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KEYWORDS ABSTRACT
Jeungpyun, The purpose of this study was to promote consumption of rice through production of jeungpyun added
Blueberry jeungpyun, with blueberry attracting attention as a functional food material and to develop a functional blueberry
Blueberry, supplement suited to the preference of Westernized consumers. For that pupose, we performed physico-
Rice cake, chemical quality test and sensory test after preparing the jeungpyun added with blueberry powder based
Fermentation. on a ratio of 1%, 2%, 3%, and 4% of rice flour. The results of this experiment can be summarized
as follows. When the addition of blueberry powder increased, the moisture content in jeungpyun de-
creased, but there was no significant difference between the samples. The lightness and the yellowness
related to chromaticity decreased and redness increased when the addition of blueberry powder increased.
The pH of the dough in jeungpyun increased significantly (p<0.001) when addition of blueberry powder
increased. As the fermentation progressed, the pH tended to decline. The volume of dough decreased
when addition of blueberry powder increased. The volume was the highest after the first fermentation,
and decreased after the second fermentation. Viscosity decreased significantly as the addition of blue-
berry powder increased, and increased as fermentation time increased, and decreased after the third
fermentation. A test was conducted to determine difference in characteristics, and the results showed
that the color intensity, cell uniformity, blueberry flavor and sweetness were strong when the addition
of blueberry powder increased. The results of preference test showed that JB3 containing 3% blueberry
powder had the best appearance, flavor and overall acceptance.
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Table 1. Formulas for jeuengpyun added with blueberry
powder

Samples
Ingredients(g)

CON  JBI IB2 JB3 IB4
Rice flour 100 99 98 97 96
Blueberry powder - 1 2 3 4
Salt 1 1 1 1 1
Sugar 20 20 20 20 20
Water 30 30 30 30 30
Takju 30 30 30 30 30

CON : Rice flour 100 g.

JB1 : Rice flour 99 g, blueberry powder 1 g.
JB2 : Rice flour 98 g, blueberry powder 2 g.
JB3 : Rice flour 97 g, blueberry powder 3 g.
JB4 : Rice flour 96 g, blueberry powder 4 g.
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Table 2. Moisture contents and Hunter's color value of jeungpyun added with blueberry powder

99

CON JB1 B2 JB3 JB4 F-value
Moisture contents 44.01+0.36 43.40+0.29 42.90+0.79 42.34+0.26 41.41+0.79 1.02™
, 94.34+0.00° 83.13£0.02° 77.5140.01° 71.09+0.02° 67.2140.02° 1,604,940.12""
Hunter's
color a —7.21+0.02° —1.65+0.08° 0.47+0.02° 2.22+0.05° 3.38+0.05° 21,992.05™
value b 7.47+0.03° 5.060.02° 4.98+0.03° 4.86:0.03¢ 4.74+0.03¢ 4729.67"

CON : Rice flour 100 g.

JBI : Rice flour 99 g, blueberry powder 1 g.
JB2 : Rice flour 98 g, blueberry powder 2 g.
JB3 : Rice flour 97 g, blueberry powder 3 g.
JB4 : Rice flour 96 g, blueberry powder 4 g.
MeantS.D., ™ No signification, * p<0.001.

*° Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 3. pH of jeungpyun added with blueberry powder
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CON JB1 JB2 JB3 JB4 F-value

Non fermentation 5.69+0.014 5.67+0.024° 5.6440.014¢ 5.60+0.0144 5.56+0.014¢ 6021

Ist fermentation 5.34+0.045 5.28+0.025° 5.23+0.025¢ 5.19+0.015¢ 5.17+0.015¢ 33.98™

2nd fermentation 4.90+0.01% 4.89+0.02¢° 4.86+0.027% 4.86+0.01<™ 4.86+0.01™ 5.81"

3rd fermentation 4.86+0.07% 4.81+0.00™ 4.80+0.02"° 4.77+0.01> 4.74+0.00™ 572"
F-value 22229 2,002.52"" 3,805.50"" 5,074.52" 3,593.24™

CON : Rice flour 100 g.

