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The characteristics of Quality and Anti—oxidation of Brown Rice Jeung—pyun Dough
Containing Different Amounts of Acorn Flour
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Abstract

The purpose of this study was to examine the characteristics of quality and anti-oxidation of brown rice Jeung-pyun dough containing
different amounts of acorn flour, The acorn flour added brown rice Jeung-pyun$ specific volume increased at the second week of storage
to 1.33~1.55mlL/g, while the fourth week decreased to 1.57~1.64 mL/g. The pH of Jeung-pyun (5.19~5306), in general, was higher than
dough (5.14~5.22). The gelatinization was decreased to 1.69~2.24 range as storage period increased. Especially, the 9% acorn flour added
group’s gelatinization was delayed than other groups. The mechanical texture of hardness as the amount of acorn flour increased, while
adhesiveness, cohesiveness and springiness reduced. The sensory evaluation results show that 9% acorn flour added group had generally

high marks in appropriateness.
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Table 1, Formulas for brown rice Jeung—pyun containing various levels of acorn flour (unit : %)
1 Polished rice . T
Sample Acorn Flour flour Brown rice flour Sugar Salt Yeast Vitamin C Water
u
AFO 0 70.0 30.0 30 1 2 0.018 53.00
AF3 3 67.9 29.1 30 1 2 0.018 53.09
AF6 6 65.8 28.2 30 1 2 0.018 54,38
AF9 9 03.7 273 30 1 2 0.018 55.07
AF12 12 61.6 264 30 1 2 0.018 55.76
AF15 15 59.5 255 30 1 2 0.018 56.45

YAFO; Polished rice flour 70% + Brown rice flour 30%,

AF3; Polished rice flour 67.9% + Brown rice flour 29.1% + Acorn flour 3%,
AF6; Polished rice flour 65,8% + Brown rice flour 28.2% + Acorn flour 6%,
AF9; Polished rice flour 63.7% + Brown rice flour 27.3% + Acorn flour 9%,
AF12; Polished rice flour 61,.6% + Brown rice flour 26.4% + Acorn flour 12%,

AF15; Polished rice flour 59.5% + Brown rice flour 25.5% + Acorn flour 15%
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ke e

3) Fh 23 A7t hE 23t

s3tes 48] $l8kd
52 ol&stalon, A7,
1. 3 days)o] w2t 2+ A& 1 g€ 0.05 M sodium acetate
buffer solution(pH 4.8) 100 mLel| ¥ homogenizer(13,500
rpm, NO, 15, A YA HPF2]3|AL, CHES)E 1321F A3}
A7 T 0.01% B -amylase 8- (Cat No, 10,000 unit, Sigma
Co) 1 mLE 7}etal 37C 9| FFzd 243 &3t Wk
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sl 2 05 mlE F3td F7FE malose FHFS
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ol 2087k 7hEetgltt. hdol BUH 52 EellA 208
7+ RS SO SRFE 25 mLE FE3FL 520 nmollA &
F=2 =43}t Maltose(Sigma Co, CipHpOnH,0) B
oMo HAZAIZ] maltose 52,6 mgg Bo|L&o] Ha] 50 mLE

o 1 mg/mLE PHEOH, FFENS 72} 0, 0.05, 0.1,
0.15, 0.2, 0.25, 0.3, 0.4, 0.5, 0.6 mLE # 3] Somogyi-Nelson
Hog ITFEE 9ol maltose EFIFHOZ FE Alg9
maltose3HS T3} it
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Table 2. Operation condition of rheometer to measure the

texture of Jeung—pyun

Parameter Condition
Type Two bite compression test
Sample width 30 mm
Sample depth 30 mm
Sample height 20 mm
Probe diameter 40 mm
Table speed 2 mm/sec
Load cell 50 kg
5) HsdAr

5 5% 25X 2 cm?
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Table 3. Chemical composition of experimental ingredient of

Jeung—pyun (unit : %)
B . Crude Crude
Samples Moisture Ash . .
Protein Lipid
PR] 44901184 06020007 860£02°  1.2020.00°
BRJ 45.10+2.05 0.70£0.02" 9.80+0.12"  3.00+0.01”
ACQJ 44.70£0.98 0.50+0.03° 6.90+0.78°  3.20£0.02"
F-value 0.030 60,010 60.042° 23743760

