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Quality Characteristics of Pound Cake with Added Rubus coreanus Miquel Concentrate
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Abstract

The Rubus coreanus Miquel concentrate was added in 0 (control), 10, 20, 30, and 40% substitution ratios by weight per
sugar. The specific gravity and water content in pound cake batter tended to increase specific gravity according to the added
Rubus coreanus Miquel concentrate. The volume, weight, and specific loaf volume in pound cake tended to decrease by
according to the addition Rubus coreanus Miquel concentrate. Moisture contents in pound cake tended to increase long the
addition Rubus coreanus Miquel concentrate. Brix and pH also decreased. ‘L’ and ‘b’ along with the increase in ‘a’ values
were followed in proportion to the substitution ratio. Typical textural parameters like hardness, gumminess, and chewiness were
increased in proportion to the substitution ratios, but springiness decreased. Adhesiveness and cohesiveness did not show any
considerable differences between the pound cakes. The sensory evaluation showed a high preference for pound cake made
with 30% Rubus coreanus Miquel concentrate.
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SATAA e EEAE WEICF-1123D, Samsung,
Korea)oll 20CellA] #7gabiA A-gatict. Wrhe+ Bh
i 159 (FCI, HE = F9HE Anchor(Fd =4, H
°17 39HE Jenico, AT FHUA, +HAETHE

WAE SR vhEdlA Tlste] AHEBIAT

=SNS5 M=

L & YeaolA 20TolA] 24417 F5 WE
ABE 2AZ YA EA 1Esla, 132 200 cco}
E2E E4)7](HMF-900, Hanil Co., Korea) & 2%-3F &4
o] 20 mesh A} HHE| A AZ T F& AR E 232
200 ccE ¥ WEA MA AL thy 12 el 592
2 489 F5 43, 3 AR 322 & 100 ccB ¥
20 mesh A&} AE AA AE F 121} 2310l A F
322 Zejd FE 30 eom 98 £l Yol UH2%( SK-
250WP, SATO, Japan)= 80C & F-A|3PH 3417t B<t 718k
T, AR Wzbete] BiAl w5d o2 Azdte] AR
ok & BEA AXE 105 g F HEA A 675 g, T 55
112 gol At
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3. ZEA =S HUket of2EA0l3 9] M=

gEEAo| T 3 2(2003)] AZWHES Hg5ke] A
HH(creaming method) &2 A X3} o1, IHEEA o] 9]
Wi Bl Table 13 22 wieiR| 2 sisith. 524 55
df A7} SeEAelae BE AR BY nystn AR
o BEA FZAE 0%, 10%, 20%, 30%, 40%2 7S
ga)sle] A 23Rt HES7](NVM-12, Dae-yung Machinery
Co., Korea)ell HEIE Y11 AE7|E o]&3lo] 11180 rpm)
o2 133t FEGA FolF v, AR 524 595
A7Fsle] 19AZ 18230 E838ka, 224273 rpm)ol|A] 283t
Rkt Alg 33] o] kst 19 AledlA] 183E 4
2 Th2, 80 mesh Aol 23] Wl L7lEe} wlo] d-¢H, ¢
FE W 19AlA 183 St &3 W= 280 g=
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Fig. 1. Appearance of pound cake made with sugar substituted with 10~40% Rubus coreanus Miquel concentrate.

Table 1. Formulas for pound cakes with difference ratios of Rubus coreanus Miquel concentrate (Unit : g)
Rubus coreanum Miquel concentrate content (%)
Ingredient (g)

Control 10 20 30 40
Wheat flour 200 200 200 200 200
Rubus coreanus Miquel concentrate 0 20 40 60 80
Sugar 200 180 160 140 120
Baking powder 2 2 2 2 2
Butter 200 200 200 200 200
Whole egg 200 200 200 200 200
Milk 40 40 40 40 40
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gravity) < AACC 10-10(AACC 1983)5dl| w}e} Aol A=
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B2 w59 AU EAclA Aue Az &
Ao 1A1ZE Bt BZAAIZ] & A= A2 (Chroma meter
CR-300, Minolta, Japan)& A}8-3}<] L(Lightness), a(redness
to greenness), b(yellowness to blueness)S 58] HHg =7 3}o]
O FkE S e, o] wl AHE-E calibration plate L
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8. Texture A

