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Antioxidant Activity and Quality Characteristics of Yanggaeng Supplemented
with Ripe Daebong Persimmon Powder
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Dept. Food and Nutrition, Chosun University, Gwangju, Korea
Dept. Nutrition and Culinary Science, Hankyong National University, Anseong, Korea”

ABSTRACT

This study investigated the quality characteristics of Yanggaeng prepared using different amounts
of ripe Daebong persimmon powder (DPP), in ratios of 0, 1.5, 3, 4.5, and 6% of the white
bean paste. The proximate composition, pH, brix value, sensory evaluation, Hunter’s color values,
sensory properties, texture, and antioxidative activities of Yanggaeng were examined. Increasing
the amount of DPP in the Yanggaeng tended to increase the ash and lipid contents, brix value,
and the DPPH and ABTS free radical scavenging activities, with decreasing contents of water
and crude protein. Increasing the amount of DPP in the Yanggaeng also resulted in decreased
lightness (L) in the Hunter’s color, and increased redness (a) and yellowness (b). The addition
of DPP showed decreased springiness, chewiness and hardness, when evaluated for texture
characteristics. Sensory evaluation revealed excellent scores in color, flavor, sweetness, moistness,
chewiness, and overall preference with Yanggaeng supplemented with 3% DPP. Based on these
results, we recommend that 3% is the optimum amount of DPP that needs to be added for
preparing Yanggaeng.
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. B F8-8 deep freezer(MDF-U52V, Sanyo,
Osaka, Japan)ollX] W&l 3 527127|(ED 8512,
Iishin, Yangju, Korea)Z o|-83}e] 34 Aw 52 1Az
ANA. AZzE A= £2497)(Food mixer, Hanil, Seoul,
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Table 1. Ingredients of Yanggaeng prepared

with different amounts of Daebong
persimmon powder

Daebong persimmon powder

Ingredients content(%)

Control 1.5% 3% 4.5% 6%

White bean paste 100 98.5 97 955 94

Water 100 100 100 100 100
Sugar 20 20 20 20 20
Agar 3 3 3 3 3
Daebong

1.5 3 4.5 6

persimmon powder

Control: Yanggaeng supplemented with 0% Daebong
persimmon powder, 1.5%: Yanggaeng supplemented
with 1.5% Daebong persimmon powder, 3%: Yanggaeng
supplemented with 3% Daebong persimmon powder,
4.5%: Yanggaeng supplemented with 4.5% Daebong
persimmon powder, 6%: Yanggaeng supplemented with
6% Daebong persimmon powder.
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homogenizer(Polytron PT-MR 2100, Kinematica, AG,
Switzerland) 2 15,000 rpm© & 183} #33} 3 5,
20A17F 52t 100 rpm @ & shaking incubatorol|X] &
et FE & Whatman filter paper(No 2)2 &3}
3o, ofulel e 428 2407 )ollA] rotary vacuum
evaporator(VACUUM  NVC-110, EYELA, Tokyo,
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o % Zgluwols FTL AR g

RE/g)= LERA STt

= mg rutin(mg
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diphenyl-2-picrylhydrazyl) radical Z~715-2 Blois2]
W (1958) o) whal =459k A2 1 mLe} 0.2
mM DPPH solution 1 mLS Al&3ol] #3t & walsh
T3 37C Aok 3087 ¥HAA UV-spectrophotometer
(UV-1601PC, Shimadzu, Kyoto, Japan)E A}&-3}o]
517 nmelX FF=E S
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27152 Re et al.(199)9] o= A3l Al
M 3 mLe} 2.4 mM ABTS(Sigma Chemical, St, Louis,
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0z

5 g& 71t & homogenizer(ACE homogenizer,
Nihonseiki, Tokyo, Japan)& AR&3Fe] 7,000 rpm o2
3027+ w313 F owHWhatman No, 2)3ke] ojal-S
pH meter(Mteeler Delta 340, Mettler-tolede, Ltd.,
Cambridge, UK)2 ZA3}5tt

x|

gt A 8] 22 texture analyzer (CT3
10K, Brookfield, Middleboro, MA, USA)S Al&3}<]
=43t} & o ARE3E probe TA25/1000, test
type : TPA, target type : % deformation, target value
: 60%, trigger load : 6 g, test speed : 0.50 mm/sec,
sample height : 7 mm, sample width @ 25 mm,
sample length : 25 mmo|JAt}, 242718 pre-test

speed 3 mm/sec, test speed 0.5 mm/sec, return
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e AR H, BE 2847 33] vhE SAgste] Lk
& 3kt 28 SAIAEE SPSSEA| packages