JBI : Rice flour 99 g, blueberry powder 1 g.
JB2 : Rice flour 98 g, blueberry powder 2 g.
JB3 : Rice flour 97 g, blueberry powder 3 g.
JB4 : Rice flour 96 g, blueberry powder 4 g.
MeantS.D., * p<0.05, ™" p<0.001.

a4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
AP Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 4. Volume of jeungpyun added with blueberry powder

CON JB1 B2 JB3 JB4 F-value
Non fermentation 2000.00° 200:+0.00*" 200:+0.00° 200-+0.00° 200:0.00° -
Ist fermentation — 245.00+3.00%*  239.3343.06™ 236.67+4.16™ 224.33+5.1% 221.67+2.89* 16717
2nd fermentation  240.67+2.63%  210.67+7.02% 188.33+6.16° 167.33+8.58% 164.00+2.00 35.79™
3rd fermentation  197.00£3.00  168.00+2.00 163.00:£2.00Db 153.00£1.00<° 150.67+3.06™ 15.51™
F-value 226.34™ 9.38™ 137.18™ 5117 837.86"™

CON : Rice flour 100 g.

JBI : Rice flour 99 g, blueberry powder 1 g.
JB2 : Rice flour 98 g, blueberry powder 2 g.
JB3 : Rice flour 97 g, blueberry powder 3 g.
JB4 : Rice flour 96 g, blueberry powder 4 g.
MeanS.D., ™ p<0.01, ™" p<0.001.

"¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
A™D Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 5. Viscosity of jeungpyun added with blueberry powder

CON JBI JB2 JB3 JB4 F-value
Non fermentation  66.87+2.06 62.2343.69>° 63.77+3.07°° 59.73+1.31% 52.0043.42% 11.64™
Ist fermentation 78.23+1.74% 77.000.56™ 69.37+0.35% 60.33+1.10% 58.87+0.35% 25574
2nd fermentation 121.60+4.35% 95.63+2.47"° 93.47+4.24"° 85.07+0.91" 84.53+2.75"¢ 66.54™"
3rd fermentation 70.67+1.26% 68.60:£0.40 57.900.72"° 55.37£1.91° 47.43+1.97™ 141.88™

F-value 276.35" 124.91"™ 104.25™ 294427 141.24™

CON : Rice flour 100 g.

JBI : Rice flour 99 g, blueberry powder 1 g.
JB2 : Rice flour 98 g, blueberry powder 2 g.
JB3 : Rice flour 97 g, blueberry powder 3 g.
JB4 : Rice flour 96 g, blueberry powder 4 g.

MeantS.D., ™ p<0.001.

a4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
AP Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

£ Table 63} 2t} ohd A4l 71213 Axle} AT 7139 Z7](cell size)
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Table 6. Attribute difference test results of jeungpyun added with blueberry powder
CON JB1 JB2 JB3 JB4 F-value
Color intensity 1.4240.76° 2.48+0.814 3.77+0.84° 4.71+1.07° 5.65+0.95° 110.70™
Cell size 3.58+1.39 3.87+1.11 429+1.16 4.06+1.31 3.81+1.40 13778
Cell uniformity 3.03+1.22° 3.81+1.28" 3.84+1.39° 4.03+1.22° 4.03+1.54° 2.90%
Blueberry flavor 1.3240.65 1.97£1.14° 2.68+1.45° 3.06+1.46" 3.13+1.69° 10.54™
Alcohol flavor 3.45+1.89 3.19+1.47 3.48+1.52 3.97+1.33 3.68+1.60 1.04
Sweetness 3.06+1.67° 3.16+1.44" 3.52+1.23%* 3.97£1.43" 421+1.78 3.23°
Acidity 2.43£1.50 2.33+1.12 2.57+1.30 2.70+1.29 2.41+1.38 0.36"
Chewiness 5.06+.26 4.74+1.29 4.55+1.41 4.94+1.21 4.90+1.45 0.70™
Moistness 4.74+1.24 4.74+1.18 439+1.12 5.03+1.14 4.74+1.21 1178
Softness 4524123 435+1.25 429+1.22 4.81+1.28 4.39+1.33 0.81"
After mouthfeel 3.65+1.43 4.03+1.17 4.13+1.18 4.26+1.39 4.23+1.20 1.16™

CON : Rice flour 100 g.

