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Abstract

This study was conducted to test the characteristics of dough made with rice flour for preparation of steamed cakes
containing rice flour. We used a RVA (Rapid Visco Analyser), farinogram and alveogram to analyze cake flour and mixed
powder containing 10, 20, and 30% rice flour for the water activity, texture, and, color changes after different storage periods.
We found that rice flour inhibited starch aging, and that gluten free rice flour made the cakes more delicate. However, steamed
cakes containing rice flour were harder than wheat cakes during storage. Because the cake was steamed, it had more moisture
and was softer than cakes baked in an oven. The steamed cake prepared with rice flour became brighter than the control.
The results of the consumer acceptance test and sensory characteristics showed that the steamed cake containing 20% rice
flour obtained the highest score, indicating that this is the most appropriate level for making steamed cakes.

Key words :

M E

AA 3t F57 9] shtelH, g Alge] FAloz d
ol &1 gl &ell= HE E, HE] B, g4k 9 &
3} YLart ol U= Bk o2} thekst A E
FHrElo] ok 2 GABA(y-aminobutyric acid)x= &
A 34 AHS =0l 1 7]5S =95 (Shamsuddin &
Vucenki 1999), T glite] S ~vE 2 A A oqxﬂ
I} Fo] WA ATHVucenki et al 1999). T3+ 2]o]A]
7V WUFRET 4] A Bon, O F s B
A WHE 2, Qe
Zul A S dHlsl=
Ed MRS
qokd

(UZ‘, o

2]
s
=

rlr F—1

o
=
o]
b3S

F“Jﬁ‘in
r 2

Zl:.
wu)g A7) e nEY wi
E37} ok 19 thReddy ST 1992).
27321 &l Uik #4T 872 A F
7158 SAE o] &S AE N A

72 Wk Qo) 59 A2 ARl A A3 celiac di-
sease)S Yo7|= WIIE FFUE dHsta UA 7] u
Toll 27l g 2718 dod|e ARES g tiAl4

* Corresponding author : Kun-Og Kang, Tel :
Fax : +82-31-670-5187, E-mail :

+82-31-670-5181,
cocco-9522(@hanmail .net

Steamed cake, cake flour, rice flour, quality characteristics.

d

= 1]

o2 AFE 3 thKim MA 1992). 3+ &2 T2
Soll Hlal H7hEke] Skl whet AlF F2l & Apel”
o, A7 FEHw 2T TS A 2] YRl W A
o]|= Jfte] o] g% a1 UTthHLee et al 2004). L2} gluten-
e WHFRE P FEE YT S GO Aacis

- U

Aol2E o A e & Ut
A7bE ERROR A ~AAAC|A FA 54
T(Ju et al 2006)°14 BA7IFE H713F ~AX|Ao]| A U}
FHF ARG dl 2] BlE) RS v & 93 o
dFE Fou, ANRE FTVRAFE W= HFE St
e

afal H]-8-2 3} %i}%
o W& &2la
’d 3K Lee KA 2006)01]/‘1 2
ol Hlal w2 Andd FARAES Uehiitta Bast
ATk oyl A7EE B mE 2~A|AA|A ol =] Al
(Kim MA 1992), @54} 7122 H71gk #71E ~A =7 o)
39| 01382 EA(Lee ef al 2010) T A7MFE o] 83 A
T7}F ol Foi At

A Aelde o8 AR
BEoA] A& valo 2 Holgks %
=

glole Alo|aE e & AL

Sobithar shieh 281 %
S AFgE A ~AR]Alo] A9] H] 23

15
sBAA el A WIAF )=

)

o

5 A% oz He F 4



22(6): 802 ~811 (2012) A7V2E AR A Ao

B} gkE7)7F golabm AtE @52 4 lvkal gek(Kim
et al 2006, Kwhak & Jang 2005). @A 714 & Ao| =l &3k
AFZE WE(Cho et al 2007)3 &LU71FH(Kwhak et al
2002) A7t Gl R Aol =l &S A, vHEEH T
Aol ot thAH AEE R AlolAo] Bl 549
Z 3HKwhak & Jang 2005), $FZ(Kim et al 2006)9} o] 2.8l
7H#(Seo et al 2006) 7} AFE A AlolAe A7 ST
& A3} Fo| o} ofA mnlgh Axoltt,

