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Abstract

In this study, the antioxidant activity and quality characteristics of the Korean traditional food jeung-pyun made with ju-bak
powder were investigated. Jeung-pyun added with 10% ju-bak powder had a total polyphenol content of 54.27%, DPPH free
radical scavenging activity of 91.98%, reducing power of 0.51% and SOD-like antioxidant activity of 18.21%. Jeung-pyun
added with ju-bak powder had a moisture content of 52.65 to 46.94%, crude fat content of 1.61 to 1.29%, crude protein
content of 3.50 to 4.66%, crude ash content of 0.68 to 0.82% and dietary fiber content of 0.12 to 1.46%. Ju-bak powder
added with jeung-pyun had a pH level from 4.86 to 4.39. As ju-bak content increased, the pH decreased significantly. Color
L value were 78.82 to 68.67. As ju-bak content increased, the Color L value content decreased significantly; a value ranged
from —1.89 to 0.69 and b value from 2.99 to 14.25. As ju-bak content increased, the color content significantly increased.
As ju-bak content increased, the volume significantly decreased (ranged from 42.50 to 30.00 mL), hardness, gumminess and
chewiness significantly increased, and cohesiveness significantly decreased. From SEM, as ju-bak content increased, the pores
merged and collapsed, whereas the number of pores decreased and pore size became larger. Sensory evaluation of color, flavor,
taste, texture, appearance, cell uniformity and overall acceptability for various levels of ju-bak powder showed that 10% had
the highest acceptability. Therefore, 10% ju-bak power added with jeung-pyun has both high antioxidant capacity and sensory
acceptability.
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Table 1. Components of jeung-pyun added with extracted
ju-bak powder

Ratio of Ingredient(g)

Jju-bak

pozz/(:;’r]) p(lj\i;deer ;)](l)l\_:gekr Water Salt  Sugar Makgeolli
0 300 0 90 3 45 90
5 295 5 90 3 45 90
10 290 10 90 3 45 90
15 285 15 90 3 45 90
20 280 20 90 3 45 90

Y Ju-bak is freeze dried powder.
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Table 2. Measurement conditions of texture analyzer

Measurement Condition

Test mode option TPA(texture profile analysis)

Probe compression platen 75 mm
Pre-test speed 2.0 mm/sec
Test speed 1.0 mm/sec
Post-test speed 1.0 mm/sec
Distance 5.0 mm
Test time 2.00 sec
Trigger force 50 ¢g
Sample size 2x2x1.5 cm
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Fig. 1. Total polyphenol jeung-pyun added with extracted
Jju-bak powder.
*7¢ Values with different small letters within a row differ sig-

nificantly(p<0.05). Each value is meantS.D.(n=3).

) Control : 0% extracted ju-bak powder.

5% : 5% extracted ju-bak powder.

10% : 10% extracted ju-bak powder.

15% : 15% extracted ju-bak powder.

20% : 20% extracted ju-bak powder.
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Fig. 2. DPPH free radical scavenging activity in jeung-
pyun added with extracted ju-bak powder.
a4 Values with different small letters within a row differ sig-

nificantly(p<0.05). Each value is meantS.D.(n=3).

Y Control : 0% extracted ju-bak powder.

5% : 5% extracted ju-bak powder.

10% : 10% extracted ju-bak powder.

15% : 15% extracted ju-bak powder.

20% : 20% extracted ju-bak powder.
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Fig. 3. Reducing power assay in jeung-pyun added with
extracted ju-bak powder.
47¢ Values with different small letters within a row differ sig-

nificantly(p<0.05). Each value is meantS.D.(n=3).
) Control : 0% extracted ju-bak powder.

5% : 5% extracted ju-bak powder.

10% : 10% extracted ju-bak powder.

15% : 15% extracted ju-bak powder.

20% : 20% extracted ju-bak powder.
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Fig. 4. SOD-like activity in jeung-pyun added with ext-
racted ju-bak powder.
*7¢ Values with different small letters within a row differ sig-

nificantly(p<0.05). Each value is meantS.D.(n=3).

) Control : 0% extracted ju-bak powder.

5% : 5% extracted ju-bak powder.

10% : 10% extracted ju-bak powder.

