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Abstract

The purpose of this study was to investigate the properties of tteok prepared from white (Samkwang) and brown
rice (Heugseol, Heugjinju). The moisture and crude protein contents of rice were 14.89~17.15% and 4.79~6.81%,
respectively. The crude lipid and crude ash contents of rice were 0.48~2.66% and 0.39~1.60%, respectively. The
water binding capacity of Heugjinju (141.97%) was higher than those of other rice flours. As the soaking time
increased, water absorption ability was in the order of Samkwang > Heugseol > Heugjinju. Using a rapid visco
analyser (RVA), the initial pasting temperature of Heugseol was the highest, and the peak viscosities of Heugseol
were higher than those of other rice flours. The quality characteristics of Tteokbokki tteok were assessed after its
preparation by adding different amounts of Heugseol and Heugjinju (0, S, 10, and 20%, w/w) content. The textural
properties (hardness), of Heugseol and Heugseol measured using a texture analyzer, were greater than those of
the control. Sensory preference tests revealed that 10% Heugseol and, 10% Heugjinju had the highest scores in
appearance, color, and overall acceptability. The sensory test results revealed that Tteokbokki tteok prepared by

addition of 10% added brown rice was the best.
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Table 1. Proximate composition and water binding capacity of
different cultivars of brown rice

(Unit: %)
Composition Samkwang Heugseol Heugjinju
Moisture 1715005 1507009°  14.89:005°
Carbohydrate 77.19:005° 7465007 7431006’
Crude protein 479:022°  609:0.19°  6810.12°
Crude lipid 04810.08"  2.59:0.03" 2.66£0.02°
Crude ash 0.3940.10° 1.60:0.16" 1.33+0.09°
Water binding capacity ~ 125.144338°  13334£632°  141.97:6.85"

UDifferent superscripts within a same column are significantly different by Duncan’s
multiple range test at p<0.05.
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Table 2. Change of water absorption rate of different cultivars of brown rice at various soaking time

(Unit: %)
i Soaking time (hr)
tivars
0.5 1 2 3 6 12 24
Samkwang 15.28:0.17"™ 18.16:40.28' 2951065 34.16£0.74" 34.68+1.13* 33842143 3425+1.36"
Heugseo 8332053 11.80+0.83* 12.6040.16 16.01+0.23” 20.57+2.83" 3043+1.18® 32.98+2.34™
Heugjinju 9.960.78™ 15.78+0.69" 15.560.90" 18.93+0.89" 20.10+1.32" 3040421 30.39+0.87"
"Different superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.
"Different superscripts within a same column are significantly different by Duncan’s multiple range test at p<0.05.
Table 3. Pasting characteristics of the different cultivars of brown rice
Viscosity (RVA) )
Cultivars — — ! visood Pasting temp
Peak viscosity Hot viscosity Final viscosity Breakdown Setback (0
(cp) (cp) (cp) (cp)
Samkwang 2,348.13238.24"" 1,603.0862.42° 27127545837 742.46+36.19° 1,120.25£13.06" 68.92+1.15°
Heugseol 719.33+12.35° 466.33+10.28° 1,175.00+18.07° 253.00+8.63° 708.67+12.15¢ 89.77+2.10°
Heugjinju 1,025.33£18.07° 682.6712.04° 1,494.67£66.01° 342.67£13.07 812.00£11.02° 87.57+1.24"

"Different superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.
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Table 4. Color value of #eokbokki tteok containing brown rice during storage at 22+17C

Color value Storage days Sample (%)
0 5 10 20

0 77.08:0.74"% 34.87+1.08"° 21.92.77% 233:064%

L 1 78.3410.50** 33.89:1.05" 19.79+4.10® 2732.45%

2 73.95:1.73° 35.562.00™ 27.85£3.05 1294670

0 -1.88£0.14® 1299+1.03" 1761£334™ 1793373

Heugseol a 1 -195:0.06® 1136£1.31™ 18.15£5.06" 18.7825.11*
2 -1.77007 9.46+1.20" 10.72+1.78"™ 14.174.15"

0 9.47:062" 4692062 437£1.33% 3.85:1.10™

b 1 103120.28" 32240.73% 439:2.13% 249:095®

2 10.53:0.40" 231:0.50" 1.68043" 1.86:1.80"