ATl = oo AFE v R Aol Az A
F Az WE R A7LE 10~30%S H71E 3R] &
A R AelA AFL] FALS SH s AVEE HUk A
Aol JhEe] 7|ZAR R AFstat a5

ERTE
1. M2
AT TR EAN 201N & Aol
Fel 22 ALg g on, Aola ﬂb—% H Az v

g

AR 155, 2FERDD), HEEH), SH0
Q4gh, W AHSEAYR) 2 B2 5L g

g AvbRel FRI 3RS AACCH
(AACC 2000a)°] Fate] Sk, @& Kjeldahl '3
(AACC 2000b) 2.2 =4 &}5ith

(2) =2tz &3
3 E =EES g2, uEH B 2VEE 242 10,
20, 30%% ¥ AEE H7HRE Sted RVA(Rapid Visco

Analyzer, Newport Scientific Ltd., Australia)@ =733}t}
=4 WS dFrlE 871 AR 35 g& BEsH FHsta,
2 2540.1 mLE 713 th ZehaE awhdE AR
TLSHA wteld T ojuw] 2L 50T E B Al =
oA 183 wE HE2 Wi v, 12 12T Al
7IHA 95T7EA] 7HdetaL, o] AejolA 2583 A4
T 50C= Yastes Agola w3t Al
temperature), 2 178 %= (peak viscosity), #18E AlZH(peak
time), #1d= T Yelhtes HAHEQ 5217 =(holding
strength), # 3% X(final Viscosity) HuH A HAHE
£ M k2l break down 2 57 X(final viscosity)ollA] H A
AZE W ZRI set back #h= 33] WHg S5t Fdihs

=(initial pasting

0] ¥4

[

/g 803

Wiet

(3) Farinogram &%

Farinogram-= Farinogram-E(Brabender Co. Ltd., Germany)
& Abgale] thest Lol SPelh 5, Wl 300 g2 A
ol FR4E WA The Auel 3ol 500810 FU
(Farinogram Unit)ol] =9& wj7}2] 432 283l gz
T2 aAth A7HE A7HRE 10, 20, 30%H ke 53
71300 g% AFEREOR, oln) FRE ALgFE UlET
st APl Stk Aol APHE B WE LEt &
A = WAFE 7HEAA 30£02CE FAITHES
At} Farinogram-2 33| §H& S3sliom, oju] Yo =
=2] 7} =(consistency), k= X
A ZH(development time), $F8 E(stability), $18}%=(time to break
HE=2] U/d(Mixing Tolerance Index; MIT) 2 farino-

graph quality number®] 31t zkS AlFaldTh

rE SL

O_u

&-=&(water absorption),

down),

(4) Alveogram &3

Alveogram Sl AM&-H 7|7= Alveograph(Alveograph
NG, Chopin Co., France)o|laL, A& H-2 v &t
= A2 F dEE 250405 gol] BFEE FEE ko] ko]
2.5%°] NaCl-&< ¥l Whsshet], ofmf ks 2=e 2
4C2 3} AL resting chamber == 25T 2 lth #1= &
= 570 ERletar wiekE AlAbete] 9ol Ad the WS
LT 72 AL F s gl el %ﬁ% At
g3to] 9~123] A Ee] RbSo] ddd F
FA A viES AU R 29U Alveograph®] 7]
o] Sl S Ea "HE 22 v 9 22

Hoz, "o} & Ao R Eo] Wl & V| E Y
RS0l whsro] s 3dgteol] o] 23S wf dajdr. o
Aveollnk°ﬂ Pmax(W+=2] Wy Z a3t o AdH
AAE = o), Lmm)(FB3E vhso] g4 w7ix]e] A%
A, G22I, BAAE), wErE g ek A3A)gt
FAEH, B Ao 22t 32 33] vbE 375k
Boas AHEsksith

s m{}ll oo

§ 2 %ok H

[¢]

