Chn Al 2 BRI X 31(5): 457-464, 2016
J. Korean Soc, Food Cult, 31(5): 457-464, 2016
=7 A =S sElsel ols.

Copyright © The Korean Society of Food Culture CrossMark

click for updates

ISSN 1225-7060(Print)
ISSN 2288-7148(Online)
http://dx.doi.org/10.7318/KJFC/2016.31.5.457

HeR7 S E Hul X717} of7je] T2l ol gFARSto]| o] L osf

2 O o 2 X 0o [o]
HEO|OY - R 5l A

Effect of Addition of Blackcurrant Powder on Quality and Antioxidant Activity of Yanggaeng
Min-Young Park, Hai-Jung Chung*
Department of Food Science & Nutrition, Daejin University

Abstract

This study was conducted to assess the quality characteristics and antioxidant activity of Yanggaeng prepared with
different concentrations of blackcurrant powder (0, 1.5, 3, and 4.5%). The moisture content ranged from 41.95% to
45.38%, exhibiting no significant differences between the groups. The pH gradually decreased with increasing levels of
blackcurrant powder. The lightness (L) value decreased while redness (a) value increased with an increasing amount of
blackcurrant powder. Hardness of the control group was lower than those of the treatment groups. Consumer acceptance
test revealed no significant differences in surface color, smell, taste, and overall acceptability scores between the control and
3% added groups. The total polyphenol contents and total anthocyanin contents were 7.58~54.88 mg GAE/100 g and
0.00~4.20 mg C3G/100 g), respectively, which increased proportionally with increasing levels of blackcurrant powder. The
antioxidant activity measured based on 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS) radical scavenging activity and ferric reducing antioxidant power (FRAP) were significantly higher in
treatment groups than the control and increased as the concentration of blackcurrant powder increased. From the above
results, blackcurrant powder up to 3% can be incorporated into Yanggaeng to satisfy taste and functional needs for
consumers.
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2014), EvFEZFE(Kim 2014), FZ2)7HPark et al. 2014),
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HIARE] 7ol tiek o] SrkshEA FEel AEel= A= 28 5°] e o= Hiw vl gltk(Bishayee et al.

okl 7154 BAS Hriske] AZ3 AE A ks 2011; Miladinovic et al. 2014; Xu et al. 2016). °]& %=
APy ot Ay AFZ= 3 EH(Choi & Lee A 2Zzo 2 BHAHES 7}X|7} ZolXWHA 87t +
2015), 2FAFEZ(Kim SS 2015), ¥+ Fd(Kwon et al. S8l A= 7hed Ao}, EF=E, 5, 2Zui]of, o
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B Ao ALg-3t weF(Daedoo, Gunsan, Korea), 3H3
(Myeongshin, Yangsan, Korea), Z& E-22]37%(CJ, Incheon,
Korea), 2>F(Sajohaepyo, Seoul, Korea)> Al¥= = A&

Yste] ARSIt EYAYNES 594 WEaE st
o] 574 AZ7|(TFD, lishin, Seoul, Korea)Z 33}s}o]
A EE ARSI

2. SYHHE 2o M=

EAAYMES Hrlste] Axd 478 A= widvle
<Table 1>3} Zth(Park & Chung 2016). ¥+, 2|21,
4T, PR, =5 718l 1023 Ao e & &
YAHE £ :% A7veted 227 O 7FEE vy FEE
73 4.5cm, E°| 4 cm)ell o] 4°Ce] WAL 154]7F &<t
AgBIATH T Aol A7 RS & APl ARSI

gl 7T 4mLE st
07 AR v e
(Atago PR-101c, Tokyo, Japan)Z %z It pHE 47
5¢ F/FF 20mLE 7hete] &3kt & 5,000 rppmol|A]
3027 ARt 22 45HS pH meter (InoLab,
Weiheim, Germany)Z 274 3}51 T}