EEA w59 MUK gEAol A AEE A &
AA IAZE Bt AN, EEAC|AE 2 eom T
AR AE T2 A|8E 25T EA3PHA texture analyser
(CTA plus, LLoyD CO, England)E ©]|-83}>] 7] Z(hardness),

F-214 (adhesiveness), -5-77d(cohesiveness), BHAJ(springiness),
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Table 2. Measurement conditions for texture analyser

Measurement Condition
Test speed 1.0 mm/s
Trigger 5 gf

All sample length 50mm*20 mm

Compressed 50 %

Probe type P 20 mm

7 2Hd (gumminess), 4 34 (chewiness) 2 53] WHE- =7 5lo]
I HEks 7E Tk ol texture analyser®] =% 27L&
Table 29} 2t}

10. E4 HMe

7 AgolA] A2 AdARE BAEA T2 SAS
2 3(SAS 1988)2 Alg-slo] BA|A
2(ANOVA)E: ©|-4-3lo] Duncan's?] th5 B¢ A4S Edlo]

p<0.05 F<EollA Zh Algzte] ]2l ApolE HSok

Table 3. Moisture contents, Brix and pH of Rubus
coreanus Miquel concentrate

Moisture Brix

contents (%) (%) pH

Sample

Rubus coreanus Miquel concentrate 58.80 290 321
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Table 4. Specific gravity and moisture of the batter of
pound cakes with different ratios of Rubus coreanus Miquel
concentrate

Rubus coreanus Miquel pound cake
batter characteristic

Ratio of Rubus
coreanus Miquel
concentrate (%)

Specific gravity (g/g) Moisture (%)

0 0.71+0.02"* 25.03+0.31°
10 0.74+0.01¢ 26.33+0.22¢
20 0.76+0.02° 28.76+0.24°
30 0.78+0.01° 29.69+0.48°
40 0.81+0.01° 31.28+0.61°
F-value 813.45™ 16.42™
D MeantS.D., " p<0.001.

*7° Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

HOoFA o} RATHEETE

Table 5. Weight, volume and specific loaf volume of
pound cakes with different ratios Rubus coreanus Miquel
concentrate

Rubus Coreanus Miquel

Ratio of Rubus pound cake characteristic

coreanus Miquel

Specific loaf

concentrate (%)  Volume (cc)  Weight (g) volume (co/g)
0 526.08+4.45"* 260.99+0.33*  2.03+0.02°
10 477874448 260.65:0.49°  1.83+0.02°
20 449.3443.52°  259.62+0.83™  1.73+0.02°
30 421.18+4.93%  258.71£0.71°  1.63+0.02°
40 3453142.69°  256.64+£0.68°  1.35+0.01°
F-value 813.45™ 1642 53223
D Mean£S.D., ™ p<0.001.

#7¢ Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

BtaL, a2k w59 Arbdel S7tgs daste] 10%
A7hto] 477.87 cc, 20%7} 449.34 cc, 30%7} 421.18 cc, 40%
7} 34531 cc® WA UEhth ot w%9E 37k vl
4 EA(Lee & Choi 2011) A7ollA ot] = HrlaF
o] Z7IEFE Hujr} fhadte Hueh 2 AR} el
ol o= B Al B9 3719 G w7 Bl o]
7129] Aol wel Eebxlith(Penfield & Cambell 1990).
B2t F5Y Hubge] S vk HlEE ST A,
FIE fadks Zo® Alsdrh

A thxTol 26099 g & A Uehta, EEa %
o Ad7hFel S7FEFS sl 10% A7kl 260.65
g, 20%7} 259.62 g, 30%7} 258.71 g, 40%7} 256.64 g & 1}
et 5470z AU BEES AUie v 4 54
(Yoon et al 2011)0l4 E4Y B Hrlgko] 712 &
A7t FHadte Baeh 22 Anrh el

H A4 Aabe gl2To] 2.03 co/gl 2 =4 YEhta, &
A 5 Hro] S eSS Adte] 10% H7htol
1.83 cc/g, 20%7} 1.73 cc/g, 30%7} 1.63 cc/g, 40%7} 1.35
co/gl 2 A vepsdth wijd B uja] FEE Aot
2wko] EA EX(Park ef al 2008) ATl w4 FE9 H
7Vl Z7begE uAF o] taste fARE Aot v
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Table 6. Moisture contents, Brix and pH of pound cakes
with different ratios Rubus coreanus Miquel concentrate
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Table 7. Hunter's color value of pound cakes with different
ratios Rubus coreanus Miquel concentrate