1)PRJ : Polished-rice Jeung-pyun

BRJ : Polished-rice 70% + Brown rice 30% Jeung-pyun

ACQJ : Polished-rice 63.7% + Brown rice 27.3% + Acorn 9% Jeung-pyun
“Values are mean®SD,

“Means with different letters within a same column are significantly

different at p<0.05. NS : not significant,
" p(0.001

2. Bi=0| EX{F| Qst TE2| So|EHe| EXEM

1) A

ko] WE A7z wE wEy dn)ETe njA4
(specific volume)-& Table 49} Zt} w9 WEAA 7|7k
W2 H)A e WaE B9 0, 3, 6, 9, 12% F7krolA A%
71ZH0~47)0] Al mEl 72 gy AR 079
1.32 mL/gdl ®&| A 3F71A] 1.68 ml/gC 2 F71str} 4
FAME 1.64 mL/ge 2 FHAdte A4S BArh(p0.01). E
sk 2, 477 AR o =EE dnSH HAZdA f2H<
ztols B, 257 A & AR =EFH NG| e
&g duFHY A9 d2Te 133 ml/geldd W,
15% HA7FEAAE 155 mL/ge 2 Z7FtEth(p(0.01). 45F7F
A% T Az e dvSHY vAHS glz2To] 1.64
ml/golE WA, 15% H7FES 1.57 ml/ge & TSttt
(p€0.05). WHA fo]&l 2ol §let o, 1, 3500A iAl
2 A7V wet viAde] Freke AdS B

Kim MJ(2008)e] Az v & 7t FH| o3}ty
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Table 4, The specific volume of brown rice Jeung—pyun prepared with different amounts of acorn flour during storage of 4 weeks at —18°C

(unit : mL/g)
" Storage day (weeks)
Sample F—value
0 1 2 3 4
AFO %1.3240.18” 51244005 $1.33+0.04”) *1.6810,00 *.64%0,03° 8567
AF3 ©1.19+0.00 ©1.2440,03 ®1 49+0,04" 710,01 ®151%0,02° 16729
AF6 %1 2040,00 ®1.3240.16 ®1.38+0,03” .67+0.07 *1.6140,01" 1151
AF9 51 430,05 ©1,3040,18 %1 38+0,02° *1.7840,0 *1,5240,00° 9.89
AF12 “1.36:0.00 “1.33+0,04 “1.37£0,01 *1.70+0.05 b1 5240,05° 838"
AF15 1.4210.00 1.78+0.43 1.55+0,01" 1.69+0.04 1,57+0,02% 1.00
Fvalue 3.28 2.03 1873 3.92 859

"Refer to Table 1
?Values are mean®SD,

“Means with different letters within a same column are significantly different at p{0.05.

A-C)

: not significant, 2 p(0.05, " p<0.01, " p(0.001
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o] Wi 37|k wE £Ee dnEA] pH 2
Table 59} 2t} AA7|7te] WE TEg dAv|ZEH pH
2, 3, 4% frolHel Aot gglon), EEe b 3

R
R
p
R

Means with different letters within a same row are significantly different at p0.05.

7hEol S7VEFE pH7t SobAls S B AITH(p(0.001). 2
FE AeINE bl w7 Aoy Tashdal
(p€0.001), 3, 457t ARoINE H7leko] Zuletel] whe} 72
3Ftkp(0.00). EEZFE Arlee] wWE pHE HrlEl
upebs] oAl AfolE Bt tiETolME ARl A
3 F42 pH ol F7FFER, % 7Rl E A7z
Zostell whet pH Fol A9 Hlsgk FEoITh 9, 12, 15%
Arkele A7zl ARErE S Yoy pH #%
o Mol A%e uol £Ee Are P ge
PAZVEAF0) S 4FAlS) pHrt 7V ke, ole WEw
Zo] BE7} 9 Hol cool wAFo] HlY] Hrow A4zt
e},

ARz mE mE @vjFAY pH e 0FolA
519752609031, 155 5.125.20, 2% 5.10-5.23, 3T
5.15~5.22, 45 5.1-5.379] Welellen wEs} grE =

Table 5. pH values of brown rice Jeung—pyun prepared with different amounts of acorn flour during storage of 4 weeks at —18°C