15% : 15% extracted ju-bak powder.

20% : 20% extracted ju-bak powder.
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Table 3. Proximate compositions of jeung-pyun added with extracted ju-bak powder

Chemical composition(%)

Contents Control" 5% 10% 15% 20% Frvalue
Moisture 52.65+0.01¢ 51.55+0.21° 50.19+0.19* 49.14+0.31° 46.94+0.19° 18.492"™"
Crude protein 3.50+0.05° 3.70£0.04° 4.13+0.02° 4.17+0.06° 4.660.06" 61.221"
Crude lipid 1.61+0.09° 1.59+0.06° 1.54+0.08° 1.4440.07° 1.24+0.16 6.879"
Ash 0.68+0.00 0.69+0.02 0.72+0.02 0.73+0.01 0.82+0.02 0.921
Dietary fiber 0.12+0.47° 0.40+0.92° 0.48+1.06° 0.90:0.54° 1.46+0.86¢ 81.636

¥ p<0.01, " p<0.001.

a4 Values with different small letters within a row differ significantly(p<0.05). Each value is meantS.D.(n=3).

Y Control : 0% extracted ju-bak powder.
5% : 5% extracted ju-bak powder.
10% : 10% extracted ju-bak powder.
15% : 15% extracted ju-bak powder.
20% : 20% extracted ju-bak powder.
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2t} 7d E(hardness)= 229.80~788.83, F-2/d(adhesiveness)
£ —13.07~ —19.60, ¥ X(springiness)<= 0.90~0.70, %314
(chewiness)< 176.00~419.43°]t}. 74 (gumminess)< 196.44
~594.61, -2-%/J(cohesiveness)= 0.85~0.75°|t}. A%, N
g, A8E FE FEE T8 FHUtEe] Skt wet &
ogH o2 7 S Lh(p<0.001), F-2d 7} eEd 2 S=ut
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Table 4. Quality characteristics of jeung-pyun added with extracted ju-bak powder

Samples pH Volume(mL) L a b

Control" 4.86+0.00° 42.50+0.44° 78.82+0.30° —1.89+0.03° 2.9940.06°
5% 4.72+0.00¢ 33.43+0.40° 74.26+0.35¢ —1.51£0.03° 8.43+0.44°
10% 4.57+0.00° 32.50+0.00° 73.14+0.25° —0.86+0.01° 11.45+0.19°
15% 4.47+0.00° 31.40£0.36° 71.69+0.57° —0.34+0.02¢ 13.13+0.33¢
20% 4.39+0.58" 30.00+0.50° 68.67+£0.31° 0.69+0.02° 14.25+0.36°

F-value 16,028.50" 498.97"" 300.962""" 7,380.889"" 1,116.590"

s

™ p<0.001.

7 Values with different small letters within a column differ significantly(p<0.05). Each value is mean+S.D(n=3).

" Control : 0% extracted ju-bak powder.
5% : 5% extracted ju-bak powder.
10% : 10% extracted ju-bak powder.
15% : 15% extracted ju-bak powder.
20% : 20% extracted ju-bak powder.
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Table S. Texture of jeung-pyun added with extracted ju-bak powder
Samples Hardness Adhesiveness Springiness Chewiness Gumminess Cohesiveness
Control" 229.80£14.60°  —13.07+1.42 0.90+0.04 176.00£11.72°  196.44+10.5° 0.85+0.03"
5% 259.27£12.96°  —12.57£1.40 0.88+0.03 196.98£15.07°  225.86+9.45° 0.87+0.01°
10% 310.57+35.11°  —11.20+0.78 0.90+0.02 245.14£33.39°  271.7534.11° 0.87+0.01°
15% 585.83+43.59°  —12.90+0.00 0.88+0.01 425.53£35.06°  484.68+40.1° 0.83+0.02"
20% 788.83£15.53  —19.60+1.39 0.70+0.04 419.43£15.09°  594.61+13.2¢ 0.75+0.00"
F-value 236.07°" 24.96 22.12 75.02° 146.25™" 27.08™
" p<0.001.

