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Quality Characteristics of Jeung-pyun Added with Purple Sweet Potato

Eunsil Choi, Lana Chung*

College of Hotel & Tourism Management, Kyung Hee University

Abstract

This study examined the quality characteristics of Jeung-pyeon made with wet non-glutinous rice flour and rice wine. The
samples of Jeung-pyeon were prepared with different ratios of cooked purple sweet potato (0, 3, 6, 9, and 12%) to analyze
the water content, sugar content, pH, chromaticity, texture characteristics, and sensory evaluation. No significant difference
in water content, sugar content, and springiness was observed among the 5 samples. The pH and volume showed the
highest level at 0%. The L-value and b-value decreased while the a-value increased. The hardness, chewiness, and
gumminess were highest at 9% and lowest at 12%. The extent of violet chromaticity and pore size were optimal in 9%. In
addition, 9%-added purple sweet potato showed the highest score of odor, taste, texture, and overall acceptability. In
conclusion, the optimal addition for the highest acceptability of cooked purple sweet potato was 9%.
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<Table 1> Formulas for preparation of Jeung-pyun added with

purple sweet potato (2)
Sample!
Ingredient

CON P3 P6 P9 P12
Rice flour 100 100 100 100 100
Purple sweet potato 0 3 6 9 12
Salt 1 1 1 1 1
Sugar 20 20 20 20 20
Water 30 28.5 27 255 24
Takju 30 30 30 30 30

Con: Jeung-pyun added none purple sweet potato 0%
P3: Jeung-pyun added 3% purple sweet potato

P6: Jeung-pyun added 6% purple sweet potato

P9: Jeung-pyun added 9% purple sweet potato

P12: Jeung-pyun added 12% purple sweet potato

‘ Soaking rice for 12 hour ‘
{
‘ Draining Non-glutinous rice for 1 hour ‘
{
| Milling 2 time |«
{
Sieving through 40 mesh <«

s

Add Salt 1%

Add Purple sweet
potato

Add Water, Takju,
Sugar

Mixing <«
\
‘ Ist fermentation at 35°C for 4 hour ‘
\
‘ 2nd fermentation at 35°C for 2 hour ‘
\
‘ 3rd fermentation at 35°C for 1 hour ‘
\
‘ Molding ‘
\
‘ 4th fermentation at 30 for 10 min ‘
\
‘ Steaming for 20 min ‘

s

‘ Purple sweet potato Jeung-pyun Samples ‘

<Figure 1> Flow chart for the preparation of Jeung-pyun added
with purple sweet potato
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CON P3 P6 P9 P12
<Figure 2> 5 Jeung-pyun samples added with purple sweet potato

4. pH EH
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<Table 2> Definitions standards of appearance, odor/aroma, flavor/taste and texture/mouth feel attributes used in the descriptive analysis of

the Jeung-pyun added with purple sweet potato

Descriptors Descriptors ..
(English) (Korean) Abbrev Definitions
. Purple Hapi PurpleA intensity of Purple color
Appearance aftributes Air-cell size 7159 =7] AsizeA intensity of air-cell size
Odor/Aroma attributes Alcohol < WA AlcoholO The smell associated with ethyl alcohol
Flavor/Taste attribut Sweetness e SweetF The feelings associated with sugar
avorfaste atiributes Sourness =R SourF The feelings associated with vineger
Texture/Mouthfeel Glutinousness Z715h GlutinousT The feelings associated with string cheese
attributes Stickiness g2 = Sticky T The feelings associated with caramel
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<Table 3> Moisture contents and Brix of Jeung-pyun added with
purple sweet potato

Sample Moisture contents (%) °Brix (%)

DCON 939.75+1.35° 1.37£0.06
P3 38.55+£0.39* 1.43£0.12
P6 36.62+1.07° 1.30+0.00
P9 38.91+£0.77% 1.37£0.06
P12 39.60+0.95* 1.37£0.06

F-Value 5.005% 0.294N8

DRefer to the legend in Table 1.

