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Abstract

The results of testing general components, physical property and physical function after having made steamed rice cake

by adding eggplant, which caters to consumers’ tastes are as follows. It showed that when eggplant powder content increased,

the moisture content of steamed rice cake with eggplant was decreased. It also showed that the lightness value (L) of steamed
rice cake with eggplant powder was the highest as 82.75 in the control group. When eggplant powder content increased, the

redness (a) and yellowness (b) were increased. From the results of having measured the antioxidant potential over the steamed

rice cake with freezing-drying eggplant powder by DPPH radical elimination, we figured out that it was the lowest as 48.30%

in the control group. As more eggplant powder was added, its elimination increased accordingly. As per hardness of steamed

rice cake with eggplant, the added group with 7% was revealed as the highest at 0.757. It showed that adhesiveness was

the lowest as 30.233 in the control group, and springiness and cohesiveness were on the rise as freezing-drying eggplant powder
was increased. Furthermore, softness and chewiness were shown to be high in the added group with eggplant powder of 3,
5%. The evaluation over the overall preference was the highest in 5% added group. Judging from this, adding 3~5% eggplant

powder against non-glutinous rice powder is considered an optimal quantity in making steamed rice cake with eggplant.

Key words: eggplant powder, sulgidduk, texture, sensory test, overall-acceptability, freez fried
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Park 2006). 259 A1F AR HEE oF 42 439 2o
Soh Qeu, ol 12 7Y ele] AEH AT 7H 8
Wl gefo] ITAS) YA oF LewlE sk gick
(Jin PB 2010).

7} A (Solanum melonrena Linne)+= 7}X] 2K Solanaceae)2] 2]

EolH, 9782 Eggplant & 2 A R A O] Wko] Agha}
2 Loltt 7HA 9 A= Qe 2 Y, vt
o X AlgtAltholl 7kA] 9] dfuje} el et 7S (G
Apo] ot gtk 7k vletulat R4 9] L2 YT L
o #ok opygl, Aol HAfavt TR B &
HH)E d3st= Z-8-o] Uth(Yoo TJ 1976). X+
ejgd £4 % Phytochemical o] 7]5/d0]
=T, Phytochemicalo|&h A& ] T-{-E JES=ZH
EAZRE A== 22 ARER B, ofF, AR,
T 8 AE SOl 2 S48 v FdEoItHKim & Chun
2006).
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g2 W A 52 Az 59 FES VIEARR &,
FARZ J7, Yo7, JAF, HARF, A7 52 A8
ot B2 ot ARE ARESIER JgsH oz o423 A
SHEGE oheh AR2RY = MZoY BYE oof
3te] H7lof|e EF3lthLee IS 1998). HO] AAl= 5
I 9l o] wE I A WA FE9 & AL
2 Ho} 27] F7o] AlZHE ArAIdell= B sAE WA
o], ZEI} 2 Y2H =72 AR 2T A
AR AR F7HEE A g M 72 H, A3
o] Fej7} vrgkeslet 4 Hth(Kang 5 2000). FEEHZ]
ST gFelE 2, 4 oY 2tk A8E
o) M}, AFA Q) el A%t $4] 9] thefsle} AR
7hdreEtE A g Al 9 o8- HH gAHA gl
718 71222 st b Ar|Hol B AYdTRe F
2 AR 7t wet 347), FARE, A, wdr), &
A7), A747), Bt A7), gAY, =347, =Ed
7], &47] 59 9371 AthHLee & Maeang 1987).
Aol d Bel d7)gel 4 71548 AA=E d7t
sto] HhE o] ohgstA Rus glet sx|ek gho] A9
stal 2] FHANE 47 79T = Jon, dEA
THE FEHeE A= HAE AEe ol 8d A=
ChF3HA o] FoI A3 QA 2 Aol mekA 2 A
© FYFH R oo, ATV w2 TS T2
Azxste] FUE A= A7 HrhuleE Feste] @zt
=

free radical 27 B4 274, 714 47199 Si, A, 77
X EASH, BEANE ABelel A7 ge=n guht
AgAA7 QAo 7HA) 7w el Az HAsiE @A
0 AN, hEH] ety AT BHe Fux
s,