7o) x| BAL ol quj|Rat
F-24(One-way analysis of variance)-& 3 F, p(0.05
FFoM Tukey's multiple range testZ 3}o] 7+ A

27k EAA oS dholslgin)

1. S oA Y2l 5 Z2ls U 5 Eaiw
OIS 3

7 ol el B Eelols 9§ Fehieol

= 9% 3RS S48 A9k R 129 Btk o

=4
FYe] F ZElulE ke U= 1.29 £ 0.46 mg

TA/gOIQAL, 1.5, 3, 4.5, 6% F=EZ Bt <A

Total polyphenol

control 15% 3% 4.5% 6%

*“Values with different superscripts on the bar are
significantly different at p<0.05 by Tukey’s multiple
range test.

Fig. 1. Total polyphenol contents of Yanggaeng
prepared with different amounts of
Daebong persimmon powder.

Total flavonoid
(mg/9)

control 15% 3% 4.5% 6%

All abbreviations are the same as Table 1
**Values with different superscripts on the bar are
significantly different at p<0.05 by Tukey’s multiple

range test.

Fig. 2. Total flavonoid contents of Yanggaeng
prepared with different amounts of
Daebong persimmon powder.
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BE ke M) F FelElE ke 47 133

+0.22, 1.79 £ 0.85, 4.96 * 0.46, 6,56 + 0.38 mg
TA/goISit). & tlB3t A BT Hrieko] Sl
= OB A ] F ZelulE ks ol 71
k= 2o 2 YeRT) o] #oll= tannin, catechint
o] A SRS v Fstal Q7] whEe R Ko
ZItH(Yonemori & Matsushima 1983; Suzuki et al.
2005; Jo et al. 2010). ole} Al 7 Hd-s 37t
5ol Bk 3 Be] kgl S/1rE & a9
= e Zlslkeittal stk Choi 2013), B=3F &
7S 718 8 (Kwon 2018), AlEF 71 2E 718t
1573 78 (Fang 2018), TLIY7#E 71ek AP+
1} QF78(Kim 2010) A% o]5 A7)k
| Sl wiet & Zeuls geko] foldos 7t
g Ao veht 2 A fARE B Btk
etk Al ] T S eol= ?‘%%’:—% 74t
75#—% Fig. 29} At} o83t 4789 &
e glzTo] 1.29 + 0,46 mg RE/gO]/\)\J— 1.5%=
1.33 + 0.22 mg RE/g, 3% 1.79 * 0.85 mg RE/g,
4,5%+= 4.96 £ 0,46 mg RE/g, 6%= 6,56 = 0,38 mg
RE/g o|3itt. & ZEjHisol=
o} A ezt IA] & Xéﬂ%kol Vs

S7behe B3-S Balrh ukebA 7ol diest A
el acs ?.3 7VeE 7%, dAkskse] SvbEold Ao
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FAE wde

[

)87 <dA] 978 e] DPPH radical 2753} ABTS
radical 275 &4 AF= Fig, 3-49F 2t} DPPH
radical 2275 (Fig. 3)ollA] RS 4.21 £ 2.60%=
UERIOM, 1.5, 3, 4.5, 6% HA7RrSolAE 242t 6.1
+ 0.22%, 12.34 £ 0.98%, 13.14 £ 0.76%, 16.63 *
0.45%= JFERstTh, thEzt Al 782] ABTS redical
2715 (Fig. 9% thzTo] 2.74 £ 0.61%= 7P Sk
3, 1.5, 3, 4.5, 6% 7= 42} 5.98 = 1.06%,
10.41 £ 2.33%, 11.07 £ 0.75%, 13.50 = 0.72 %=
UERTHFig. 4). webA dlazh A 8] 7k

o] ST ISt G40l Folle Ao R vElTh
olsk fALIAl 1 R 37F HERe] Aew 1
9] Hr}eko] Z=7}84~Z DPPH radical 2~7%°] §-9
Ao g F7ketArkaL Barskgitk(Choi 2013). Zoll=
Faksl g3 = vyl £ g=sleles o
kAL glo] He 285 AES AxT A% ol
s} Aol Al S = AR Hozl
HLee et al, 2015), o] &JolE o} A 8(Lee 2014),
Sk F7(Ku & Choi 2009), &3 %78(Kim et al,
2014; Lee 2013), 28 %78(Choi & Lee 2013), Z-<A}
9F78(Seo & Lee 2013), WZg]7} ¥ (Park et al.

