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Study on the Preparation of Rice Focaccia by Cooking Method of Jeung-pyun

Ae-Suk Shin and Kyung-Hee Lee'

Dept. of Food Service Management, Kyunghee University, Seoul 130-701, Republic of Korea

ABSTRACT

This study was carried out to develop a focaccia, which is an Italian bread, using dry rice powder for the everyday meal
to increase rice consumption. The cooking method of Jeung-pyun, particularly the fermentation of rice dough, was applied
to make rice focaccia. The appropriate water amounts added and fermentation periods for Jeung-pyun dough were measured.
To increase the volume of rice focaccia, egg white foam (10% to 50%) was added to the fermented Jeung-pyun dough. For
the quality evaluation of rice focaccia, the water contents, volume and texture of rice focaccia were measured and a sensory
evaluation was carried out. The condition of adding 50% water to dough and fermentation for 5 hours were found to be
appropriate. The volume and softness of rice focaccia increased with increasing amounts of egg white foam added. The rice
focaccia containing 20% white egg foam in fermented Jeung-pyun dough before baking showed the highest overall acceptance.
All rice focaccia added white egg foam were preferred over control one made from wheat flour. With these results, it will
be possible to use rice focaccia for everyday meals and increase rice consumption.

Key words: focaccia, dry rice powder, Jeung-pyun, egg white foam
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Table 1. Formulas for the preparation of focaccia with different amounts of egg white foam

Samples
Ingredients (g)
Con El E2 E3 E4 E5
Wheat flour 100 - - - - -
Rice powder - 100 100 100 100 100
Meringue - 10 20 30 40 50
Water 70 492 48.4 47.6 46.8 46
Takju" - 50 50 50 50 50
Sugar 2 10 10 10 10 10
Salt 2 2 2 2 2 2
Yeast” 1 0.5 0.5 0.5 0.5 0.5
Dry herb” 1 1 1 1 1 1

Y Takju: unheated.
? Yeast: Instant dry yeast.
 Oregano, parsley, basil, rosemary 0.25 added: 0.25 g.
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Scaling and sieving Dry rice powder, sugar,
(30 mesh) salt, yeast
Blending Rice p'owder' and other
ingredients
Fermentation 5 hr at 33£1C
Jung-pyun || l

cooking method

Adding egg foam

Egg foam(%)
10, 20, 30, 40, 50

}

Mixing and aging

Dough and egg foam
24 hr

!

— Steaming

5 min. at 85£27C
20 min. at 95£17C

}

Cooling

30 min. at room
temp.

}

Oiling with
olive oil

Focaccia l
cooking method

— Baking

25 min. at 210~230C

Fig 1. Flowsheet for the preparation of rice focaccia.
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Table 2. Sensory evaluation for acceptance test of Jeung-pyun made with different amounts of water

Samples
SI S2 S3 S4 S5 F-value
Appearance 4.7540.72% 4.95+0.68" 4.64+0.92 4.55+0.79® 4.36+1.63° 1.68
Flavor 4.64+1.74° 4.70+1.44° 4.52+1.20° 4.34+1.36° 4.36+1.38° 0.70
Taste 4.04+1.43% 4.82+1.67° 4.20+£1.49® 3.43+1.39° 4.00+1.57* 474"
Texture 3.34+1.40° 4.70£1.44° 4.45+1.70° 4.18+1.80° 4.23+1.67* 451"
Overall acceptance 4.20+1.64° 5.25+1.57° 4.36+1.46° 3.801.40° 4.09+1.67° 552"

Mean+S.D.

"¢ Means in a column by different superscripts are significantly different at <0.05 by Duncan's multiple range test.

S sk

" p<0.01, ™ p<0.001.

