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Quality Characteristics of Jeungpyun Prepared by Rice Sourdough
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Abstract

The purpose of this work was to improve the quality of Jeungpyun made with rice sourdough, which was
prepared using a mixed culture of Saccharomyces cerevisiae (S. cerevisiae) and Leuconostoc mesenteroides (L.
mesenteroides) strains, and to also develop a new process for Jeungpyun preparation using the rice sourdough.
The Jeungpyun was manufactured through proofing for 3 hr at 30°C and steaming steps after mixing the
ingredients, including pre-fermented rice sourdough, rice powder and water. After proofing, the expansion ratio
of the Jeungpyun dough ranged from 109 to 135% and the pH was decreased to pH 3.80~4.09. The volumes
of the Jeungpyun samples prepared with rice sourdough were 18~45% greater than that of the control. In
particular, the Jeungpyun made with rice sourdough containing 10% brown rice (CM-10) had a significantly
greater volume (266 mL). Also the rice sourdough Jeungpyun samples had well developed dense porous structures
compared to the control. According to sensory evaluations, the sample prepared with rice sourdough containing
10% brown rice was preferred. Finally, the physical quality (texture properties) and microbiological shelf-life
of the Jeungpyun was improved by using the rice sourdough.
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o £& ¥ BIES e ¥ A&aF Ee B 59 4AE vF o2 A e R FHL g5 ol dxaRE
o2 MM HEAZ F H Ao, THL LUIF Al A7t AE-3te] @Az Az E T
F5 AHES Aolth(1). 1 F FHLE ZAFVIREH SE9 SHA, ST FARE S48 Ze W A5 Az
AZzog 3FEOoH 80 HE Wo g wgstyct 2HA] Yol e TFEE 93] pre-fermented dough starter
(2-4). & AHgeH, Aty o g T RTE AMSS AT SR} Ak
FH FAEQ] AVHFE o] &3 & RS2 W s S FAlOl AHgE Aoz ERFE 4 Qlth Pre-fermented
7 2] SFE(gluten)?} 2 FEAd B Ago= 7t dough starter= Y7}, &, A8 v AR89 fAS &
2x o] oty o]Z I3 S FARE 3t HiHe H3le] 12~24A13F & TEAA A2 7)ol A
W Bk oAy 2AE ] oHoh ey HanA s UZLE, &, 2, 7|8 A5E Y3 Xdlo] SFElo] 73
Ta A G A FAe] 3 WA Aol 93] oj= A E Q= (dough) S T & draAoa] < 908 B2t 13}
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B W 579 553 A7 Ao RAdn @A) AA FHY AxTAS WY AW F pre-fermented
U it AxFAHL WAVLFA e AF, §FE dough starterg AH&3lA] &2 EFHHNSHH FAFS)
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’ Raw materials ‘
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Fig. 1. Manufacturing process of rice sourdough for Jeung-
pyun.

Table 1. Comparison of formula for the preparation of con-
ventional and sourdough Jeungpyun

Ingredients (g) Conventional Sourdough
Jeungpyun

Rice sourdough — 250.0

S. cerevisiae suspension 250.0 —

Rice powder” 7125 5875

Water 197.5 322.5

Total 1,160 1,160

YSpaked rice in water for 24 hr at 4°C (moisture content of
soaked rice: 35.9%).

Sourdough
Raw materials

|
’ Mixing ‘

l

’ Dough ‘

!

’ Proofing (35°C, 3 hr) ‘

l

’ Steaming (30 min) ‘

!