&

2) WIRE ®yst ® Aol2 Mx U EX =x

(1) W7I2E HMylst & Ao|l=z M=

B 10~40% A7HIu et al 2006) 9 En7kE 5-30%
H7KPark & Jang 2007) Ae]Ze] T4 B &gt Mg <
8 7122 ool W ST 2T WIR 10,
20, 30%% A7FF= AR A7 g Alo|ZE Table 19]
v &2 FTHH S ARSSto] A Z=8H thFig. 1). WA AR,



804 $9% - 2R

Table 1. Formula for steamed cake containing rice flour
(Unit; % of flour basis)

Ingredients %
Cake flour 100.0
Egg 160.0
Sugar 66.7
Butter 16.7
Baking powder 2.5
Salt L5
Milk 16.7
Emulsifier 3.0
Rice flour 10.0, 20.0, 30.0

2%, F3A1E HE7](Vertical mixer AR-10, Varimixer Co.,
Denmark)el] @31 337F 9IS & of 7] wo]Z a9, A
2 3 WORE, g Yo 5§ B WStk SRl =<
HE S HF vk Yo 7PEAl Ao & & 89 wss
100 g4 8710 ¥ Ze] 28 HEelA 1583 Auisdct

A & F2 542 A= AlelaE &8 43 v

| Weighing ingredients |
|

| Sugar, salt, emulsifier |

l

| Mix (30 sec at speed 1 and 3 min at speed 3) |

|

| Add flour, rice flour, baking powder, egg |

l

| Mix (30 sec at speed 1 and 5 min at speed 2) |

l

| Add melted butter with milk |
|

| Mix (1 min at speed 1) |
l

| Prepare cake paper on the pan |

l
| Panning(100 g) |
l

| Steam at boiling water for 15 min |

Fig. 1. Diagram for making steamed cake containing rice
flour.
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Table 2. RVA properties of the cake flour with different quantity of rice flour

Initial Peak Holding Break Final Set

Samples pasting temp viscosity strength down viscosity back

(C) RVU Time(min) RVU RVU RVU RVU
Control 68.7+0.592 223.8+0.1¢ 5.9+0.0° 137.7£1.0° 86.1+1.1¢ 271.4%0.6° 133.7£1.6°
10% 70.620.6° 233.542.1° 5.9+0.0° 144.7£2.1° 88.8+0.0° 277.240.1° 132.5£2.1°
20% 70.5+0.6" 242.9+22° 6.0£0.0" 149.3+1.4° 93.6+0.8" 281.8+1.9° 132.5+0.5"
30% 71.0+1.3° 257.3£1.1° 6.12£0.0° 157.1+1.1° 100.240.1° 288.8+0.2° 131.7£1.2°
F-value 0.51 154.69™ 4.00 63.01"" 169.81 108.14™ 0.58

Y Values are Mean+SD (n=3).

2 274 Means with the same letter in column are not significantly different by Duncan's range test (p<0.05).

RVU : Rapid Viscosity Unit.
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Table 3. Farinogram parameters of the cake flour with different quantity of rice flour

Farinogram parameters

Samples Consistency Wate.r Deve?opment Stability Time Tolerance index Farmograph
(FU) absorption time (min) breakdown (FU) quality
(%) (min) (sec) number
Control 507.1+1.4P? 52.6+0.0° 1.4+0.2° 7.3+0.2° 163.0+£7.1° 35.544.9 28.743.5°
10% 544 4+5.7° 53.5+0.1° 1.1£0.1° 1.9+0.1° 107.2+1.4° 66.0+4.2° 18.242.8°
20% 552.3+7.8% 53.7+0.1% 1.240.0° 1.3+0.0° 103.1£1.4° 93.0£9.9° 17.2+0.0°
30% 559.2+1.4° 53.9+0.0° 1.4+0.0° 2.0+0.4° 101.0+4.2° 107.549.2° 17.0+2.8°
F-value 44.15™ 65.83"™" 233 251.56™" 98.48™ 35.80" 7.32"

D Values are Mean£S.D. (n=3).

