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Abstract

To find the optimum proportion of perilla leaves for sulgidduk, rice cakes were prepared with different
quantities of perilla leaves(0% 10%, 20%, 30% and 40%, all w/w) for mechanical and sensory examinations.
Moisture content of the control group was lower than that of the groups with perilla leaves. In color, L-value
of the control group was higher than that of the other groups while a-value and b-value of the control group
were significantly lower than that of the other groups(p<0.05). Springness, gumminess, and chewiness of the
control group showed the highest value rather than those of the other groups. Handness and adhesiveness of
the control group was highest among the groups. Preference of color, taste, and total acceptability of sulgidduk
with 20% perilla leaves was higher than that of the other groups. As a results above, perilla leaves can
increase the acceptability of sulgidduk and 20% of perilla leaves would be proper to make sulgidduk.
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{Table 1> Formulas for rice cakes prepared with
perilla leaves

Perilla leaves(%)

20 30 40
Rice flour(g) 100 90 80 70 60
Perilla leaves(g) 0 10 20 30 40
Sugar(g) 10 10 10 10 10
Salt(g) 1 1 1 1 1

Samples Control

0% 10%

- 20%

o

3087 23 3 Hd7|"-E& A|W-§ oriented poly
propylene film(ELA AR Z(F), F5, =)
08 343 &, 20C &27](Low Temp. incubator,
LTI-1000SD, Eyela, Japan)o] E#3PAA 347
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2) pH &3

AR S 2713 27189 pHE AR 4 gofl 33
282 40 mLE 7}5k blender(HMF-1000, Hanil,
Korea)E AHg-3te] 1023} vpiAz]l ¥ 94 &
A7 5 FZE 82 pH meter(Orion 2-star, Thermo
Electron, USA)Z 33] &3 dl B3k} £5H
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3) M =X

RAAE MR A71E Mee 3594 (Chro-
mameter CR-410, Minolta, Japan)E A}-&-3le] ™
T& JeERNE Lak(lightness), AN EE Yehl =
aBk(redness), FMTE EN= bak(yellowness)

30% AQ%

<Fig. 1> Photos of rice cakes prepared with different ratios of perilla leaves.
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{Table 2> Moisture contents of rice cakes prepared with perilla leaves during storage at 20
Samples Storage time(day)

0 1 2 3 F-value
Control” 4559391 73.79+7.50% 58.02+3.12" 56.69+4.94™ 15.29%*
Penlla 10 51054228 66.17+3.679 65.60::2.45* 63.92+2.46" 21.49%++
leaves 20 5290030 68.78+4.18" 66.5541.782 66.6323.60 18.90%**
%) 30 53.34£2.37% 69.4143.90™ 65.60+2.18° 66.12+1.04°2 22,95%%*
40 53.894.52% 6825219 68.18+3 900 67.79+3.83° 10.97**

F-yalue 371 112 5.96* 5.00*

Control ": not added with perilla leaves.

Rice cakes made with 10%, 20%, 30% and 40% of perilla leaves added to rice flour.

Values are MeantS.D. (n=3), *p<0.05, **p<0.01, ***p<0.001.

7 Means with different superscripts in a column are significantly different(p<0.05) by Duncan’'s multiple range test.
T Means with different superscripts in a row are significantly different(p<0.05) by Duncan's multiple range test.

TR g A Jebkdth ojel Zo] HrFE
o) 7 W] Ikke BFL 58 W
4719 (Shim YJ 5 1991), =271 A7t 2
71%(Cho MS 5 2008)7 Taurg MR §
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Y 5 1999) 28]z A2 7 271" (Yoon SJ
20073 AT o138 @ 2= A T30 o
& 8 &do] JAEHAY] YEZ AlrHrt

2. pH =&

AL 0, 10, 20, 30, 40%= H7lsted Az
7" 9] pHE (Table 3)3 2t} 278 pHE
59001021, ZAY HUlgo] F71E4E pHE
2}z 537, 5.03, 4.37, 4472 247} QolA = gk
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HS 2004), 949 7H+E H7kgk A71"(Yoon SJ

{Table 3> pH of rice cakes with perilla Jeaves

Samples pH
Control” 5.90+0.78°
10 537:031°
Perilla 5 5.03£0.25™
leaves 30 4372023
%) T
40 4.47+0.23°
F-value 6,99*%*