Storage day (weeks)

Sample” F—value
0 1 2 3 4

AFO %5 20+0.04” ’5 200,02 ©5.15+0,04" ®522+0,03" %5 37+0,04" 197297
AF3 *5.2240.03 %5 1940,01° 5 200,02 5 1940,02" 5 2040,02” 1787
AF6 45.2140,02 "5 1240,02° "5 18+0,04" *51740.03” #51940,01" 5.443
AF9 %5 26+0,03 5 224009 ©5.10+0.01° 5174002 5 2040,01” 6.000
AF12 %5 23+0,04 %5 1340,02" %5 2340 03" %5.16+0.03” s 1440,02° 9.703"
AF15 %5 194001 %5 1940,07" 5104002 5 1540,02” %5 1140,02° 5.688

F-value 2199 2379 11,623 3421 57776

URefer to Table 1
“Values are mean=+SD.

“IMeans with different letters within a same column are significantly different at p(0.05.

A-C)

™ not significant, & p<0.05, " p(0.01, " p(0.001

Means with different letters within a same row are significantly different at p0.05.
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Table 6. Gelatinization levels of brown rice Jeung—pyun prepared with frozen dough (stored at —18°C for 3, 4 weeks) containing

different amounts of acorn flour during storage at 25°C for 3 days

Dough frozen for 3 weeks

Dough frozen for 4 weeks

Sample” Storage time (days) Storage time (days)
0 1 3 F-value 0 1 3 F—value
AFO 419140057 *1.834001¢ 170007 13480 *2.04+0,05" #1,7340,08° "1.69%0.05° 30570
AF3 194001 "1.82+0,02 “1.7240,07 20222 *2.13+0.07 19540.06° 1774005 26509
AF6 ".95£003% 11912002 51 754013 5538 208£000  1991004"  "188£0,05" 7402
AF9 4954002 *1.78+0,03" ™1,7610.04 33828 *2,09+0,02 52.0120,04" ©1.8840,02" 42125"
AF12 2031005 "1.86+0.06™ 51 744008 15288 42184003 1890.03"  “1.76+0.05" 96.767"
AF15 22061010"  **1.9440,06" *1.8240.05 8050 *2.130.04 1.9440.06°  "1.84%0,05" 25364
F-value 3655 7377 0.821 2481 11,234 6879

URefer to Table 1

“Values are mean+SD.,

a-c)

A-C)

NS: not significant, &

3)

p(0.05,

p<0.001

S 2 F 22 83 A A 297 A 635 (2013)

Means with different letters within a same column are significantly different at p¢0.05.
Means with different letters within a same row are significantly different at p(0.05.
p0.01, "
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Table 7. Texture properties of acorn brown rice Jeung—pyun prepared with fresh dough during storage and frozen dough (stored at