IMean+SD, *p<0.05, NS=Not Signification

9bMeans in a row by different superscripts are significantly different
at the p<0.05 by Duncan’s multiple range test

2004)9] AFANME FARE A AAE BT

T P30] 1.43%E 7P =31 P6C] 1.30%= 7HE W
kom, ZFz7ke] A8 7ol f-o]A %1 2ol YEREA] 28kt
ol AL FHAE HIlste] Alzgk A2 (Choi &
Lee 2013), W& Agle] A7(Kim et al. 2010) |42} 7Fo)
adpe] ¥ AE Ayt e AAFoz JFS nHA] &
< Zlolgtar st
2.pH

AR TREE Hrksle] Alzg S pH st 24 Ax)
£ <Table 4>¢} 72t}

o] RS AL 55%, &% 10, pH 3.002 YERt
t}. Wk Z39] pHE PY7} 6.562% 7Y =& 32 B3
3L P12 6.38% 7P W3S B 1921 (p<0.01) =+
o]7} AR}, LFHA] CON, P3, P6H= 22 ¢l zjol=
Ho|z] Tt 12} & 9] pH= CON 648= 71 =
LS ZHS HAA P6S 6212 7P 9 7S Blon, Pe,
P12 CONZ #9179 (p<0.001) 2Fo]S B A3 CONz}
P9, P3& 29l xpo| S HolA| oht). 23 wE Fo
pHE CON 6372 7Fd =& 33 B33, PI2E 6.07=
7P Ge 7S B9lom, CONF P3, P6, P9, P12E -2
Al(p<0.01) ZFo]S BT} 33 &E F9o| pHE P62
5852 7P =L 7S KA, P3S 5748 TPY B e

<Table 4> The pH ranges of Jeung-pyun added with purple sweet potato

Sample before fermentation Ist fermentation 2nd fermentation 3rd fermentation Jeung-pyun

COND 6.56+0.05° 6.48+0.04° 6.37+0.13° 5.82+0.02% 6.01£0.15
P3 6.50+0.02° 6.44+0.08 6.140.03° 5.7440.03¢ 5.94+0.16
P6 6.50£0.00° 6.21£0.08° 6.12+0.00 5.85+0.02° 5.99+0.12
P9 6.560.09° 6.46+0.02° 6.110.00 5.79+0.03° 5.93+0.17
P12 6.38+0.03° 6.29:+0.05° 6.07+0.02° 5.81+0.10% 5.86+0.07

F-Value 7.376%* 14.936%+* 11.866** 10.257** 0.567"8

DRefer to the legend in Table 1.
IMean£SD ***p<0.001, **p<0.01, NS=Not Signification

IabMeans in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test



<Table 5> Hunter’s color values of Jeung-pyun added with purple
sweet potato

Sample L-Value a-Value b-Value

CON"Y 80.23+0.55" -5.5540.54° 8.02+0.22°
P3 68.33+0.29" 7.15+0.25¢ -0.50+£0.09°
P6 60.67+0.43¢ 12.57+£0.22¢ -3.45+0.11¢
P9 57.09+0.40¢ 16.44+0.18° -4.92+0.02¢
P12 54.79+0.50° 17.10+0.24* -5.2140.07°

F-Value 1638.502%%%  6440.521%*%*  5910.550%**

YRefer to the legend in Table 1.

IMean=SD ***p<0.001

IabedMeans in a row by different superscripts are significantly
different at the p<0.05 by Duncan’s multiple range test
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A ¥ pHE CON 6012 7P =& e HY3, PE
58602 71 v kS H9om, CONI P3, P6, P9,
P12= A%l Afol& HolA] sttt

olgfgt A= AYVT Mkl mE FH(Kim & Park
2010), S=A7HFE H7FE S (Yoo 2011)9] AolA =
AR A3E B o) &F whao] od ik A E
e W] e o o 7R il S 5ol o
&k 2ol gt Axfetar sttt

3. Mz

A s Hrbste] Az S A
= <Table 5>} 7t}

¢l Lzk(Lightnessy> CON©| 80.23% 7P =& 3hS
BRI, P3(68.33), P6(60.67), P9(57.09), P12(54.79) =2
2 BE AEOIA o3 (p<0.001) zFel7F AT, ol
A= F=Z7ES 71 SHJung et al. 2004), B2}
¥ (Choi & Seo 2012)°] AFANNE= AL AAE B
AT