WE U

1. MEN=

B Aol AMEE 7HA]E 20109 10Y 37| % 7Fg ol A
et A2 HFugolA 4 FUste] ARSIt 7HA|
= 32+ 59 33 AlF $of utE A= 2715 AAT
o]l ZkEXAIR 3 cm 27| = et —80T Y J<& ¥F 52710l
SZAANA —49Ce] FZAZ7|(Bondiro. Mod(Gudero DF8510),
Tishin Lab Co, Korea)ol| 4] 48A17F AZA Rt AZH 7R &
B 7)(FM-681C, Korea)Z £4}3t & 40 meshAof] W& A]
22 ARG WS A= o] HlA AAHE 200994k
<, A8 (Samyang Well Food Co., Ltd., Incheon, Korea), 25
(CJ, Seoul, Korea)S A3}t

ofu % - A A E G F|A

2. 84 X JHX| 22 AIls Mool M=

T2 Ax 7HA] BEE HIs A9 HAg A= ufet
HIE 47] 918l o 2= v AdE 380 0, 1, 3, 5, 7%=
e e e e s el i DA L = b el i A R P = B 2
7R diE] = 15%, A% 10%, 252 1% gstgod, A=
9] ujgH]i= Table 13} Zh 7HXA71H o] Al 2E A8 W&
< 53] Ko 20ToflA 8AIZE 3% & Aol WA 30& &3
=7 & sto] W& F 20 mesh Aol W AME-SHAT 2H
7 cm, 0] 25 cm &710) AlRE 7HE ©AL RS 1LE oy
I 9o HEE 9 1.8 09 & £, vlg] #FQl HEA
5 26 cm, 0] 15 cm)of|l A 2087 Rk AW A71HS &0
A AW 1087F 23|32, 20Tl A AZHBOD Incubator, HYSC
BI-81, Korea)s}'d A A a2 A3}

3. JIX|e] YEtAE

74x 0] B ok zA|dh 23]ES A 0.ACAOAC
1990)2] Wlo] Jsh AASHTh Z, S 105C 4edrtd
Az, Z2HMPE micro Kieldahl AAAZH, ZAHE
Soxhlet 24, 8|82 550C A4 8|3hY, 249 HSO-
NaOH B3] whe gerstoich. mE 242 38 vt &
Hste] WEHS vehich

4. 7FX|2} 71X| M7|®HO| DPPH Free Radical 7] &M X

A& 5 g& 20 mbe] 80% oleh-&} Eof ZH2F 3027t WA
sho] =3EAJA T, 10,000 pmof| A 604 F<F HH &2 5t
Ar=olul sho] o 7}x|(Whatman No. 1)o]] oja}stglct. of 7}
Ao 04 mi9} 1.5x10 * M DPPHEY 1 mlE H7}sto] 305
7+ 4o WFA]3}aL, 517 nmo| A spectrophotometer(Shimadza,
uv mini 1240, Japan)E ©]-§38t] FFE=E ST

5. 7}X| AM7|wo| & stat =X

7 )2 2 g8 AAALE o] goto] AT, 28 £A]

Table 1. Formulas for preparation of sulgidduk added
with of freeze-dried eggplant powder

Ingredients
Freeze-dried

Rate of
freeze-dried  Rijce

Water  Sugar Salt

eggplant
pondar) (e @) @ @
0 500 0 75 50 5
1 495 5 75 50 5
3 485 15 75 50 5
5 475 25 75 50 5
7 465 35 75 50 5
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6. 71| Ml=e| Mz =%

2 A28 A2G QF A3H%A Chroma meter CR-300
Minolta, Japan)& AME3}e] W& (LGE: lightness), ZM =(ag):
redness) B = (bZL: yellowness)E 33 WHE A sto] 1 9
TS YRl e, ojuf AME-H calibration plate= LZ}o]
92.50, agto] 31.26, bke] 31.910]3ith