S1~S5: 40~80% of water added to dry rice powder.
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Table 3. Sensory evaluation for difference test of Jeung-pyun made with different amounts of water

Samples
S1 S2 S3 S4 S5 F-value
Air cell uniformity 4.18+1.78% 3.64+1.50™ 3.43+1.39° 4.64+1.66° 4.00+1.68" 3.79"
Softness 3.48+1.77° 3.91+1.27° 4.84+1.29° 5.3241.38® 5.57+1.21° 18.24™
Springiness 4.36+1.74% 4.27+1.48° 5.00+1.12° 4.77+1.49% 4.70+1.46® 1.83
Moistness 3.45+1.42¢ 4.05+1.35° 4.96+1.18° 5.68+1.14° 6.07+0.93" 35.66™"
Adhesiveness 4.21+1.36* 4.43+£1.04* 4.41+1.19° 4.02+1.69° 4.59+1.68° 1.07

Mean+S.D.
a4 Means in a column by different superscripts are significantly different at <0.05 by Duncan's multiple range test.

p<0.01, "~ p<0.001.
S1~S5: 40~80% of water added to dry rice powder.

=Tt wEbd S FEE 50% Frista HEAES 3 dgaddE AR 3 feAel Ajolrt gilen, Feve
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oA AN BF Eo), 1 oA AR wEe S 3 FH F49] 713 =Rt fold oA P = A e
F39] 71357} 71 =2 @b VeI, 6413 RS 3 GFgA o] 7HAageE W E SK(fermented odor) ¥} A TE
H F49] 712%7} 7P Bektk 5417 #E e S F3 (fermented flavor)e] & =+ Al YERSLTE Park KS & Park
T AL BE f‘%}i«] 71&157} Foldoz 7}% =9kt EJ(2004)91 Aol A SHe TEAZIo] oA 45 Zuto]
TE A UEbtha Baskeith 6417 HEd S Fa4e= 7]
F37} frelA o m woka, g2~ 71& SAM a3 F3 _UMH At HAukAQl 715 ert 7P Wehed), ole
o] 7P =t} 6AIZt BEE FH FAE BE =N 7} AU BER ZEutat A|F3g ghe] Awrt Ao ek,
@ V35S YERE, ol RV AUXA 2 Bk 713%7F Wejzl oz A7tk
AP Q7] W2l Aoz AZtdrt FHO IS A8
frolA Aol 7t GIATHTable 4). 3. W Flx|ote| =2 Et2tnt Hl

Zpo] A A Table 5)9] A}, 7152 #9A, & S st A (T, o|2E)e THNE U9 F
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) ;
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Table 4. Sensory evaluation for acceptance test of Jeung-pyun made with different fermentation period

Samples
F1 F2 F3 F4 F-value
Appearance 3.77+1.00° 3.88+1.50° 3.84+0.90° 3.65+1.16° 0.66
Flavor 3.12+0.98° 3.84+1.54° 3.93+1.40° 2.98+1.58" 525"
Taste 3.14+1.21° 4.00£1.22° 423£2.07° 2.79+1.90° 750"
Texture 3.23£1.00™ 3.74+1.56™ 4.07+1.53° 2.95+1.91° 458"
Overall acceptance 3.74+1.50° 4.02+1.54° 437+1.88° 2.93+2.15° 5.09™

Mean+S.D.

#7° Means in a column by different superscripts are significantly different at <0.05 by Duncan's multiple range test.
™ p<0.01, ™" p<0.001.

F1~F4: Jeung-pyun fermentation period(3~6 hr).
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Table 5. Sensory evaluation for difference test of Jeung-pyun made with different fermentation period

Samples

F1 F2 F3 F4 F-value

Air cell uniformity 3.07+1.50° 3.91£1.59* 3.93+1.62° 3.19+1.45° 3.81°
Fermented odor 2.05+1.09° 3.58+1.78" 3.93+1.71° 5.14+1.93 2537
Fermented flavor 3.02:+1.44° 3.40+1.65° 430+1.83° 5.19£1.97° 13.43™

Softness 3.65+1.69° 3.91+1.74° 3.77+1.45° 4.05+1.85° 0.44

Moistness 4.35+1.68° 4.58+1.59° 4.81£1.71° 4.53+1.72° 0.56

Springiness 4.23+1.76° 4.30+1.97° 4.35+1.74° 4.37+1.88* 0.05

Mean=£S.D.

"¢ Means in a column by different superscripts are significantly different at <0.05 by Duncan's multiple range test.

koK

" p<0.05, " p<0.001.

F1~F4: Jeung-pyun fermentation time (3~6 hr).

7 point intensity scale(l: extremely weak, 4: moderate, 7: extremely strong).

