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Quality characteristics of rice cupcakes prepared from
Korean rice varieties

Ji Myoung Kim, Junhee No, Nan Ju Song, and Malshick Shin*
Department of Food and Nutrition, Chonnam National University

Abstract The physicochemical properties of rice flours and quality characteristics of rice cupcake were investigated using
the domestic rice varieties Goami, Hanareum, Hanmaeum, Deuraechan, Seolgaeng, and Haiami. Protein and amylose
contents were highest in. The final and setback viscosities of Haiami, Hanmaeum, Deuraechan, and Hanareum were higher
than those of Goami and Seolgaeng. The specific volume of rice cupcakes was lower with Goami and Haiami than with
the others. Seolgaeng cupcake had a dented surface and irregular air pockets, while the Hanareum cupcake was well
shaped and had uniform air pockets. The hardness, springiness, and chewiness of Goami and Haiami cupcakes were higher
than those of the others, while adhesiveness was observed only in Seolgaeng cupcake. The overall preferences scores of
rice cupcakes prepared from Hanareum, Hanmaeum and Deuraechan were higher than for the other cupcakes (p<0.05).
These results suggested that amylose content, and final and setback viscosities of rice flour are very important factors in

rice cupcakes.
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Table 1. General compositions and physical properties of Korean rice flours prepared from different rice varieties

Rice flours

Haiami Seolgaeng Goami Hanareum Deuraechan Hanmaeum
Moisture content (%) 14.62+0.62" 14.07+0.35° 15.36+0.56 16.7240.36* 12.24+0.79° 12.49+0.35¢
Crude protein content (%) 8.1 H:O.Z7 1* 7.65+0.02* 7.69+0.02* 6.88+0.26" 6.30+0.02° 5.31+0.02°

(8.38)? (7.83) (8.00) (7.27) (6.32) (5.34)
Crude lipid content (%) 0.09+0.03 0.18+0.06 0.18+0.08 0.17+0.04 1.30+0.02 0.74+0.02

(0.09) (0.18) (0.19) (0.18) (1.30) 0.74)
Ash content (%) 0.27+0.05 0.31£0.06 0.33+0.05 0.33+0.03 0.66+0.05 0.58+0.01

(0.28) (0.32) (0.34) (0.35) (0.66) (0.58)
Amylose content (%) 21.73+£0.51 20.05+1.33 33.84+0.47 21.35+0.32 17.97+0.37 17.92+0.18
Water binding capacity (%) 162.68+0.43"  143.80+1.30° 162.90+5.68" 168.31+8.25 158.17+4.30* 162.98+6.79*
Swelling power at 80°C (g/g) 7.01£0.28" 9.54+0.11° 5.32+0.13¢ 6.61+£0.26° 6.42+0.06° 6.45+0.16°
Solubility at 80°C (%) 6.17+0.51° 10.49+0.31* 7.72+0.12° 4.8740.26° 4.76+0.11° 5.43+£0.17¢

Data represents mean+SD.

YValues in the same row with different letters are significantly different at p<0.05 by Duncan’s multiple range test.

J( ) means general composition of 12% moisture content basis.
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Table 2. Pasting properties of Korean rice flours prepared from different rice varieties

. Pasting temp. Viscosity (RVU)
Rice flours o
O Peak (P) Trough (T) Final (F) Breakdown (P-T)  Setback (F-T)

Haiami 78.6+0.7 254.140.1¢ 1542427 301.3+1.7° 100.0+2.8¢ 147.2+1.1°
Seolgaeng 71.840.0° 229.1+4.5° 164.3+1.1° 222.0+4.9¢ 64.843 4 57.7+3.8¢
Goami 89.3+0.6" 88.9+2.1 81.0+1.2° 142.8+2.1° 8.0+0.9" 61.9+0.9
Hanareum 90.1+0.7° 182.8+0.8° 161.0+2.9% 345.140.1° 21.842.1° 174.142.8"
Deuraechan 82.4+0.1° 262.7+0.4° 145.1+0.4¢ 285.5+1.8° 117.18+0.0° 140.4+1 4
Hanmaeum 76.0+1.1¢ 289.8+5.2° 159.1+1.6° 301.3+1.9° 130.8+3.6" 1423403

Data represents mean+SD

"Values in the same column with different letters are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. General compositions and physical properties of Korean rice flours prepared from different rice varieties

