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Abstract

This study was investigated (replaced) the sensory and physicochemical properties of Jeungpyun substituted with
30% or 60% of brown rice and barley flours, respectively. The quality changes of the functional Jeungpyun during
the storage periods were analyzed by a texturometer. We found that batter pH was decreased as fermentation
progressed, but showed a higher pH resulted after steaming. The brown rice replaced Jeungpyun had higher
specific gravity and lower viscosity; however, the barley-replaced Jeungpyun had lower specific gravity and higher
viscosity compared to those of the control(0% replace with brown rice or barley flour). The barley-replaced samples
showed significantly larger volume indexes than that of the control. The L-value of the for lightness decreased
significantly within the replaced samples(p<0.001). All samples had negative a-values, with slight green colors
rather than red. The barley-replaced samples were darker than those of the brown rice sample groups, with less
green and yellow color. The brown rice-replaced samples had larger values for adhesiveness, overall, and moistness,
and the barley-replaced samples showed intensities greater in cell size, springiness, hardness, and flavor by sensory
evaluation. The 30% flour-replaced samples of the comparisons had higher values for overall desirability(p<0.001).
The replaced samples showed slow increases in hardness when measured by a texturometer, indicating that, the
retrogradation rates decreased as the storage periods increased. The control stored for 72 hr had a hardness value
that was 8.0 times harder than that of the control stored for one hour.

The 30 and 60% brown rice-replaced samples stored for 72 hr were 5.8 times and 4.7 times harder of
their replacement level, respectively, and the 30 and 60% barley-replaced samples stored for 72 hr were
5.7 times and 4.2 times harder at their replacement level, respectively. The adhesiveness and cohesiveness
of all samples tended to decrease as the storage period increased. The barley-replaced samples showed
significantly the lower adhesiveness and cohesiveness during the storage periods. The springiness of all
samples decreased slowly during the storage periods.

In conclusion, Jeungpyun that was substituted with brown rice and barley flours demonstrated improved
functionality and higher dietary fiber replaced effect. Furthermore, the storage period of was extended as
the retrogradation rate was delayed as a result of the dietary fibers.
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Table 1. Jeungpyun Formulation” for partial replacement
rice flours of brown rice and barlev
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Yrice flour weight basis(%)
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Fig. 1. Flowsheet of the preparation procedure for
Jeungpyun
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Table 2. Operating conditions for Texturometer

Sample size 3x3x2cn
Plunger diameter 12 mm

Probe speed 0.5 mmys
Force Threshold 200 g

Pre test speed 5.0 mmy/s

Post test speed 10.0 mmys
Contact force 50 g

Load cell 1-10 kg
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Table 3. Mean values of pH, specific gravity and viscosity of control and Jeungpyun batter replaced with two different

levels flours of brown rice and barley.

Ratio pH SGlg/g) Viscosity(cm)
Sample %) BF AF AS F-value AF - e
Control 0 45.09:+0.02"" “4.56+0.06" ¥5.01+0.01° 211177 A1.02+0.03 ®4.05+1.53
Brown 30 5.81+0.02° 55.35+0,08" 45.44+0.01° 69.027 #1.03+0.41 24.35+4.90
rice 60 %6.01+0.01° 25.61+0.09° #5.61+0.01° 4789 A1.04+0.25 #4.40+3.58
Barley 30 4.84+0.03° “4.64+0.24° 5.03+0.02" 12.31“: ¥1.00+0.39 #3.97+1.53
60 Y4.92+0.16° “4.72+0.16° 5.12+0.03" 10.37 0.98+0.28 “3.70+1.0
F-value 109.947 3637 3347 0.76 454