Z71el <) F23] ol ol A, W} EXCES
Zwo] W3t e 92 Yl A 9 5 9
o} ol W7hel Y FNA7 T BekE sk shaxt

=9 Risol] W7 XS Hreig o, v A S AX &
ZFR| o} Al XAy FE 50% HFst 5413 BE sl
Az AL GAlF o] I EZE 10%, 20%, 30%, 40%,

Table 6. Moisture contents and volume of rice focaccia
made with different amounts of egg white foam

Moisture content(%)

Volume(mL)

50% 718l 5714 A|BZ El, E2, E3, F4, E52 sl A%
gk 2 zFR|ote] SR Ry S5t WIFEE Al

& (moisture)= 50%2] dN 7|2 E HIle A ETH|
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ok Ak A JERASIT

3] (volume)E 50%2] M7 EE H7gE BE TR olr}
574.78 mLZ 71 =9kom, W71 271 10% H7HE El°]
465.60 mL= S| Ueht 7| 2 7}kl wheh 274 o}
o] F37}t felH o Frtehe Ao yeyith w3 Ut
22 Az g2 TIX|ol F0)7} 44589 mLE Hhaly|
7b A7k AEZ7 A obE Y F-9]7} ZkTh Kim MI(2016)2]
AT E mizbe Az Al I EE H7FH0~8%)°] St
A5 FolHor Fart S7keke Aow Huso] & <

Con 43.6440.63° 445.89+11.14°
El 45.37+0.58" 465.60-+17.83°
E2 46.66+0.55° 494.98+22.27>
E3 47.3241.00™ 533.77+40.39®
E4 48.54+1.04° 546.80+43.96™
E5 51.83+0.85° 574.78+41.48"
F-value 47,98 7.19”
Mean+tS.D.

*7¢ Means in a column by different superscripts are significantly
different at <0.05 by Duncan's multiple range test.

™ p<0.01, ™" p<0.001.

El: 10%, E2: 20%, E3: 30%, E5: 40%, ES: 50% Egg white foam.
respectively.
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Table 7. Texture characteristics of rice focaccia

HOFA o} AT

made with different amounts of egg white foam

Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
Con 0.45+0.02° —0.60+0.15° 0.98+0.02" 0.9120.02° 0.42+0.02° 0.4140.03"
El 0.60+0.09* —0.47+0.54* 1.3540.43% 0.90£0.01% 0.540.08" 0.74+0.30°
E2 0.52+0.02° —1.59+1.95 1.56+0.43° 0.88+0.02° 0.46+0.02° 0.71+0.19°
E3 0.3320.02¢ —1.14£0.63" 1.25+0.37% 0.89+0.01° 0.30£0.02° 0.37+0.12°
E4 0.25+0.24° —1.99£1.91° 1.24+0.39® 0.9120.01® 0.23+0.03¢ 0.28+0.09"
E5 0.2020.10° —1.55+1.32° 1.24+0.38% 0.90+0.02 0.18+0.00° 0.22+0.07

F-value 89.16™ 1.29 1.51 1.74 82.04™" 10.99™
Mean+S.D.

T Means in a column by different superscripts are significantly different at <0.05 by Duncan's multiple range test.

™ p<0.001.

El: 10%, E2: 20%, E3: 30%, ES5: 40%, E5: 50% Egg white foam. respectively.

23k oL}, F-2d(adhesiveness) ol A dH 7| £ 7ol St
g5 F-24 (adhesiveness)©] FolAl= AEFS BHATh

Oh MS 5(2007)9] =4k}t =9 W7 Al xgh 2~E
AA ] olsletd g H5A 5440] Aol mEw Aele]
Z2 7+ B2 74 =(hardness), 717 (gumminess), 44 (bri-
ttleness)Ol A= A& FH 521491 2ol & B o), F24d
(adhesiveness), B4 (springiness), -3-%1/d(cohesiveness)ol| 4]
= A& bl fre] A<l 2ol 7t gtk Hawo] w3 et
2 Aqe] dzkel fAakg Agkol ). A7 (gumminess)ZH A4
/e (chewiness) .= 7| H7lgko] VM5 Fol2 o
2 Yol ZAgko|t) o]E Lee HI(2012)9] AF-ollA] 3
A} wo] M-S GeElsh S FAEA A A
o] H7lgro] F71eel wet 24 (gumminess)©] Srolzl Az}
°} Im SS 5(2010)°] A HrlFs gelste] Azt £A
719] FAEA A wo|A o Mol kgl wet