JBI : Rice flour 99 g, blueberry powder 1 g.

JB2 : Rice flour 98 g, blueberry powder 2 g.

JB3 : Rice flour 97 g, blueberry powder 3 g.

JB4 : Rice flour 96 g, blueberry powder 4 g.
MeantS.D. ™ No signification, = p<0.05, ™ p<0.001.

Numerical scores were given to the acceptance levels with 1 =‘extremely weak’ and 7=‘extremely strong’.
"¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 7. Acceptance test results of jeungpyun added with blueberry powder

23 A4S Byt

CON JBI B2 JB3 JB4 F-value
Appearance 4.44+1.57° 4.10+1.47° 4.45+1.36° 5.29+1.10° 4.53+1.28° 3.33
Flavor 4.18+1.14 4.06+1.29° 4.45+1.15° 5.13+1.38° 437+1.31° 236"

Taste 4.45+1.34 3.94£1.26 4.42+1.41 4.94+1.44 4.70+1.47 225N

Texture 4.61%1.28 429+1.35 4.74+1.15 4.97+1.64 4.47+1.43 1.09™
Overall acceptance 4.97+1.56° 4.26+1.32° 4.29+1.42° 5.10£1.33° 4.33+1.49° 2.53"

CON : Rice flour 100 g.

JBI : Rice flour 99 g, blueberry powder 1 g.
JB2 : Rice flour 98 g, blueberry powder 2 g.
JB3 : Rice flour 97 g, blueberry powder 3 g.
JB4 : Rice flour 96 g, blueberry powder 4 g.
Mean£S.D., ™ No signification,” p<0.05.

Numerical scores were given to the acceptance levels with 1 =‘dislike extremely’ and 7=‘like extremely’.
*® Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.



ge) 2Ue W

574 Aol AAL A, Ae] ZF=(color intensity), 713-2] o
24 (cell uniformity), £ 2] HA (blueberry flavor)$} Tt
(sweetness) -2 EFH| 2] HrlFo] S71E45 fFol4o
2 Zretvtal ko, 7189 A7](cell size), = HAY
(alcohol flavor), 41 9k(acidity), %4 €1 4d (chewiness), ZZ3F 7
S=(moistness), F-E2]> 7 E(softness) L 4l Fo] =7
(after mouthfeel)S &-FH|2] H7}Fol| whel {2421 2ol
£ Ho|x| it

715 = AL A3, vhtaste)9d Bl 2 (texture)e] 7] EEE
A5 Zrol fFo] ARl Apo]l & HolA| kot 9| FH(appea-
rance), ‘B Al(flavor) =3 A A2 7] 5 E(overall accep-
tance) GA] E-FH|] 3%= 73 IB3o] foFow 7
A5 Zor F7EA

ode] Az, BFvE SHE AxT o 443 &
Fle] wde] H7F Al sl 713xE o A"
2 amle] Z7FE AN gl Sukehe &)
AR gl slo] ATtR dvjsA] Fete Sl E 2
2 7bgete] #7PHAE wola, 1 o8] AdE HE
S Aol AtzETh 25 Ael7ledel #eld ST

o o g8 % 7| 5E F11e] Ego] B Zloje} A

&

REFERENCES

Cho, E. J., Kim, M. J., & Choi, W. S. (2007). Quality properties
of jeung-pyun with added with prickly pear (Cheonnyuncho)
powder. Journal of East Asian Society of Dietary Life, 17(6),
903-910.

Cho, Y. H., Woo, K. J., & Hong, S. Y. (1994). The studies
of jeung-pyun preparation (In standardization of prepara-
tion). Korean Society of Food & Cookery Science, 10(4),
322-328.

Francis, F. J., & Pericles, C. M. (1989). Food colorants: Antho-
cyanins. Critical Reviews in Food Science & Nutrition,
28(4), 273-314.

Han, J. M. (2013). Quality characteristics of Yanggaeng added
with blueberry powder. (Master's thesis). Daejin University.

Hwang, H. S., Han, B. R., Han, B. J. & Chung R. (2010). Ko-
rean traditional food written by three generations. Seoul,
Korea: Kyomunsa Publishing.