Bm

Yol Mmi= MAAJX 777, Juki, Tokyo, Japan)E At
&3t WIE(L, lightness), 22 % (a, redness), A% (b,
yellowness) #HS 2438 7F A2 43] vhE =45}
o] HHakS ol&3kt

5. 74 =2zt 21

F7e] 71A8 ZA 72 rheometer (Compac-100, Sun

<Table 1> Formula for Yanggaeng added with blackcurrant powder

(unit: %)
Yanggaeng
Ingredients

& ® Y-0" Y-1.5 Y-3.0 Y-4.5
Black currant power 0 1.5 3.0 45
Cooked white bean 100 98.5 97 95.5

Oligosaccharide 15 15 15 15
Salt 0.2 0.2 0.2 0.2

Agar powder 0.8 0.8 0.8 0.8
Water 110 110 110 110

DY-0: Black currant powder-0%; Y-1.5: black currant powder-1.5%;
Y-3.0: black currant powder-3.0%; Y-4.5: black currant powder-
4.5%

Scientific Co., Tokyo, Japan)E Al&3}lo] 7 % (hardness),
eF A (springiness), 51/ (cohesiveness), %14 (chewiness)
TS SR 2 At 63] vy 85t HAwks
o] &3lth &4 Al AFEE 271 test type: mastication,
load cell: 10kg, adaptor type: round (diameter 10 mm),
distance: 50%, table speed: 120 mm/min®|${T}.

o ¥ 4¥e| 2A% Y= 2 Y
T 5 JES 39 AYT T 98 glo] 13] WS
o] Pz [¢)

WL 3 Yol 7] =2 A= et do9] 37 =2
g3ttt WrE2 1
M2 (surface color), WA (smell), BH(taste), AAZ 7| &=
(overall acceptability)e]$le™ 78 A=W (1-7="]-% €}, 2
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3 & QtEAOH B2t EH
ok7ie] & Zgdly o W F QtEA oA gk =3
%78 10 g9l methanol 20 mLE 7}8}o] A
4,000 rpmellA] 3087 LA1E
st} A& ATAE AgaI. T Ede §Fe

L rlo dlo

Dewanto et al.(2002)2] WHE A HYPSI] AR 0.1 mL
ol 1.9mLe 7<% Folin-Ciocalteu's phenol reagent 0.2
mLE 713 & Ao 387 Wxsly 3} sodium
carbonate & 04 mLE 7}8}0# E3e & oAl 1.9mLe
FHTE H7Iekih o] £9
SAIZL T 725 nmell A —E—% —3— st 2FEdEe
gallic acidE ©]-&3l] TFFL A3 T mg gallic acid
equivalents (GAE)/100 g_i el Aot

Z AEAOIA e T Zejvls T S8 M

=4



Y IR FE2H AR &Y o83t Lee et al
(2005)°] ¥ wt S5 &, AlEEE 1 mg/mL &
Al 1mLel 0.025M potassium chloride buffer (pH 1.0)2}
0.4 M sodium acetate buffer (pH 4.5)% z}z} 7}ste] &
F3E SmLE § TR 510 ¥ 700 nmollM FFEES 7}
S5l o] 2o ALkt g mg cyanidin-3-glucoside
(C3G)/100 g& 2 JERASITE.

Anthocyanin pigment (cyanidin-3-glucoside equivalents, mg/L)
_ AxMWxDFx10°
exl

A=(As510 nm=A700 nm)ptt 1.0~(A510 im=A700 nm)pH 4.5

MW (molecular weight of cyanidin-3-glucoside)=449.2 g/mol
DF=dilution factor

£=26,900 molar extinction coefficient, in Lxmol'xcm™

[ =pathlength in cm

e FRls] feiMe T EeldE &
F =4 Al Axg AlE &998 ARSIt DPPH (1,1-
diphenyl-2-picrylhydrazyl) radical 22715 Z7d<2 Blois(1959)
o] Biol F3le] AR £ 0.1 mLol DPPH £<(1.0x10™*
M) 1.9 mLE 7}ste] wykslar ALox 3087 A7l 5
517 nmollX F3=5 37gste] A8 7Rt T/
7re] Fae )= JERISIT.

ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
radical 27152 Re et al.(1999)¢] WHHS I FHsl] =
Atk &, ABTS €93} 2.45 mM potassium persulfate
E 1412 EF(viv)ste] A2e] gaox 20417 WAk &
SHRTE 7F8te] 734 nmolA €] F3=3k0] 0.70 W7t =]
E=E 3439t o] F 2mLE FHl AFEEY 0.02mLE
7hete] A2olx 58X WAIF v 734 nmell M FEEE
S5t Algge HrRea TR 7R S8 (%)=
HERH AT

FRAP (ferric reducing antioxidant power) 72 Benzie
& Strain(2009)2] WS W3t 43I =, 300 mM
acetate buffer (pH 3.6)¢} 40mM HCI| =91 10mM

e

AHAHTE 2L Hot JHol 52 49

TPTZ % 20mM ferric chlorideZ 10:1:1 (v/v)e] HI&Z
E313le] FRAP €48 A|xd & 1 mLE Fsl] A58
0.05 mL, S 2 mLo} S73tal A2olA] 427k vhAIR
% 593 nmellA HEE 45

9. SAIXz2

RE AL 33] ol v Sl Ao AR
+ SPSS (Statistical Package for Social Sciences version
22.0)5 ©|-&3t ¥+ kT (mean+standard deviation)
2 FAEIITE B (ANOVALE EA1E oA (p<0.05)
o] geld 7% Duncan®] U977 (Duncan’s multiple
range test)O= ZF w7k Zpolo] oS HE skl

m. Zxr gl uxt

1. el $281, Y= Y pH
weZUE v A7) he) SR 9w ¥ pH 574

ZAFE <Table 259} 2}, FEFFE thz2o] 4538%, 3
7HEo] 4195~4451%2 B AR ZH §217 2jol7} 913
o} tebs E2(Kim et al. 2015), 2HAFE(Kim 2015)
A7 P AN E FAE HEel mE FEEE=
Frold Zpol7t IATHAL Barste] 2 A3 fAFsIA
U2]71#(0h 2015), AH5L71H(Lee & Choi 2009) 7} ¥
749] Aol e FAE Hrbde] S71rE el 7
Zeitta Bask whe | ezl A HuE grye) A
(Park et al. 2014)lM & =718kt Ba2sk

WF73e) G txFo] 6.10°BrixE 7P Wt B8
HE 7k 7wt fold oz ket 1.5% H7kE
6.26°Brix, 3% d7H*°] 6.43°Brix® WEREO™ 4.5% 7t
M= 6.40°BrixE 3% H7HEF 22l xtol7t gilth
(p<0.05). AT F(Kang 2015), B3} F&l(Kwon et al.
2015) H7}F 73] AFolME EAF Hrige] SieeE
7t STVl RSkt whA|, 9hze]7H(Park et
al. 2014), EF92](Han & Chung 2014) 37} %73e] A
Me FAE H7igo] S7ETE dert YolAe A
< Huste] 2 A AR zlolE B

F739] pHe= HlZTe] 62022 7P =% 1.5% 7t

<Table 2> Moisture content, sugar content and pH of Yanggaeng added with blackcurrant powder

Yanggaeng
Y-0" Y-1.5 Y-3.0 Y-4.5
Moisture content (%) 4538+031? 44.51+1.49 43.51+1.42 41.95+0.21
Sugar content (°Brix) 6.10£0.00° 6.26+0.05° 6.43+0.05° 6.40+0.00°
pH 6.20+0.38° 5.15+0.65° 4.66£0.01% 427+0.02°

DRefer to Table 1.
2Values are mean+SD.

IMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan's multiple range test.
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<Table 3> Hunter's color value of Yanggaeng added with blackcurrant powder

Group
Y-0Y Y-1.5 Y-3 Y-4.5
Lightness (L) 47.25+0.3394 24.92+0.37° 21.77£1.02° 17.00+0.43°
Redness (a) 0.3140.02° 12.11+0.38° 15.6440.71° 17.20+£0.26¢
Yellowness (b) 3.45+0.18¢ -9.29+0.528 -5.90+0.40° -2.9440.39¢

DRefer to Table 1.
2Values are mean+SD.

IMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan's multiple range test.

T 5.15, 3% A7HE 4.66, 4.5% A7 4212 BYAHE
T Hbo] SUMETE o oR hshs AEE o
BRI Sl=dl(p<0.05), ©l= EYAHE % ascorbic
acid, phenolic acid 52| 714kl o8t pH7} Yokl A
o2 AMRHTE ofAlelw|2] I (Choi SH 2015), S4H(Ku
& Choi 2009) 7} 4732 AdM = RS H7tgo] &
1S pH7L RolAl= S B v, ek
Q2 (Na & Lee 2014) 37} 789] AFolre folHo= 5
PAIC] 57 = U Il e =

N
>
=

T H7F el e S H = <Table 3>
= UJehE Late dixo] 47252 7P =
YANE 8 Hrigo] S7HEE 7HAst 1.5%
H7FEo] 24.92, 3% H7E 21.77, 4.5% HA7HE 17.000-%
SHA YERSTHp<0.05). o]# g A= & 8 (Choi & Lee
2013) A7F 7o) AFoHe R Hrlgo] Zr1dr=
Late] 7HAeiiithe Barel At Wiskr i (Na
& Lee 2014)% 7+2 HZ(Cha & Chung 2013) H7} 473
oM FAIEL Yol S7HE Like] motial 1B
aste] 2 At} ZpolE BT

A= E JERf = aghk2 tl&e] 0312 7 2ok
1.5% A7kEo] 12.11, 3% F7HE 15.64, 4.5% F7RE 17.20
o7 EYAHE %S UESE =24 vetsed
(p<0.05), °l= EYAHUE BHe] HELS o] Jag + 7
o7 oA}, ol2YolE (Hwang & Lee 2013)3} QUAH
(Kim 2012) 7} 4789] AFoMz FAlge] H7tego] &
Vs AAETE STt Bt & Agel A
9} FARSIATE =S YeRl= bk dlaro] 3452
7FE =4 JeREAL 1.5% A7) (-)9.29, 3% A7 (-)
5.90, 4.5% H7KE (-)2.948 EYAHE B Hylgko] =
715l me} o)A o7 Tk A2 e (p<0.05) H
TR B (kS UERNO] el HMelel dde 2S¢ T
AT} Lee & Choi (2009)] 2} 3tu} H7} 9k7e] <
oME ApA It HI7REY] bRk (-)E YERfe] & 4
I e S B

2 A3 A3E TS, EYAYE £% Hukge] 7t

o 4y

GrE PO HEE WolA A e = EolAE AoR
UeR=t o] EIAUES] tEAoPd XAt QS
Ao ATt A AFAAME FEAlORY o] W
AR5 (Kang 2015), A/ w2H(Gil et al. 2014), oF= 4o}
F(Hwang & Lee 2013), oFAto|#|2] E2(Choi 2015y 3
7hste] S A 739 ol FAIRS Hubge] St
T BEe P Yol i ANEE HolHSS B

akict.