0 77.5810.25" 29.50+2.78" 794+446™ 135£023®

L 1 77212048 28.50+3.02" 11.08+4.86™ 2.190.88%

2 74.060.07° 3.71£2.43™ 17.75:8.10* 6.58+4.86™

0 -1.69+0.05" 11.49+1.83* 18.02+4.18" 19.96+1.50°

Heugjinju a 1 -171+0.06® 12.98£2.58bA 17325.65™ 189314.94"
2 -1.67£0.12% 9.34+1,00"® 16.14+7.79® 18.33+4.04*

0 9.542043" 83810.54™ 7424245% 2.18+039™

b 1 10012022* 855:0.67" 6.1812.90" 359+1.48"

2 1023:0.36" 5.51£023"™ 3254256 296:1.50%°

"Different superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.
Different superscripts within a same column are significantly different by Duncan’s multiple range test at p<0.05.
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Table 5. Texture properties of #eokbokki tteok containing brown rice during storage at 22+1C

199

. Storage Sample (%)
Texture properties day;g 0 p 10 2
0 5,561.04+341.20"" 5,321.15366.58™ 52619939523 5212.63£240.00™
Hardness 1 18.912.12+740.40™ 17,868.49:932.69" 17,612.95:772.88" 14,206.64+418.45®
2 37,064.15+51042* 36,505.96:605.70** 27,160.47+44632" 23,976.77+326.77
0 -1671.73£379.67° -959.06+210.80" -997.37+190.44° -579.10£94.16™
Adhesiveness 1 -191.86+83.19"* -533.43£141.90" -799.21£259.78° -556.83+106.54"
2 5624339 -1.01£061* -3.98:0.21* -0.700.80*
Heugseol " ™ y =
0 0.6720.02 0.65£0.01 0.640,01 0.63£0.01
Cohesiveness 1 0.600,02" 063001 0.62£0,02" 0.61:001™
2 0.26:0,04" 0.32£0.03 0.3420.03"® 0.34£0.01°
0 3,647.224208.40° 3,106.61+201.07" 3,023.92+289.85" 2,712.38+165.82°
Chewiness 1 9,107.91+775.89™ 9,919.69+530.69"* 9,303.95+545.65™ 7,292.89+265.80°
2 7,639.351077.62™ 10,461.23+1166.49™ 6,761.33+134533® 5,890.18+604.10%
0 5,861.04+341.20" 5,738.22+359.83C 5,702.13+491.07° 5,626.00+348.16"
Hardness 1 18,981.65+740.40° 17,860.24+465.70" 17,574.74+444.08" 17,212.94+533.84®
2 38213.64+112.80% 33,596.29+222 80" 31,818.17+470.88" 31,198.88:+468.01
0 -1,671.73£379.67" -1,239.39+333.38 -1,007.80+283.43° -1,189.59:85.63
Adhesiveness 1 -191.86+83.19"* -386.64:184.53" -153.69:94.73** -386.61:83.18"*
Heugini 2 -56213.39: -25.80155.0§‘A -1.8210.84: -230.521424.13“‘
0 0.67£0,02° 0.66:0.02 0.68£0.01 0.65£0.01°
Cohesiveness 1 0.60£0.02™ 0.62£0.02"™ 0.65£0.01" 0.61+001"
2 0.26+0.04* 0.38+0.03° 031003 0.370.03"
0 3,647.22+208.40% 3242.35+239.94C 4,131.65+314.17° 3,529.80+195.65
Chewiness 1 9,107.91775.89% 10,974.97+430.83" 14,295.69+271.99* 9,338.68+441.68%
2 7,639.35+177.62° 9,993.20+887.68° 9,105.91+330.10™® 8,633.39:981.32*®

"Different superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.
Different superscripts within a same column are significantly different by Duncan’s multiple range test at p<0.05.

o] Z7}eEE B yehon gzt A4S Hrlet
A BFA A% 197 o= oF 3u) o] 4 F7lete]
S L0 T2 FEVHA 7L oAt Higol g SrERE 2
A FE7E7F "olrlittae B 4 gAY, 28] Al #el
© AlZto] AojxA Holido] A Ze] o 549
WS gebd Zlo = dide]o] ofd tigh A7t v A
g 7o g A7y, B2/ (adhesiveness), -5/ (cohesiveness)
2 4134 (chewiness) = 7 & (hardness) 9} H] 228 7o &
ettt S3F "o &0 i gito] "ol EAJWs)
T A "ol U vk Ao YERTh H R
735 el waaldo 5861.042 7HE H9ka En|Ql
ZFE 5,10 B 20% H71eE A7kt A = 247} 5,738.22,
,702.13 2 5,626.00°.2 S 7] &o| SUMESE
T A debsth AA7)7ke] Aepstel] wEf o2+
E AgTolA foldor Zrketglon] R, S