24 Values with different small letters within a row differ significantly(p<0.05). Each value is mean+S.D.(n=3).

" Control : 0% extracted ju-bak powder.
5% : 5% extracted ju-bak powder.
10% : 10% extracted ju-bak powder.
15% : 15% extracted ju-bak powder.
20% : 20% extracted ju-bak powder.
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Control"
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15%

Fig. 5. Scanning electron micrographs of jeung-pyun prepared with the different ratio of extracted ju-bak powder(mag-
nification ratio: 60x).
D Control : 0% extracted ju-bak powder.

5% : 5% extracted ju-bak powder.

10% : 10% extracted ju-bak powder.

15% : 15% extracted ju-bak powder.

20% : 20% extracted ju-bak powder.

Table 6. Sensory evaluation scores of jeung-pyun added with extracted ju-bak powder

Samples Color Flavor Taste Texture Cell uniformity Appearance  Overall quality

Control" 3.50+1.32° 3.56+1.31° 4.06+1.29° 4.13+1.36° 3.94+1.57° 4.19+1.43° 3.69+0.95°
5% 4.56+1.55" 4.69+1.40° 4.81+1.38° 4.94+1.00" 5.13+0.96° 4.81+1.47° 4.75+1.39°
10% 5.50+1.03" 5.56+0.96" 5.94+0.85¢ 5.63+1.15¢ 5.56+0.96° 5.75+0.77¢ 5.94+0.85¢
15% 4.63+1.36° 4.81+1.22° 431+1.35° 4.13+1.78° 3.88+1.50° 4.69+1.40° 4.50+1.46°
20% 2.88+1.26° 2.75+1.00° 2.50+1.15° 2.19+0.75° 2.69+1.25° 2.25+0.77° 2.38+089"

F-value 9.84™ 13.917 16.75™ 16.78"™" 12,73 18.29" 21.60""

™ p<0.001.

a4 Values with different small letters within a row differ significantly(p<0.05). Each value is meantS.D.(n=3).
" Control : 0% extracted ju-bak powder.

5% : 5% extracted ju-bak powder.

10% : 10% extracted ju-bak powder.

15% : 15% extracted ju-bak powder.

20% : 20% extracted ju-bak powder.

g ¢ JEd, F9 FEE 2D 10% d7ke] 7P =skn, F5eke 24S Adsta ddsh sk RuE Ak
5,0, 15, 20% £2 2 =2 Aoz JERITHp<0.001). ©]2] W Eo g2 AUAA F4 255 EUS go] Hrisle] SH
3 A3le FEF 525 B Hrlae] SUMEE Aol < e W BeFor Aol Ymtin w7 e
o7t SRS FFote] 9o T3lslEd), B od S & HQITh Cho YH(2012)9] AFolA® FuF H7tako] Z7}



24(2): 190 ~200 (2014) T FE2E BUS A

AR =7t Frbava Basle] B A3 2
SHA vEbgt) 7o FdAdS Fu B 10% 3
7hro]l 7B =Sk, 5, 0, 15, 20 £0.7 o
o] Mol FrtES

1
g
1
=
1
e
i
He
it

B <

lo,
N,
e
lo
o=
oX
o
=t
e,
QL
B
b
o
X,
1
rr
=
N
rh\
o2
N,
> Mo fob oz oy W
ox

i)
o)

Al 2ol fras 3
skt 483 s &

o] Hrlero] It E w@EA SHo
o] Avte} 7]Fo] A |

o] tfa AlsHTh o#e Fu &

10%% wol] 71 =& Aoz Yepkon, 5, 15, 0, 2
07 5L AR UEILITHp<0.001). 53] F41 &
15%2}F 20% 7l o] sslsh=d Lt

il
4 7
bl
N
=)
M
lo
J
2
T O
4 o
e
o M

we 4
[e]
°

"
o,
A,
>
H
o,
1o
X
A
o

Q
X

il
M
iz
é\’l_'.
pow 8y
ML M S o
o pE oy O o 2ol b

FHor B Ae HHdA dAH R F9)7} ZopA|a
Sl el ekl dZdo] vehdes Aoz AR Al
ARl 73 FH FE2E B 10% H7kto] 7HY #=8ka,
5,15, 0, 20% T2 2 A= YES=H (p<0.001),
St AlgkE 7L Qe S FE e BEE AYE AR
o
o