3. 7AIM =&

EAAHE &% A7t P9 7AA 237 SHdH=
<Table 4>} 7t} AEe ti2o] 93.04 glem’Z 71 vt
UL H71Eo] 124.72~151.62 g/em?S. 2 )27 HT}E =7 U
ERkom 4.5% H7kto] 7P 2 FRE HATHp<0.05).
Zx E2(Seo & Lee 2013), E-FH|2](Han & Chung
2013) A7} 8L AN FAE Hrige] S7HETE
Pl BTt FTFARTAL st A AR A9E
HoJFEAT) v, &5 2 (Kim et al. 2014), B (Kim
& Chae 2011) H7F &78¢] ZA5ele FAR H7F HlEo]
STV E Ert Aasiitkal Barste] HUtEE FAlE
o) Wt 7P7] tE Ax 548 el S o 5 ATk
AL 171.54~244.78%2 UlZ2a3 SYAYE #2 3
7t 2ol fo)A Q1 Zol7t it S8 A8 7+
24.97~33.47%}F 117.09~148.18 g2] WE Lepton &
’de] Az} iz A2 AR 7F 1931 Afol7f gt
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4. 7|55 AL

EYA-E B HA71ES gaste] Alxd 43 4H)
2} 7135 ZAF AI= <Table 5>9F 2t} THAL oz

4068, 1.5% 7K 3.5540 02 §-2979¢1 xjo] glo] H7ly]
AL 3% A7EH 4.5% H7RES ZHzb 52783 5.1880
2 22 1.5% 7R =4 3710 (p<0.05) 2
ARES] QtEAoPd A7t Al 7S ke] 584 81l
oz 283t AL & & AT WAE vizo] 4168, H
7Hto] 3.91~4.008 02 rtEo] BE AR Tl fF9%<l
zto]7F G Bk tiZ2to] 5.6434, 1.5% H7KE 5.094,
3% FA7RE 5.009202 T foF el Zfolgle] Hrkd



<Table 4> Textural properties of Yanggaeng added with blackcurrant powder

Group
Y-0" Y-1.5 Y-3 Y-4.5
Hardness (g/cm?) 93.04+11.49% 124.72+11.90° 130.26+13.93° 151.62+£5.35°
Springiness (%) 244.01+53.53 244.78+50.54 224.54462.12 171.54444.10
Cohesiveness (%) 33.47+6.19 29.83+6.42 27.05+£5.97 24.97+6.08
Chewiness (g) 117.09+15.63 148.184+20.07 136.15+38.32 139.26435.60

YRefer to Table 1.
HValue are meanstandard deviation (SD).

IMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan's multiple range test.

<Table 5> Consumer acceptance test of Yanggaeng added with blackcurrant powder

Yanggaeng
Y-0 Y-1.5 Y-3.0 Y-4.5
Surface color 4.06+1.4425) 3.55+1.03° 5.27+1.00° 5.18+1.47
Smell 4.16+0.98 3.9140.83 4.00+1.34 4.00+1.41
Taste 5.64+1.20° 5.09+1.22° 5.00+1.48" 3.73+1.42°
Overall acceptability 5.00£1.34° 4.73£0.90° 491+1.64° 3.36+1.85%

DRefer to Table 1.
2Values are mean+SD.

IMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan's multiple range test.

HHH | 4.5% FA7RES 373FHoR P e R Pt
A= (p<0.05), ©l= EHATES] A5t} E-2810](Orjuela-
Palacio et al. 2014) Y& & AS= FZHT) A F<
7135 E thETo] 5.008, 1.5% J7RE2 3% H7k2e] 7t
Z} 47383 49102 T 2o glo] HrkE ). wt
Holl, 4.5% H7REE 33689 W A4E HriEo] 7w
/go] FA8] oA = AR YePt=H(p<0.05), ©l= &
7o) el Hrt Al 3% H7REH 4.5% H7REo] =2
AGE w2 A3 = s 232 A7 BSE His v
742 71557 Y T8 WM S & T Uik o
o] A5 FHsle] B EYAUE £4E 3%7FA A7t
slo] S AT A4S BeF SHAAME dixzTol FA
A 3L 758 SN E drtsde] ¥ 58 Floz
e 2y 3 AR HUE vE B 22 )
Asle] BEYAYE B8 A7HRS S7M
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L&ty AdE

odt

Y
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Y
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= 19.95mg GAE/100 g, 3% F7hE 39.60 mg GAE/100 g
4.5% 71 54.88 mg GAE/100 g2 UERstth Kwon et
al.(2015)°] Bl 52l H7F 7 AN T s T

