KOREAN J. FOOD COOKERY SCI.
Vol. 25, No. 4, pp. 467 ~473 (2009)

ZHl 2ol 7 o

o

Y
R e

ol go] 2 &4
&5
CERESE

Properties of Rice Cakes for Topokki with Curry Powder

Jang-Woo Ahn
Department of Food Science, Chungkang College of Cultural Industries

Abstract

The principal objective of this study was to assess the quality characteristics of Topokki with different amounts of curry
powder[0%(CTO0), 29%(CT2), 4%(CT4), 6%(CT6) and 8%(CT8)], based on the amount of rice flour. The L values of the
uncooked and cooked Topokki decreased significantly with increases in the amount of added curry powder. Theaand b
values of cooked Topokki increased significantly with increases in the amount of added curry powder. The weight
gaing(%) of CT0(11.40%), CT2(11.67%) and CT4(10.93%) were significantly higher and the volume increases(%) of
CT2(12.53%) and CT4(12.23%) were higher than those of the other samples. Textura properties such as hardness,
cohesiveness, springiness and gumminess were also assessed. Our sensory evaluation test demonstrated that the
appearance of CT2(4.24), the color of CT2(4.24) and CT4(4.26), the flavor of CT2(4.34) and the overall acceptability of
CT2(4.24) and CT4(4.26) were superior to those of the others. CT4, CT6 and CT8 evidenced more profound
antimicrobial activities than the others. In conclusion, the addition of 2~ 4% curry powder to the rice flour proved the
most acceptable for the preparation of Topokki with curry powder.
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Table 1. Formula of rice cakes for Topokki added with curry

powder
Ingredients(g) CTO0 CT2 CT4 CT6 CT8
Rice flour 100 98 96 94 92
Curry powder 0 2 4 6 8
Starch 0.75 0.75 0.75 0.75 0.75
Salt 2 2 2 2 2
Water 30 30 30 30 30
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Table 2. Conditions of instrumental texture measurements

Test type Mastication test

Test mode Mode 21

Max. force of load cell 10 kg

Table speed 120 mm/min

Adaptor Round type(diameter 20 mm)

Distance 12 mm
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Table 3. Color changes of uncooked and cooked Topokki
added with curry powder

Hunter's color value

Sample?
1) L2 D b9
Uncooked
CTO 87.65:0.15% -4.25+0.33° 15.02+0.28°
CT2 77.62+0.18" -2.25+0.52° 51.90+1.31°
CT4 74.37+0.29° 0.12+0.12° 54.07+0.46°
CT6 71.43+0.26" 3.75+0.89° 57.03+0.99"
CT8 70.30+0.25° 5.60+0.60° 58.10+0.67°
Cooked
CT0 79.97+0.24°%9  _4.60+0.59% 13.73+0.78%
CT2 73.87+028"  -323+0.33"*  47.87+0.76™*
CT4 69.55+0.19°% 0.87+0.38° 50.18+0.84°%
CT6 64.68+0.19"* 4.38+0.84° 50.53+1.13°*
CT8 59.77+0.31%* 4.82+0.85" 52.88+0.63%

Y Refer to table 1.

L degree of lightness ([white] +100 < O [black])

9 a degree of redness ([red] +100 <> -80 [green])

Y degree of yellowness ([yellow] +70 < -80 [blue])

% Different superscript letters in a column indicate significant di-
fference among samples a 0=0.05 level by Duncan's multiple
range test.

9*in a column indicates significant difference between uncooked
and cooked samples added with the same amount of the curry
powder by paired samples T-test.

1, Mz =

7he &2e] HUbES gt Alxg Hieo] ¥
S S A5 39 Table 3o Yetliith 7}
o] ke HIro]l "ol AL i e Al
T3 kel S71EE 3L FojHnh Tt
o] Hrtke] SVEE =z A xg F 747
€ AT AlolollA frolFlow fradh= A
, aatdt bak 9 28 A & BFA
7Vehe S Rk bk JlelEde] &
o] Ao = <3l FHHEEe] Aol 7t
T EolXth Lee SY 5(2006)7 Min YH 5(2007),
Woo IA 5(2003)%] ATolX%E AdFEdolvt 71
o] Hrlgo] F7VdTE Lake Tastal bk SVt
3 Bawo] B AgAge} fARE A Ui
zkze] Adas e g xesh] A z3 39
o] ¥sts vtk ZE HH Fof Mzl Ao
B Lge 2E AdqolA x8 (87.65~70.30)
Ho zg] $(79.97~59.77)° vl 3.75~1053 HAE
oA o g ZhAEkaL, bk gA e AdTelA =g A
(15.02~58.10) Xt} =] $(13.73~52.88)°] |3l 3.8~6.5
AE o o=w asignh oA 7Hd zg Foll Al
Soll AU 7ol A AATE AdEAT] o
Fo® FAET T2y agtolAs CT29 CT4 AlE%H

