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Quality Characteristics of Rice Pound Cake prepared with Blueberry Powder
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Abstract

This study investigated the physicochemical and sensory characteristics of rice pound cake prepared with various amounts
of blueberry powder. The weight of rice pound cakes with additions of 2~8% blueberry powder increased from 418.58 to
420.50 g. The volume and specific loaf volume of rice pound cakes prepared by adding blueberry powder were lower than
those of the control. The baking loss rate for the control was 7.72% and that of rice pound cakes prepared by adding blueberry
powder decreased by 6.98~6.56%. The moisture contents of rice pound cakes added with blueberry powder were higher than
the control. The pH levels for rice pound cakes prepared with blueberry powder ranged between 6.47 and 7.58 and that of
the control was 8.11. The microstructural observation by scanning electron microscopy (SEM) showed well developed air cells
of control. DPPH radical scavenging activity of the control group was 13.6%, whereas pound cakes prepared by adding
blueberry powder ranged from 35.2~78.8%. The “a” value of redness was increased, but L and b value were decreased
significantly by additions of blueberry powder. The full textural properties of rice pound cakes were being significantly
increased by additions of blueberry powder. Sensory evaluation scores in terms of appearance, flavor, taste, texture and overall
preference for pound cakes showed that 4~6% of substituted sample groups were higher than those of others. The results
of this study suggest that additions of 4~6% blueberry powder was the best substitution ratio for rice pound cakes.
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2010), S2]|HEH 2L 2] EAH(Chung & Choi 2006, Choi &
Chung 2006), A A2 7K Woo & Ahn 2004)3 AT 5
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' Ao® delA AUtiLee & Kang 2008). 3+ 3Hot =4

=9, A3 Foll AT} sl A S, =35k A
AP A% ay S 2 Foha ki & Yoo 2010).

Sf'_];q]a]oﬂ 1:H6¥ A zsg o] ATLZE= oé o} /\é% %1\4 =i z‘ﬂ—/\]—§]. ke
d(Jeong et al 2008), TlE g2 EA4HA gl S+ &
THZheng & Wang 2003), &3l w2 AJE H3KConnor et al
2002) o] Aeggdel g AFE50] vk 2Ela BT
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Table 1. Formulas for rice pound cake added with blueberry powder

Samples"
Ingredient (g)
BPO BP2 BP4 BP6 BPS§
Rice flour 400 392 384 376 368
Blueberry powder 0 8 16 24 32
Butter 320 320 320 320 320
Sugar 320 320 320 320 320
Egg 320 320 320 320 320
Water 80 80 80 80 80
Salt 4 4 4 4 4
Baking powder 8 8 8 8 8
Non-fat dry milk 8 8 8 8 8
Y BP0 : control.
BP1 : rice pound cake added with 2% blueberry powder.
BP2 : rice pound cake added with 4% blueberry powder.
BP3 : rice pound cake added with 6% blueberry powder.
BP4 : rice pound cake added with 8% blueberry powder.
AA 33] WkE SAeRTh 18] pH S-S AR 10 g& 5) Mz =X
AF sl SHF 100 mLE 713 oF2 583 £3tsle] g AzH & FLeAo|AS UHI A7|(5x4x2 cm)Z &
HOo® RhE T pH meter(pH 210, Hanna, Italy)® 33] WM 2} Ax}A(CM-3500, Minolta Inc., Japan)E A}g-dte] L(H
St )k a(HA D), HE@FAD) RS 38 W Sl on], o
Bage = dehiAct ojmf ARG FEu e Lak 97.34,
3) AL MAteio|d & agk 8.01, bak —1.58°|3ATh
S B R EAE NER I EE T

A& 1] (Scanning electron microscope, S-4100, Hitachi,
Japan)el| oJal #EsIATE A3 & FEA0)AE 1 e’
2 2 24417t Bt B XA v AEAIR gAY
11, gold ion coater(E-1010, Hitachi, Japan)Z Z&B 3+ & 7}
A% 15 Kveld sol Shejslel Baidl,

4) DPPH Radical 27 &3

DPPH radical A% A3 A-Kim NY 201 1)E
tod B33 3-&=A 0] ZE methanol®l 50 mg/mL=E
F, A2 A 12A17F FE3 T 3,600 rpmell A 2047F
At A2 S AlE&doz ARESIAT A
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DPPH radical 471%(%)
(I-(AI &7 F35/F37H2] $385) *x 100