Ratio of Rubus .
Moisture

Ratio of Rubus Hunter's color value

coreanus Miquel Brix (%) pH coreanus Miquel

concentrate (%) contents (%) concentrate (%) L a b
0 2543096  227+0.21*  6.72+0.03" 0 76.17£0.56"* —4.95+0.06 23.93+0.25°
10 25974133 221+021°  6.43£0.33° 10 45.770.66°  6.78+0.18° 7.26+0.05°
20 26.73+127° 1.87+025°  6.13+0.03° 20 35.4140.54°  11.64+0.11° 5.54+0.06°
30 2747+1.00°  1.73+0.55°  5.37+0.21¢ 30 31.49+0.51°  13.97+0.27° 4.58+0.19¢
40 28.43+1.00°  1.50£0.36°  5.27+0.16° 40 28.93+0.94°  14.29+0.83" 3.14+0.27°

F-value 16.30™ 5.40" 126.99™ F-value 1,687.51""  1,58436™  6,038.06™"
Y MeantS.D., " p<0.05, " p<0.001. Y MeantS.D., " p<0.001.

*7¢ Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

2 9 Jehda, BEEA 559 Hrbe] SMERE S
ko] 10% H7kto] 25.97%, 20%7} 26.73%, 30%7} 27.47%,
40%7} 28.43%= 7P = Uebdth 218 w59 At
drie] £4 54 2 FaSAJ(Oh er al 2012) ATolA 4]
G 5 bl Ve ol Sk Hadh 2
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7Vele Ao g AlgEnh
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30%7F 5.37, 40%7} 5.27= A YERSTh vl F5 Aot
D3 ol 4 EX(Lee ef al 2011) ATolA mjA &
%9 Hrbge] S7HESS pHE Aadhe fARE A3t o

[*)}

237 e=s

5 Mz =X ZAn}

82 w59 A3 gfeAelae] Ax =% Az
= Table 73} 2t} 584} 5592 H7I8 g7 o] A9
LS tizTo] 76.172 =7 Uebsda, 384 559 37}

*7¢ Means in a column by different superscripts are significantly

different at 5% significance level by Duncan's multiple range test.
o] ZIlEsE HAaste] 10% H7kro]l 4577, 20%7t
35.41, 30%7} 31.49, 40%7} 28.93 2.2 G Ve agh
xwo] 4958 WA Uehia, B@At s5Y 7ol
ZIVeEE Z7tslo] 10% H7FEo] 6.78, 20%7F 11.64, 30%
7} 13.97, 40%7F 14292 A YERth bk thEtol
23932 =7 vEb L, BEAF 559 Hrte] S
#asle] 10% H7kEe] 7.26, 20%7F 5.54, 30%7} 4.58, 40%
7} 3142 WA ety 8] w59% Aok A £4
5/d(Hwang & Ahn 2008) Al &7] 5] H7}go]
S7FEFE Lghe e, agke Sk, bk et
= Ak 237t et B3 s590] HEe
= lof, BEEA w5 Hrbdo] ST E
= Ao o] T A LS 74sta, aghe 78k,
aslE Aoz Algdn)
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HEz) ezos

T2 A o] 29 texture =4 A
= Table 82 2t} AEE ti2To] 1.06 glem’Z A L}
Ebtal, 524 w5 Aol S7HESE SU1sk] 10%
A7ro] 117 glem?, 20%7}F 1.36 glem?, 30%7}F 1.77 glem?,
40%7} 2.31 glem’Z 71 = UERTh B2 w59 A
7heo]| SRS whso] vl Fo| FUletal, ThEEA 0|29
F37t haste] 2o e ool S A
T7} SbelE Ao Atsdnt FA ) SRS MUV
o] T7VEFE fol4 Aol gl ASE et g8
< o] 546%% A U, BEA w5 HUbE
o] TV HAasle] 10% H7FEo] 4.98%, 20%7} 4.27,
30%7} 3.19%, 40%7} 3.06% % SA| veEbgTh A=A L o)

A7k
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Table 8. Texture of pound cakes with different ratios Rubus coreanus Miquel concentrate

A A

Z

HOoFA o} RATHEETE

Ratio of Rubus coreanus Miquel concentrate (%)