Values are MeantS.D.(n=3), **p<0.01.
*» Means with different superscripts in a column are signi-
ficantly different(p<0.05) by Duncan's multiple range test.
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€ AL Blou, Ayt Aole A Yokt
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16352 71 £33, E2E-2 10382 AY A7t

ol vla) felH oz 71 Wkthp<0.05). ©1A
g BAE 7l wat bgte] Sk Ak W
Zrok 2288 A3 Choi HY(2009)8] A, &
2ol2 F7}5} Choi EH(2007)8] A<t YX8l92
1 A2 7152 34713 Yoon SI9} Choi BS(2008)2]
A7, 7 HAE 7713 Hong HI 5(1999)9] &
T, a2lz et Gl 7HFE ©]-8% Thee OH
9} Choi YS(2008)2] At} 2dute Axfgich vt
WA, A 7174l whet bk FA AhE o,
o238t A& 247)(Im SS F 2010)2] Ar}e}
FAIERTE ol Ae AR 3R] A o
gog AlgHY, g % H7l V"X E
A7 ko] Zoetel Wl bake] VN 2HE §
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{Table 4> Color parameters of rice cakes made with perilla leaves during storage at 20T

Hunter Storage time(da
value Sample(%) 0 1 - e; . 3 F-value
Control” 84.88+0.86™ 86.13£0.80° 85.2740.55°% 84.56+0.40° 4.42*
10 57.86+0.83% 57.02+0.79" 59.40+0.95" 57.07+1.81%™ 4.62*
L 20 48.19+1.11° 49.03£0.942 50.25+1.55 48.40+2.02°° 201
30 36.99+1.06% 36.45+2.31% 37.1620.44% 35.7240.74% 124
40 34.4240.519 33.41£1.09°%® 33.06+0.79™ 32.71+1.28% 2.99
F-value 2,604.55%%% 1,281.50%%* 2,598 34#* 926.34***
Control 1.34£0.03% 1.35+0.02% 1.40:0.06° 1.290.03% 6.21%*
10 2.64+0.12°% 2.74+0.06" 2.47+0.16™ 2.26:0.334% 5.96%*
20 3.080.19% 2.8240.28° 2.82+0.24°® 2694031 1.93
: 30 2.40+0.23% 2.06+0.42% 2.34£0.17°° 2.04+0.25% 237
40 2.010.17% 1.600.19% 1.47£0.11*° 1.55+0.26™ 8.68**
F-value 99,43%%* 37.27%%x 84.37%x* 20.64%%*
Control 10.38+0.20 9.90+0.15% 9.78+0.34™ 9.78+0.22™ 8.01%*
10 14.94:0.41™ 14.62+0.52"2 14.49:0.61°% 13.60+1.16™ 3.63*
b 20 16.35+0.44" 17.320.47 16.28+0.56™ 15.6620.83% 6.59**
30 14.860.75™ 15.09+1.20 13.830.89"° 12.05+1.19™ 9.64%+*
40 12.09+0.74°2 12.9420.47 12.78+0.68 10.12+1.69% 9,13%*x
F-value 117.65%%* 96.83*** 69.90%** 21.47%%*

Control ”: not added with perilla leaves.

Rice cakes made with 10%, 20%, 30% and 40% of perilla leaves added to rice flour.

Values are Mean+S.D., n=3, *p<0.05, **p<0.01, ***p<0.001.
Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.

a~g

Means with different superscripts in a column are significantly different(p<0.05) by Duncan's multiple range test.

T Means with different superscripts in a row are significantly different(p<0.05) by Duncan's multiple range test.
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7 S(hardness) = AZE FFE o] 331458
7V =31, AL 20%, 30%, 40% H7kelA] 2o

{Table 5> Texture profile analysis parameter of rice cakes made with perilla leaves dwring storage at 20°C

Storage time(day)