7. 71Xl M7\=o| JIHE HAK =H
£7 A% 7P 2% WANEE 2R A Arge) e
EAL dolr 7] Y5t A EE 3.0x3.0x2.0 cnZE AE
, Texture analyses(TA plus, Lloyd Instruments Ltd, England)
o] &3t SAsIth 7HA7IRE H7IRE A7 |"E A=
t 213 7 =(hardness), F-ZHd(adhesiveness), -5-%4d(cohesive-
ness), B2 A(springiness), 4 3 4(chewiness)2 33] HiE =34

Sl h o|u Texture analyser®] &7 Z7Z-2 Table 29} Zt}.

P e dlo

8. ZSEAL
7 AR WE A 1 A3 TR Agstgon,
ARt Aol BT Bd EURLE 2 AN
3, AERAe] B5H B4 A WIS 9ok A
EAFHES sgon, 53R 47]8e 30+
3020 e} AT 272 Hop Agsgon, A HH
Foliz A% QIHE PFUNES sch 71 5EE 74 B
Ao shelc1a: ol Aofaie, 33: 1%, 72 e
olgtth). A= M(color), TFH|(flavor), Staste), 7 = (hard-
ness), %3] A)(chewiness) E A2 Q] 7]% =(overall-acceptability)
2 Halo] BrSEE Shech

=
5

Table 2. Measurement condition for texture analyser

Measurement Condition
Test speed 100 mm/min
Test mode and option T.P.A
Time 2.0 sec
Sample height 25 mm
Sample compressed 30%
Trigger type Auto
Trigger force 20 g
Probe 30 mm
Sample width 60 mm
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L}
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7}t 9l 423

3L =
EHEA

9. SHAzI

52 AZF MK 2BE

< A= SAS T2 IS Agsto] BAIAE st EAb
E4(ANOVA)T} p<0.05 50| A Duncan®] thzHAAR S
2 5AA 94 A5k

o&Z2 | o

H7Het 718 9] 2k AgelA &

2o W DR
1. ARl HIME

7HA1 o] Rt E &4 Aibe Table 33 Zth A 71A] 9
FE T2 92.70%9 1, AL 0.82%, 2R 0.16%,
ZEEE 049%, ZAGE 210%2 Uehgth 52 Az
74A] Eare] S8 EFo 1251%9 3, RS 8.69%, &
AL 1.96%, 23] 5.68%, ZA8LE 25.79%=2 JENE
th ol 3=l FFAFIEY AEFLEES} AR A3t
£ YeERHtKThe Korean Nutrition Society 2005).
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2. JIR|9] EHAkEA

717)9] DPPH 24t} 47% B4 A3} Table 49} 2.
Beik 5(2009)2] 0] ofs}nd, 71x]o] DPPH 2trjd £7%
£ 7ix o] B35, 7, 318, 228900 e} 2 e
24 228 AR 9 £ Yehol

W, g2E FE0] 5F

2 AT AR AAE e

3. T& &E

B2 A2 7] LT A7hgS GEiste] Az 7]
7199 3 g 574 AT Table 59 2t 74| 47

Table 3. Proximate composition of eggplant & freeze-
dried eggplant powder

Contents(%)

Composition Fresh eggplant Freeze-dried
eggplant powder
Moisture 92.70+0.50 2.5140.53
Crude protein 0.82+0.05 8.69+0.12
Crude fat 0.16+0.04 1.9640.06
Crude ash 0.4940.03 5.68+0.22
Crude fiber 2.1040.18 25.79+0.32

Table 4. Effect of DPPH radical-scavenging activity(%o)
of eggplant & freeze-dried eggplant powder

Fresh eggplant Freeze-dried eggplant

powder
Water 26.25+1.58 45.59+0.62
80% EtOH 55.26+1.05 69.36+0.25
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Table 5. Moisture contents of sulgidduk added with
freeze-dried eggplant powder

Ratio of freeze-dried

1 0
cagplant powder(%) Moisture contents(%o)

0 44.78+0.37°
1 42.4120.23°
3 40.19+0.06°
5 38.74+0.17¢
7 37.2240.07°
F-value 597148

D MeantS.D., ** p<0.01
*¢ Means in a column by different superscripts are significantly different
at 5% significance level by Duncan's multiple range test

3
h8.