Properties F-value
0 10 20 30 40

Hardness (g/cm’) 1.06+£0.21"° 1.17+0.25¢ 1.3620.09° 1.77+0.06 2.31+0.09* 52.07""
Adhesiveness (g) 0.00+0.00° 0.00:£0.00° 0.01+0.01° 0.00+0.00° 0.01+0.01° 294
Cohesiveness (%) 0.260.01° 0.250.01° 0.250.02° 0.24+0.04° 0.2420.03° 1.03"
Springiness (%) 5.46+0.15° 4.98+0.48" 4.27+0.41° 3.19+0.39° 3.06+0.26" 7517
Gumminess (g) 0.27+0.05¢ 0.39+£0.07° 0.42+0.02° 0.51£0.05° 0.58+0.08* 17.51"
Chewiness (g) 1.45+0.26° 1.66+0.51¢ 2.03+0.25° 2.62+0.22° 3.09+0.52° 10.93™
D MeantS.D., ™ p<0.01, ™ p<0.001.

"¢ Means in a raw by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Zro] 0.27 go & UHA| YEhga, EEAL 559 Aol
V2 Z18k] 10% H7kEe] 039 g 20%7} 0.42 g,
30%7} 0.51 g, 40%7} 0.58 g2 A Vet HAEgae
tixro] 145 go 2 WAl U, BiAl w59 ekl
Z7VE Z718k] 10% H7kEel 1.66 g, 20%7} 2.03 g,
30%7} 2.62 g, 40%7} 3.09 g & A YEhith 3nks B3
He A7k 7] F4 54(Kim & Rho 2012) -]
A Zuks 5 ko] Vs AR, AA T 8
o

SR Aol ZAE5E feld Ao]

o] Ak FEAE Ha1 9lo], HrHgol S/t E s
°o]F M= wedo] MsA7] wiEo s ARk 2 40%
A7kel 6.800.5 A WERGL, e At o] 5EAt F
%9 A7kl IR g SRR ZloR AlsEd. gk
30% 7ol 7.0082 w7 Uepdth 5k w59 47}
Fol SRS Alnte] S7IskaL, T fhdhe A3
2= 30% F7he] 5 ute] 2] Mg T2 Aow Ated
ok AlBkE 40% 7kl 8.000% A YEdy, A=E
40% FH7keel 6472 71 Al vehgen, Hrkgel S7F
5 keI BRA w59 ArhEe] UM 4
wol S7IstaL w97} fhaste] Hrte] SrVE A=t
S7Fhs Ao Atmdnth sherolae] e 30% A

i)

Table 9. Sensory characteristics of pound cakes with different ratios Rubus coreanus Miquel concentrate

N 7¥et shg oAl B Wyt An
Table 9} 2t} 418 40% Z7ke] 8.072 714 A vt
Ehska, A7hge] 2Ha4E Z/ksTh B 5 A

7hro) 5422 A4 Ve,
o] 72022 71 E=A YERGAL 20% 7o) 6.13, 40%7}

Z]alkA o]

T v

713%E 30% A7F

5.93, 10%7} 4.60, tiZTo] 22022 A el

Ratio of Rubus coreanus Miquel concentrate (%)

Characteristics F-value
0 10 20 30 40

Color 1.93+1.28" 3.40+1.35¢ 6.13+1.25° 7.80+1.47° 8.07+3.56° 19.86™"
Flavor 1.93+1.28¢ 4.8042.56° 5.53+1.77° 5.7742.40° 6.80+3.30° 8.63™"
Taste 2.07+1.67¢ 427+1.79° 5.96+1.96° 7.00+2.39* 4.80+3.30¢ 10.19™
Sour taste 1.93£1.83¢ 3.00+1.31¢ 5.0742.02° 6.53+1.46° 8.00+2.24* 28.51™
Hardness 3.40+2.16 4.73+2.91¢ 4.80+2.40° 5.47+1.99° 6.47+3.60° 253"
Chewiness 3.98+2.12¢ 42542.71¢ 4.67+1.39° 5.42+1.08" 42942 81¢ 1.45™
Overall acceptability 2.20+1.82° 4.60+2.29° 6.13+1.77° 7.20+1.93* 5.93+1.71° 21.94™
D MeantS.D., * p<0.05, ~ p<0.01, " p<0.001.