Mr 2
—
te o s

)

rlo
td

HA

N

30 X o
O
o ol F

fr o

Mo @ {0 oo 1o & oo &

2

Korean J. Food Cookery Si. Vol. 25, No. 4 (2009)



470 oy o

o] folHel WakE Btk Hio] W M 2]

.
e A7t Adzsel Be AFe MAE 29

.]
Moz HolAx aglow FHHC)

2. 7 &7k23t RO 578

£ Toto] Teble 40 YERARITE 22| Fof

o] "ol He W2 FEr] "ol FA7t
oluAl H=dl vzl wis) shEge] Hrtd A
T2 A STHECl BoAe Ade Byl ol
T ZhEEe] A7k A(Woo 1A 5 2003)2]
Fr&o] iz Apolg HolA| @gkal vf o] A
7k =<=(Ahn JWSE Yoon JH 2008)°ll4 W} #ze] 7}
Fol STMEFHF FASTIEC] Solve S Bl 2
o= Aol7k AT ol v RHelE Aol ¥
& W FREREels AuHeR Holdfrt AA =
o o] FAISTHEe] W2 ALR HRlth FuSrhed
AE Il frelH o= FERE Aol HolA= e
U CT2(12.23%) 9} CT4(1253%) Al87 FAGOR &2
e 2o

N
N
o
=)

oy oolr rlr oM

N

Solg5E feldon Fksh AFS HA e
v

o] A7bE MPTY 2 Fo WEE AR F
Hg4E UET Z71s9r ol seige] A7kE A

Awe] FHFT7HE0] FAETHE g & FXE B
o diz(116)%¢] Bl A3 CT2

52
N
)
Fi
i
¥
o
i

Table 5. Textural properties of Topokki added with curry powder

Table 4. Weight gain, volume increase and density of Topokki
added with curry powder

Weight Volume Density

gain(%) increase(%)  Uncooked  Cooked
CTO 11400307 10.37+1.29° 1.13+0.02* 1.16+0.02™
CT2  1167+0.70° 1253+0.46° 1.15+0.02° 1.14+0.01%
CT4  1093+0.76° 12.23+0.25° 1.15+0.01® 1.14+0.00%
CT6  7.80+0.17° 10.00+2.60° 1.17+0.02" 1.16+0.02*°
CT8  620+0.30° 877+2.02* 1.19+0.02° 1.18+0.01°

Y Refer to Table 1

2 Different superscript letters in a column indicate significant di-
fference among samples at «=0.05 level by Duncan's multiple
range test.
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Sample” Hardness(g/cm?) Adhesiveness(g) Cohesiveness(%) Springiness(%) Gumminess(g)
Uncooked
CTO 1490+99% -40.2417.5° 35.3+6.9° 455+6.1° 700+96°
CT2 1225+76° -49.6+13.8° 26.9+3.7° 35.3+5.6" 439+56°
CT4 1423+100" -122.4+43.5% 26.0+2.6% 37.7+6.8° 552+68"
CT6 1132+91° -105.0£30.2% 22.442.8° 33.045.2% 370+39"
CT8 1037+86° -92.9+25.7° 23.1+4.0° 30.1+6.0° 293+74°
Cooked
CTO 717+46™7 0.0+0.0°* 46.5:6.4°* 57.4+5.4%* 444+46°*
CT2 747+50% -13.4+14.0°* 47.045.8"* 58.9+4.8° 435459
CT4 68147 -58.1+30.4% 35.5+8.1% 434165 338+80°*
CT6 761448 -27.8+10.9°% 45446 5°* 53.2+56"% 458+68"*
CT8 6444207 -19.4+12.1°* 43.445.0"* 52.6+4.4°* 356447

Y Refer to Table 1

2 Different superscript letters in a column indicate significant difference among samples at =0.05 level by Duncan's multiple range test.
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by paired samples T-test.
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Table 6. Sensory evauation of cooked Topokki added with curry
powder

Texture izl
Acceptability
CTO 3.610.16™ 3.82+0.90° 355:0.90° 3.50+0.80° 3.58+0.98%
CT2 42441345 4244128 434+119° 397:1.24% 421+1.12°
CT4 4.16+1.26° 4.26+1.18" 4.08+1.28"° 387+1.30" 4.18+1.09"
CT6 371#1.35™ 342+124" 3.95+1.11% 4.26+129" 3.95+1.23%
CT8 321+123% 271+090*° 355:1.20° 4.00:1.45% 3.66:1.367

Y Refer to Table 1

2 Different superscript letters in a column indicate significant di-
fference among samples a «=0.05 level by Duncan's multiple
range test.