YUNE A2 v5d S eyt

Jlot

W

m 0 o

wa, T

2=
1A

(p<0.05). 3RAFE] HI}FL 20%7HA = 7o) 7Fed A
o2 HQth o3 A= Su)7h ] H]g)] opER e
2 ghgo] vk 2o f dige] 40-59%= =kon Sn|
7199 FAEAGNA Sn] Hrtake] F7MdeE Aot
Fagiths 22359 ¥ 52et A JERSITE mhebA
e 78 AR S4E Fo R Hito]l WorA JHF
J2 7Fesh we] B45 o Besloksl A7
e e B2 A7t 7egs|ofof grha AzbHTt
AnbA o2 Aol i Shefy) thild ke yinks A
Jote 523 QAR 53] thild o] e AL e
Aol Hjste] o] Tdely] wliel] Axel J&Fg vzt
Al AUk oA HEYAL TRl A Fo] FA
o

re Dy o oY
S

EAo AHA oz JeFs F7] i Ao
ATH36). & AE AvfolA] whlz ko] S} ZRF=
6% ©17&] WhH Absg2 Tl &5po] 6% o|stE e



200 S FAE S
2214 443 A0l GBS vA How 47ar,
gk, Tl gheo] Axd nAe 9k gt =
UE QAuist obd vl 2 w sk A shiel WEow
128 2 Weo} YA, A2 Wnjo] rlw w4
g 302 E3tslo] A|zshe Ao HlgHd Ao Helth

314 A23A A2E (2016)

2
BN

21] _‘6[—_ BAF 10%;(47]. UH_EO] Eﬂo1 5.900.2
=7 ESka 54 5% 7 Girol 7t 48002 7}
1) Aoz vyttt A1747]3ke] 733l
° TE 34 10% H7F "ol "oz vE
o] 713 ¢} vl =g Yo R 54 10%

-

0 }olr

ST
J- -
pu

10 fol 2
0|
[¢]

5
2§
fol

L

.

ool N ood
_El fu o o o

\}
A

>
k1
o
i

Table 6. Sensory characteristics of tfeokbokki tteok containing brown rice during storage at 22+17C

ems Sgage Sample (%)
ys 0 5 10 20
0 5.30£0.82"0% 4.80+1.14™ 5.90£0.57* 5.10£1.52™
Appearance 1 490032 5.201.03cA 6.30£0.67* 540£1.84°*
2 5.60+097* 5.30+1.34" 6.00+1.41% 490+129"
0 5.10£0.88"° 470£125" 5.90£1.20" 530£1.64"
Color 1 4.70£0.48™ 490137 5.90£1.20" 5201.69™
2 560117 540171 5.70£0.95 470134
0 490+0.88™ 4.80+0.92" 480+1.03* 5.50+1.65™
Heugseol Flavor 1 490032 490£0.74™ 5.8041.23™ 5.90£1.20"*
2 4.80+1.03" 5.00£0.67 5.80+1.40% 5.30£0.95
0 5.10£0.74* 520+0.92* 5.40+1.07 5.50+1.96"
Texture 1 5.00+0.82" 47040.95™° 6.10+0.992A 7.00£1.25
2 370£0.67™ 4.00£1.41™ 5.50£1.65 5.900.88"°
0 540£097* 540£1.07* 540£1.07"° 5.10£1.29"
acc(gg?arﬁli}ity I 490:057 52041038 6.50£0.79 6.30£1.06
2 420£1.03" 4.60£1.65" 5.50£1.58" 5.30£1.06°
0 5.500.85 520+123™ 6.20£0.97* 430+1.70"
Appearance 1 5.00£0.67* 5.70£1.49" 5.70£1.64 530177
2 5.10£0.74" 520+1.32* 5.70£1.89" 450+1.96™
0 5.50+0.85™* 5.10¢1.29™ 6.1040.88™ 450196™
Color 1 5.00£0.82" 5.60£1.65 6.10£1.79" 5.30£2.00"
2 5.30£0.82aA 5.30£1.06" 5.50+1.90" 3.80+1.55"
0 5.00£0.82" 5.90£0.88" 5.60£1.07* 560165
Heugjinju Flavor 1 4.60£0.70™ 520£0.79™* 5.90£1.45 5.70£1.16™
2 4.900.74" 5.10£1.66™ 5.10£1.20" 5.70£1.49"
0 5.501.08" 500£1.25" 520123 540170
Texture 1 380092 420092 5.20£1.62°" 5.70£1.34"
2 3.00£1.33% 340£1.17"® 330£1.57™ 5.10£2.02"
0 520£097* 530£1.07* 5.70£1.07 500£1.29"
accg;fafgﬂity I 440:097™ 5304116 5.80£1 40 5.60:097™
2 330£1.16" 430+1.49™ 5.10£199"™ 490£1.73*