*7¢ Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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A2 A& tiH] 0(Control),
10, 20, 30, 40%% A|Z3t] =43
EEA w59 MUK = ola W] HlFE
Za0] 0.71 g/lg &2 G ek, 7ol oS
7Vete] 10% Z 7o) 0.74 g/g, 20%7} 0.76 g/g, 30%7} 0.
g/g, 40%7} 0.81 ggO 2 7F A Ueiga, $7-& tx
o] 25.03%= B JUehstkal, Hrhde] SU1ETSE STk
10% Z7kro] 26.33%, 20%7} 28.76%, 30%7} 29.69%, 40%7}
31.28%% = Yeistth 584t 5592 M7k =
o]=9] ¥y thzato] 526.08 cc2 7 A UEhda, 3
7}go] ZrtekrE adte] 10% A7kl 477.87 ce, 20%7}
44934 cc, 30%7} 421.18 cc, 40%7} 345.31 cc2 YERLL,
FAE txate] 260.99 go = =4 U, ARl S
7V E Haste] 10% 7ol 260.65 g, 20%7F 259.62 g,
30%7}F 258.71 g, 40%7} 256.64 go & LFERGT) HA| A 2
= thZTro] 2.03 co/gl 2 A UEhka, Hrheke] 71
A= sl 10% H7ko] 1.83 cc/g, 20%7F 1.73 cclg,
30%7} 1.63 cclg, 40%7} 1.35 cc/gC- 2 SHA| Uehsit) 1
e tixo] 2543%= WA ek, JrbEe] Sk
F=2 Z7138le] 10% ko] 25.97%, 20%7} 26.73%, 30%7}
27.47%, 40%7} 28.43% = 7P w7 YEhbth Bee tx
wol 2.27 Brix%® =7 Uehtal, Hrbde] S/bde= 4k
28k 10% 3 74o] 2.21 Brix%, 20%7} 1.87 Brix%, 30%7}
1.73 Brix%, 40%7} 1.50 Brix%% WERiL, pHE thZTo]
6.722 = VERaL, HUbgo] S/ skl 10%
H7hro] 6.43, 20%7} 6.13, 30%7} 5.37, 40%7} 5275 A
vetgth 22 w59 H7E ghEeAelae] Ax L
e dizwe] 76.17% w2/ Ve, 7ol S7tds
Hadte] 10% H7kre] 45.77, 20%7} 35.41, 30%7} 31.49,
40%7} 28.93 0% VEFEIL, aghe tlzTo] 4958 YA U
Bk, ko] SUFEFE FUtsle] 10% 7ol 6.78,
20%7} 11.64, 30%7} 13.97, 40%7} 14292 VERSELL, botk-S
tzto] 23.932 A UEhga Hrbge] St E A
3ol 10% H7kEe] 7.26, 20%7} 5.54, 30%7} 4.58, 40%7}
3.142 9 YeEbdth AEE gizTo] 1.06 gem’Z S
el H7bEe] S71EE FUhske] 10% 7kl
1.17 glem?, 20%7}F 1.36 glem?, 30%7}F 1.77 glem?®, 40%7}
231 g2 71 = Yehda, A8 SR8 H7t
Fol] T7IETE Ko ztole fle Ao E Yeht) g

k5

wEAlelAe] F2
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<] 347

L o] 546%= E=A UERa, HrbEe]l S71Er
2 7Hhste] 10% E7kro] 4.98%, 20%7F 4.27%, 30%7F
3.19%, 40%7} 3.06% = VEE T, AL tzTe] 027 g
o2 v Uelsta, HrhEe] S7HESE STkt 10% 3
7h+o] 0.39 g, 20%7} 0.42 g, 30%7} 0.51 g, 40%7} 0.58 g&
2 Uehta, AP o] 145 g2 WA Yehyta,
H7bge] V1= S8k 10% H7krel 1.66 g, 20%7F
2.03 g, 30%7} 2.62 g, 40%7} 3.09 g2 =A YERST] A
£ 40% HA7hro] 8.072 M =A VERt R, S 30% 3
7ho] 6.802.2 = YEhgen, uke 30% H7batol 7.00
o7 =7 VR, AUhe 40% 3 7kEe] 8.000.% A U
Bl AEE 40% d7krol 6472 M =4 Jelsith
Bepee 30% d7hrol 6212 %A VRt dukAel
71E%E 30% H7kEo] 72008 7 =A Vel 20%
7ol 6.13, 40%7} 5.93, 10%7} 4.60, thZET0] 220202
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