ATl aZk(rednessy> P127F 17.102 7MY =& 3
How, Ay aae] Shaafo] ATrs A9 Fho
oA (p<0.001)2.2 7HAdte], CON —5.5500A] 7P e
e 2

SRl bik(yellownessy> P127}F —5212 7H¢ W2 gk
B3, CON 8.022 7 =& 3 H3om, P3 (-0.50),
P6 (-3.45), P9 (—4.92), P12 (-5.21) & & AT ule]
frgel S7HErE SR fAx ast foFQl
(p<0.001) =}o]7} LVFEpStTE.

ol gt A= HIEFAE 71 AW (Sim et al. 2003)7}
AL AP TRk A7) <4=(Lee & Yoo 2012), A
A yeE H7EsE A7) ®(Park et al. 2012)2] AT E
FrAkeE A7 A3 Bk

AN
o2l

3}

pul

ihd

XDT0IE Aot

o

ol

M Sy o7 3

<Table 6> The mean intensity value of volume, symmetry and
uniformity of Jeung-pyun added with purple sweet

potato
Sample Volume Symmetry Uniformity
CONP 8.07+0.47* 0.53+0.23 0.00+0.00
P3 7.66+0.29° 0.57+0.15 0.03+0.06
P6 7.53+0.38% 0.3340.06 0.07+0.06
P9 6.97+0.12° 0.4340.15 0.03+0.06
P12 6.93+0.20° 0.67+0.12 0.00+0.00
F-Value 6.908%** 2.100™ 1.167

DRefer to the legend in Table 1.

IMean+SD ***p<0.001, NS=Not Signification

3bMeans in a row by different superscripts are significantly different
at the p<0.05 by Duncan’s multiple range test

4. 2], CHEY, 7y

A ks Hrkste] Alzxd SHe Fuek A, +F
AA o] 24 A= <Table 69} 2T},

-3 (volume)= CON°©| 8.07= 7P =& 3t
P127} 69302 714 wke 7He 1
o)A 1 (p<0.001) telE E ATt

A (symmetry)y P127} 0.672 7P =2 32 HYo
o, P6o] 03302 7P W& 7S B, Al 7F
ZQ1 Zpo]7h veh A= 233t

YA (uniformity > P6°] 0.072 7P =2 3hs
™, CON°] 0.002 7P %2 & BIaL, A8 Zhelle
oAl ZpolE VFERA] e3shtt. olelgh A= Bl et
25 713k S (Yoo et al. 2006)2] AT %= FAFSH
T A3E B

S How,
Btk P9, P12 CONH

5. Texture

AR uks Hrbsted Alzgh S| Texture®] 443

£ <Table 7>9} 72t} Texture E4L ©FHA1S A3 &4
AMME FAQ ztolE YeERIET, %= (Hardnessy= P9
7F 3561272 7P =2 7S H$3L, CON (2263.26), P3
(2531.50), P6 (2921.33), 12P (1654.83)% ZFe] A& 7bo]
2221 (p<0.001) 2po] & HFERH O™, A artute] ek
of wt Arrt SRk Aastke AE B Al o]
gk A4S tAekE Hrkek A7) He) 4 54(Cho &
Hong 2006), AFI4n} 255 H7F T4 Ax 2 £2
£74(Kim 2009)¢] AFelME fARE A5 435 BT

F2+4 (Adhesiveness)2©] CON -17.532 7P =2 @&
HA, P12 43.87= 7P W2 3he B3 P3 (-33.70),
P6 (-32.77), P9 (=25.96), 2 52|41 (p<0.01) 2}o]7} Lie}
St

2 A (Springness)< CON, P3, P6, P9, P12 Z}Z} A&
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<Table 7> The mean intensity value of texture characteristics of Jeung-pyun added with purple sweet potato