’ Jeungpyun (Cooling, Packaging) ‘

Fig. 2. Manufacturing process of sourdough Jeungpyun.
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gran(SHE 713 9 249 2, 3 2Zsg-14, 23
AAT-53), texture(Z A7, 217, Ymrh-14, $o-5%),
flavor(&, Y c}-13, Ec}-5%), taste(2r, Ymop-14, =
t}-5%), overall acceptance(H A& 7|Z =, Ymo-13, =
t-53)ollen Zh aHES 5 HEHo g SASIATHIT).
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Table 2. Change of specific gravity and expansion ratio in Jeungpyun dough during proofing at 35°C

Specific gravity (g/g)

Expansion ratio (%)

]eggfp f;u n Fermentation time (hr) Fermentation time (hr)

8 0 1 2 3 0 1 2 3
CM-0 1.14%Y 1.14° 1.09" 1.02° 100 103" 106" 109°
CM-10 1.15" 1.10% 0.99* 0.86 100 104" 112¢ 1350
CM-30 1.14® 1.09" 0.99* 0.86™ 100 109" 123 133
Control 1.04° 1.04% 1.03¢ 1.02f 100 100° 100° 101°

"Means with different superscripts within the same column are significantly different (p<0.001).
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Table 3. Change of pH in Jeungpyun dough during proofing
at 35°C

Jeungpyun Fermentation time (hr)
dough 0 1 2 3
CM-0 5.76% 5.15 453" 4.09°
CM-10 5.08" 4.40° 4.12¢ 3.93¢
CM-30 459" 415" 397 3.89™
Control 658" 6.23' 6.18" 6.07%

UMeans with different superscripts within the same column are
significantly different (p<0.001).
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Table 4. Weight, volume, height, and specific volume of Jeungpyun with rice sourdough

Jeungpyun Height (mm) Volume (mL) Weight (g) Specific volume (mL/g)
CM-0 34.51+0.55""¢ 216.67 +5.77" 87.07+1.52" 2.49+0.06
CM-10 35.71+0.76" 266.67+5.77° 88.62+1.93" 3.01+0.01%
CM-30 35.68+0.68" 240.00+0.00° 91.57+0.56™ 2.6240.02°
Control 27.62+0.53 183.33+5.77% 88.27+0.77% 2.084+0.05°

YData are shown as means = standard deviation (n=3).

YMeans with different superscripts within the same column are significantly different (p<0.01).
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CM-0

CM-10

CM-30

Control

Air cell
(Magnification ratio: x 20)

Air cell wall
(Magnification ratio: x150)

Air cell wall structure
(Magnification ratio: x 1000)

Fig. 3. Scanning electron micrographs of air cell, air cell wall, and air cell wall structure in Jeungpyun produced with rice

sourdough.
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Fig. 4. Sensory evaluation of Jeungpyun. @, CM-0; v, CM-10;
H, CM-30; ¢, Control.
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vEbstth vt(taste) ¥ AAF 7] E % (overall quality)E &
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Table 5. Change of hardness in Jeungpyun added with rice sourdough during storage at 4°C

(unit: maximum weight, g)
Jeungpyun Storage period (hr)
- 0 24 48 72
CM-0 290.0+ 14.17°% 1770.0 +28.3™ 4505.0 +134.4° 6150.0+1046.5"
CM-10 342.0+28.3% 745.0+49 5% 3720.0+311.1™ 4130.0+14.1°
CM-30 591.0£12.7" 1532.5+186.0™ 5570.0 +28.3¢ 6785.0+1776.8"
Control 396.5+43.1° 6080.0+331.8" ND? ND

YData are shown as means * standard deviation (n=3).

YMeans with different superscripts within the same column are significantly different (p<0.01).

INot determined.

Table 6. Change of pH and bacterial counts in Jeungpyun with rice sourdough during storage at 30°C

pH Bacterial counts (log CFU/g)
Jeungpyun Storage period (hr) Storage period (hr)
0 24 48 72 0 24 48 72
CM-10 4.44°V 4.36° 431° 3.86° ND? 367+0.19”  463+0.03 471+0.30
Control 5.73° 5.71¢ 567 367 ND 5.56+0.05 6.83+0.03 7.36+£0.07

"Means with different superscript within the same column are significantly different (p<0.01).

?)Not detected.
YData are shown as means = standard deviation (n=3).
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