—18°C for 3, 4 weeks) during storage

Storage Stored at —18°C for 3
time Sample” Hardness Adhesiveness Cohesiveness
(day) (9/cm) (9) (%)
AFO 227.28+43 11 49,7018 48 0.57+0.02"
AF3 205.95%33.04° 500322952 0,54%0,02"
. AF6 2557321 34" 7241433 84 0.53+.0,03"
AF9 299.34+57.69™ 58.54+39.54 0.5140,01™
AF12 3415530 48" 76.61431 42 0.502£0,02
AF15 55743453 06" 98.50+54.18 0.47+0,05°
F-value 17177 081 416
AFO 458 95+90.11" 12.67+1251 0.48+0,04
AF3 47117491 24" -19.82+8.04 0.49+0.03
X AT6 558 4561110.93 -53,56+49.13 0.46+0.05
AF9 5609011183 44 402807 0.44+0,04
AF12 754.83+45.03" 68.024:36.88 0.4510,05
AF15 1058.25+210.77" 75.27+14.94 0.39+0.02
F-value 197" 273 2.16
AFO 814.37+153.94° 2.45%0.67 0.3510.11
AF3 1215, 714242.15° 4111213 0.28+0.02
AF6 1242.71+136,13™ 4414489 03140.05
3 AF9 1241 87+214.16™ -7.78%6.62 0.27+0.05
AF12 1910.81469.11° 6.66+8.13 0.28+0.01
AF15 2355914395 86" 1411416 52 0.23+0.05
F-value 2556 0.75 1.44
Stored at -18C for 4
Storage . .
time Sample” Hardness Adhesiveness Cohesiveness
(day) (g/cm) (9) (%)
AFO 155.33+15 42 46.80+4.56™ 0.6240.01
AF3 202.09+31,00 57.35416.80" 0.60%0.02
. AF6 236.46153.02 70,2118 38™ 0.6140,02
AF9 254,53+40.80 7476+12.83" 0,58+0.03
AF12 227 4542613 -67.78+9.62™ 0.57+0,02
AF15 307.43%58.90 9216+14.87° 061003
F-value 3.03 384 167
AFO 186,65135 48° 42374254 0.60£0,02
AF3 303.84+20.76" 41.07+17.08 0.59+0.01
. AF6 330,85+58.23" 52.17+40.20 0.57+0,00
AF9 346.73+64.95" 67.27+24.10 0.56:0,01
AF12 358.77+45.05" -56.98+23 05 0.560.04
AF15 46964181 54" 58482218 0.56+0.00
F-value 4337 052 281
AF0 354,98+20.11° 14314411 0.53+0.01°
AF3 46852491 85" 13.65+12.87 0.47+0,07"
AF6 551.37477.94™ 27.06+26.14 0.430.10™
3 AF9 700.26+37 41% -25.02+5.79 0.3620.01"
AF12 729.83+120,75" -34.88+13.56 0.48+0.07"
AF1S 757.35+119 43" 42,01%13.96 0.3430,02”
F-value 494 267 337

PRefer to Table 1 ?Values are mean+SD,

““Means with different letters within a same column are significantly different at p0.05.

3)

" pC0.05, " p( 0,01, p¢ 0.001
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Table 8. Sensory scores of brown rice Jeung—pyun prepared with different amounts of acorn flour during storage for 4 weeks

Storage period (weeks)

1)
Item Sample o 1 > 3 z F-value
AFO 5.43+1.86" 4902160 5.0040,71"° 5.22%130" 444+133 0.889
AF3 4.98+1 32° 530£1.34 5.33+0.71 556+1.51" 5.224120 0.631
xpansion AF6 5,48i0,97‘7 5204114 556113 >.78i1,zof" 5.56:1.59 0370
AF9 6.03+1,01° 5.0041.25 5,441 24 5,841 27° 5.78+1.30 2,477
AF12 49141.19° 4501118 5.33+0.71 5.2240.83" 4.09+1.05 0.806
AF15 4.14+1.83° 4404165 4.89+0.60 4562088 533132 1362
F-value 18.692" 0711 0781 1.495 1.201
AFO 5.52+1.88" 5104173 444088 5204067 4784083 1.176
AF3 5.54+1 15" 550127 4561088 5.6020.70" 5.110.78" 1.955
Uniformity of AF6 5.30+1.14" 5.50+1.18" 5.00+1.00 5.70+1.16" 5.80+117" 1.113
pore AF9 5.27£147" 6.0040,67" 5.00£1.00 6.10+1.10" 5 78+0.97" 1.698
AF12 "3.38+1.23" 45.1040,99" 478067 A5.0040.67" %5 444113 14729
AF15 52374161 24804079 4331112 A450+0.85° A4 780 44 16,151
F-value 794277 1.33 0.834 3487 282
AFO 418176 5104166 5.33+1.00" 5.67+1.66 5.00+1.73 2902
AF3 P4 614135 5 60+1.35 A6.00+0.50 B3 651,66 *Ps 640,71 4996
Fovor AFG ;3%1.22’ 5.90+1 45 6.1130.60 5.80+1.54 5.89+1.17 1411
AF9 5.79+1.13" 5.90+1.29 6114093 6224139 5.90+1,05 0.452
AF12 4774132 5.40+1.26 5.78+0.67 5.56:0,88 5.44+1.01 2,668
AF15 4,26%1,60° 530+1.25 5.5610.53 5.54%1.59 5.22+1.09 3.9601
Evalue 18233 0,556 1725 0273 0.868
AFO 3134231 3204132 4224139 33341122 2804117 0.624
AF3 3414152° 3504118 4561114 4004112 3,5621,01° 1555
Stckiness AF6 4.43i1,42f 400125 4.78+1.09 4,89i1,56f‘ 4.56i1,24f 0.638
AF9 4631125 3.80+1.32 4.67+1.32 456+1.13" 4,67+132" 1.022
AF12 4539+0,99" B4.00+1.41 4 56:1 42 B4 67+1.00° B4 114127 7.002"
AF15 A5.9611 44" "3 80+1.69 P450+1.43 B4 4440 53" P4 3341417 061"
Fvalue 45277 0521 0.174 2397 2,685
AFO 5.4141.80™ 5.40%1,07" 5.0020.87" 5.67£1.00" 44441 67" 0.879
AF3 4.84+1,00° 550+1.18" 5.33£0.87 5.67+1.22 5.560.88" 3.201
Degree of AF6 5.07+1.30™ 5.60£0.84" 5.890.93 5.89+1274 6.0040.71° 2915
hardness AF9 5,091 64" > 30+0.95" 5.78+1.09 5.8811.05 5.6740.50" 1.151
AF12 B4.10+1 48° 4 8041 32" 5 001,12 4.89+0.93 As 44+1.01° 3221
AF15 B2.84+1,69° 44204175 "4.89+1.05 A4.78+1.09 *5 330,71 10523
Fvalue 35530 2173 1.686 1847 2,545
AFO 432+185° 5.0041.25% 5.44+1,01 4.89+1 45 5.0041,12% 1.440
AF3 4184117 5.501,08™ 5.89+0.93" 5117093 52041 39" 8.435
Overal quality AF6 B5.09+1,02 ;6,20io.9z‘f A6.4440.73" AA‘]‘; 67+1.12" ;6_33io_87"f 8,413‘:’
AF9 B6.04+0.82" 6.30£0.67" A6.78+0.67" 6,440 88" 6.5610.53" 2777
AF12 B4 41+1.30° 5 100,74 AB5.330.71% %5 561073 45 67+0.50° 5127
AF15 35241 88" 4201123 4.6711.50° 4894078 4,56+0.73° 2,664
Fvalue 34021 6216 5770 3146 1036