Jackman, R. L., Yada, R. Y., Tung, M. A., & Speers, R. A.
(1987). Antocyanins as food colorants - A review. Journal
of Food Biochemistry, 11(3), 201-247.

Ji, J. R, & Yoo, S. S. (2010). Quality characteristics of coo-
kies with varied concentrations of blueberry powder. Jour-
nal of East Asian Society of Dietary Life, 20(3), 433-438.

o =

3t SHe| FHEA 103

Jung, J. Y., Choi, M. H., & Hwang, J. H. (2004). Quality cha-
racteristics of jeung-pyun prepared with paprika juice. Jour-
nal of the Korean Society of Food Science & Nutrition,
33(5), 869-874.

Jung , S. Y., You, H. H, Kim, K. S., & Shin, M. K. (2005).
Effect of powdered green tea(Mal-Cha) on the quality of
Jeung-Pyun. J East Asian Soc Dietary Life, 15(6), 766-772.

Kang, H. H. (2009). Determination of biologial activities of
Korean berries and their anthocyanin identification (Docto-
rial dissertation). Kyungsang University.

Kang, 1. H. (1991). Korean cultural history. Seoul, Korea:
Samyoungsa Publishing.

Kang, M. S. & Kang, M. Y. (1996). Changes in physicoche-
mical properties of jeungpyon(fermented and steamed rice
cake) batter during fermentation time. Journal of the Ko-
rean Society of Food Science & Nutrition, 25(2), 255-260.

Kang, S. H. (2004). Quality characteristics of jeungpyun added
with rosemary powder and optimum thawing condition of
frozen rosemary jeungpyun (Master's Thesis). Kyunghee Uni-
versity.

Kim, E. M. (2005). Quality characteristics of jeung-pyun accor-
ding to the level of red ginseng powder. Korean Journal of
Food and Cookery Science, 21(2), 209-216.

Kim, K. S., & Lee, S. Y. (2002). The quality and storage
characteristics of jeung-pyun prepared with Opuntia ficus-
india var. sabolen powder. Korean J Soc Food Cookery
Sci, 18(2), 179-183.

Lee, Y. J. (2011). Quality characteristics dough and complete
product of Jeungpyun(fermented rice-cake) by the traditio-
nal method : Based on the cookbooks published since the
last of 1800's (Doctorial dissertation). Chunbuk National
University.

Moon, H. K., Lee, S. W., & Kim, J. K. (2013). Physicoche-
mical and quality characteristics of the Korean and Ame-
rican blueberries. The Korean Society of Food Preservation,
20(4), 524-531.

Nam, T. H. (2002). A study on the quality characteristics of
jeung-pyun by the addition of chitosan-oligosaccharide. Ko-
rean Society of Food & Cookery Science, 18(6), 586- 592.

Oh, C. H. & Oh, N. S. (2009). Quality characteristics of
Jeungpyun prepared by rice sourdough. J Korean Soc Food
Sci Nutr, 38(9), 1215-1221.

Park, G. S., Park, C. S., Choi, M. A., Kim, J. S. & Cho, H.
J. (2003). Quality characteristics of jeung-pyun added with

concentrations of Paecilomyces japonica powder. Korean



o,

:
@
N
3

104 o= 1]
Society of Food & Cookery Science, 19(3), 354-362. of white bread and sponge cake (Master's Thesis). Cho-
Park, M. J. (1998). Effect of green tea powder addition to dang University.
Jeungpyun on physicochemical property and textural pro- Shim, Y. H., Yoo, C. H. & Cha, G. H. (2000). Sensory and
perty during storage. Resource Science Research Institute physiochemical characteristics of jeungpyun prepared with
KongJu National University 6(1), 371-399. the additions of pine leaves powder. Seoul Women's Uni-
Park, Y. S. & Suh, C. S. (1996). Changes in chemical pro- versity Journal of the Natural Science, 12(1), 81-93.

perties of Jeungpyun product durings fermentation. Korean

Society of Food & Cookery Science, 12(3), 300-304. 2017 12€ 04 7
Rural Development Administration(2008). Blueberry. Gyunggi, 2017 12€ 219 1A =
2018'd 01¢ 199 =% A

Korea: RDA Publishing.
Seo, D. C. (2009). Effects of blueberry on the characteristics



