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Antioxidant Activity and Properties Characteristics of Pound Cakes Prepare using
Freeze Dried Maquiberry (Aristotelia chilensis [Mol.]) Powder

+
Hye Jeong Lee
Dept. of Food & Nutrition, Gachon University, Incheon 406-110, Korea

Abstract

A study was undertaken to examine the effect of adding freeze dried maquiberry powder on the quality of pound cakes.
Freeze dried maquiberry was added to the flour at a ratio of 0.5, 1, 1.5 and 2.5%. The antioxidant activity was estimated
by DPPH free radical scavenging activity, the total phenolic compounds content, and flavonoid content in freeze dried
maquiberry powder of pounds cakes. Antioxidative activity was highly correlated with the total phenolic and total flavonoids
contents of freeze dried maquiberry powder of pound cakes (=0.9126, p<0.001, r=0.8366, p<0.001, respectively). The
quality characteristics of freeze dried maquiberry powder of poundcakes were estimated. The specific volume decreased
significantly with increased substitution level of freeze dried maquiberry powder (p<0.01). The lightness significantly
decreased with increased freeze-dried maquiberry powder of pound cake crust and crumb (p<0.01, p<0.01). The hardness
and adhesiveness increased, while gumminess tended to reduce with increased maquiberry powder. The consumer acceptability
score of 0.5~2.5% freeze dried maquiberry powder of pound cakes ranked significantly (»p<0.01) higher than those of the
other groups in overall preference. These results showed that freeze dried maquiberry powder is a good ingredient to increase
consumer acceptability and health.
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Hu)xg 9] w|2]F2l Brazilian acai berry, bilberry, black 7hee ghdel ZEgY, deprigd, AgH|leolt T3

raspberry, Chilean maquiberry 50| £3 £= d= 27, 99l =402 T HlEAke 024 W]E]-E?-D}E/}_l-, 3,4-methoxy

o eI glon, o] F HEAt e iolE cinnamic acid, A|H4F 522 PAESE DNA B4 oA, =tz

3ol =1, =3t DPPHESE]7] 2ASS ABTS, ORACS} £ So] gajgido] X 1% ¢ tHGiromes-Vilaplana 5 2012;
=2 AN E BYrta gtck(Sariburun 5 2010; Neto CC Cespedes 5 2008; Neto CC 2007b).

2007a; Tanaka 5 2013; Rubilar 5 2011; Rojo 5 2012; Lila otg| A X]‘I‘El] 1300 £ AE2Q] ORAC EAoA 713

S 2012; Chen 5 2014; Ortiz 5 2013). =2 152 10,000~25,000 pumol TE/100 g fresh weight2 &
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=, vl e]ata 3193 (Speisky S 2012), FRAP B4 o] A=
¥ 12.21 mmol Fe/l00 g, 20]% 0.02 mmol Fe/100
g, ©7] 3.10 mmol Fe/100 g, oF¥ S| 2] 3.55 mmol Fe/100
g, g% 0.25 mmol Fe/100 g 2 HALSE EA4o] =t} 3}t

(Araya 5 2006).
W ] (Aristotelia chilensis(Molina) Stuntz)= du] YAk
Ao AP F2 BROZ Folk 3-5 mo|n, Bev|zg}

AV Aot AL M7 6 mm YRS AujE Wi
NAZ, Z HE TFFL 211.940.6 mg/100 g dry weight, SF
EAoldL HEE FZo|A] 137.640.4 mg/100 g fresh weight
ola, FA4E8 Exﬂ =1} $F2 Delphinidin-3-sambubopsode-5-
glucoseQ]- Delphinidin-3,5-diglucoside>cyanidin-3-glucoside>
cyanidin- 3-sambubioside®] <=o] 1 THRubilar 5 2011; Rojo
= 2012).

