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Qualitative Characteristics of Jeung-Pyun Following the Addition of Lotus Leaf Powder

Sung-Hyang Kim and Geum-Soon Park'
Dept. of Food Service and Technology, Catholic University of Daegu, Daegu 700-726, Korea

Abstract

This study was conducted to evaluate the effects of lotus leaf powder on the qualitative characteristics of Jeung-Pyun
(traditional Korean fermented rice cake). To achieve the highest volume and specific volume, 4% lotus leaf powder was
required. However the moisture content dropped as the lotus leaf powder was added to the mixture. In addition, pH of
Jeung-Pyun decreased the longer it was allowed to ferment, but the pH increased after steaming. We also evalusted the
transparency of Jeung-Pyun as lotus leaf powder was added. As the lotus leaf powder was added, the L-value decreased
and the a-value and b-value increased. Additionally, the hardness, chewiness and brittleness of Jeung-Pyun increased as
more lotus leal powder was added (p<0.05), but the springiness and cohesiveness did not change. The Jeung-Pyun also
became darker and the cells became less uniform as the level of lotus powder increased. A control group of Jeung-Pyun
without lotus leaf powder produced the strongest takju flavor, while the sourness decreased as more lotus leaf powder
was added. The addition of 2% and 4% lotus leaf powder resulted in the chewiest and most flexible Jeung-Pyun. The
results of this evaluation showed that Jeung-Pyun with 4% lotus leaf powder had the best appearance, flavor, texture,
and taste, and was generally the most preferred Jeung-Pyun. Finally, SEM evaluation of the Jeung-Pyun, revealed that,
higher levels of lotus leaf powder resulted in larger and less consistent pores and bubbles.
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30%, AL7VE 0, 2, 4, 6, 8%E A7 12 HEE 65T,

Polished rice
l
Milling
} Sieving 20 mesh
Rice flour and lotus leaf powder(0, 2, 4, 6, 8%)
| adding salt and sugar
Blending
'
Kneading
} adding Tak-ju and water
The first fermentation at 65C, 4 hr
l
Forming
l
2nd fermentation at 65C, 1 hr
l
Steaming for 20 min

l
Standing for throuhgly cook for 10 min

!
Jeung-Pyun
Fig. 1. Flow sheet for the preparation of Jeung-Pyun mi-

xing with lotus leaf powder.

Table 1. Formula for Jeung-Pyun prepared with the
different ratio of lotus leaf powder

Sam- Ingredient(g)
1)

ple Rice Water Salt  Sugar Lotus leaf Tak-ju
LPO 300 90 24 45 0 90
LP2 294 90 2.4 45 6 90
LP4 288 90 24 45 12 90
LP6 282 90 2.4 45 18 90
LP8 276 90 2.4 45 24 90
Y LPO : Jeung-Pyun containing 0% lotus leaf.

LP2 : Jeung-Pyun containing 2% lotus leaf.

LP4 : Jeung-Pyun containing 4% lotus leaf.

LP6 : Jeung-Pyun containing 6% lotus leaf.

LP8 : Jeung-Pyun containing 8% lotus leaf.
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Table 2. Moisture, volume and specific volume of Jeung-
Pyun prepared with the different ratio of lotus leaf pow-
der

Sample Moisture(%)  Volume(ml) Specific volume(mL/g)

LP0"  43.40£2.61° 7.70:0.10" 0.79+0.01°
LP2  4593+1.88"  13.20+0.20 1.360.02°
LP4  4830£225°  16.07+0.06° 1.63£0.03°
LP6  4927+2.11°  12.53+0.06° 1.31£0.03°
LP8  49.70+1.13° 5.87+0.01° 0.58+0.01°
F-value 492" 2388.97 146125

" See Table 1.

¢ Means with different letters are significantly different at o=
0.05 by Duncan's multiple range test.

T p<0.05, 7 p<0.001.