£ 2.95~16.95 mg/100 g 2 v|u} F Hr S7iol uet
S7FIAtaL Barste] B Ay fASE S 2ok 4

740] F AEAJoPd TR tixwtollA HAEEA U A
7= E 1.05~4.20 mg C3G/100 g0 &2 EH7AHE Bt

T

A7Vl TS fedoz S (p<0.05) & Eg
Az FgFor et 22 AFS HoFUrh Hwang & Lee
(2013)= ok=Yols H7F el & EeldlEd & HEA
obd S 7tzt 37.0~128.8 mg GAE/g# 0.3~1.1mg
C3G/100 g2 2 RIS ofZU ol 7ol vl# st
Z7hscke sk, BeARIES] EAlshs 8 Eeins
o= hydroxybenzoic acid, hydroxycinnamic acid, myricetin,
quercetin % kaempferol©] 3L(Jeong et al. 2012) UFEA]
oPd o 2= cyanidin 3-O-rutinoside, delphinidin 3-O-rutinoside,
cyanidin 3-O-glucoside % delphinidin 3-O-glucoside 5©]
e ez BIET Atk(Bordonaba et al. 2011). H =4
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<Table 6> Total polyphenol and total anthocyanin contents of Yanggaeng added with blackcurrant powder

Group
Y-0 Y-1.5 Y-3 Y-4.5
Total polyphenol content (mg GAE/100 g) 7.58+0.142%) 19.95+0.58" 39.60+0.721¢ 54.88+2.357
Total anthocyanin content (mg C3G/100 g) ND? 1.05£0.32¢ 3.03+£0.30° 420£0.21°

DRefer to Table 1.
2Values are mean + SD.

YMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan's multiple range test.

“Not detected.
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DPPH radical scavenging activity (%)

<Figure 1> DPPH radical scavenging act|V|ty of Yanggaeng added
with blackcurrant. Values with different letters (a-d) are
significantly different at p<0.05.

<Figure 1> 2t} tjZ2o] 11.81%% 7Hg Woka £
HE B2 H7kro] 39.79~91.54%% BYUAUNE B2 vt
Fo| S7HdrSE F7tehe S UElo] 4.5% H7krol
7P B 2SS RAFUTHp<0.05). SUAK(Seo & Lee
2013), ZE2H(Choi & Lee 2013), 2TIAIH (Kim 2012) 3
7 ¥l AFeME AR H7bge] S71ES DPPH
radical 22750] o Thal Harste] 2 Ao Axpe}
ARt

ABTS radical 274%5& HEM] ABTS cation radical
(ABTS"ol 2= T9 Fitst £l st AAHH &
e = HEE ol8ste] S5k WHotHRe et al. 1999).
EdAHE Bk H7l 7)) ABTS radical 27% 24 2
= <Figure 2> Yehd vle} 2t} iz 6.62%, 3
710l 38.93~97.81%= EHAUE & H7FF St wt
2} fold oz Z718l9) Kim et al.(2015)2] A-7olA &

5 Bk 7t 4739 DPPHSF ABTS radical £71%5-2 3
gy 737}%}01] Hlgste] F7Felal ol shebe £
JE ZtH w-o|=7} radicalS A A3
el o=z %46@5} 2 A3 A3 E9AHE 2
A7REoNA =2 S Hel A2 EYAUEY &
= ¥ Qe 1°Pd gt2Fo] DPPH ¥
of ¥
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<Figure 2> ABTS radical scavenging act|V|ty of Yanggaeng added
with blackcurrant. Values with different letters (a-d) are
significantly different at p<0.05.

0.8 -

0.6

04 +

0.2 I
; j

Y-1.5 Y-4.5

<Figure 3> FRAP of Yanggaeng added with blackcurrant. Values
with different letters (a-d) are significantly different at
p<0.05.
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