0]2 deliphinidin -G-=A+= Fredes 5(2014)} Tanaka 5(2013)
T mFH| oA ZEste] ggFol 22 S A=AR ASH
H(Rubilar 5 2011; Rojo 5 2012), ©]5-2 DPPHS} superoxide 5
7] AlA5o] =t 3FEKGiromes-Vilaplana 5 2012; Escribano-

Bailon 5 2006; Schlesier 5 2002).
] QA3 s %%%01]/\1 2E EY¥= 39t

EL in vitrool| A L-amylase?} L-glucosidase & A|(Rubilar S
2011), in vivooll Al £5F SJ&Z o7 V|o} Y & T4, 7H
AZollA 2= B A, I8oA 229 5 571 5
o G77} B 1E 9 HRojo S 2012).

Rubilar 5(2011)2 78] I8 FE2E9] in virroo| A &
gl 23 §3} Suwalsky 5(2008)= o FE2E2 FET A
ZupolA {87 g4t Bell, EHE StE fEAEY

INOS @, PGE29] 14, COX-2 %@ oA, mulele] of
W FENL inviwool A FBA AFFNA A A A

o 74 5 B9% U ASso] o A3 o A
B3 51H HCespedes 5 2010).
=(2010)2 H,0,9]
a1, ASHA XS E & §E871EL A
AshgAo]l FRT HAET A4
oA FAitsteS AlZ B 1 A%
ot AwHolA ghe AW AT
e
Suzuki & Hara(2011)8 2El3k ZalH o] Sol
240 S BT, QAN Bol ThT
48 AoR AXT PR WREL B8
T B4 A, s 582 28 A 71y A %XH
Y 38 4 JSL R 13}g S H(Giromes-Vilaplana 5
2012), Seeram 5(2008)-2 H| 2|5 = 3+t

59 229
3 A7} 0 olRolH, Aol 2FAGIA A olgFol

ol
e

A rlo
i)
filo

T

=
&£
)
il
Hr
rpy
ol
i

Schreckinger

5 of
Ihw
R
ol
ol
=

N
L
rE ool
ot
U g
[ e

EI

FA L
o

)

=
4z
o HF
o e
o o
u

o o

o oX

= o

o o

_l

¢

e
o

3

7 A FIEEA
T A4S v, B B2 713S B8l in vivo A
Z84de FASA

Hlg fol B3t WA oR ERHE 8T B T

o1, o, $2 Aola EA0la 5] Mol el et 2
Sol $8E7t nEHT Y, AA Y= BRust
2011‘,5_101] 7,358 M/T, 2012¢9] 7,055 M/T, 2013 9] 7,352

M/TS.2 20104 6] 54 tono]] B3} Z=9)2ko] FARSIT gl

AL B ), BRuelol gt Bk AFL wLstA Gar
shee 9ol deld Mo A% 4E 9 A

2 3t A7 29 Aoz BAth(Ji & Yoo 2010; Hwang
& Ko 2010; Lee & Lee 2013).
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& oilel Be fAlS A% 2 AR ) T0-80%
sl AxFER WY AL S Ae] B 5
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Aeat B2 A WA BLE (EBlA AT
o}, 100 mesh2 3}o] Ao] L PR AHESIAIL, LS o]

3IE AZR3}7] Y35 =& E((F)CI, Incheon, Korea), A&+
((3)CJ, Incheon, Korea), 7+ 7Y
3] 3E, Seoul, Korea), H]|o]7]a--tf(Zok
Seoul, Korea) A @H(Incheon, Korea)> A]Eo| A L5}

ZE SEYHPA, In-
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k.

2. IREAH 0|39 M=

g eAo|2Y wFH] B M7l quAdd 29E
EAE 47tE i8] 524% wFdE £ 05-25% ¢
o] A& vjgH]= Table 13} Zro], HEE27|(NVM-14, Daeyung,
Seoul, Korea)of| A& *Jﬂ HEE 4lo] 1A oA AA]3]

ZojFa, 2ttof| A YAISHAA AT 3430 AH £}

1, BelEA) gES Uye 2Esgc g videt gt
Wlol 4o, MR Wi, wFHe RS Egsh]

seive® A g & grof WAt vhZof E3gich 18| vl
°] 0.7~0.80] H=2 HIES B2 23 &, Wdslo] 180T
ol A 40~50E7F FRTh SAE Aol|AE ALoA 247t v
Y3t T 7|AH AA 2 BSAAE AAETH
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Table 1. Ingredients of pound cake prepare with freeze dried maquiberry powder