7173 (gumminess)©] Sobxl Ax}p FrARE 74 ol Tt

5. MEItx|ote| ZSHA}

U7FER Az ZTpR|okel WilZ| X5 H71sE & 71X
olole] #FAARE HAIE AT}= Table 8, Table 99F 2Tt

715% kel Az, BE oA Als g felAQl At
0|2 Kt} AukA el 7T eE Wiy 2 20%, 30%, 40%
H7V3r BEFEX| o} B2, B3, EA7} frelA o' 7 2o g
UERller, o 5 Wy 27F 20% H7HE E27F M =
itk I E 20% FH7HE E2e #3E A93 RE 3=
o| Al 7} =gkom, B39 E4% E28F 28 folaFor 1
oA A YERT Gy 27 e A X7 of
R UIFRE A|ZG i IR olET BE oA
skow, Alg F Wl 7|7} A7 S0t AR o} El
o] iz XE7FX|oke} ARG FolFE o R WSkTHTable 8).

2 HE e o

Table 8. Sensory evaluation for acceptance test of rice focaccia made with different amounts of egg white foam

Samples
Con El E2 E3 E4 E5 F-value
Appearance 3.80+£2.08" 4.66+1.49" 4.74+1.38" 4.97+1.60° 4.91+1.34° 4.29£1.17* 2.64°
Flavor 3.6042.19° 3.91+1.58° 5.06+1.37° 4.66£1.61°  4.69£137°  3.66+1.51° 506"
Taste 3.34+1.94° 374177 4.83%1.54° 443£1.87°  420£1.41%  3.40+1.74° 418"
Texture 2.91+1.92° 3.69£1.68°  4.71x1.78" 4.69£1.57 429+1.64°  4.06£1.78" 544
Overall acceptance  3.23+1.90° 3714136 4.83+1.54° 457£1.77° 4494148 4.00+1.41>° 5.027

Mean+S.D.

274 Means in a column by different superscripts are significantly different at <0.05 by Duncan's multiple range test.

sk

" p<0.05, ™ p<0.01, ™ p<0.001.

El: 10%, E2: 20%, E3: 30%, ES5: 40%, E5: 50% Egg white foam. respectively.
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Table 9. Sensory evaluation for difference test of rice focaccia made with different amounts of egg white foam

Volume uffror(r:rily Fer(l)l(l;l;ted Feg:\e/t;;ed Softness Moistness Springiness

Con 3.63+2.13° 2.94+1.66° 4.06+2.10° 4.06+2.27° 3.60+1.75° 3.60+2.52° 4.23+1.73*

El 4.20+1.55 3.91+1.38 3.86+1.78" 4.03+1.58" 4.29+1.73% 4.09+1.74% 431£2.11°

E2 4.13+1.16™ 4.80+1.37" 4.234+1.26° 4.23+1.63° 4.9441.53" 4.89+1.39" 4.34+1.47°

E3 45442 67° 4.69+1.55" 4.14+1.65" 4.23+1.82° 4.77+1.37° 4.60+1.74" 4.40+1.24°

E4 4.69+1.26™ 4.97£1.27° 4.11£1.45° 4.20+1.73" 4.86+1.48" 4.71£1.55" 4.31+£1.55°

ES 5.14+1.44° 4.89+1.30° 4.09+1.71° 4.26+1.63° 4.63+1.73% 4.37+1.75% 4.5441.58°
F-value 2.85" 10.83™ 0.18 0.11 3.447 236" 0.15

Mean+S.D.

"¢ Means in a column by different superscripts are significantly different at <0.05 by Duncan's multiple range test.

™ p<0.01, ™" p<0.001.

* p<0.05,

El: 10%, E2: 20%, E3: 30%, ES5: 40%, E5: 50% Egg white foam. respectively.
7 point intensity scale(l: extremely weak, 4: moderate, 7: extremely strong).
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