-

ol ARg3H A7FRY] - TR 42.34%0|H, T4 X
7]-;(] Hﬂl-_‘] J=H zﬂ-ah__251%o]1:]- Z=H -aLahg EH}_:‘,_L
44.78%=2 7P wWelkon, 71z BEgo] Hrlgko] WolALE
7HA] 719 o] 8 slgfo] AT ol ArlE o] 4B
ko) v|a) B4 AR 71X Q] S8 FHEpo) **EHZQ oz
o] W] o2 AlgEh 7A] A7|H 9] S5 e 37-44%
Aol 2, ol At wzelrte FrhaE A7]19(Cho MS
2008), &3 EHS H71Et A7) E(Yoon ST 1999)9] A7 Aot
AR o2 AT S Btk

2,

4.
£ Az 717 Fe
47)g0) HE 24 AT Table 67}
O HEER BT ‘—}EM—E—
82752 7P &7 Uehon, 741 2
42 Zrastd %E Wobe 1A A719e 243%2 A1F

g5t Az3t 7HA
2o 74 2 A
FED)2 d=ol
Hato| ArlgFo] Wolz

Table 6. Hunter's color value of sulgidduk added with
freeze-dried eggplant powder

ol - oA FFYFGYSIEA

3A A=A oI A= AAZ(Lee S5 2005), M
](Lee 5 200005 H7IE A7]9} AR 23S Yo,
A () gt FAE(b)FEE 7] B HrlRko] @Wotd
52 z7lslgon, o]l —1.14, 5322 7P 3A =3
Atk ol WEH7HE M7 A7|H(Kim 5 2005), o2 &
o A7|"E(Lee & Shim 2010) 53} GAFSH 23S veldich
EG 7hR] Eo] ZRA| AL 9l QHEAIRM A[F] Ao 2
3 FaFolgta AlmETh

5. &7149| eHitsty

DPPH radical &4 59 &8t 52 AxX 7}x] &2 H7}
3t Ad7]He] gakshs 274 AT Table 73} 2} 52 7
23 7H) BRE A7 ghe diERolAl 4830%2 7
4 Gokon), 71 Bake] H7leko] Z7iate) wak 4750l
Z7ksto] 1% H7b Alol= SLIS%OL, % A7b Al
58.40%2 27} 91T}, o] Shin 5(2010)] ALo|A Zuls
FEEY Wil SUIsIE W 271" Aol T
7hetths Adket dAsHAH-

6. 7|4 FEEM

T2 A2 7H EEe) Wrhes dEste] Alzxd 7R
7199 71414 FAEA &4 At Table 87} Lk 4
Az 74 2L W74 27199 7 = (hardness)= =
o] 056302 7P A SAEHNeH, T%E M7 F7t
0] 07572 718 A 4ol =itk ZF A& 7t 494
Ql 2ol S UERHTHp<0.001). 7HA] 28 F7Hol 71
+E Z7ketgE, ole AAH R WaEvtE | ol 9%t
Zpo] wjZoll A7t 12 Ugke Aoz Almdch EAYF
£ H7}st A7]"(Jhee OH 2010)7} S-AFSH A1}E Yebych
H 2FA(adhesiveness) S t &) 3023302 71 A A5

Table 7. DPPH free radical scavenging activities from
sulgidduk added with freeze-dried eggplant powder

Ratio of freeze-dried Hunter's color value

eggplant powder(%) L a b
0 82.75£0.43" —1.14£0.11°  5.32+0.16°
1 75.58+1.15°  0.79£0.10°  7.14+0.11¢
3 70.95+0.61°  1.64+0.22°  9.36+0.10°
5 65.54£0.62°  2.96+0.08° 11.33£0.13°
7 62.43+0.17°  5.13£0.10° 13.00+0.02°
F-value 428.113%%% 982 143%+* 2250 163%**