Mean+SD. 'p<0.05, ~p<0.01,
BF: before fermentation

p<0.001
AF: after fermentatiom

AS: after steaming

SG: specific gravity

Means of three replications; same letters are not significantly different each other.
" Mean values of pH at different fermentation stage and after steaming for each treatment (row)
? Mean values of pH, SG and viscosity for each treatment (column)
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103, 10622 thE2T(R.67)HT & FHAFE e A Fo] BeFE FastAthp<0.001). =T A
ATHPp<0.05). ¥r5AFAA B dAF7}t =T 2 L#t2 750302 foAez 7bg wda B+
g2 pHS} HS & Holil & HEE & A8F 60%= 62852 FoHoR /b A2 s Wil
ol ulgle] gogoz 2 R@As #e B A o
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FH 22 (p<0.01) #F2 HIAFRE g dn ATF= -1.88Q0 EFETE 0o © 7P RE A
0% dATFESESE FAF FUH Aole B4 MY FFS UehiRo mAZo] wed W F
& 3kct. 7tatRed HEl 60% tiAlTE 0368 FoHoR
NBEATE 1334 0672 A2 dF& Y 7HE ¥ agS e ATHp<0.05).
S Ho A g3l dAFel wat fdel fAth FA S (yellowness) & YEUl= bk @AYl 60% th
299 FANE JFoz 29 FYTL Ushl: ATV RMARCE FYHCR A ¥ £AF U
TLGATE F94480] glol #de FehE YA ERlen T bake 5098 AlEEL 7H3
o BEdA 7 xRy o8y Kzt & 32 G2 3 veR 2 th(p<0.001). @, B2 thA 1kl
Bel &o o gl 84 doldad amdR £ f940 gk Wasld AvE FAAF Choi
K Table 5. Colorimetric characteristics of Jeungpyun replaced
Table 4. Volume, symmetry and uniformity Indices’ of with two different levels of brown rice and barley flour.
the Jeungpyun replaced with two different levels flours Ratio 0 2 0
’of brown rice and barley after steaming. Treatment (%) L a b A
Treatment | R0 Volume Symmetry  Uniformity Control 0 7503094 -1.88+008°  5.09:0.48" 0
(%) Index Index Index Brown 30 70.95+0.68" -1.31+0.08* 10.72+1.25" 5.92:0.82°
Control 0 92.67+7.07°  0.67+1.15°  0.33+0.84" rice 60 68.8040.95° -0.97+0.15° 12.74+0.89" 9.05+0.07°
Brown rice 0 85.67£5.13% -033£2.65'  0.33x1.53" Bal 30 6535+2.26° -1.5120.10" 10.44+1.38™ 10.37:1.93"
60 78.33+6.43° -1.33+#4.04° 0.33+0.58° ancy 60 62.85+123° -0.36:0.16" 12.22+0.90" 13.59+0.67"
Barle 30 103.00£2.65°  033:1.41° -0.3320.58" F-value 1339577 47537 71307 258447
Y 60  106.00+3.61° 0.67+0.58"  0.33+1.53" Mean+SD. p<0.05, “p<0.01, ~ p<0.001
F-value 9.06” 1.66 0.19 Y Means of three replications ; same letters in a column are
Mean+SD. "p<0.01, not significantly different each other.
Y Means of three replications ; same letters in a column are D x Light scale (white +100 <> 0 black), a* : (red +70 <
not significantly different each other. -80 green), b* : (yellow +70 < -80 blue)
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AIZE O] FEREHE dE&T= dAFEREY ASA A
g8 F7HE JERlol mE £E2 x3HII UE
S HYthp<0.001). tixl7-7te] Ango)A B o

=

Table 6. Mean values” of Sensory properties” of Jeunpyun replaced two different levels with flours of brown rice and barley

of Jeungpyun
. Brown tice(%)

. F—Valliek -

- . Barley(%)

‘ 0 30 60 30 - 60 ,
cu? 10.78+3.24" 7.37+3.18% 4224336 8.06+3.51° 423433 18.55
CS 3.72+2.87¢ 7.1842.78° 9.96+3.39° 8.41+3.03% 11.12+1.42° 38.46
SP 8.24+3.98° 10.55+2.26° 11.44+2.10" 11.60+2.69° 10.15+3.60™ 331
MO 10.75+2.48° 1051221 9.90+2.36™ 8.38+2.18" 4.5242.99° 23.00
HA 5.93+3.31° 6.40+3.22° 8.10+2.92° 8.02+2.50° 11.06+2.13° 7437
FL 4.60+3.24 4.19+3.18° 5.1543.17° 4.59+2.67% 6.13+2.24° 13707
AD 8.24+3.03° 9.98+2.4° 10.09+3.17° 6.32+2.62° 4.58+3.29¢ 6.03"
OD 8.92+3.05° 1007227 8.33+2.37° 9.74+3.10° 4.78+2.44° 12917
Mean+SD.  'p<0.05, “p<0.01, " p<0.001