? 3¢ Means with the same letter in column are not significantly different by Duncan's range test(p<0.05).
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Alveogramol| 4| UElU= A= §HEo] Y X3 ouA]
719} A AgE FAste] 241 T B se 712

A2 7} =W, farinographell Al A& = gl Wk &4 A€
=4 W3tE 4T 4 ArHKwon & Ahn 1995). ¥1EE2

A7FE 10, 20, 30%E 713F BEE9] alveograme 7% 3
A7 Table 4), ¥r=r2] Hol] o3t ] A=z} AA S
E (P S HIZT 68.520.7 mm, A7FHE 242} 77+0.0,
94.5+0.7, 105.542.1 mm=Z =7}l om, A& 7t o)A
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g0 21442 JehfE L3He 2T 58.040.0 mm, 3
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Table 4. Alveogram parameters of the cake flour with different quantity of rice flour

Samples Overpressure Extensibility Swelling index, Deformatior_l4 energy,
P (mm) L (mm) G (mm) W (10™xJ)

Control 68.5+0.7"9 58.0+0.0° 17.0£0.0° 127.5£0.7

10% 77.040.0° 42.0+0.0° 14.4+0.0° 119.0+0.0°

20% 94.5+0.7° 23.0+1.4° 10.7+0.4° 96.0+5.7°

30% 105.5+£2.1° 19.0+0.0¢ 9.7+0.0° 90.5+2.1°

F-value 406.88"" 1302.67° 738.50™ 68.56""

D Values are MeantS.D. (n=3).

2 27¢ Means with the same letter in column are not significantly different by Duncan's range test(p<0.05).
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Fig. 2. Changes of the water activity of the steamed cake
with different quantity of rice flour.
Values are Mean+SD (n=3).
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Fig. 3. Textural properties of the steamed cake with different quantity of rice flour.

Values are Mean+SD (n=3).
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Table 5. Color value of the steamed cake with different quantity of rice flour

Color values

Samples Storage days
L a b
1 80.7+0.21%2) -5.840.1° 30.5+0.8"
2 79.4+0.5° -5.740.5° 29.8+0.8°
Control 3 79.0+0.6° -4.6£0.2° 33.840.9°
4 76.240.0° —4.5£0.0° 34.7+0.0°
F-value 76.94 19.82" 3322
1 79.9+0.2° -5.4+0.3° 37.740.8°
2 79.940.0° —4.020.0° 41.4+0.0
10% 3 79.5+0.3 -3.6£0.1% 45.4+0.6®
4 79.5+1.3° -3.4£0.1° 46.7+4.8°
F-value 0.46 66.90™" 8.20”
1 82.3+0.3" -5.0£0.3° 32.6+0.2°
2 80.5+0.0° -3.9+0.0° 37.9£0.2°
20% 3 80.40.4° -3.4£0.2° 38.6+1.0°
4 79.6+0.0° -3.240.3° 38.7+1.0°
F-value 55.56"" 297" 46.90™
1 82.3+0.9* —4.7+0.2¢ 29.4+1.4°
2 80.7+0.1° -3.9+0.1° 32.6+0.8°
30% 3 80.7+1.2° -2.8+0.1° 38.142.0°
4 80.0+0.0° -2.5+0.3° 38.6+2.3°
F-value 5117 6343 20.19™

Y Values are Mean+S.D. (n=3).
2 2~ Means with the same letter in column are not significantly different by Duncan's multiple range test (p<0.05).

Table 6. Sensory characteristics of the steamed cake with different quantity of rice flour

Characteristics 11
Appearance Aroma Taste Texture Overa. .
Sample acceptability
Control 8.1+0.3"%) 8.3+0.4° 8.5+0.4° 8.3+0.4° 8.4+0.4°
10% 8.2+0.3° 8.7+0.1° 8.7+0.4° 8.1+0.4* 8.4+0.1*
Steamed cake
20% 8.8+0.7° 8.5+0.3% 8.9+0.3% 8.0+£0.4* 8.6+0.3*
30% 8.3+0.4° 8.0+0.1° 8.3+0.7° 7.940.3° 7.840.3°

Score 1(very dislike)~9(very like).
Y Values are Mean+S.D. (n=3).
2 2 Means with the same letter in column are not significantly different by Duncan's multiple range test(p<0.05).
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