Pound cakes samples prepared with freeze dried maquiberry powder

Ingredients

S-0" S-1 S-2 S-3 S-4
Wheat flour 100 99.5 99 98.5 97.5
Magquiberry powder 0 0.5 1 1.5 2.5
Shortening 80 80 80 80 80
Sugar 70 70 70 70 70
Whole egg 100 100 100 100 100
Salt 0.2 0.2 0.2 0.2 0.2
Vanilla 0.1 0.1 0.1 0.1 0.1
Baking powder 1 1 1 1 1
Water 0 13 26 39 45

'S-01: control; 0% freeze dried maquiberry powder added, S-1: freeze dried maquiberry powder 0.5% added, S-2: freeze dried maquiberry
powder 1% added, S-3: freeze dried maquiberry powder 1.5% added, S-4: freeze dried maquiberry powder 2.5% added

] 22 Frbsto] Az3 whe=A 0|29 DPPH
oz 275 dzea e B AAEE 0 4
el wzg shgich v B BesAolae 22
o Zhzte] A2 10 g0l oeh& 90 mLE 7ste] 20C, 2417
100 rpm_O_i Shaking Incubator(BF-50SIR, Biofree, Korea)o]] A]
Hstel Aoz ALgateith. DPPH 2htizt 4
A2 Lee & Kim(2009)2] ¥ o] wh} 1,1-diphenyl-2-picryl-
hydrazyl(DPPH) radical 2A&4& &4, v|u EAsI4ch
= A2 4 mLoj 0.15 mM DPPH £98(1.5%107%) 1 mLZ
7¥sto] wRFRE b Ao A 3027 WA 3 517 nm(Libra
S22, Biochrom, Cambridge, England)ol|X] S3 =& =454
ok A=Y ti4lof HEES 71 2o F3EE A &
A3l DPPH free radical A&7 &AL HEE&Z ER)SL
33] wbEste] gy 2F HAE YER i

ZZU

2) & U= sEE & &3

% H= 3ekE 2 Choi HY(2009)9] Aol &3t =
Astglen, e ol Z47ko] A= 10 gofl oghE< 90
mL 7}8te] 20C, 24417k %<t 100 pm . 2 Shaking Incubator
(BF-50SIR, Biofree, Korea)ol| A &3t & oJ}sle] A|ZHO
2 AT A2 150 pLof 2,400 uLe] F{H49 2 N
Folin-Ciocalteu reagent 150 uL& 7}3t & 3 7 9hx]31, 1
N sodium carbonate(Na,CO;) 300 pLE- 7}3}o] o)A 2A]7¢
WE-SA)Z] & 725 nm(Libra S22, Biochrom, Cambridge, England)
A EF=E =239tk EZEZE gallic acid(Sigma Che-
mical Co)2 AFAL AT & £ H= IHE e A&
g %) mg gallic aciding GAE/E LFERfigich. RS 33)
wrEstel Bagl BEAAeh G4 A5L skl tehy
ik

uOI'
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3) E2EL0|E & £

SR E0|E S Lee & Kim(2009)9] WS HF st
o thx} o] SASHT HeE
mL %2 meked] L8471 A= 10 uLe} IN-NaOH 10
uL dlethyleneglycol 200 uLE &3ste] 37CoA 1A]7F Z<t
HHEAIZL £ 420 nmof|A SFEE SASHATE R EAR
ning o311 HAE 0L A 100 524 m
(mg rutin/100 g)2. 2 e, A2 33 vEEsto] Hi
T #2E WA Fo4 ASS sto] UERiTth
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4. IEEFH 0|39 FE I}

1) 22 S
FES 0|83 FA Aoz BymL)E SHIF L,
EA(e) 4L gAE AS o| &3, H]-EF(specific
volume)> IHEA|0|29] EomL)E FA(9= U= @