DPPH radical scavenging activity
%)

All abbreviations are the same as Table 1

“dValues with different superscripts on the bar are
significantly different at p<0.05 by Tukey’s multiple

range test.

Fig. 3. DPPH radical scavenging activity of
Yanggaeng prepared with different
amounts of Daebong persimmon powder.

ABTS radical scavenging activity
(%)

All abbreviations are the same as Table 1
“dValues with different superscripts on the bar are
significantly different at p<0.05 by Tukey’s multiple

range test.

Fig. 4. ABTS radical scavenging activity of
Yanggaeng prepared with different
amounts of Daebong persimmon powder.
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Table 2. Proximate compositions of the Yanggaeng prepared with different amounts of Daebong

persimmon powder

Items Control” 1.5% 3% 4.5% 6%
Moisture(%) 57.05 + 0.147 6285 + 0.81*  59.41 + 0.34° 55.58 + 0.56¢ 5393 + 0.51¢
Ash(%) 0.23 = 0.01° 0.24 + 0.00 0.25 = 0.01° 0.36 = 0.01° 0.43 =+ 0.09°
Crude lipid(%) 148 + 0.02° 145 + 0.03° 1.47 £ 0.07° 1.49 + 0.02° 1.52 + 0.05°
Crude protein(%)  4.43 + 0.01° 456 + 0.05° 440 % 0.06° 3.98 + 0.03° 3.64 =+ 0.08
Carbohydrate(%) ~ 36.81 + 0.13° 30.90 + 0.70¢ 34.47 £ 0.51° 38.59 + 0.31° 40485 + 0.48°

YAll abbreviations are the same as Table 1.
DAll values are expressed as mean =+

SE of triplicate determinations.

SValues with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey’s

multiple range test.

2014) SoME FAE Fde) ko] STt
Pash @do] frelHog Srkste] £ e} vzt
¥ ERHATE Gheldof & Engeseth(2002)91] 2
A ghrlkelsd F Zejvls ¢ FEeeols g
< &9 *&1%74]7} JTHAL Ekelom, ol BHES
12 &= F8s A
Rkt (Padayatty et al, 2003). o]e} o] ¥ A
TARE lebd alst
Sdo] Fold Zlog AlsHn)

z A 717 EEE RS
3

PR gelstol Az
of QRS AT AT Table 29 2o}, jE

o Tt o] 2 6ol 37
o] frofspll 7V skor, 1sush 3n HrEe
Hlste] dEgleh. )% S 023043
B o] TS Bk A%

=
BN
L

2

77 15, 3, 4.5% H7h

T bl oAl ApolE HolA] eigtont, 6% 37}

ToME fo)Fel 2lo|2 Helon thE o H3le]

S7kskdet. e Skt vzt 1.5, 3% 7t
o

AT 3, 4.5,

) B WOl TGS 20 e o}
Ak, BESHE e 6 A7Ke] 71 w0 ekt

o}, 27 FGE Hrksk Ag(Min & Eun 2016)9)
A= Aol SyirE 2ok A 9 %3]

[==)
ez Al 8-S A7k 8ol dxs) pHE
Table 37} 2t} @73e] d=x =z 1.5, 3% F7f
T Zholle oAl AfolE HolA] eigkont 45, 6%

ke frol29l olg ne] P

=7t = vehstkE

s

Table 3. °Brix and pH of Yanggaeng prepared with different amounts of Daebong persimmon
powder
Ttems Control” 1.5% 3% 4.5% 6%
° Brix 40.07 £ 0.497%Y 4010 + 0.35" 40.27 + 0.03" 41.33 + 0.03* 41.73 £+ 0.06°
pH 6.66 = 0.007%¥ 6.62 = 0.01° 6.52 + 0.01° 6.51 + 0.00° 6.41 = 0.01¢

DAll abbreviations are the same as Table 1.

YAll values are expressed as mean + SE of triplicate determinations.

Values with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey's

multiple range test.
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Table 4. Texture analysis of Yanggaeng prepared with different levels of Daebong persimmon

powder
Items Control" 1.5% 3% 4.5% 6%
Springiness (g/cm?) 5537 £ 248 4573 £  210° 6195 £ 280° 6379 £ 145 6415 + 144
Cohesiveness (%) 1161 £ 065 1183 £ 026 1173 = 063 1062 £ 0.69 9.69 + 0.48
Chewiness (%) 3763 £ 1.25° 3084 + 086> 2870 £ 171> 2730 £ 071> 2415 £ 035
Hardness (%) 2,085.65 + 182.84* 198877 + 157.61° 1,772.69 + 241.26° 1464.02 + 87.27° 134499 * 96.65¢

DAIl abbreviations are the same as Table 1.