Sample Hardness Adhesiveness Springiness Chewiness Cohesiveness Gumminess
CONV 2263.27+216.49° -17.53+0.06* 1.00£0.01 1779.04+187.90° 0.79+0.01% 1610.37+171.83°
P3 2631.50£305.49  -33.70+0.66™ 1.05£0.09 2062.57+108.27° 0.75+0.02° 1969.86+227.64°
P6 2921.33+338.63° -32.7748.01% 1.00£0.00 1762.72+53.93¢ 0.80+0.03% 1766.26+49.00"
P9 3561.27+238.45% -25.97+0.78% 1.00£0.00 2712.22+140.66" 0.76:£0.02% 2712.22+140.66*
P12 1654.83+92.10¢ -43.87£11.06° 1.00+0.00 1264.83+107.78¢ 0.78+0.01% 1267.70£112.574
F-Value 23.818%** 7.651%* 1.06N 51.716%** 4.644* 37.439%**
Refer to the legend in Table 1.
IMeanSD ***p<0.001, **p<0.01, *p<0.05, NS=Not Signification
Iabed\feans in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test
<Table 8> The mean intensity value of 7 attributes for 5 Jeung-pyun added with purple sweet potato?
Attributes
Sample : 5 —
purpleness cell-size alcohol odor sweetness sourness chewiness stickiness
CONY 1.00+£0.00¢ 4.46+1.95¢ 4.48+1.81¢ 5.19£1.14 3.79+1.64° 5.93+1.40° 5.23+1.58
P3 3.47+1.96° 4.86+1.86> 5.27+1.87 491£1.54 4.64+1.71% 5.65£1.51%® 5.42+1.57
P6 6.02+1.43 5.32+1.75° 4.83+1.63% 4.85+1.49 426+1.63% 5.80£1.28° 5.10+1.43
P9 5.40+1.31° 5.06+1.53 4.61£1.77° 5.08+1.48 3.95+1.47° 5.56+1.38% 5.06+1.46
P12 6.14+1.68° 6.30+1.72° 5.54+1.88" 4.73+1.39 5.04+1.81% 5.34+1.63" 5.18+1.56
F-Value 219.437*** 14.682*** 5.956%** 1.610N 9.114%** 2.310% 0.791N

YRefer to the legend in Table 1.

PData were scored on a 9 point category scale, where 1=weak intensity of the attribute and 5=moderate intensity of the attribute and 9=strong

intensity of the attribute.
IMean+SD ***p<0.001, *p<0.05, NS=Not Signification

Habed\feans in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test
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<Table 9> The mean intensity of on consumer acceptability scores of Jeung-pyun added with purple sweet potato?

Acceptance
Sample
Color Odor Taste Texture Overall

Con" 6.72+0.93? 5.83+1.43% 5.88+1.49* 5.74+1.67 5.91+1.58
P3 5.43+2.13° 5.20+1.49° 5.39+1.55° 5.52+1.65 5.25+1.68°
P6 6.27+1.50° 5.80+1.30° 5.94+138° 5.8241.52 6.05+1.45
P9 6.46x1.41° 5.88+1.28° 6.02+1.47° 6.05+1.55 6.11£1.47°
P12 5.70+1.81° 5.09+1.60° 5.36+1.64° 5.64+1.67 5.23+1.78°
F-Value 10.712%%* 6.671%%* 4.290%* 02038 7.158%**

DRefer to the legend in Table 1.

DData were scored on a 9 point category scale, where 1=extremely dislike and 5= dislike & like and 9=extremely like.

IMean+SD ***p<0.001, **p<0.01, NS=Not Signification

Dabeans in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test
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o SF X (Cohesiveness) P6o] 7P =& e B,
774 (Gumminessy P97} 7 =2 7S el
HePl ] A= (purpleness), 7152 A X (cell-sizey= P127}
7V 7dslal Avka Hrt 53 P9 Agsitla HrEE
om, & ko] AHX(alcohol odor)= P127F 718 & o] 7
T2} 7L kel o, Take] A= (sweetness)= CON
o] 7P ©@ste] Z3sHAl 71=E AL P127F whate] 7Y WA
7t FAct. A|E3F ko] 7 (sourness)= P1271 A1E-3F Tt
o] =7t Agsiviar B7hE|lom, 213 4 &= (chewiness)
o} dEHE= A= (stickinessy= CON©| 714 =7 ﬁﬂ7}£]°41:]—
715% ZHAF A3z A (Colory> CON°| 7|& =7} 713
Al YeRsteH, gFOdor), Bt(Taste), 27 (Texture), R
712 = (Overal)oNA+= PO7F 7HE =A UERsT].
olefgt A= AP In} FH A Al AHIAEEE 9%
= z47].0].u:] _q—_‘zq ._u:]J/], 7]‘:4/\4% .au:]o] H}d% iﬂ]x].