= sk

2) =&

SE =A2 oA B =74 7| (Precise XM60, Swiss)Z
AR 1S 244 PN e 77 7 gsigon, 7}
AYe 38 wsle] Wagst BE WA S04 AL
ahol Lerpgich

3) ME

T2 Ao]3 9] M= Spectrophotometer(Minolta 3500-d,
Tokyo, Japan)& ARE-35}] L(lightness), a(redness), b(yellowness)

& 243 F PR vehich of o B2 wge)
L a b Zre Z+zF 90.87, 0.79, 2.090] it}
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4) Texture

A 0]39 ZHE+= Texture Analyzer(TA-XT Express,
Stable micro systems, Slurry England)2 33] gH&2 =33}t
e EA 0|3 712, A2 2.5 cm, ¥£0] 2.5 cmZ ZEhA Z
73 3 cm plungerE ©]-&3le] Ax+= EHOZ 10 mm I E3S}
o RAXE 244 549 2AQ u) ¥ Hojo] TS TPA
2 X519, &4 AL Pre-test= 3.00 mm/sec, Trigger
force= 5.0 g, Test speed+= 1.0 mmy/sec, Post test speed= 15
mny/sec, Return speed= 5.0 mmy/sec, Test distance= 15 mm,
Plunger= dia. 3 cm@] A S 2 33| o|AF &A35lo] HA41}t

z WA fo4 ASE ol Uk

OE

A 2E HFHE 2o

=
T2 Az v 22
(2000)0] F3le] 4=2Lo 105C ARY, AL micro-
Kjeldahl ¥} © 2 Z X4 Soxhlet WH-E o]-&35t
Ho @ ElbslE RS AR 100 g oA S8, ThA, %
4, 274, 38 FFS S go = et

5 &
2

2]

=

) BSEA

aeEA 0] FsPAte 2089 FHE A RUES
Garow 58 AEWS olgdlel NI AT 2]
2 3 em, AIZ 3 em, £°] 3 cm)9] TFLEA 0|2 Z M9
ZTolEd 1318 HAlol Fot AL, & 7o) AlRE 9
I e 22 37 5 HrleleE sttt A5 HAL 3R
< ©|¥Happearance), FH(flavor), Btaste), AY(color), 2| texture),
Atz ¢l 7] & =(overall preference)7} oj-$ £cl7} 534, of$&

Ymrirh 1ges s,

O

7) EAXE
2 7o) BE Avhs EAHAE 2210l SPSS(version
12)8 olgste] BRI 2 WA ek 2 Adw
2o ANOVAZ p<0.05, p<0.01 W2 BEA51%

oul 4% A SRETE

Duncan's multiple range testE

k=,

2t g

1. MM Lt 42

HiHE] 2o dut il i RS

3.5%0]1, =

3

Autal zchalo] 9.8%, 8.1%% EAE gt g e o]
A= g EL fHo| 132 %, AL 0.8%, Tl

T9%R A} 2T Fepol iHe) Bero] WARN

e =2 A0R Z4EH g 54 A= 27429
B BRo = 22} Zeko] 1.25£0.99%, 1.63+0.94%

2, 9% AZ ERH YA E 2w o] 0.584+0.27%, =X
0] 5.41+0.61%=2 R E]o|(Park 5 2014), AZ Wy et
W So) Fapol Aolstick. whebd B Ae) v
HOE A% oo AT At vmatelok Jeet Ut A
B40] oj2old 4 glo, B Ao AT 2o} o
HE B AT 92o) Y8 AR2A AAT

% AT Ao

2. IRREFH0|32] Sk

1) 20|32 & = sEE g2t
% = e g9 52 A= fFue] B2 481.94+

7.25 mg GAF/100 go] 1, W7FELi 3887+1.65 mg GAE/100 g
oz YE Bya] Buko] 12583+15.15 mg GAE/100 gtk
= 3.54) &1, "IERo| HisiA = 108] o]4o] =UTh

wdE £ A7 EAo|2Y & W T &
A A= Table 49F o], tzgtof v|s| HFHe 2T
0.5 g 2713k S-1-2 278.08 mg GAE/100 g©. 2 o212 263.30
mg GAE/100 goll H]3] 5.3%, 1.5 g A7}3t S-3+= 399.00 mg
GAE/100 gO 2 34%, 2.5 g& #7I8E S-4+= 37.6%= A A&
oA % dl TEE W 27l vt felez 2t
ATHp<0.01).

