIL AZ A golg & ol§ Xo] B F &
At #-9 FHL2 FJ7HFQl alginate, pectin £O.E O
ZTEY g2 JEUYAEC] SEHY $9 FEEY
olal E sl sEHX FH=E Fdd 71Fol
Holal yFo] WFe wEY oE "ids g2

Table 5. Chahges in reducing sugar and free sugar of Jeungpyun added with 2% pectin and alginate batter during

fermentation and after steaming.

Reducing sugar(%)

Free sugar(%)

Sample BF IF 2F AS BF IF 2F AS
Control A9 43677 A5.197° 75.853° #5.597° “1.204° A1.184° A1.035° A1.102¢
Pectin 2.380" %4777 5,103 °4.907° “1.061° “1.026° “0.914° “1.019°
Alginate #2.340" “4.247° “4,740" “4.514° ©1.034" 0.960° Y0.919" %0.934°

BF: before fermentation,

1 F: first fermentation, 2F : second fermentation

AS: after steaming, Same letters not significantly different each other(p<0.05).
YMean values of reducing sugar and free sugar for fermentation stages or after steaming at each treatment (row).
“Mean values of reducing sugar and free sugar for each treatment at each fermentation stage (column).
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Fig. 4. Scanning electron
micrographs for the control batter
and Jeungpyun.

BF : before fermentation,

AF : after fermentation
AS : after steaming.

AF :

3. HIZQ S4Hs}
D #E2dFt F

pectin, alginate®] TETHFH FHE ANxe FF9
TG, TEATE L2 Table 63 At} BrlFo 8
kol 295%8 FYHo s E FEIFL BY
on H7FEQl alginate, pectin FEFF L 22 10.5%,
55%2 dE&T-EG FAh o= w2 FEZARY
< alginate, pectin F7}#2 27 5599, 51887 W%

TR godos B FRAVYS HGYTHP<005).
alginate, pectin7} 2] oo} Ze WAL WHIHOA
e AESHUE Be /14 aTaat
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Fig. 5. Scanning electron
micrographs for batter and
Jeungpyun added with 2% pectin
BF : before fermentation,

after fermentation,

AS : after steaming.

ozt 31

Fig. 6. Scanning electron micrographs
for batter and Jeungpyun added with
2% alginate.

BF : before fermentation,

AF : after fermentation,

AS : after steaming.

Table 6. Moisture contents of raw powder and moisture
contents and water binding capacity of Jeungpyun added
with 2% pectin and alginate.

Moisture  content(%) Water binding

Sample capacity(%)
Raw Jeungpyun Jeunpyun

Control 29.5% 49.6" 428.7°
Pectin 5.5° 49.4° 518.8"
Alginate 10.5° 50.9° 559.9°

" Same letters in a column are not significantly different each

other(p<0.05).
old] =3¢ RE AREY 3ol 494--50.9%

2
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9 0 2(P<0.05) ¥tk Table 8o et #3g=He
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Table 7. Solubility of Jeungpyun added with 2% pectin and
alginate

Temperature Control Alginate Pectin
50T 15.30° Y19.33° “17.4°
60T Y16.80° “21.33° V18.80°
70C “18.30° “23.10° “20.30°
80°C %22.93% %27.43° %24.67°
90°C 725.67° "31.17° 727.53"

Same letters in a column are not significantly different each

other (p<0.05).

" Mean values of solubility for treatments of each temperature
(row).

? Mean values of solubility for temperature at each treatments
{column).

#322 Hat8 A A2A A6352005)
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of wE g-amylase iodine methedE o] &3 =3P e+=
Table 9¢} 2ty A& 7|7ko] Z71ge] wel Z+ A&

7+l :3) S7VetATh 24X AZGAL pectin 2
alginate F7} 7= 7579 6819 F£XE R YERT
o foHog g2 x3txg uERN JITHP<0.05).
A2 48X Z7EF T2A|Zbol A= alginate, pectin H7FE9]
£o8 g2 3= E Yeifidoh AF 72213 A
izt =3 A 24X £ x3lko) H|Ehy
349 x5} F7FeE Bl ¥ HUHY k=
alginate’= 2.84), pectin 29u)9] =3} F718L B
A7F9 ksl IPYEETF 4UgsS ¢ 7 AdATh

4) XA A=A o7 FdiF el A=

A2+ 717k pectin ¥ alginateE H7bsE Z2H Y XA
sAdEe 9§ Ay ZAPSEE Fig 7973 2o
1550 28 23°7b2] 27 peakE R} AYHA AY
type?] e e Yehhdth ok 2223° ZA9 A2 P
48 AREA A peak Fol(F 2223° 2A)E A
Y A d¥x=9 AR o) gHeH AZLT
7t Erbgel meh XA 8 Fyol AW dtEst
Ae AL 7} Frteted =37t 1D & ond

Table 8. Swelling power of Jeungpyun added with 2%
pectin and alginate

Temperature Control Alginate Pectin
50T Y6.43" v7.65° Y6.46"
60°C “7.07° U827 “7.01°
70°C “7.91¢ “9.83" “8.57™
80°C ¥9.51¢ #12.28" ®10.86°
90°C *12.06° *14.81° *13.56°

Same letters in a column are not significantly different each

other (p<0.05).

Y Mean values at different of swelling power each treatment
(row).

? Mean values at different of swelling power for each
treatment temperature (column).

Table 9. Retrogradation degree of Jeungpyun added with
2% pectin and alginate during storage at 4T.

Hr Control Pectin Alginate
24 “10.27" “7.57° “6.81°

48 %20.03" ®14.33° ®11.37%
72 A34 47" 2207 #19.43™

Same letters are not significantly different each other(p<0.05)

Y Mean values of retrogradation degree for treatments (row)

? Mean values of retrogradation degree for storage time
(column)
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Fig. 7. X-ray diffraction patterns Fig. 8. Xwra

of control Jeungpyun during storage
at 4TC.

storge at 4C.
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Fig. 9. X-ray diffraction patterns of
added with 2% pectin
during storage at 4T.

patterns

A 0ds 71Fez 3 JdFql 2Fsd == AF
1Y A pectin H7}5-(6.7%), alginate A 7}7(5.6%)7}
2T 83%HET FoFo g ItP<0.05). A%
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-Amylase iodine methedo] 2% =& =43 A9

Table 10. Relative crystallity and retrogradation ratio of Jeungpyun added with 2% pectin and alginate during storage at 4C.

Sammple Storage days 0 1 2 3 7 30
Control Relative crystallity 0.145% 0.157 0.171 0.191 0.219 0.292
Ratio retrogradation 100' A9108.3%" *117.9¢ *131.7° A151.0° 4201.4°
Pectin Relative crystallity 0.150 0.160 0.173 0.185 0.202 0.276
Ratio retrogradation 100" #106.7° A115.3° %123.3¢ "134.7° ®184.0°
Alginate Relative crystallity 0.143 0.151 0.159 0.172 0.184 0.261
Ratio retrogradation 100" ©105.6° ®111.2° ©120.3¢ #128.7° ?182.5"

Same letters are not significantly different each other(p<0.05)

" Mean values of ratio of retrogradative for storage period at each treatment (row)
 Mean values of ratio of retrogradative for treatments of each days (column)
 Relative crystallity was estimated from the area of crystalline peaks at diffraction degree (Fig. 7-9)
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