D MeantS.D., *** p<0.001
¢ Means in a column by different superscripts are significantly different
at 5% significance level by Duncan's multiple range test

Ratio of freeze-dried

. . NN
cogplant powder(%) DPPH radical scavenging activity(%o)

0 48.30+0.22°
1 51.78+0.40°
3 55.30+0.95°
5 57.40+0.39°
7 58.40+0.15°
F-value 204.2] %%

D MeantS.D., *** p<0.001
™ Means in a column by different superscripts are significantly different
at 5% significance level by Duncan's multiple range test
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Table 8. Texture properties of sulgidduk added with
freeze-dried eggplant powder during storage at 20C

pE:;et:lltriZs Ratio of freeze-dried eggplant powder(%)
0 0.563+0.015°
1 0.580+0.010°
Hardness 3 0.630+0.010°
(kaf) 5 0.703+0.012°
7 0.757+0.012°
F-value 175.167+**
0 30.233+0.175°
1 32.797+0.384
Adhesiveness 3 34.937+0.586°
(& 5 38.443+0.180°
7 41.253+1.005°
F-value 211.574%%*
0 0.534+0.036"
1 0.517+0.015
Cohesiveness 3 0.5630.015°
5 0.633+0.015"
7 0.670:£0.010°
F-value 11.727%**
0 0.643+0.023°
1 0.810:£0.010°
Springiness 3 0.733+0.015
5 0.673+0.021°
7 0.620:£0.010*
F-value 41.289%**
0 0.310£0.011°
1 0.3530.006"
Chewiness 3 0.397+0.012°
(k) 5 0.433+0.015
7 0.507+0.015"
F-value 172.727%%*

Y Mean£S.D., ***p<0.001
4 Means in a column by different superscripts are significantly different
at 5% significance level by Duncan’s multiple range test

slos, 1A BErg A7kl gotdes S7isgies), o
£ ATk H7Ke A7E (A G 2010/ Ak At
S YeERith &8 A(springiess)T} -3 Ad(cohesiveness)2 5
Az 7PN UL A7kl Boldes Sle,
+ v 2%E F7HE A719(Kim & Kwak 2010)3 -ARE
s Uelch JAd 9Al 52 A2 7HR] £ A7

O o

52 Az M) BEe

7kt d71ge] BHEA 425
ZFo| S71E4E SUIsHEE, ol BEutES M7l A7)
H(Kim & Chun 2008)3} f-AFGH 23Hg Yeht, MRty o=z
T2 A2 71 EES A7HeE 47159 7 E(hardness), -
2} (adhesiveness), EF2]A(springiess), -3-%4J(cohesiveness), 4
A2 7HA] o] Hrkgo] S E Sk AeR

b,

=

saA
Az AR Be] Whee Gestel Az 7]
2719 9] BsAAL Z3H= Table 99 2} A(color) 5%E
A7 A7kEe) 1 ¥ Uehtom, 1% W7 71
M718o] b3 WA Lrebgtehp<0001). S flavon) & 3% A7k
& 71 ) WA, DT S Aok Al
7HE A HrEehTh dl(sweetness) 2 RE H7pLo] 6.1~
6322 BH4E Yehon], A7 7] 2 2ol e
A &Stk o] ZHA| o= ©to] A9 EZ3FE o QIR ot
A, 7k A= 7he] ake] Aol w7 & g Ao AR
o} RE#Q A% (softness)= 3% J7HES 6.52 71 A4,
1%8 W71 A7)Ho) 592 714 Wil Brsheh ol
7142 ZREA A HE7} 0.630, BFE Al 0] 0.733 H =2
A 71ERE ) A 5= SA e WE4
(chewiness)> 5% H71+& 7MY $A, 2] 7P A 3
7= Atk A¥bA Q1 7] 3 % (overall-acceptability)= 52 AZX
7HA] B A7 5%>3%>1%>7%>0% 2 2 H7LE Qi
T2 Ax3 7HA] EEE S%E 7R A719o] 7P EA
B7HE A, ARtA o g tjxdHe $2 Ax3 7 £
= 713t F7kEol ¥ A B7HE U 7HA] 2 3, 5% 3
7hto] Mt gko] #A UEhgen, 9 BE tE2aoA
2 Aol e eokth RESEH HAAL 3, 5%
7hto] #A vebg o, HRARI 71T oA 5% H7HEol
7V 7 W7hE A Hok WATIR ol 3-5%2) 71
T8-S A7 Az Al 7HE 715 =2 SH A 7HE A
T ST