ol A= F ' o] 487.90 mg/gdl HEEFE £V
BT 5%, 10%, 15% 3 I EA 0] 29| At Aol A
T tfx<to] 176 mg/gelal, BEEE] £7] £ =3
Aola= H7Fgol wet & #His FeFol 198 mg/goll Al 232
mg/gl 2 FoH g Frtste] & AT Ao}t FARE B
2 YeERJTHOh & Lee 2011).

0|

2) 20|39 SetHE0|=

B eEAol B3 AZEY Eejriol= e 1
= 30.03+0.96 mg rutin/100 g, Y5 EFH|g] £ 273.63+
20.80 mg rutin/100 g, W42 -2 1,400.86+58.85 mg rutin/

100 g2 7L vju] 46,64, W5 Sue] 2 oju] sw)
=9It

Table 2. Proximate composition of freeze dried maquiberry powder (g/100 g)
Samples Moisture Crude fat Crude protein Crude ash Carbohydrate
Magquiberry powder 35 9.8 8.1 6.6 72.0
Weak wheat powder 132 0.8 7.9 0.4 711
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wiH ] £ Este] Az A 0lA AREY
Za}H Lo|E FEFS Table 49} ZHo] th RS 37.25 mg rutin/
100 go], S-1& 40.172 73%<] 2718 Bgon, S3&
389%L 2 A AgoA A7t F7tol wet EetiiolE &
F2 F94 7S EAtHp<0.01).

o]d ATt ZetH-o|= FgFo] 1,449.47 mg/100 gO 2
wHE] Eda fARE BR2EE 7] B 5, 10, 15% E§3%t
2 EAo|FoHE ZetR o]t FeFe 50.58, 73.63, 91.69
mg/100 g2 7ol whet fojA e g F718H4l om, DPPH
ko] AT T w 09812 SAFSE AEFS HATHOh & Lee 2011).

3) I2E=30|39| DPPH 2iC|Z AHs

o EA 0|2 dmQl WEE vES wFHe £
DPPH radical &AA5& U7IE7}1 18.57+2.28%, ™54
o] 210.09%E EA=o] WILE div] 118 2 SR
ShabA=d

H e B 29t A|z2g g=A 0] 252 DPPH
FE7] &A% Table 49} Zro] A7k diu] FolF o R =
FTHp<0.01).

A& S-1& 50.72%2 2T 46.86% tH] 7.6% =9k,
S3% 61%2 HJRT o] 38.9%, S4= o) =Fo| |3 46.6%
o] 37H8 Eqth

1o

Mz M

Table 3. Pearson's correlation coefficient between flavonoid
content (mg rutin/100 g), total phenol compound and DPPH
radical scavenging activity (%) of pound cakes prepared
with different additions of freeze dried maquiberry powder

Pearson's correlation coefficient

Items Phenolic compound  Total flavonoid
content content
DPPH radical
radical 0.9126 0.8366
scavenging activity
Pearson's correction p<0.001 p<0.001

3% 54 A= wFue Bg £ tesela 1071

o]l Z3}= DPPH /2]7] £75°] 2853%2 H=ET
£7] 2% 3 gE=A 0|29 ARt FARHATHON &
Lee 2011).