6) 4 m-2=70|32| Texture S

A F-EA o] 29 texture= Al BE 5x5x3 cmZ 2} rhe-
ometer(Compac-100, Sun Sci. Co. Ltd, Japan)S ©]-&3lo] =
A5t 2™, plunger diameter 10 mm, table speed 60 mm/min,
sample height 10 mm, load cell 2 kg, sample compressed 30%
o] 218 ARSIt 743/ (hardness), -8 /d(cohesiveness),
ek X (springiness), % 314 (chewiness) S 33] W2 =7 lo]
1 ke o] &skaith

7) HsdA

=7le] H7F & sheselAe] dedihe 49l 507
= e A, 2 vt Ak AR Fo A, AdnkE el 7
LS grreslen, ¥t e 74 Likert2 73 v
T FoA 14 A8 T4 Bk Al
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6.56%= 7} GHA el BFWE] 7 ko] BeS
= 37] 488 s thp<0.001). ErkE H7HKim et
al 2009b)¢F GHE=E H7F A o] A(Park & An 2012)
AN Erpsmt GARLS HrEeEE F7) £480] i
dlo] B el e AE BHeloh E7Y H7HKim NY
20119} SR} H7h S =A 0] 2o A=(Chung & Choi
2005) AL R Hrbge] SHETE w7 E4E
o] A et b2 ZHE BATh
2. 2=Ho|39| =& szt 9 p
Table 3-& &Ful2] 717 37 & gheeAolae] +8 &
#ZF 8l pHE S48 Arelth & gheeAo|a0] i I
& HEe] 27.9%2 7P Wik, B 7 Arkre]
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2] 7 ArtEo] BT 8 dHe Tete AEge B
FATHp<0.001). Jang et al(2010)2] AFol|lA n]7}; 7)ol
7S FE o] dolxlon, ol nAe] &
9 7R £E F5E9] Aol wjiEelgt stk A gk
EAlo]A9] pHE tixwo] 8.110]%a, EFHe] 7 A7t

T2 pH7} 7.58~647% T Yol SFulle] 7tRE Artde
= pH7} #4319 th(p<0.001). Hwang & Ko(2010)2] Al
A w3 W=o] pHYF SFulE] A 7beo] SRS A4St
Aok BaskaL, Ji & Yoo(2010)2] F7] wkEe] pHt
Lee & Lee(2012)2] EFHE]F 7t SFE2E =gidAx
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Table 2. Weight, volume, specific loaf volume and baking loss rate of rice pound cakes added with blueberry powder

Samples"
F-value
BP0 BP2 BP4 BP6 BP8
Weight (g) 415.2242.15° 418.58+1.03" 419.374£2.17° 419.86+1.81° 420.50+1.43° 2534
Volume (mL) 812.2+1.25° 810.1+2.24° 805.2+2.00° 800.5+3.51° 798.2+2.00¢ 24551
Specific ; ab b . . o
1.956£0.012° 1.935+0.016" 1.920+0.005 1.906+0.011° 1.898+0.014° 143.14

volume (mL/g)
Baking loss rate (%) 7.72+0.42° 6.98+0.23° 6.80+0.41% 6.69+0.38° 6.56+0.57¢ 35277

" Different superscripts within a row (a~d) indicate significant differences at p<0.05.

s

™ p<0.001.
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Table 3. Moisture content and pH of rice pound cake added with blueberry powder
Samples”
F-value
BP0 BP2 BP4 BP6 BPS8
Moisture content (%)  27.9+0.05¢ 31.8+0.15° 32.3+0.02° 33.7+0.05" 33.4+0.10 22.74™
pH 8.11+£0.01° 7.58+0.01° 6.98+0.05° 6.66+0.01¢ 6.47+0.01° 1345.10"

" Different superscripts within a row (a~e) indicate significant differences at p<0.05.
™ p<0.001.