rO m

o] 7|3 x| HoE SHS UE § S o AEHY,
12%FE= 58 A3} gol] JFFS vH 12% o) H7tsk=
Ao vEAsln] e Ao = HokEh

References

AACC. 1984. Approved Method of AACC American

Association of Cereal Chemists St. Paul. M.N. USA

Choi YH, Jeon HS, Kang MY. 1996. Studies on Processing
Aptitude of Various Additives on the Preparation of
Jeung-Pyun. J. East Asian SOC Dietary Life., 6(1):85-92

Choi YH, Jeon HS, Kang MY. 1996. Studies on Processing
Aptitude of Various Additives on the Preparation of
Jeung-Pyun. J. East Asian SOC Dietary Life., 6(1):85-92

Cho MS, Hong JS. 2006. Quality Characteristics of Sulgidduk by
the Addition of Sea tangle. Korean journal of food and
cookery. science., 22(1):37-44

Cho YH, Woo KJ, Hong SY. 1994. The Studies of Jeung-Pyun
Preparation (In Standardization of Preparation). Korean J.
Soc. Food Cookery Sci., 10(4):322-327

Choi EJ, Lee JH. 2013. Quality and Antioxidant Properties of
Jelly Incorporated with Purple Sweet Potato Concentrate.
Korean journal of food science and technology., 45: 47-52

Choi, JJ, Seo, BH. 2012. A Study on Quality Characteristics of
Jeungpyeon with Added Rubus coreanus Miquel. J. East
Asian SOC Dietary Life., 22(1):52-61

Chun HY. 1992. Effect of various fermenting aids on the quality
of “Jeung-pyun”. Sookmyung Women’s University, Korea

Cloke KD, Davis EA, Gordon J. 1984. Volume measurements
calculated by several merhods using cross-sectional
tracings of cake. Cereal Chem., 61(4):375

Drake MA, Yates MD, Gerard PD, Delahunty CM, Sheehan EM
Tumnbull RP, Dodds TM. 2005. Comparison of
differences between lexicons for descriptive analysis of

cheddar cheese flavor in Ireland. New Zealand and the
United States of America. Int Dairy J., 15:473-483

Jacger SR, Andani Z, Wakeling IN, MacFie HJH. 1998.
Consumer preferences for fresh and aged apples: A cross-
cultural comparison. Food Qual Pref., 9:355-366

Jang HG. 2006. Food Processing Preservation. Life Science
Publishing Co

Jang JS, Park YS. 2007. Changes in Properties of Jeung-pyun
Prepared with the Addition of Milk. Korean journal of
food and cookery. science., 23(3):354-362

Jang MS, Yoon SJ, 2003. Korean Food. Hyoil, pp333

Jun HY. 1992. Effect of various fermenting aids on the quality of
“Jeung-pyun”. Sookmyung Women’s University, Korea

Jung JY, Choi MH, Hwang JH, Jung HJ. 2004. Quality
Characteristics of Jeung-Pyun Prepared with Paprika
Juice. Korean J. Food & Nutr., 33(5):869-874

Kang MS, Kang MS. 1996. Changes in Physicochemical
Properties of Jeungpyon (Fermentend and Steamd Rice
Ccke) Batter during Fermentation Time. Korean Soc.
Food & Nutr., 25(2):255-260

Kang SH, Lee KS, Yoon HH. 2006. Quality characteristics of
Jeungpyun with added rosemary powder. Korean journal
of food and cookery. science., 22(2):158-163

Kim MR, Song HN. 2006. Food Thesaureus for Moderns,
Kyomunsa, pp69-70

Kim MY. 2009. Preparation of Tofu with Addition of the Extract
of Purple Sweet Potato and its Quality Characteristics.
Sookmyung Women'’s University, Korea

Kim SH, Park GS. 2010 Quality Characteristics Jeung-Pyun
Following the Addition of Lotus Leaf Poweder. J. East
Asian SOC Dietary Life., 20(1):60-68