4) Ik2E=3|0|32| DPPH 2ICIZ A0{s1) sitst S22
O| ARZHEHA|

widlg] EEE J7REE g EAo|ZoA F W
© AREoIH FrlFol wet Frlehe AL YW, FA
S15o) HEE o 4 Qi DPPH eoizr 7% £ 271t
o] A2 9Fol ATTA (=0.9126, p<0.001)Z JEPFOH, T
gt Aloja ] EefieolE e WUkl wet S7kste
S B, 1% o) A7bste Afole a2 i) &
JHo F745t9.0m, DPPH eelg £7% e ool Aat
T (=0.8366, p<0.001)2 LY ¢lth(Table 3).

o] HigoA gpEA ol Az HFHZ £E &
e astso] £& Aoz 24uu, ol HTE NO A
48] b4, PGE29] A4, COX-2 I oA 59 FE5 ant
o]of L-glucosidase®] A, &5F JEHQ fasting BT ==
Ha B 55 7|25t A% =go] @ ALz YZHT
(Lee 5 2010; Tanaka 5 2013; Miranda-Rottmann 5 2002;
Wallace TC 2011).

3. IREH0|T2 & SM

1) 21, 2H, HISH

sule LU Aot BesAolas Ful, A, ulg
2| A Table 5% 2,

wue) B A7 ARSE A o) gojHos 7
AFGDp<00D), HTE BEZ HlF) FE AL S2HL,
FARE HES Bel AL Slo]u, oule EFo] B
S4t 237} by ot izl s} 122% Wateh

osle] oA THeEAC|a ARE FAL B o
o feldoz RAOmEu0l), grie] NrEe 7

Table 4. Antioxidative activity of pound cakes prepared with different additions of freeze dried maquiberry powder

Pound cakes samples prepared with freeze dried maquiberry powder

Items N
S-o" S-1 S-2 S-3 S-4 F value

DPPH (%) 46.86+0.517%) 50.82:£0.00™ 82.01+2.33% 91.96+2.77% 96.34+0.29* 12.802%*
Phenoli . .

enolic compound ) 0 ) 740 278.08+0.74° 3872942047°  399.00432.94°  422.29+10.05° 33.711%*
(mg GAE/100 ¢)
Flavonoid . .

avonot 37.2540.00° 40.17+2.95° 51.83+0.59 61.00+1.77¢ 69.75+1.78° 139.141 %%

(mg rutin/100 g)

D Refer to Table 1.
9 Mean+Standard deviation, *p<0.05, **p<0.01

3 Different superscripts (a~d) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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= Q2 AR $F0lL, ABE F S4e
2 thH] 4% B= o FARKRG

vsile] W7 SheEAola ARSe) HEAL Wl
gu] foldem Uskthpe00l). &, ARSIME 2P
o] S-14= AL, S25 W §Ho nl, $33} S4= =
o) vlg] AL, 3] S4= L64E = thH] 17% ZS)th

H| 840 g3 F= QxE ZF ey kil Hel JHE
dolu HE Fo gt f4E oF e 1 484

Ngolt Thado] FET 2EYOR QAR
¥ 7-A2(Choi & Chung 2006; Chung & Choi 2006), 27}
A FARS 393 cashew nut 53} oleic acid7} =83t £ EY
AME e AdE R 13} tHChoi & Chung 2010; Ramli
5 2008).

Lee 5(2011)2 U713 tiv] HEE 80% YL, &F H=
B 94 B2 L2 E95k9] 20-30% sz—z‘}’fﬂ e
Aol A B EALS FoFor STt Bastg o,
2 AFA= oA A5 Ui

E oE Y5 EFdEY 383 ?_PE*]C’}H =2,
d B B2EY £7] 2292 10~15% ¥, HE ErtE
100 g ThB] 110 g& Hol AX3 FEA AL H|-EF o]
Foldog ko AuE HFtHLee HJ 2012; Lee HJ 2013).