Rice flours”
Characteristics

Haiami Seolgaeng Goami Hanareum Deuraechan Hanmaeum
Weight (g) 26.97+0.45% 26.44+0.45% 27.26+0.51% 27.68+0.36* 26.23+0.70° 27.20£0.21*
Volume (mL) 81.7+2.9° 96.7+5.8* 80.0+5.0° 105.0+£5.0° 103.3+5.8* 101.742.9*
Specific volume (mL/g) 3.06+0.15° 3.80+0.01° 2.96+0.16° 3.80+0.14° 3.89+0.31* 3.73£0.11°
Crust color L 60.56+0.53° 63.29+0.84° 63.45+0.07° 67.61+0.43° 64.10£1.05° 63.38+0.59°
Crust color a 15.28+0.05° 15.15+0.26° 15.68+0.31* 12.28+0.36° 14.68+0.04° 14.66+0.05°
Crust color b 36.59+0.44° 36.89+0.93¢ 38.74+0.22° 38.95+0.56 37.45+0.04° 37.82+0.07°
Crumb color L 74.60+0.68" 81.12+3.02° 75.43+0.10% 78.45+1.76° 77.21£0.31% 80.72+0.78°
Crumb color a -1.15+0.01° -1.15+0.04° -0.89+0.08° -0.9440.02° -1.11£0.07° -1.334+0.02¢
Crumb color b 21.68+0.14° 23.23£1.01® 23.714+0.59* 21.46+0.64° 22.25+1.20% 23.90+0.40°

Data represents mean+SD.

YValues in the same row with different letters are significantly different at p<0.05 by Duncan’s multiple range test.

Haiami

Seolgaeng Goami

Hanareum Deuraechan Hanmaeum

Fig. 1. Whole shape, cross section, and crumb air cell uniformity of cupcakes prepared from Korean rice varieties.

2AEi3ic), S g

HJ sjoloju]e} Jotn] A7LEE A%

3k Ao 2y WA= :ga]g Bt} dolE, =gzl dnks &

oyt ©e] 7= Hgslal 7]y

= 2= ﬁg@w 2o

ZiA0|3o] HIAX SN
A7 AA 12 crumb

SISATE. Table 49k ¥o]

(springiness), -3-7 /d(cohesiveness), % &

s dehfo] lom’ FSHAR
et 75%°] HEER 92AE SA4T dade TPARRE ALt

74 % (hardness), 2173 (adhesiveness), EHd
314 (chewiness)?} 3]&-8

(resiliencey T-3IAT} 659 A7IER Ve Aol FollA A
7y A 1AL N FAAo] YEsT FAES AR tE
EA7E B2 AR AolArt ol gt B 44, & #g
AR BE H2A] E"éX]T‘:‘ FZ
w2t fo]Hl ZelE ‘/]’E}kﬁ‘:}(p@ 05).
=z, ke olee AR

O

=

{0

ok @aiL sfolob,
o1} A7e e zhe eI wolwlel slolojn] g o]z

SRS Vg HTh AERe Fotul,

fl

.\.4

T o

o] gL 1A %

o=
(0] (o)) /‘~
R RAR IS
o

B deprt 7

M
sfolob] o2 Hobgm Mol 7H Hgkon dotgw

ofr|7k 7P e
u), =z} el e kS By B3 o
o] Zg)ztx} sl ArtET A 23 FH Aol=a

Helom Adzge] 7P Wi

o] g2z BAR= BE ol ol glo] A 2 s H
Atk AAel|Ze] Fept gl 5442 AR ofdz s
I F3pekge] IA HABE zZhe oz AZAEYT 53] final
F} setback Aol £L o £& F4 EAS Y= A2 ¢
T ULk AR dE wulEe WrpEel g FFH
?‘WE—% T o] FEE o|F AU gl2x B o] A=A
stojon] A7k Tl e 811%E e AVIRHT =
2 slojojn] AVLE HAo|Aw Ioln] HA|ARTE WOt

Aol v, Aol U =izt Sl AWl o
= ’é‘ﬂ—riﬁ} EIA T HAo)|Z] PEje} "l EA FA
28314 = Ao = AZTEIITH