Sampl e’ Appearance  Color Flavor
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Table 7. Changes in viable cells of Toppoki added with curry
powder during storage a 30C (unit : CFU/g sample)

Sampl o Storage days
0 3
CTO 5.9x10*? 4.3x10™
CT2 4.7x10°° 45x10™
CT4 3.1x10%* 2.8x10™
CT6 3.3x10%* 2.9x10°
CT8 8.8x10™ 5.2x10%

Y Refer to Table 1

2 Different superscript letters in a column indicate significant di-
fference among samples a a=0.05 level by Duncan's multiple
range test.

webd 919 Ak FHHoR 1Y o, s BT
Egse] Hiol B8 Axshe A AT il 2~4%
FEOE ARTS PsHe Zo] BE ZHAA 2
3 o= BUHAT.

6. M& & d+2| Hal

7Hl 2ol F7bE wEo] WMo A% F WAE 9
H3slE 39| Table 70 YERNRITh Az 2$9] =AY
E 55 AYRW gizdo] 7P goka shelEde A
7hFo] BoldgE mAEY Fv HoAw AFES B
Ao fFolHRl Afol= AA| Fshth AR F 3¥o] A
W 9 HAE Fe Alx Aol Hlg] Frhetela CTo
(4.3x10%3} CT2(4.5x10% A=l H3] CT8(5.2x10%) A&
ANA mAE 47 ¥ A ASRE Ul vk e
A7t ot Fagoz A Pl FofHd &
7F d5E & F ATk TRy AREFE Aot
Fo| F/ETE A P At dvke AL F
F(Min YH 5 2007, Pak KN 5 200732} Z5HLim YS
5 2007), 2/"(Lee SY 5 2006)°l the ZAxte} k)

V. & <F

B Ao A7HE tib] 0%(CT0)2F 2%(CT2), 4%
(CT4), 6%(CT6), 8%(CT8)2] Il de Hrlste] HE
o] WM& Azt 1 FHEALS ZARIATE xE S
BT Lik2 ZHEEe] Hrlge] Mg E fode
2 Zaske AFgE BYoy ast bk e A
S Btk FAS7HE-S CT0(11.40%), CT2(11.67%), CT4
(10.93%)7} FrolFog =gtom HulZr8-8 CT2(12.53%)
o} CT412.23%)7} =A Uekdth A8 =g %9 %
A7 =24 A= B, AuAdLe CT29 CTeol E9ko
, ¥4 CT0% CT27}, #H42 CTO, CT2, CT6°|
oJHo g &l Ze R VZE ZAE 3 #A%A
AL A}, diZzel]l vlsl] Lol AE CT2(4.24), A7l A

ok

b= 4] 522 1512 ] A 25 A 42 (2000)

£ CT2(4.24)9} CT4(4.26), &r]olA= CT2(4.34), A
22l AE =AM E CT2(4.21)2}F CT4(4.18)2] A&%r}
ek 22 AlRoA A sl La bak, =3
e 7+ BEAEC] 28 AFo] FYA] AolE HATh
2o Hrheo]l Be A=(CT4, CT6, CT8)olA

&

=
3T
=]

N
-

o] FAAqA G Jo A PFge= ZHIE
Aot webA T ELS E3tele] gEo]l He A %3}
AL 2~4% FFOZ HUEH= Ao WA 7EA
oy} A gl AT oz AE .

i 32 4

Hu

o
rar

And. 4AES419 AehA. Available from: http://ww.mt.co.
kr/view/mtview.php?type=1& ho=2009052516553580238& ou
tlink=1. Accessed June 2, 2009

w2k £ AT, Aok, TR, 044, BES. 1993, 3
FAFSAE - AT LA, EAET A AL
p. 6

AER. 2007. A7 SAE AEAR. =ASH AYEL AS.
p 500

Ahn CK, Lee YC, Yeom CA. 2000. Antioxidant and mixture
effects of curry spices extracts obtained by solvent extrac-
tion. Korean J Food Sci Technol 32(3):491-499

Ahn JW, Yoon JY. 2008. Quality characteristics of noodles added
with Dioscorea japonica powder. Korean J Food Sci Tch-
nol 40(5):528-533

Choi CR. 2002. The properties of rice flours and Garedduk with
resistant starch. Ph D Thesis. Chunnam Univ Grad School.
pp 60-110