l)leferent superscripts within a same row are significantly different by Duncan’s multiple range test at p<0.05.
PDifferent superscripts within a same column are significantly different by Duncan’s multiple range test at p<0.05.

ZsHA

;§1:‘;1<_]_—7l: E.o] LE]_04 31]—1?‘)(4
A 3}= Table 604 H= vhe}
RN IR

H7hto] 5,902 7W Moshs Ao 2 eyttt et
Aztel Agelle B4 20% H7krol 4 10% A7k 2ot
o 52 A5E HLO} ﬂﬂ Asshe Ao vttt Ank
Aol 7155E Az A T Bt A 194 o] Aaert



Quality of Tteokbokki tteok prepared by adding various concentration of brown rice 201

ket A 194 A Hrpeled] wet o, 5, 10 2
20%7} 217} 4.90, 5.20, 6.50, 6.302 = Wol T4 H7}
H|&0] 10% > 20% > 5% > 0% O 2 A5sts Aoz
el 47717t 7 2 gel wet e e E vl
T AlE7e] foAd )l Abol= YERUA] 2k THp<0.05).

S35 Hrp)ed "ol He| #54 V|ske e
oA AAAR] VS EE Alx S 2Tt Al BT
o|A 50 o]l 45 Wiekon, 53], ST 10% A7
o] 57022 71 =& HA4E Wkt A7) SE
FE ST HHES geld AR gzt o
e e wgith @ Ao Al AT ARG 1Y 2
A 29 25 X3 10% A7kl 2H 6.20, 6.100.2
7V =4 vEhgeH 5%
Uebgth &= Az Aol 3313 5% A7k, A%
194 10% A7k A% 280l 323 20% A7kl
=2 HAeE Wit AL Alx F 5 gz} 55002
7P wskot 274 717o] Ao wel S35 Wol A7t
H 20% 7kl A5l 7S =%tk Doo9t Shin (35)2]
HaudA Zn] A7|"e] #54 7155 HrbollA =T
Hoh doert AQivks A7bet & Ad Adels vz
et dybd o r SXF U] SUMErE Az
2 T HY o = A Fof wapdEs A0S o
Msete Ao Yehydth "ol §52 Erid 2y
o] FA54 9 #5547z Hrte 28 Aew
Heloh

kA, o] gk Hrhe w3, WA, 24
Hsd 7|2k des = o2 AY7tE
A7 F0) A7FES 1020%7 AT
goz F o Ao =& AHE 47| Hsio
o] W A|xdle] UWIS tIFe= g AH|A} 7]
A Y 288 Zlo= Helth

BAZF 20% A7VEe] 7 A

1o 1o

Jotr o2
N

lo 18 M 18 ofn
kv

g -

Q o

A 2HEE 93l Jtrgo g An) S Snle
543 W&ol g wo 7lgAAdo] 7R E getetaat
AL, T 2P, 78 559, 3358 ARG
ow, ARt TR alo] A, 315 Hito] Hg Alx
stod A7)l mE A, B4 9 #A5H 548 A
Stttk YRS A8 A9 70| 14.89~7.15%, &=

=
Wl go] 479~6.81%, ZAWo] 048~2.66%, Z3]HE-o]
0.39~1.60% = Uetth. 53], FAF< i s 24

3
R84 =
etttk e ddE e FAF7E P =0a gl
2 5ol & ZoR YEgth #AAR

h=}
Fge $A 200 Frsrt wge

T3 37 AR 28 Sh)= 12243 7R = et
S7Velth7t 1 o] fell= A2 W3k} glo] Hol EEsisl
th S35 A s REE SAo] 7P E3ker
% 117 = (peak viscosity peak), # #] % Z(hot viscosity), Z]
%7 X (final viscosity), 73 T (breakdown) 52| <=0l