Oh & Lee(2011)2 W7}2 thu] 55%9] 2EYS Wy Ha
=g 27 &% 5~15% Y11, cake improvers 713552
£ ulgHo] BE EgTolA B2 ] 11.5%014 20.7%
o] Z713re B uslgch

Vg A

22

WA o)F Aol We BES} At B Fxs
A ARE G £EYo] tage] B AOE FAHY

& Qlo, E3tete o] AFAluitt tgstus 48 52
o] oj#& Ao E AztETh B3 FrbFe B A7 2o

UH AEY Z0] xLgEES o5}
axo] 28, gH] 9%
> & golug, Ay ol9le At AR WIF Fof
B A7} o|FolHo T Ao AZHTh

Ao G F as 4T VAN chopet

KX

3

% A FGFA

237t 2EH e, Lee $2011)2 HFFE LT gy
70% @il &5 A=A EUm U9A £ 20-30% 23 Al
S g 71101394 Hl-gA 2 FojHer Sk

£ A7RE YE BRvee 443 QEAlohd B
54 9 v BREe 27 RUS 1015% 97, bE

W72 100 g u] 70%S Gol AxE HLEAo|IE H g
o] fo¥og o AIE Wi (Lee HJ 2012; Lee HJ
2013), 2 APoME HFS 22 Foz AxsiF o, 2
e felon gasisln Ty G St 480l

11, cake improvergE &850, B2FF &7| ETS 5~15%
U sl H$AL Aok el SholeleS
B T3FQTHOR & Lee 2011).

Hfach T Bael EFoR gastt WS T
B Qo] T AT A ThAuk (A & Song 1999),
w7 Buh(Kim 5 2009), U7+ BakPark S 2008), 22}
(Chung & Choi 2005), W]7d(Jang 5 2010) 52 AHAA B|&-
Zo] HpaS Histgl o, Lee 5(2011)2 &% B4
30% E3tetRe o v eHe 2Aste BTs)

Huolo
—a=

alprAs
ik

£ 71z0] Hi v 8Ae] 9 FE A AL H3)A

£ EUSHE WE Q) R & Fo) R ol oF A7
7 aas Ao 4z, S5 s 5 ANEIL ¥
gola7) BRI BAE A & SRS R Ut
B Afe B 59 712 A ¥R 5 o
fi CERR L1

J

2) IRREF0|139] &

T2 FFE FeEA 0|2 softnessE 5L
o2 wH|g] £ J7Iet eEA0]39] 8 g Table
63} Zro] H7leko] WolALE oF7t Zr)sl=

Y7L O] B FHEL 12.08%, HFH 2 ETL 12.99%2
W7 2R A 23 S EA 0|7} 21.43%0] F AL, v H] ]
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Table 5. The physical properties of pound cakes prepared with different additions of freeze dried maquiberry powder

Pound cakes samples prepared with freeze dried maquiberry powder

Items

s-oV S-1 S-2 S-3 S-4 F value
Volume (mL) 748.33£2.897%  728.33+2.89° 818.33+2.89° 708.33+2.89° 656.67+2.89" 44.367**
Weight (g) 385.67+4.93" 381.67+2.89° 392.3342.52° 388.33+1.53% 401.67+1.53° 1257.200%*
Specific volume (mL/g)  1.92+0.003° 1.92+0.007° 2.09+0.004° 1.8520.001° 1.64+0.02 1485.903%*

D Refer to Table 1.
? MeantStandard deviation, *p<0.05, **p<0.01

3 Different superscripts (a~¢) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Table 6. The moisture contents of pound cakes prepared with different additions of freeze dried maquiberry powder

Pound cakes samples prepared with freeze dried maquiberry powder

Items
S-oY S-1

S-2 S-3 S-4

F value

Moisture contents (%)  21.43+1.707%) 25.99+1.95

19.61+1.37"

20.77+1.24° 24.48+1.84™ 7.926%*

D Refer to Table 1.
? MeantStandard deviation, *p<0.05, **p<0.01

3 Different superscripts (a~b) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.

1}, S4L: 12.6% 27159 tHp<0.01).
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(Lee HJ 2012; Lee 5 2011), 27]L, HE-& H7}5t o=
°]= crumb®] L gto] thar Hagithes Biot fASHEATH
(Kang S 1990; Shin S 2005).