Kim SJ, Rhim JW, Lee LS, Lee JS. 1996. Extraction and
Characteristics of Purple Sweet Potato Pigment. Korean
journal of food science and technology., 28(2):345-351

Kim SY, Ryu CH 1995. Studies on the nutritional components of
purple sweet potato (Ipomoea batatas). Korean J. Food
Sci Technol., 27(5): 819-825

Kim JH, Lee SH, Kim NM, Choi SY, Yoo JY, Lee JS. 2000.
Manufacture and Physiological Functionality of Korean
Traditional Liquor by using Dandelion (Tarax-acum
platycarpum). Kor J. Appl Microbiol Biotechnol.,
28(6):67-371

Kim KH, Lee KH, Kim SH, Kim NY, Yook HS. 2010. Quality
characteristics of jelly prepared with flowering cherry
(Prunus serrulata L. ver. Spontanea Max. wils). fruit
powder. J. Korean Soc. Food Sci. Nutr., 39: 110-115

Lee CS. 2005. Status of Domestic and International Functional
Foods and Technology and Research. Food Technology.,
18(4): 38-54

Lee HJ. 2012. Study of characteristics of Jeung-pyun with



leavening agent & liquor. Kyunghee University, Korea

Lee JS, Yoo SS. 2012. Quality Characteristics of Wet Noodles
Added with Purple Sweet Potato Powder. J. East Asian
SOC Dietary Life., 22(4):489-496

Lee SM, Park GS. 2011. “Quality Characteristics of Bread with
Various Concentrations of Purple Sweet Potato”, Korean
Journal of Food and Cookery Science., 27(4):1-16

Lee YJ. 2011. Quality Characteristics Dough and Complete
Product of Jeungpyun (Fermented rice-cake) by the
Traditional Method: Based on the Cookbooks Published
Since the last of 1800's. Chungbuk National University,
Korea

Yeh LL, Kim KO, Chompreedan P, Rimkeeree H, Yau NJN,
Lundahl DS. 1998. Comparison in use of the 9-point
hedonic scale between Americans. Chinese. Koreans and
Thai. Food Qual Pref., 9:413-419

Yoo CH, Shim YH. 2006. Quality Characteristics of Jeung-Pyun
with Tapioca Flour. Korean journal of food and cookery
science., 2(3):396-401

Yoo SM. Characteristics of Quality in Jeung-Pyun with Different
of Red Yeast Rice Powder. Sungshin Women’s University,
Korea

Ryu KH, Park JH, Ko BY, Song DS, Lim MS. 2005. Korean rice
cake [3F=+9]. Hyoil, Korea, pp 155-157

Ryu YK, Kim YO, Kim KM. 2008. Quality characteristics of
Sulgidduk by the addition of tofu. Korean journal of food
and cookery science., 24(6):856-860

H

XDT0IE Aot

o

ol X =y o7 3

Shin EH. Lee JK. 2004. Quality Characteristics of Jeung-Pyun on
the Addition Ratio of Pigmented Rice and Fermentation
Methods. Korean journal of food and cookery science.,
20(4):380-386

Sim JH, Kim KM, Bae DH. 2003. Comparisons of
Physicochemical and Sensory Properties in Noodles
Containing Spinach Juice, Beetroot Juice and Cuttlefish
Ink. Food Engineering Progress., 7(1):37-43

Song J, Chung MN, Kim JT, Chi HY, Son JR. 2005. Quality
Characteristics and Antioxidative Activities in Various
Cultivars of Sweet Potato. Korean Journal of Crop
Science., 50(S):141-146

Park YM, Kim MH, Yoon HH. 2012. Quality Characteristics of
Sulgidduck Added with Purple Sweet Potato. The Korean
Journal of culinary Research

Park SS, Kim SI, Sim KH. 2011. The quality characteristics and
antioxidative activity of Sulgidduk supplemented with
ramie leaf powder. Korean journal of food and cookery
science., 27(6):763-77

Award-winning brand that customers trust, Slow Food 'Jeong-
seon Hyochu Songpye’ popularity:http://cctvnews.co.kr.
[accessed 2017. 05. 22]

Received September 30, 2016; revised June 1, 2017; revised
June 30, 2017; revised August 7, 2017; revised August 21,
2017; accepted August 22, 2017