YRefer to Table 1 *Values are mean=tSD,

a-d).

NS: not significant, ¥

o]}l

Solge e, aAze
£ Bolste] Aol NshE
==

}ﬂﬁoﬁ =R

% thzEAel vletyl col 63,160 Kt}
242 24 gzl dA
Ao BN FakstEdel A
ol&5n E3] DPPH Uzt 27 B4

27}

p(0.01, " p(0.001

Means with different letters within a same column are significantly different at p¢0.05.
p<0.05, ”

15%2]  Eu|FHANAM = tElHA E

fEko g =Ao] 7l5sle] HHHo g wo] ol&

F 70.43% A=k Hctgung §J & 2004). 18]3 DPPHE HIEN ¢, EIHE

polyhydroxy &% SItE, W% ofvli Sol o) 3 H
o] A2 Aol g omA Fist =AY Fi TS
e v 7k AT W F2 ARgshe WHes ded dtkBlois MS
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Table 9. The contents of total polyphenolic compounds (mg%) in brown rice Jeung—pyun prepared with different amounts of acorn flour

Sample” AFO AF3 AF6

AF9 AF12 AF15 F-value

D2)

71.94%0.99 144.30+1.29°

147.72+1.29°

A

148 40+2,28° 158.024+1.97° 163.78+2.52 1033.087 7

YRefer to Table 1.

2)
Values are mean=SD,
AD)

9" 5¢0.001
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Fig. 1. Electron donating ability (%) of brown rice
Jeung—pyun prepared with different amounts of
acorn flour

AF0; Polished rice flour 70% + Brown rice flour 30%,

AF3: Polished rice flour 67.9% + Brown rice flour 29.1% + Acorn flour 3%,

AF6; Polished rice flour 65.8% + Brown rice flour 28.2% + Acorn flour 6%,

AF9; Polished rice flour 63.7% + Brown rice flour 27.3% + Acomn flour 9%,
AF12; Polished rice flour 61,6% + Brown rice flour 26,4% + Acorn flour 12%,
AF15; Polished rice flour 59.5% + Brown rice flour 25.5% + Acorn flour 15%
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