70|z BsHI}t

ffr%‘*‘ ANFE AZF fGAC)AS FHeH ke xjo)2ALe}

3% ZARE WElErl 2 ZAae Table 5ol AAEATH
7He AEGSST ek 1sHes F2d gle AnE
Fo Wk 8 FHE sKoR 7} AR 9 HeHeR
o) ZANE 7+ =] s e 9F ksl 1HS Rojs}
T2 302 A% 2AIME 7P dojsid 11 7 AEst
W 9HE FES Stk 2AF FEORE AolRAlM 2@
crust 9 A7z, | w118 %, crumb] 7FHAE, W A

=, Guli o), B2AE 4w, B, 494, £33, Fed

ﬁiéoﬂr‘l



156 =2 Z38k8] %] A 49 WA 2 & (2017)

Table 4. Textural properties of rice cupcakes prepared from Korean rice flours with different varieties

Rice flours Hardness Adhesiveness Springiness Cohesiveness Chewiness Resilience
(2 (g*sec)
Haiami 502.39+38.71°) 2 0.87+0.02" 0.60+0.02° 245.07+12.44° 0.26+0.01°
Seolgaeng 337.36+38.44° -1.92+0.78 0.65+0.02° 0.68+0.02" 173.71£17.92¢ 0.20+0.01¢
Goami 562.38432.13° - 0.91+0.06" 0.61+0.03 275.96+31.45° 0.29+0.01*
Hanareum 444.77+56.48° - 0.79+0.02° 0.67+0.02* 203.33+£20.91¢ 0.27+0.01°
Deuraechan 467.98+21.55™ - 0.81+0.01° 0.65+0.01" 212.80+26.88° 0.27+0.01%
Hanmaeum 470.85+25.55™ - 0.82+0.03" 0.65+0.01" 209.44+25.01° 0.27+0.01%
Data represents meanSD.
YValues in the same column with different letters are significantly different at p<0.05 by Duncan's multiple range test.
Y Adhesiveness is not detected.
Table 5. Difference and preference test data of rice cupcakes prepared from Korean rice flours with different varieties
Varieties of rice flours
Attributes
Haiami Seolgaeng Goami Hanarum Drechan Hanmaum
Difference test
Surface color 7.4+0.5" 6.5+0.5 5.3+0.8° 4.5+0.6° 6.3+0.5" 6.6£0.6
Appearance Surface smoothness 5.0£0.8" 2.6+0.8° 5.3+0.6 6.420.8" 5.0£0.8" 5.2+0.7°
Air cell uniformity 4.240.7 2.6+0.8° 4.5+0.8¢ 7.6+1.0° 5.8+0.7° 5.2+0.8°
Leavening 4.10.7 4.2+0.7 3.1+0.8° 7.9+1.2° 6.0+£0.9" 5.440.8°
Flavor Off-flavor 42+1.0° 3.4+1.2™ 2.9+0.9° 2.9+0.9° 3.4+1.0° 4.0+0.8"
Hardness 6.4+1.0° 3.1+0.7° 6.5+0.9* 4.0+0.9¢ 4.9+0.7° 5.5¢1.1°
Adhesiveness 3.0£0.9 5.240.9° 2.1+0.9° 3.0£0.8" 3.1£0.9 2.840.8"
Texture Chewiness 5.341.6 4.241.8™ 3.7+1.6° 5.3+1.9° 5.4+1.3° 4.9+1.7°
Moistness 3.5+0.5¢ 5.840.8" 2.6+0.7° 5.0+0.7° 5.2+0.8" 4.1£0.8°
Softness 3.6+0.6° 5.3+0.7° 2.4+0.8¢ 5.7+0.9 5.3+0.8" 4.4+£1.0°
Preference test
Appearance 4.0+0.7¢ 2.840.8° 3.240.7° 7.1+£0.9° 5.5+0.7° 4.9£1.0°
Flavor 4.1£0.6° 4.1+0.8° 3.3+0.8¢ 6.9+0.7° 5.4+0.9° 5.4+0.9°
Taste 4.1£0.6° 53+1.2° 3.4£0.7¢ 6.2+1.2° 5.5£0.9° 5.8+0.8%
Texture 4.1+0.8° 6.3£1.0° 3.8+0.9° 6.0£0.8% 5.7£0.9° 5.9+0.9®
Overall quality 4.340.6° 4.5£1.0° 3.7£0.7¢ 6.6+0.8° 5.7+£0.7° 5.5£0.9°

Data represents mean+SD.

"Values in the same row with different letters are significantly different at p<0.05 by Duncan's multiple range test.
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