4w Zola ALz En}

= dYe ARAot RS E 32
(FEIEA 2006). ZH Hus= A 49 % 7}40] 16.07

3t %Jd«l Hlxﬂﬂ o] ¢} 7‘01 A2 4% F747} 1.63
mL/ge 2 7} EA UrE‘rkkO H, A7kl 7 3

A YERTE Park et al(2009)= AU-S A7bak A A 24
B 5% o]/ H7FrelA HiAAo] ATty Bk
o, Ag o]l 171 i YR E pH7F BlwA Eo}
UAE UEE JAZe R FH ARA] BHFol FITE FU
ozjgt Alsdh

7hgel| uhE

Aol olzety, w5 54 63

A7bgell mhe T W5o] pH WSk Table 37 2

; Z99| plig Avn
gt 49 A7k Sl dERTS.9)el vIH 5.78~5.85%
%2 pHE BAow, p<0.05elA Felg 2folg HATh 1
2} grE 3o pHE g AR AdkE o g g JERte
o], p<0.0591A $2] g Aol Z Holn| Wolyrh 23 wE F
Z99] pHE 5.01~5.192 12} & wWro o BA eyt
o1, o] Kang & Kang(1996)°] & 3 g5ulo] 2
F2dl 7118,
Aol Fge nx

Z3 W= protease, amylase 752 &
= 8% 373 aflolzt gl vt ik
(Park et al 2003, Park & Suh 1994). X3 SAe & SH L

T AB7FHE TR oA golRle A3 HYlew, if
_7::—301] Hl&] A% M7} FHol pH7F A vYeb e, X7}t
ol S/EFE p<0.0014A FJeA Frtskdth FAt
3o F¥ 4«] pH7} w7 A5E ghSo vgte] olxl A
% FA HAA dojubes FoR #5712
2t 2 714k Aol 71Q1E Ao= ~
Ax Aol Z JFE F= A5 ASH EP3 HH ol
3 UKJang & Park 2007). 9152 #E&E & cake?!
Al pH 6.0914 A= F9] pHE 43~532.2

)
Moy
o
£
oft

sl ths B 3 (Steinkraus et al 1967) A% B Ate}
v =itk ol# g Aol TR o 2% FeoR st
o] F4 Fgol e we} §7)4, frelobr] et 7
Bl A 5o #alel oA dojd = e Aw dszt
o] Whe To] BgHo=R 245 A g Aeke A4
= cHPa pHE & "5 3|

1 rlo

MJ 2005). =He} gt
Sants

k M |
] 45 H2jo] fo|atA] PR 3o d2HE o F Ho

[¢]

Table 3. Changes in pH of of Jeung-Pyun batters prepared with the different ratio of lotus leaf powder

San11) Fermentation time Fvalue
ples BF IF 2F AS

LPO 95.69:+0.08" 85.39.60.08° 15.01+0.04° 55.15+0.05° 63.85
LP2 95,78+0.05% Rs.47+0.04° $5.09+0.10™ $5.19£0.03% 78.117"
LP4 95.80+0.01° R5.55+0.06 75.1140.03* +$5.200.01° 312,62
LP6 95 82+0.05 ®5.5740.01% 75.08+0.03™ $5.2240.01° 37455
LP8 95.85:0.04° R5.51+0.07 15.1940.02° $5.32+0.03° 126.10""

F-value 437" 443 441 16.86"

" See Table 1.
BF: before fermentation, 1F: 1st fermentation,
*"* Duncan's multiple range test in samples(columns).

" Duncan's multiple range test in fermentation time(rows).

" p<0.05, " p<0.001.