Cho JS. 2001. Effects of Mokdanpe(Paeonia suffruticosa) addition
on the shelf-life and characteristics off rice cake and noo-
dle. M S Thesis. Sukmyung Univ Grad School. pp 20-35

Han BR. 2002. Commercidization of Tteok(Korean rice cake). Kor
J Soc Food Cookery Sci 18(5):582-585

Im JS, Park KJ, Kum JS. 1999. Changes in physicochemica pro-
perties of korean rice cake subjected to microwave-drying.
Kor J Food Sci Technol 31(3):631-637

Kim JY, Park HS, Park NY, Lee SH, Park GS. 2008. Quality
characteristics of tofu stake with turmeric(Curcuma longa
L.). J East Asian Soc Dietary Life 18(3):345-352

Kim KH, Chun HJ, Han YS. 1999. Effect of Dandelion on the
extension of shelf-life on noodle and rice cake. Korean J
Soc Food Sci 15(2):121-126

Kim SD, Lee SJ, Kang MS, Hong HJ, Ku YS. 1999. Preparation
of Qulkiduk added with green tea powder with response sur-
face methodology. Korean J Soc Food Sci 15(3):216-223

Kim OS. 2003. The study on the current situation of traditiona
rice cake consumption with an emphasis on the regions of
seoul and its vicinities. M S Thesis Kyunghee Univ Grad
School. pp 40-46

Kim SS, Chung HY. 2007. Texture properties of a Korean rice



cake(Karedduk) with addition of carbohydrate materials. J
Korean Soc Food Sci Nutri 36(9):1205-1210

Lee CH, Kim DC, Lee SE, Kuem JS. 1998. The development of
rice cake(Gareddeok) using brown rice. Korea Food Re-
search Ingtitute. pp 57-63

Lee SY, Choi JS, Choi MO, Cho SH, Kim KBWR, Lee WH,
Park SM, Ahn DH. 2006. Effect of extract from glycyorr-
hiza uralensis and curcula longa on shelf-life and qudity
of bread. J Korean Soc Food Sci Nutr 35(7):912-918

Lim YS, Park KN, Lee SH. 2007. Effects of tumeric (Curcuma
arometica Sdab.) extract on shelf life of cooked rice. Koreen
J Food Preserv 14(5):445-450

Min YH, Kim JY, Park LY, Lee SH, Pak GS. 2007. Phy-
sicochemical quality characteristics of tofu prepared with
turmeric(Curcuma aromatica Salab.). Korean J Food Coo-
kery Sci 23(4):502-510

Park HK. 2005. The quality properties of Seolgiddeok added with
extracts of green tea and black tea. M S Thesis. Sunchon
Nat Univ Grad School

Park KN, Jeong EJ, Lee SH. 2007a. Antimicrobia activity of
turmeric(Curcuma aromatica Sadab.) extracts againgt various
pathogens and spoilage bacteria isolated from tofu. Korean
J Food Preserv 14(2):207-212

7he) ko] A7be Wio| We| EA =y 473

Park KN, Park LY, Kim DG, Park GS, Lee SH. 2007b. Effect of
turmeric(Curcuma aromatica Salab.) on shelf life of tofu.
Korean J Food Preserv 14(2):136-141

Shin AC, Song JC. 2004. Supression functions of retrogradation
in Korean rice cake(Garaeduk) by various surfactants. J
Korean Soc Food Sci Nutri 33(7):1218-1223

Sima RC. 1997. Tumeric : A brief review of medicind properties.
Fitoterapia 68(6):483-493

Steward WP, Gescher Al, Andreas J. 2008. Recent results of
analogue design and clinica studies and desirable future
research. Molecular Nutri & Food Res. 52(9):1005-1009

Sung JM. 2001. Effects of Jakyak(Paeonia japonica) addition on
the shelf-life and characteristics off rice cake and noodle.
M S Thesis Sukmyung Univ Grad School. pp 20-32

Woo 1A, Nam HW, Pyun JW. 2003. Quality characterigtics of
bread prepared with the addition of curry powder. Korean
J Soc Food Cookery Sci 19(4):447-453

Yu JH. 2004. Studies on the optimization of Karedduk prepara
tion and functional Karedduk added with mulberry leaves
powder. Ph D Thesis Kyonggi Univ Grad School. pp 95-97

Yun SJ, Ahn HJ. 2000. Quality characteristics of pumpkin rice cake
prepared by different cooking methods. Kor J Soc Food
Sci 16(1):36-39

20001 59 259 < 2009 7 261 A AH4%); 2000 7 261 Al

Korean J. Food Cookery Si. Vol. 25, No. 4 (2009)