£ A% sk §4do] 7P e kg Ho] 7ok At
7 S (setback)= W Q1 Akgo] 71t wokom dn| Su|Ql
S SR g £ 3 UEIITE Sv 9
ol o] Mr Zn| Hrbeo] F7FETE Lk 2 bake
AAskal aghe S7kstd on A7 te] 73 3l whek

14, AR Aashe v Rage 37}
! w9 A% F7bke

20% HA7bEae] o A4Ql Afol = §
Hiol | Az Al AU Fu] A7k 10-20%7F A%
g Ao g Holn I Hrpyl #5F V5o =& JgF

S = oz 7u¥h

References

1. Food Journal (2012) Ministry for Food, Agriculture,
Forestry and Fisheries 2012 Food news. Food Journal,
Seoul, Korea, p 175, p 118

2. Song YC, Lim SJ, Lee JS, Kim HY, Yeo US, Park NB,
Kwak DY, Kang JR, Yang SJ, Hwang HG, Oh BG, Moon
HP, Lim MS (2008) A new high amylose rice variety
“Goamibyeo”. Korean J Breed Sci, 40, 447-451

3. Choi SY, Shin MS (2009) Properties of rice flours
prepared from domestic high amylose rices. Korean J
Food Sci Technol, 41, 16-20

4. Yang CI, Choi YH, Lee SB, Lee KS, Lee JH, Hong
HC, Kim HY, Shin YS, Hwang HG, Yang SJ, Jung OY,
Jeon YH, Oh MG, Kim MK, Lee JH, Cho YC, Lee JI,
Hwang KH, Kim YG, Lee YT (2012) A new black
pericarp and processing soft rice cultivar ‘Heugseol’.
Korean J Breed Sci, 44, 35-40

5. Cho JH, Park NB, Song YC, Yeo US, Ha UG, Jung



202

10.

11.

12.

13.

14.

15.

16.

17.

18.

o

KH, Lee JY, Lee JH, Kim CS, Kwak DY, Kim SY,
Yi GH, Oh SH, Kang HW, Ahn JG (2012) ‘Saegyejinmi’:
Multiple disease resistance and mid-late maturing tongil
type rice cultivar. Korean J Breed Sci, 44, 611-616

. Cho JA, Cho HJ (2000) Quality properties of injulmi

made with black rice. Korean J Soc Food Sci, 16, 226-131

. Jung DS, Eun JB (2003) Rheological properties of dough

added with black rice flour. Korean J Food Sci Technol,
35, 38-43

. Kong SH, Choi YM, Lee SM, Lee JS (2008) Antioxidant

compounds and antioxidant activities of the methanolic
extracts from milling fractions of black rice. J Korean
Soc Food Sci Nutr, 37, 815-819

. Velioglu YS, Mazza G, Gao L, Oomah BD (1998)

Antioxidant activity and total phenolics in selected fruits,
vegetables and grain products. J Agricultural Food
Chemistry, 46, 4113-4117

Ling WH, Wang LL, Ma J (2002) Supplementation of
the black rice outer layer fraction to rabbits decreases
antioxidant status. J Nutr, 132, 20-26

Chiang AN, Wu HL, Yeh HI, Chu CS, Lin HC, Lee
WC (2006) Antioxidant effects of black rice extract
through the induction of superoxide dismutase and
catalase activities. Lipids, 41, 797-803

Kim YH, Lee YJ, Park SO, Lee SJ, Lee OH (2013)
Antioxidant compounds and antioxidant activities of
fermented black rice and its fractions. Korean J Food
Sci Technol, 45, 262-266

Moon BK, Kim EA, Park MS, Lee DK, Lee MS, Choi
BR (2007) Quality characteristics of cookies with black
rice powder. J Hum Ecol, 26, 21-28

Kim OS, Park SS, Sung JM (2012) Antioxidant activity
and fermentation characteristics of traditional black rice
wine. J Korean Soc Food Sci Nutr, 41, 1693-1700
Mo EK, Kim SM, Yang SA, Jegal SA, Choi YS, Ly
SY, Sung CK (2010) Properties of baechu kimchi treated
with black rice water extract. Korean J Food Preserv,
17, 50-57

Im JS, Lee YT (2010) Quality characteristics of rice bread
substituted with black rice flour. J East Asian Soc Dietary
Life, 20, 903-908

Lee JH (2008) Study on the quality characteristics of
green rice Garaedduk. Ph D Thesis, Sejong University,
Korea, p 30-38

Park JW, Park HJ, Song JC (2003) Suppression effect
of maltitol on retrogradation of Korean rice cake
(Karedduk). Korean J Food Nutr, 32, 175-180