Y Means of three replications ; same letters in a row are not significantly different from each other.
2 CU: cell uniformity, CS: cell size, SP: springiness, MO: moistness,
HA: hardness, FL: flavor, AD: adhesiveness, OD: overall desirability
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& Hl 3ted 72X)7H(1319.49, 1182.05) A& 2
e 47918 Ange F7hE UERA
18(210.79, 237.82)¢] w)ste] 724
¢ (119274, 994.42) A 7= z+z} 574, 42u8e] A
15%011*1 7V Aagol %2 FUhE
HulE thAF Choi YS9 Kim
ArA 7+ HEFET =35t
B3 Lee GY(1999H)E 2olA &
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(p<0.001) ©x

o E3 He

B vhi
YA(1993)4 Oﬂ:yLOH A

52 Xé%lc’ﬂ 2t
pectin, barley brano] Zﬂ_%

cellulose= #24 ]

barley bran<-

gh2d J (springiness)> A &A1 7o)
5‘4?&]_9_; bd 3}9\;\ o

n 9 y_a] Eﬂxﬂ:rb]
o9 BEE ANEE AR 48/\]{} o]
N 2 g€ o] dASHA
]l zpel7t Hol RE A8V} B
th ole Ax ZAlY FHE 2#
Zage 7ik1E Aoz ®Badth
&% #d (cohesiveness) ol A =
Zh7k 04533 0.436, 51?4 o
04012 ZF7F A FRot
1JrE‘r"‘*o“4(P<0001) He oA
JerR g ue

Z EH/LLF- Eﬂ
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WAFERT Foxgoz ¢
3] 72A17F Aol A A de %

24 149

©Hp<0.001).

224 (adhesiveness)o| A A A A E & o ol A
145752 FoR ez 7Hg & +AE vehien
Wl du] U T A b7 127273 12935, 1
g A TFlA Z47ZF 122.773% 103452 dn] A+ =
A o] BEFE FFAHo] ot Bl ATl A

£ o8y WAZ BesE BAdel fojgow
A uepded ol: wel 60% AT Sh4el
2 23 e Aol 2E ARFN FAYe

A7 (gumminess)& A g717ke] BAg o] et {9
Hoz F/tete S HeERAAAT AFste 71
o BE AENE F94 Aol YERAA Fstth
ek ARAEA] FulUA Trb 104.02, 109.032 Bz
T 9024, B tAT 9190, 95.158 T =& AA
Bo] okzke]l &olArt A YIL(p<0.05) 72X AF
zTe AAL 256952 298], dv] diATE Z
206w, 1.84], Ba] AT Z+zk 1974, 136
ZTF7b AQABAAFE S AR
Z7H8S B §9% Aol AATHp<0,0).
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2o ANFZ JodMe A F] HETF
2 932 A48 vedich
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fﬁﬂltﬂ AR g@gol AAou 2443 o)Fd &=
F43) F7tstd F9a7E AR THPp<0.001). A F713E
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Table 7. Mean valus of textural properties of Jeunpyun replaced two different levels with flours of brown rice and barley.

Control

Brown rice(%)

Barley(%)