Texture  Sample(%)
0 1 2 3 F-value
Control”  331.45+67.71™ 688,49+ 80.84  1,694.55+393.92°0  1,892.74:+361.29°F 3834+
10 260.17452.08™%  475.02% 4049  1054.75+18624™  1,702.97331.99°F  61.85%*+
Harduoss 20 1899128765 411.88+ 77.58%°  51593+188.85F  879.56:+391.28"0  846**
30 157.74+35.51 502.17+100.85"  1,051.04+231.03%  1,443.67+377.39™2 27.65%+*
40 201.15+81.22°°  50839+118.86™ 88529+ 77.02°%  994.18£315.940 26.32%*
F-value 7.86%%% 6.76** 1564 6.84%*
Control 0.89+0,05°% 0.95+0.02° 0.9120.03"F 0.85:0.07% 3.63*
10 0.87£0.04" 0.870.06™ 0.90::0.03*™ 0.88+0.04°¢ 0.43
Springness 20 0.87+0.03%%® 0.91+0.04™ 0.84:0.06™ 0.86+0.04%® 243
30 0.8240.03°% 0.88:£0.05" 0.91£0.02* 0.8740.06™ 4.39%
40 0.77£0.03% 0.94+0.02"2 0.87£0.06™2 0.90+0.07°% 9.86%*
F-value 8.23**x 2.99* 241 0.51
Control 0.84+0.03 0.81:£0.02°2 0.72+0.03% 0.58£0.04  63.21%%*
10 0.86:0.032 0.8120.01% 0.69+0.04" 0.60:0.03°T  80.35%**
Cohesivencss 20 0.82:0.64'¢ 0.8140.05"¢ 0.69:0.07% 0.62&0.06“% 15.29%%*
30 0.85+0.03* 0.80::0,02* 0.7120.04™ 0.63£0.04°  31.87%%x
40 0.84+0.04* 0.7420.03"™ 0.69:0.03" 0.61£0.08%°  21.81%x*
F-value 0.79 4.14* 0.61 0.63
Control 299.31+58 48 5540746218 1,212.44223049°%  1,089.06£197.57°C 37.45%+*
10 224.20+46.90" 387.20:45 43 7247411721 1,026.414231.86°C  39.13%%*
‘ 20 157.29430.02%  334.84277.14"%®  364.63+154.82°%  560.39£299.01°7  4.53%*
Gumminess 30 134.30+£30.80° 399.17+75.39™ 741.83£119.30  893.88+180.250 2].86%**
40 166.66+60.355  381.81+91 31™ 604.84::30.84™ 601.51+196.43%  22.67%%*
F-value 10.22%%* 6.89%* 22,110 4.83%+
Control 2682446252 524.48+5825%  1,101.30£177.79°%  932.51+233.88°7  28.80%*+
10 194.91£36.75  337.68+59.05" 649.67:103.41%  902.97+181.63°C  45.95%**
) 20 136.13+28.93™ 306.65:81.60°%  310.50£153.07°% 48903127632  3.87*
Chewiness 30 110.8528.57° 353.87477.44 670.775104.46"  771.98+101.46°C  24.24%%*
40 127.87+42.81° 354.4377.68° 526.80+50.38™ 548.43+205.38°%  19.44%%x
F-value 11.98%** 7.20%* 25.96%** 3.92*

Control ?: not added with perilla leaves.

Rice cakes made with 10%, 20%, 30% and 40% of perilla leaves added to rice flour.

Values are Mean+S.D., 1=5, *p<0.05, **p<0.01, ***p<0.001.
Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.
*"¢ Means with different superscripts in a column are significantly different(p<0.05) by Duncan's multiple range test.
2T Means with different superscripts in a row are significantly different(p<0.05) by Duncan's multiple range test.
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o oJa A dol At A7]H(Choi EH 2007)
& A7Vl met Aol ZAd % A7 (Shim
Y] & 19917 dAE o, 2E A2FoA ol
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ZrHEY 2 744 5l d2 A7]%(Yoon ST -
Choi BS 2008)3} tiZE ©]

%] A(chewiness)& A|Z AT th2T 268.24
o & BE oA felAoz @A velton,
AL 10% 7ol Bisl 20%, 30%, 40% H7k-o]
o W AgE B3t ol g Agke Waek 4]
(Choi HY 2009), A 471 (Yoon SJ - Choi BS
2008)2] A=} Axeiet. A, A% 713t ot
2} BE oA J3dL STkl AE%E otk

ol A7E FE BH AU Hrlo] F7t
8 A, A, Hdo] Aasid AdE 3
718 "ol Regl g A JEplE FeE Hel
t} ol A B A7l 4719(Kim GY F 1999),
2|3 wEE 712 Ayl A7)1"E(Kim BW 5 2005)
oA Aztel fARM, AL e Hold®
7 el g RgA ke ACE Alsdrh
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1) A QA 24