2F: 2nd fermentation,

AS: after steaming.
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LP0" 72614003 -0.12+0.17° 3.50+0.05° AQrleel Ayl Delst Zme| BEAAF A Table
LP2 71.07+0.02° -2.40+0.08" 6.26+0.05° 67 Zo] 9%, &, g, A7+ A Egd) 9 HoA 729
Q) 5] < rFfo TaAJo] =9to
LP4 68.7940.01° ~4.07+0.11° 9.5840.02° T H(eell uniformity)e o 1 5.08% dol 2%k
) ) o, AU7IFE H/NESFE B3t 42 AY7LE A
LP6 60.18+0.02 -10.36+0.12 15.8740.17 Jbao] B A L]—E]—‘;}"! e 2y Eeo g=
LP8 40.16£0.02°  -11.93+0.04°  15.20+0.10° (takjuy&Fo] o] 714 Agon, AY/es Arlees
Fvalue 1,420,575 6,520.75"" 10,390.8™" ol ZasRed, ol AWMl Fd o3 FHAA Y
Y See Table 1 £ 833E 4307 o)z Alsgdh EY(leah) T &
CC lable 1.
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7 Means with different letters are significantly different at a= Q7hRe] A7l SVRRE FrH 2R (p<0.001) FA
0.05 by Duncan's multiple range test. Ebstet. ghell A Alsksour)S tizate] AUVME M7t SR
p<0.001. HJ3] =7 YERE 2™ (p<0.05). Tal(sweet)S N2 T>2%>4%>

Table S. Texture of Jeung-Pyun prepared with the different ratio of lotus leaf powder

Sample Hardness(kg/cm®) Springiness(%) Cohesiveness(%) Chewiness(g) Brittleness(kg)
LPo" 12.590.13% 83.83+4.67 71.2448.43 129.79+17.06° 11.26+1.37°
LP2 9.48+6.39° 79.56+2.83 68.83+3.46 140.81+ 6.13" 11.23+0.18°
LP4 16.19+1.58" 74.60+0.49 69.86+8.78 154.66+ 6.08° 13.48+3.74°
LP6 19.96+2.94® 79.91+3.34 69.71+1.32 193.69+ 4.44° 17.61+1.80°
LP8 24.70+5.71* 81.1143.08 72.91+3.80 207.91+13.87° 21.8240.55°

F-value 5.87 333" 022 29.84™ 16.17"

D See Table 1.

¢ Means with different letters are significantly different at @ =0.05 by Duncan's multiple range test.
p<0 05, ™ p<0.001.
™ Not significant.
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Table 6. Sensory evaluation of Jeung-Pyun prepared with the different ratio of lotus leaf powder
LPO" LP2 LP4 LP6 LP8 F-value
Appea- Cell uniformity 5.08+1.68° 4.75+1.22° 450+1.31° 3.25+1.36° 1.92+1.31° 10717
rance Color 1.67+1.37° 2.7541.36° 3.9240.90° 5.00+0.74° 6.50+1.45° 29.84™
Takju 5.00+2.22° 4.92+1.24° 4.08+1.24" 3.50+1.38% 2.8342.17° 3.53°
Flavor Leaf 1.67+0.39° 2.50:1.00° 3.92+0.90° 5.50+0.52° 7.000.00° 144.53™"
Sour 425+2.14° 3.331.55% 2.58+1.00° 2.67£1.30° 2.25+1.42° 3.23
Tase Sweet 4.58+1.51° 4.17+1.14° 4.08+1.16" 2.92+41.08° 2.00+1.21° 9.08™"
Bitter 1.67+0.39" 2.25+1.14° 2.92+1.31° 4.9241.00° 6.58+0.79° 59.02™
Astringency 1.67+0.39° 2.25+1.14° 3.25+1.36° 4.92+1.08 6.50+1.00° 49.45™
Softness 6.17+0.83° 5.50:0.80 4.83£1.11° 4.00+1.28° 2.08+0.79° 3092
oe Tenderness 6.00+1.04° 5.4241.00® 4.58+1.24% 3.75£1.29° 2.000.95° 23747
Stickiness 5.42+1.56° 5.58+1.00° 5.08+0.79° 4.50+1.38" 2.50+1.62° 10.95™"
Elasticity 4.00+2.13 4.83£1.53 4.83+0.72 4.67+1.56 3.42+1.98 171"
Y See Table 1.
j‘:e Means VV*IIZP different letters are significantly different at @=0.05 by Duncan's multiple range test.
p<0.05, p<0.001.
™ Not significant.
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Fig. 2. QDA profile of acceptability of Jeung-Pyun prepared
with the different ratio of lotus leaf powder.
LPO : Jeung-Pyun containing 0% lotus leaf.
LP2 : Jeung-Pyun containing 2% lotus leaf.
LP4 : Jeung-Pyun containing 4% lotus leaf.
LP6 : Jeung-Pyun containing 6% lotus leaf.
LP8 : Jeung-Pyun containing 8% lotus leaf.
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Fig. 3. Scanning electron micrographs of Jeung-Pyun pre-
pared with the different ratio of lotus leaf powder(magnifi-
cation ratio : x 50).