-

E< I

W& A71ge) H7HE sto] 2HAEY 7|Eke Y
A719-g& Azt R E, M=, B, J5AAE ¢ 2
= oh 2ok 7HR] 9] dRbE A oA A 7R 9
Z=H SRS 02 70%G T, AL 0.82%, ZAJHRS 0.16%,
R3|EL 049%, RAAQE 210%E JeEhgth 52 Axg 7}
A 2L 7 TS 12.51% L, 2HWA-L 8.69%, 24
e 1.96%, Z3]HL 5.68%, 2= 25.79%2 YERGT
7HA A71g o) ARSEE WARTFR O] i AR 42.34%, F
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Table 9. Sensory characteristics of sulgidduk added with freeze-dried eggplant powder

Ratio of freeze-dried eggplant powder(%)

Sensory 0 ) 3 P ; F-value
Color 5.840.8" 4.7+0.7¢ 6.3£0.5% 6.7+1.2° 5441.1% 7.964%**
Flavor 5.2+0.6" 5.540.5° 6.8+1.3° 5.7+0.7° 5.2+1.1% 5.258%*
Sweetness 6.140.9° 6.240.8° 6.3£1.3° 6.3+1.3" 6.2+1.1° 0.560
Softness 5.9+0.9° 5.540.8" 6.5+1.1° 6.3%1.0° 5.940.9° 0.794
Chewiness 6.0£1.1° 6.1£0.7° 6.4£0.7" 6.5+0.7" 6.340.8" 0.647
Overall-acceptability 5.540.5° 6.120.7% 6.6£0.7% 6.8+1.1° 6.0£0.8% 4.056

D MeantS.D., *¥p<0.01, ***p<0.001

*4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test

4 AET 7K BU B UL 251%0ITh S8 AL

2ol 478%2 M Wkew, 71 £4e] Hrigel ¥
oPAE 7HA] 27|99 & o] sttt 7HA] £
= 7R A71Y 9 HEDZEE dERdo] 82752 7P =4
Ve T, AN E()3 s FAEb)Z 7H] 22 JbE
o] Wold4& Frlstglen, 2ol —1.14, 5.32% 7P
RA 4= Utk DPPH radical 22750 &3t 52 A= 7+
A S 7R 47199 ket 54 Ade d22el
Al 48.30%= 7P Wokom, 7hA] BEe] o] S7het
of wat 2A5ol F7Hste] 1% 7t Aloll= 51.78% Ao,
7% 7t Aol 58.40%% F7HE ek 7HA] A719 9] 71A
A FAEA 57 AolA A9 9] % E(hardness)= Hx
0] 0.5632.2 7HE BA SHEULeH, 7%E H7Ht M7t
o] 0.7572 7V =4 S40°] Huth 7 A& 7t £94
o] 2}po)E YERHTHp<0.001). F-2+4](adhesiveness)2 T =+
0] 30.2332.% 7P RA S, & d(springiess) i}
&4 /d(cohesiveness)> 52 X3 7HA] £LS J7bgol &
olAE SIS 7HAl £ 3, 5% FH7Hto] A3} gol
A vebged, g 2E dR2aA 2 2ol YEY
A eroleh. $ESEI WA Ea 3, 5% Frhzol BA 1}
ehon] AukRl 7| 5E0N 5% Wrkzol 4 wA Bt
H Aog Hol MAVIE thu] 3~5%2] 71X B A7} A]

7HA] 71" Az 7P HFFolat AlmH)
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