A 7HF 7L vl go & Hr|H e #53
A} A= (Table 6)°l YeRiATE A H7HE
o] B&F=E 47199 H(color)2 FejHoz 3

Al YeRGtHp<0.05). A% 3Kperilla leaves odor)

{Table 6> Quantitative descriptive analysis scores of rice cakes prepared with different ratios of perilla leaves

Samples Color” Perilla leaves odor”  Perilla leaves taste” Chewiness”
Control” 1.29+0.59° 1.42+0.71° 1.12+1.33° 4.65£2.67
’ 10 v 3.63+1.41° 3.25+1.84° 3.19+1.55¢ 525+1.57
ﬁ;‘::: 20 535+0.87° 4185174 4.3521.58° 4.18£1.59°
% 30 7.29+0.59° 6.82:+1.55" 6.76+1.60° 4.94£2.14°
40 8.88+0.33° 7.41+1.80° 7.82+1.67° 6.00::2.76"

F-value 218.88*** 42.19%%x 59,76%%* 0.88

Y Control: not added with perilla leaves.

Rice cakes made with 10%, 20%, 30% and 40% of perilla leaves added to rice flour.

2 Color: 9 dark green <> 1 white.

¥ Perilla odor: 9 strong odor of perilla leaves < 1 weak odor of perilla leaves.
* Perilla taste: 9 storng taste of perilla leaves < 1 weak taste of perilla leaves.

¥ Chewiness: 9 chewy < 1 smooth.

Values are MeantS.D., n=20, *p<0.05, **p<0.01, ***p<0.001.
Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.
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20% H7ktol 67022 71 & 7| E vt

wel 2 54 307

T FIHQ Aele

7| ZEAME 20% %
7EEE BY T 40% F7hee] 7t
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CR 2006)] Zte} 4ute Az, 2 deelA
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49 el ALzt Aol7t A
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6. S0+ =8

Aol 7" v P AW R 5t
o] YL 0, 10, 20, 30, 40% H7Vet A7|W g A)
Z3te] 39 E<otF 20T incubatorol|A] A F8FHA
F14E 233 A7 (Table 87 2t} A%
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{Table 7> Sensory evaluation scores of rice cakes prepared with different ratios of perilla leaves

Samples Color” Flavor” Taste” Overall acceptabilitys)
Control"” 5.94+1.98° 5.24+1.68" 5.76£1.75% 5.1242.06®
10 5.632.19° 5.38+1.45" 5.881.45% 5.38+233%
ie;i/g: 20 6.411.80° 5.82+1.98" 6.70+1.45° 6.711.90°
v 30 6.29+1.76° 6.06+1.82° 541£2.76® 52942.44®
40 5.12+1.58° 5474248 5.06+2.28° 5.05+1.98°
F-value 134 0.53 1.60 1.70

Y Control: not added with perilla leaves.

Rice cakes made with 10%, 20%, 30% and 40% of perilla leaves added to rice flour.

? Color: 9 good < 1 bad.

* Flavor: 9 good <> 1 bad.

® Taste: 9 good < 1 bad.

* Overall acceptability: 9 good < 1 bad.
Values are MeantS.D., n=40.

Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.
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{Table 8> Changes of the number of microbes of rice cakes prepared with perilla leaves during storage at 20T
(Unit: Log CFU/g)

Storage time(day)

Samples 0 1 2 3 F-value
Control” 4.43:0.46° 6.57+0.38" 7.2620.41*" 8.25+0.42"% 68.86***
10 3.9740.317 6.18+0,52° 7.16£0.15"™ 8.18+0.17¢ 104.54%%*
Perilla 42240307 6.9540.05° 7.63:0.31*% 85050000 20574
le(f:/:;s 30 4.23+0.24" 6.30£0.35"% 7.5740.11™° 7.9020.357 171245+
40 42340337 6.83+0.13%" 7.78+0,04% 8.64+0.422 191.98**x
F-value 0.74 2.96 2.73 2.77

Control”: not added with perilla leaves.

Rice cakes made with 10%, 20%, 30% and 40% of perilla leaves added to rice flour.

Values are MeantS.D., n=5, ***p<0.001.

Values within different superscripts are significant at p<0.05 by Duncan's multiple range test.

*7¢ Means with different superscripts in a column are significantly different(p<0.05) by Duncan's multiple range test.
T Means with different superscripts in a row are significantly different(p<0.05) by Duncan's multiple range test.
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