2 AFE 58 V)5S 4RSS 7R e e
FEE BEE Sl Hrlste] ot S nx A &
ol iz}t AAJEth FuF &8 EHE 0, 5, 10, 15, 20%
ToZ FH Hrlslo] Az, T FE2E B AU
S| dut A& ksl &4, 24 54 55 Hrleksith

T F2E B AUt EH o] Akl A S oA =

HE &L 12.87~15.48 mg GAE/g, DPPH free radical
52 37.14~94.17%, SHde o] 3%

M odo P o
>N

(e
et
N
ot
o
o|\
)
ek
Y
I
%
=
o
ox
o
Ho
1o,
»
o
fru
ofN
N
ol

Z7VerE foz o g 7HASH 1 (p<0.001), FA S
~1.24% A FH FEE BT AUkl IS

Ao 2 FFAastThp<0.01). ZHW-E 3.50~4.66%°]3L, 2]

T FEE B9 H7F S99 pHE 486~4.39% FH
5 Hrhde] S7FE o)A o ® wol A thp<0.001).
Ao A LS 78.82~68.67% FuF FEE 2tk A 7}eko]
-2 g0 M 02 7HAEE 11(p<0.001), aghe —1.89~
0.69, bat 2.99~14.252 FHt 55 Ee] Hrisko] &
FeAoz F71E thp<0.001). F3I& 42.5~
30.0 mLo2 Fu} 225 B Hrieo] SIS f94
° 7 74l tip<0.001). Bl2~HE A%, WIA, AP F
355 B HUbgo] Skl uhet feldo g Frket
RA(p<0.001), SR Fu 55 4 HUHE
Fr3k THp<0.001). A& R 7 kol A

Fup SEE PO IS 2% 20 713 57
A

J

o]A o .

ol/de] Aol upe} 4Fe] Ve F2 549 Sl
= ool FH FEE TS 10% H7HE S¥] ditdew
7P rd Ao m e, S ARER o8 e TS
AZgstel 17 7164 AEQ] SHeR WEo o8sh=
20l 71678 AF Al EA 287t B& JoR AlEdr
ot 2 Ads Eol EjlE S wE AR F o
o weh Fd Aslel] = vAle TAHE B 5 3l

B Ape swoxidiy mud e Xl 9 423
(FHAM S 1-1303-0134) = A5 ok

Reference

AOAC (2003) Official Methods of Analysis. 17" ed. Associ-
ation of Official Analytical Chemists, Washington DC, USA.
p 8-35.

Blois MS (1958) Antioxidant determination by use of a stable
free radical. Nature 81: 1199-1200.

Cho EJ, Yang MO, Kang HJ (2007) Physicochemical charac-
teristics of yackwa with added rice wine cake. J East Asian
Soc Dietary Life 17: 94-102.

Cho SY, Park JW, Rhee C (1998) Edible films from protein



200 Pry

concentrates of rice wine meal. J Korean Food Sci Technol
30: 1097-1106.

Cho YH (2012) Quality characteristics of sulgidduk added with
Makgeolli lees. MS Thesis Myongji University, Gyeonggi.
pp 18-44.

Chung HJ, Joo SY, Kim WIJ (2005) Preparation of jeung-pyun
added with ultrafiltered power of sunmul. Korean J Food
Cookery Sci 21: 647-654.

Jeong SY, Park MJ, Lee SY (2011) Quality characteristics of
frozen brown-rice jeung-pyun dough containing different
amounts of buckwheat flour. Korean J Food Cookery Sci
27: 11-19.

Jung BJ (2002) Effects of spray dried takju cake powder on
the quality of white pan bread. MS Thesis Hankyong Na-
tional University, Gyeonggi. pp 3-41.

Jung HN, Kim HO, Shim HH, Jung HS, Choi OJ (2012)
Quality characteristics of low-salt yacon jangachi using rice
wine lees during storage. J Korean Soc Food Sci Nutr 41:
383-389.

Kim SH, Park GS (2010) Qualitative characteristics of jeung-
pyun following the addition of lotus leaf powder. J East
Asian Soc Dietary Life 20: 60-68.