EFHE b A gheEAo| A 24 2AKH] $lE S71EFE =4 et (p<0.001). EFHElF H7F 872
A} A A 0] 7 (scanning electron microscope, SEM) 2.2 E =4 (Lee & Lee 2012)0M = &F 2] Hrleko] S0t
2 A3 Fig 13} 2tk 2w A3 242 7135 @4 @55 DPPH radical 227150 =/ Yeht 22 235 2
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stal o, EFulE] 71 AUl il vld)] 24 o] Aok EFuE] 71 HohEo]
ZUE|A 7]Fo] Folx| L AR AeS Ht) wel olzl A& EFugld g%
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5. 4 mR=70|=2

9l ] DPPH radical 27]%°] 92.60%2}3. K313} u} glo], B2
| H]2] 9] =& DPPH radical 227]%5°] & 3}--=7 0] =] DPPH
Waled & B radical 27% G MR Aow YE.

ME =3

4. DPPH radical 2Hs &% Table 4= EFH2] 7FF 37t & sh=A o] 29| cruste}
=57 E] 715 #7 & g=Ao]=2] DPPH radical 4 crumb®] MEE =43 Ayfolt} & FJL=HA|0]39] crust
A% Z44A3E Fig 29 2ok E7(13.6%)°] Sz o B Lake Lol 65.172 7H E3kaL, 8% H7krol
A7HE(35.2~78.8%) Hrk wigkon, BFug] 7} Hulgo] 462328 7P wrol folAQl Atolrt Sllem, =FHle

BP6 BP8

Fig. 1. Scanning electron micrographs of rice pound cake added with blueberry powder.
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Fig. 2. DPPH radical scavenging activity of rice pound
cake added with blueberry powder.
Y Bars with different superscripts (a~e) indicate significant diffe-
rences at p<0.05.

7V #7 ) wheh 7Hak th(p<0.001). & o7 o] A2]
crust®] HAE ke 2G4 ET EFHE] 715 HU)
T(13.14~21.92)°] ©H F=J}THp<0.001). S = bgrS
o] 71 wtekm, EFulE] 7t kel ° A JERTh
(p<0.001). H¥HA o= Efue] 7} Hrgko] Zrees 2
TEEA O] crust®] W Lk #astar, A% agkdt &
A% bake F7IRe AeE BAch & 3-2EA|0] 2 crumbe)
Y& Lk tix2o] 80412 71 #%ka, EFvlE] 715
Hrbgo) Z7VEFE o594 8% FH7lro] 43.28% /M
o 7k BHYIthp<0.001). A% agte xRt B2
w2 7h H7kEel ¥ E5herk(p<0.001), S bgke o

sobAlo} fukimsfrik

Fo) A el 2po] S HTthp<0.001). & IHE=A 01 =] crumb

= S A, EFuE 7HF AArtEe] S1EeE M e
e grolx| 3, AL agke Zrlels A gk
S Btk BFug] H7F F7)Ji & Yoo 2010), Z-FHE] 3
7} #| ¥ (Hwang & Ko 2010)¥} E-FH|g] H7} e F2E =4
‘d(Lee & Lee 2012)IM = &-FHle] Hrtdo] S71ds=
HE Lakh A= bk dasta, AR aghe S7ketq
B Aol 22 ARE Bk ol SFH g9 etEAlopd
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Efde] 7H d7F & gesAelae] A 4L
Table 59} 2T} 7 E(hardness)= hZ7(2,641.1)0] 71 &
%k, B 7R ko] SUHS ol 8% M7kt
(3,400.0)°] 7 E=JTHp<0.001). E-FHlg] 7t WA
E(Hwang & Ko 2010) &5 2] H7tde] BS55 227t
S7tete] & Ao} 22 AAE B th 524 (springiness)
< dxwin e 7 AHrktel o A4 YEu AR
7te] frelAel Zol7h 919w (p<0.001), -2 4 (cohesive-
ness)< SFM 2] 6%} 8% H7kro] A UEFATHp<0.05).
g A (chewiness)> 273 EFHE] 2%, 4% A7t
Fol el 2ol 7} gl o), 6% bR thERFET 729
Ao =A JeERItHp<0.001). Erks H7b geAol=
AM(Kim et al 2009) Svls Hrlge] SI71EFE A=r)
Z7htR o, g RS hAste] E A7 &
A= B}

Zaro] BRue] 7H AR O A Uit Al83Ee 7. H=AAt
Table 4. Color of rice pound cakes added with blueberry powder
Hunter Samples"

color value BP0 BP2 BP6 BPS Frvalue
L? 65.17+2.38" 60.16+1.74° 57.21+1.24° 50.27+0.87¢ 46.23+1.29° 197.30""