4) IREFH 0|39 ==
analyzer2 Z7J8t 23} Table 99} 2t} T E=HA 0|59

Table 7. Effect on the color measurements crust of pound cakes prepared with different additions of freeze dried maquiberry

powder
Hunter Pound cakes samples prepared with freeze dried maquiberry powder
value S-0" S-1 S-2 S-3 S-4 F value
L 78.78+0.017< 60.32+0.01¢ 59.40+0.01° 44.47+0.005° 39.24+0.005 4703786%*
a 1.99+£0.01° 0.930.01° 2.3020.005° 3.73+0.01¢ 5.35+0.005° 41181.609%*
b 37.11£0.02 20.84+0.01° 17.89+1.92° 15.00£0.47° 15.1740.11° 323.830%*

D Refer to Table 1.
? MeantStandard deviation, *p<0.05, **p<0.01

3 Different superscripts (a~e) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.



1074 o]

% A FGFA

Table 8. Effect on the color measurements crumb of pound cakes prepared with different additions of freeze dried

maquiberry powder

Pound cakes samples prepared with freeze dried maquiberry powder

Hunter

value S-0" S-1 S-2 S-3 S-4 F value
L 51.56+0.017%9 41.66+0.01° 45.87+0.01¢ 37.15+0.01° 36.04+0.01* 685503.0%*
a 21.03+0.02° 19.88+0.02¢ 17.25+0.02° 16.43+0.01° 13.20+0.01° 65393.485%*
b 42.70:£0.02° 36.79+0.06° 36.72+0.03° 31.02+0.01° 25.4140.01° 97807.265%*

D Refer to Table 1.
2 Mean=Standard deviation, *p<0.05, **p<0.01

3 Different superscripts (a~€) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Table 9. Texture characteristics of pound cakes prepared with different additions of freeze dried maqui berry powder

Pound cakes samples prepared with freeze dried maquiberry powder

Items

0 S-1 S-2 S-3 S-4 F value
Hardness (g/s) 2,096+229.250%  1,636.27+175.98°  2,105.27+289.61° 2,469.87+594.30®  3,030.90+192.93¢ 17.510%*
Chewiness (g/s)  2,417.02453.79°  2,001.533+111.68°  1,226.79+53.69°  1,472.69+469.02°  1,937.85+143.92% 0.707
Gumminess (g/s)  2,517.86£53.79°  2,324200+£180.31° 1,253.69426.79°  1,472.62469.029"  1,937.85+143.92° 11.360%*
Adhesiveness -031£0.17° 0.63+0.94° 0.330.35° 0.230.23° -0.03£0.15° 4.771%
Springiness 0.87+0.02° 1.2340.36" 1.170.33° 0.99+0.25° 0.98+0.14° 0.738
Cohesiveness 0.45£0.09" 0.56+0.11° 0.58+0.05° 0.47+0.05° 0.55+0.09" 4705

D Refer to Table 1.
? MeantStandard deviation, **p<0.01, *p<0.05

%) Different superscripts (a~c) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Table 10. The result of sensory evaluation for acceptance test of pound cake prepared with freeze dried maquiberry powder

Pound cakes samples prepared with freeze dried maquiberry powder

Characteristics

S-0 S-1 S-2 S-3 S-4 F value
Appearance 3.854+0.85"" 2.93+0.45° 3.57+0.83° 3.84+0.99° 3.7540.64° 22.115
Texture 3.03+0.90° 3.83+0.62° 3.05+0.85° 3.1340.95° 3.25+0.85 15.654
Taste 3.55+0.81° 3.72+0.97° 3.17+0.65° 3.83+0.75" 3.65+0.85 14.585%*
Flavor 3.58+1.20° 3.16+0.72% 3.97+0.68" 3.75+1.21° 3.88+0.94% 21.067*
Color 3.2240.55° 2.93+0.83° 3.80+0.55° 4.03+0.54° 3.95+0.45° 135.72
Overall preference 3.1041.12° 3.94+0.89% 3.30+0.85° 3.59+1.02° 3.67+0.73% 23.09%*

) Refer to Table 1.
2 MeantStandard deviation, **p<0.01, *p<0.05

® Different superscripts (a~b) in a row indicate significant differences at p<0.05 by Duncan's multiple range test
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