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

T2 ZAA-FESE A A23H A2E (2016)

Shin WC, Park HJ, Song JC (2006) Optimization of
modified starches on retrogradation of Korean rice cake
(Garaeduk). Korean J Food Nutr, 19, 279-287

Kang HJ, Park JD, Lee HY, Kum JS (2013) Effect of
grapefruit seed extracts and acid regulation agents on
the qualities of Topokkidduk J Korean Soc Food Sci
Nutr, 42, 948-956

Kang HJ, Lee JK, Lim JK (2012) Quality characteristics
of Topokki Garaedduk with different moisture ratios. J
Korean Soc Food Sci Nutr, 41, 561-565

Yu JH, Han GH (2004) Quality characteristics of rice
cake (Karedduk) with different soaking and steaming
time. Korean J Soc Food Cook Sci, 20, 630-636
Kim MS, Park JD, Lee HY, Park SS, Kum JS (2012)
Changes in the quality characteristics of 7pokkidduk
prepared with garlic powder. J Korean Soc Food Sci Nutr,
41, 982-987

Lee JK, Jeong JH, Lim JK (2012) Quality characteristics
of Topokkidduk with respect to added whole soybean curd
(Chun-tofu) by different storage time. Korean J Food
Cook Sci, 28, 111-121

Kang HJ, Park JD, Lee HY, Kum JS (2012) Quality
characteristics of 7opokkidduk added with soybean flour.
Korean J Food Preserv, 19, 688-695

Lee JK, Jeong JH, Lim JK (2011) Quality characteristics
of Topoklki Garaedduk added with ginseng powder. J
Korean Soc Food Sci Nutr, 40, 426-434

Ahn JW (2009) Properties of rice cakes for 7opokiki with
curry powder. Korean J Food Cookery Sci, 25, 467-473
Shin DS, Kim HY, Hong HC, Oh SG, Yoo SM (2014)
The effects on the quality of Zieokbokid treok by different
types cultivars of rice. Korean J Food Cookery Sci, 30,
271-277

AOAC (1995) Official Methods of Analysis of AOAC
International. 16th ed. Method 920.39, 935.29, 942.05,
984.13. Association of Official Analytical Communities,
Arlington, VA, USA

AACC (2000) International Approved Methods of the
AACC, 11th ed. Method 61-02. Association of Cereal
Chemists, St. Paul, MN, USA

Kim HW, Oh SK, Lee JH, Yoon MR, Kim DJ, Choi
IS, Kim JG, Lee JS (2013) Evaluation of antioxidant
and cancer cell growth inhibition activities of red rice
and black rice. Korean J Food Preserv, 20, 834-839
Dogan SF, Sahin S, Sumnu G (2005) Effects of soy and
rice flour addition on batter rheology and quality of
deep-fat fried chicken nugget. J Food Eng, 71, 127-132



33.

34.

Quality of Tteokbokki tteok prepared by adding various concentration of brown rice 203

Kim RY, Kim CS, Kim HI (2009) Physicochemical
properties of non-waxy rice flour affected by grinding
methods and steeping times. J Korean Soc Food Sci Nutr,
38, 1076-1083

Lee YT (2013) Properties of normal and glutinous black
rice flours prepared by different milling methods. Food
Eng Prog, 17, 339-345

35.

36.

Doo HJ, Shin JY (2010) Quality characteristics of black
rice Sulgiddeok with black garlic powder. Korean J Food
Cookery Sci, 26, 677-684

Juliano BO (1985) Polysaccharides, protein, and lipids
of rice. In rice chemistry and technology. Juliano BO
(ed). Am Assoc Cereal Chem, St. Paul, MN, USA, p
59



	서 론
	재료 및 방법
	실험 재료
	흑미 떡볶이 떡 제조
	일반성분 및 수분결합력
	수침시간에 따른 수분흡수율
	호화특성
	저장기간에 따른 흑미 떡볶이 떡의 색도
	저장기간에 따른 흑미 떡볶이 떡의 물성
	저장기간에 따른 흑미 떡볶이 떡의 관능검사
	통계처리

	결과 및 고찰
	일반성분 및 수분결합력
	수침시간에 따른 수분흡수율
	호화특성

	저장기간에 따른 떡볶이 떡의 색도
	저장기간에 따른 떡볶이 떡의 물성
	저장기간에 따른 떡볶이 떡의 관능검사

	요 약
	감사의 글
	References