LPO : Jeung-Pyun containing 0% lotus leaf.
LP2 : Jeung-Pyun containing 2% lotus leaf.
LP4 : Jeung-Pyun containing 4% lotus leaf.
LP6 : Jeung-Pyun containing 6% lotus leaf,
LP8 : Jeung-Pyun containing 8% lotus leaf.

AAEA 71 o83 A7 ARSS B 4 Yk Oz
& 71 277 An FLE Bhdl A4S Bgo
A 6% A7t olFAl 71Fol A7|7L LA &
%ol S EoAE A4S Al ojag e Zye B
¥} BIAAR] ZAHAD Ao E x|t} wrEo] ur
Y 5 BAEe P FRE B Sl 28k vA
250 A e 243 & auaziel A58 o3
3, 99 gluten°] ehll= P 72 45T FA
Yetdttn s thKim EM 2005). 7)< £33
12 TE B A A, G2 E, LA )0 A
7w gl e go] Fo g HPE 1 glu-
A&Z7 B4 BFoz 715 FA gt
7189 =718 2AE A7 2R B AL

2o

2 R

#H

oL >’Em{
[+ ml

A

g Mo
>,\l
rlo

R

§ o oX
n
B =)
p
B

l

_?L

R

£ o ¢
Sy

Roprlo} RAFRES

EM 2005).

5) ZHe| DSC &H

DSCe ol Edo] &-go|vt 2349 ¥slel 22 Ee
2 7 Mg w sle wkgo] dojd uf A1 A(heat)2
E4(endothermic)\} HZE(exothermic)S &% sh= 7|71 84
i 33 dojuhe F4 Hheo i dg9E 233}
o 33 9 w3t HFE d9EH oz ¥ 4 Qlrilung
MH 2002). 59 ¥r5¢] 33} A £%(T)& 50.00~52.79
2 AY B Hrleo] SU1E5E O IS S B
Rom, A Bz Hrld mat Aol ko] HoAdxE
33l=7t S/ & 5 itk 338 $8 2=(0)e 9Y
Btk gy, A7t =Ho] 77.692 7S A Jehgen, 33
B LE(0), 33 T8 25(0), A2 callg)S Z7)st
© A2 velton, 37 AA3] AP = AL B F
Atk A 3o FHANA A BT HyF FHLE vz ¥
& 33} 7fA 2=(C)9F 23} A3 2=(Ty7F B1em, &
o B Akl 37MEE Ay cal/g)ol F718kh
dgsls AF F T4 2] AU HE Bl BE
2oz Auige] gojur, ol & A 53} A7l Heg d
&g oulale <gwlol 7tatE wile] Ad EHE /X3
2= Ao B39 vt JoiJung MH 2002).

Table 7. DSC characteristics of Jeung-Pyun prepared with
the different ratio of lotus leaf powder

Jeung-Pyun Batter

Sam-

ple To(TC) TH(C) T{C)  AH(callg)
LPOV  50.75+0.14° 61.23+0.04° 65.94£7.07  4.95
LP2  50.00+0.71° 6027+0.10°  70.69+0.42  11.07
LP4  50.62+0.03° 64.28+2.83™ 72.82+0.03  16.82
LP6  52.79+0.01° 67.22+1.41° 71.88£1.42  39.77
LP8  52.78+0.11° 68.8120.42°  77.69£1.11  51.45
Fvalue 39417 13377 327" -
D See Table 1.

Ty : Onset temperature.

T, : Peak temperature.

T. : Endset temperature.

AH : Enthalpy.

" Means with different letters are significantly different at o=
0.05 by Duncan's multiple range test.

T p<0.05, " p<0.001.

™ Not significant.
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