Fovilue

Hr 0 30 60 30 60 ;
0 "191.18+13.42°Y  ™229.62+20.63° ¥250.07+13.50° '210.79+2123°  '237.82+15.85° 5526
3 218.82+20.52° 205.00+40.63" H29821+16.51* "252.80+27.76°  283.53+42.17° 23597
Hardess 5 Y5289.16+28.15°  V320.01+63.49°  Y*338.77+53.57°  “301.69135.68°  Y%336.22+25.97° 6.61;
7 V305.61431.71° V3451244951  V350.53+58.45"°  VY323.20+2543° Y359.49+15.70° 15.69
(g/em) 24 “691.07+8525™  “701.43+2557  “684.70+62.77°  “564.71+35.07 “523.44+46.57" 15.03"
48 "1172.37+7741°  “1035.02+32.94% ®904.73+0.27° ®768.53+14.70° ®787.70+45.24° 1277
72 *1529.44+63.73 *131949+74.76°  A1182.05£35.09°  "1192.74+70.62°  “994.42+104.78°  52.98
F-value 806.97 682.85 393597 846.82° 19445
0  “0.869+0.03° £0.836+0.04™ #0.870+0.01 40.848+0.05" 40.846:+0.04°° 1.98
3 "0.859+0.02° #0.831+£0.03" %0.848+0.03 A%0.824+0.03 %0.798+0.03" 5.28
Springiness 5 20.84&0.02: 20.856i0.02: :0.845i0.04; A:0.814i0.04§n i:0.781¢0.04: 291
% 7 50.836i0.03 50.831i0.02 0.829+0.04 0.803+0.05 0.744+0.04 6.00
24 0.743£0.05" 0.717+0.05™ ¥0.723+0.08° “0.754+0.06 ©0.734+0.04° 5.70
48 50.715+0.04° “0.657+0.07° ¥0.689+0.05" Y0.718+0.03" 0.666+0.06° 5.66°
72 “0.650+0.02° Y0.553+0.02° “0.542+0.02° *0.612+0.03" 0.578+0.05 12717
F-value 103.13" 7052 6584 37707 3806
0 %0472+001° #0.453+0.01° 20.436+0.01™ 20.4360.02 40.401+0.03° 39.83"
3 %0.462+003" £0.443+0.01° ®0.417+0.02¢ $0.415+0.03° #0.388+0.02° 45917
Cohesiveness 5 20.43110.01: :0.438¢0.01"‘ 20.413i0.012 ‘io.397¢0.03": 2“0.349¢0.0%° 36.98::
% 7 0.410£0.01 0.422+0.01" 0.409+0.01 0.372+0.02 0.315+0.02 2063
24 “0.311:0.03" “0.247+0.03" Y0.255+0.02° Y0.232+0.02° ¥0.196+0.02° 925
48  “0.208+0.02° ©0.195+0.02° Y0.195+0.02* ¥0.177+0.01° Y0.150+0.01° 9.00"
72 "0.168+0.01° “0.16410.01*° *0.168+0.01° 0.152+0.02" 0.126+0.02° 9.65
F-value 585.63 52716 464277 196.55" 74617
0 *145.7512925° 1272712654 £129.35+26.99" A122.774£17.50° #103.45+2.99" 17.04"
3 *125.43+5.62° %10742+38.61° 8108.39+47.24°  "106.64:13.04° ¥84.41+14.00° 10.50"
Adhesiveness 5 "300.33¢7.20*‘ “89.45+9.68" “89.18+30.50" 89.96+9.79° “73.51+11.38° 9.55:
7 88.4619.12° Y78.43116.56" Y69.62+15.65(™ Y75.16+6.58" Y64.12+5.84° 9.12
® 24 Y62.31:12.44° ¥50.08+10.84° ¥44 835,52 ¥31.05+7.26° ¥22.68+8.70° 10.16~
48  “40.19+5.76" ¥31.05+7.441° ¥23.35+2.01° '9.40+6.43° '8.68+4.42° 10.177
72 "14.86+5.16" $720+7.98° Y6.68+2.04° *6.51+3.00° 3.95+3.16° 8.69"
F-value 92.56%** 83.92%%* 11087+ 115.72%%* 71.55%*
0 74.09+0.03° *104.02+10.07 Y109.03+7.26" Y91.90+0.02° £95.15+0.03° 852
3 '™101.50+8.13"  “129.38+18.43° “124.45+9.67" Y°105.13+0.03% “117.77£0.03° 6.16"
Gumminess 5 ™120.82+11.72°  “141.70+27.64° °139.83+23.74° “119.53+0.02° Y117.74+0.03" 3.10
i 7 "125.16+12.86°  “145.51+18.96" 8-146.28+26.03° “120.02+0.02" Y116.39+0.02° 2.63
® 24 “208.44124.69°  "165.66111.08° #161.18+12.86°  ““131.01+0.02 “102.59+0.02° 1.30
48 2435712745  2202.19+17.86" 5175.90+15.04™ ¥136.03+0.02° 45118.160.01° 1604~
72 %256.95+1549° 213.87+16.77H°  *198.58+9.75% #181.30+0.02° £125.30+0.02° 184"
F-value 169.43" 38227 18.78" 15427 623
0 "78.42+2.46°  “86.96+6.80 ¥ 94.86+6.80" Y75.93+15.33° ¥80.50+9.21° 1427
3 Y87.13+4.94° 107.45+14.78  105.46+6.85" “86.97+13.79° “87.51+10.63° 25
Chewiness 50 710093+972°  PI21.1142242°  “*117.87£1681°  97.79+14.14°  "95.41:13.85% 4.18
7 “104.76+8.93°  "120.87+16.01% #121.17+19.87* ¥98.59+12.08" “86.91+10.00° 4.65
© 24 "155.04+13.65° "*128.69+10.02°  “122.69+16.9" A5110.82+10.04°  ©*106.24.+14.77° 3.29
48  *173.09+19.15% "132.95+19.29° #124.00+£13.04™ A121.17+6.05% A112.11+14.20° 3.29
72 **167.01£9.63  "120.65:10.65° 8107.63+5.63° A8110..96£13.55° “*106.91+19.43° 16707
F-value 94.45" 6.06” 4.84 2456 10207
MeantSD.  'p<0.05, “p<0.01, ~ p<0.001

Means of three replications ;

"Means with different sperscript within the same row at each treatment .
YMeans with different superscript within the same column at storage period

S Fael oA A23F A 53.(2007)
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