Crust a 5.4440.53° 13.1441.23¢ 15.95+0.81° 18.14+1.16° 21.92+0.47° 115.14™
b 22.32+1.16° 26.74+2.14° 30.2340.75° 32.49+1.27% 35.21+2.10° 86.51""
L 80.41+0.50° 63.41+£1.23° 55.22+1.41° 49.28+1.03¢ 43.28+0.86° 2,457.417°

Crumb  a —3.8940.12° 4.02+0.10° 7.960.15° 13.52+0.57° 16.41+0.97° 378.23™
b 17.15+1.27° 11.17+0.54° 10.23+0.46° 8.48+0.43¢ 7.1540.11° 124.06™"

" Different superscripts within a row (a~e) indicate significant differences at p<0.05.

? L value degree of lightness: white +100 < 0 black.

a Value degree of redness: red +60 <> —60 green.

b Value degree of yellowness: yellow +60 <> —60 blue.
" p<0.001.
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Table 5. Texture of pound rice cake added with blueberry powder
Texture Samplesl)
. F-value
properties BP0 BP2 BP4 BP6 BP8
Hardness (g/cm®)  2,641.1£26.2° 2,692.3+44.74 2,938.4456.0° 3,226.0+31.2° 3,400.0+£25.3 1,674.67"
Springiness (%) 24.65+2.15° 29.58+2.48" 47.59+5.42° 44.09+3.70° 455542 46" 3456
Cohesivenss (%)  34.08+2.14° 34.12+1.73° 34.36+2.16° 37.2043.42° 37.5142.22° 478"
Chewiness (g) 18.5241.02° 18.44+1.44° 18.78+0.93° 27.9242.52* 29.83+1.71° 31.29™
D Different superscripts within a row(a~e) indicate significant differences at p<0.03.
* p<0.05, " p<0.001.
EFHE 7 A7 & sheEAolA9 weA A o|lA9 TR tixwte] 7P e R %7}%]
Table 632} 2t} & ghg=Alo]a9] M| 7T 2TE 7SS E=3THp<0.001). TJM l AL o] &
EFHE] 4%2}F 6% H7kro] B ol A 53t folA<l w2] 7} M7 o ol AJEAEe] 93l ><}°17} A
210l 7} AN W (p<0.001), BFHE] 7FF Hrlwo]l tiRaH. Athp<0.001). §7] £48S iz 1 7} A JEe
ot o A Frketsith 30 71see dEa g e w, S5 7 Hrhe] S7tE }°ﬂ5}(p<0 001).
7V A7kee] o #%keH, 53] EFHlE] 7HF 4% A7k i& I E?ﬂOli«l %‘%k% ﬂ%if 1 9%= 71 ”%k

o] frelHo® B LFERRTHp<0.001). Bt 7

Wz 712 7kl 7 Vehste.

fxaiet &5 7HE
A7 2o w718 6%9} 4%
thzsro] 5.05% 7 S
71 ee EFHE 7HE 4% 6%
zeuc B 715 3

q7t A o

o E=A H7HE A Th(p<0.001).

E3] 4%9} 6%

v u=
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Table 6. Sensory evaluations of rice pound cake added with blueberry powder
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A BT A WERETHp<0.001,

Acceptability Samples” F-value
BP0 BP2 BP4 BP6 BPS

Color 5.10£0.45% 5.45+0.73 6.41+0.54° 6.34+0.67" 5.53+0.86° 54377
Flavor 4.7340.84¢ 5.70+0.24° 6.20+0.82° 6.04+0.65" 5.84+0.73° 60.10™"
Taste 4.70+0.27° 5.65+0.84° 6.56+0.50° 6.60+0.54" 6.24+0.57° 48.52"™"
Texture 5.20+0.76° 5.65+0.57° 6.3040.45° 6.17+0.58" 5.87+0.76° 39.20™
After swallowing 5.05+0.79° 5.82+0.72° 6.25+0.83" 6.30+1.02° 5.70£0.51° 13.26™
Overall 5.00+0.82° 6.20£0.87 6.56+0.74* 6.48+1.03 5.97+0.78" 17217

" Different superscripts within a row(a~d) indicate significant differences at p<0.05.

? Rating scale : 1(bad) to 7(excellent), ™

p<0.001.
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