Kim SM, Cho WK (2006) Effects of takju(Korean turbid rice
wine) lees on the serum glucose levels in streptozotocin-
induced diabetic rats. Korean J Food Culture 21: 638-643.

Kim SM, Yoon CH, Cho WK (2007) Quality characteristics of
noodle added with fakju(Korea turbid rice wine) lees.
Korean J Food Culture 22: 359-364.

Kim TY, Jeon TW, Yeo SH, Kim SB, Kim JS, Kwak JS
(2010) Antimicrobial, antioxidant and SOD-like activity
effect of ju-bak extracts. Korean J Food Nutr 23: 299-305.

Kwon SC, Jeon TW, Park JS, Kwak JS, Kim TY (2012) Inhi-
bitory effect on tyrosinase, ACE and xanthine oxidase, and
nitrite scavenging activities of ju-bak(alcohol filter cake)
extracts. J Korean Soc Food Sci Nutr 41: 1191-1196.

Lee GS, Park GS (2011) Quality characteristics of jeung-pyun
prepared with different ratios of Polygonum multiflorum
Thunb powder. Korean J Food Cookery Sci 27: 35-46.

Lee JP (2008) Qualitative characteristics of brown sauce with
added ju-bak and chicken meat parts marinated in ju-bak.
MS' Thesis Sejong University, Seoul. pp 36-96.

Marklund S, Gudrun M (1974) Involvement of the superoxide
anion radical in the autoxidation of pyrogallol and a con-

venient assay for superoxide dismutase. Eur J Biochem 47:

7]

soMAIok fkiEaM it

ol

469-474.

Oyaizu M (1986). Studies on products of browning reaction;
antioxidative activities of products of browning reaction
prepared from glucosamine. Japanese J Nutr 44: 307-315.

Park MJ (2007) Quality characteristics of jeungpyun with brown
rice and barley flour. Korean J Food Cookery Sci 23:
720-730.

Park GS, Park EJ (2004) Quality characteristics of jeungpyun
added Paecilomyces japonica powder according to fermen-
tation time. J Korean Soc Food Sci Nutr 33: 1703-1708.

Park SS, Sim KH (2012) The quality characteristics and anti-
oxidative activity of sulgidduk supplemented with ramie
leaf powder. Korean J Food Cookery Sci 27: 763-772.

Prosky L, Asp NG, Schweizer TF, DeVries JW, Furda I (1988)
Determination of insoluble, soluble, and total dietary fiber
in foods and food products: interlaboratory study. J Ass
Off Analyt Chem 71: 1017-1023.

Shin KS, Woo KJ (1999) Changes in adding soybean on quality
and surface structure of Korean rice cake(jeung-pyun).
Korean J Food Cookery Sci 15: 249-257.

Shon SK, Rho YH, Kim HJ, BAE SM (1990) Takju brewing
of uncooked rice starch using Rhizopus koji. Korean J
Appl Microbiol Biotechnol 18: 506-510.

Son SB (2012) Anti-obesity, anti-oxidation, anti-inflammation
and anti-cancer activities of jubak and nuruk extracts. MS
Thesis Andong National University, Andong. pp 10-34.

Sung JH, Han MJ (2008) Quality characteristics of jeung-pyun
manufactured by ginseng makgeolli. Korean J Food Coo-
kery Sci 24: 837-848.

Won JH, Son JA, Youn AR, Kim HJ, Kim GW, Noh BS
(2006) Quality characteristics of pork with addition of ju-
bak(sulchigegie). Korean J Food Culture 21: 565-570.

Yildirim A, Mavi A, Kara AA (2001) Determination of anti-
oxidant and anti microbial activities of Rumex of aerobic
life. Biochem Symp 61: 1-34.

Yu L, Haley S, Perret J, Harris M, Wilson J, Qian M (2002)
Free radical scavenging properties of wheat extracts. J Agr
Food Chem 50: 1619-1624.

http://www.nts.go.kr/news/news_03_01.asp?minfoKey=MINF§
420080211204826&top_code=&sub_code=&isSearch=0&ty
pe=LR. Accessed April 1, 2013.

A 4220139 12€ 23Y
HAZ,H: 20143 19 6Y
Bl 201439 49 12¢