YAll values are expressed as mean + SE of triplicate determinations.
values with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey’s

3)

multiple range test.
NS : not significantly different among groups.

S ¢ F A dE A AA 9] FEE 1653
“Brixo| .o, Welae] B 4.29 “Brixo 2 thEtt
Are] FLrt Eobr] tiEgt A i Hrleke] 7t
s vt A Uehd Zle g Hozitt diatt
AN P8 pHe T Akl SRS fejdo

2 golgr}, tlE7t edxe] pHE 60290, W
] pHE 6.832% th3t Ix|e] pHYF Sopbx] 9789
pHell FFFE W]zl 2o & Hofit}, 53] ke T2,
AL 5 f7)4be] FR(Kim & Kim 2005)3ke] 7+

715kl 23l pH7} wtolzl Aoz AlgHn), w3t
g €2 9Fl(Jeon 2017), 2 FHUIE 92 Y

(Bong et al, 2014), A% &S Y& 98 (Han &
Kim 2011), 4 258 371s 78(Ku & Choi
2009) %= HAF Hrleko] F7180E pHF 7HAsH
o} ZEl AL A7 3718 A8(Kwon 2018)3}
57 FolE 718 Ae)(Min & Eun 2016)] =34
A ztolE HolA| ettt 78] pHE FH7beh=
Age] el o8l P vtk oAz

seF &

. & (springiness)> tB7F A

1.5%, 3%, 4.5% 7k tha=rel] wlsko] folsh7)
Z7FIao, tagt A B 6% etz
ol wgte] frojaiA A=At st A B8

53 7d(cohesiveness)

A 2ol FrelH2 Aol

lont, izt dAl B i) SRS A3}
HeE A%S Bk A%
Al ko] Hrleo] S71E Yol AYgE B
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Fig. 5. Appearance of Yanggaeng prepared with different levels of Daebong persimmon powder.
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Table 6. Colorimetric characteristic of Yanggaeng prepared with different levels of Daebong
persimmon powder

Hunter color* Control” 1.5% 3% 4.5% 6%
L 50.88 + 0.627%Y 4844 + 0.05° 4739 + 050"  46.50 + 0.67°  47.33 + 0.27°
a -2.18 + 0.08¢ -0.74 + 0.04° 2.18 + 0.10° 2.31 + 0.09° 2.58 + 0.10°
b 581 + 0.28° 4.66 + 0.17 720 + 0.26° 793 + 0.26°  11.80 + 0.19°

*L : lightness, a : redness, b : yellowness.

YAll abbreviations are the same as Table 1.

DAl values are expressed as mean + SE of triplicate determinations.

Svalues with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey’s
multiple range test.

Table 7. Sensory evaluation of Daebong persimmon Yanggaeng prepared with different addition of
Daebong persimmon powder

Sensory characteristis Control” 1.5% 3% 4.5% 6%

Color 561 £ 0507 514 + 048 649 + 040°  6.60 £ 0.60° 791 + 0.71°
Favor 5.62 £ 0.45° 571 £ 030" 620 + 049° 632 £ 058 642 + 0.58°
Gloss 6.25 £ 0.47° 6.53 = 040" 7.06 £ 037 622 * 036"  6.21 + 0.42°
Sweetness 524 £ 0.59 532 + 058 551 + 0.62° 652 + 037 689 £ 0.39°
Softness 571 + 0.33° 6.42 £ 043  6.87 £ 039 630 + 0.62* 582 + 059
Moist 5.92 + 0.28° 6.10 £ 0.21° 801 + 045 737 = 0.63*  6.04 + 0.68
Chewiness 552 £ 05689 551 + 040  6.65 £ 0.52 580 = 044 562 = 0.73
Overall acceptability 5.12 * 0.48° 629 = 044> 813 + 035 672 £ 0.63° 531 * 0.62¢

YAll abbreviations are the same as Table 1.

2All values are expressed as mean *+ SE of triplicate determinations.

Svalues with different superscripts in the same column are significantly different (p<0.05) among groups by Tukey’s
multiple range test.

“NS : not significantly different among groups.
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