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Abstract

This study investigated the quality characteristics and antioxidant activity of Yanggaeng prepared with various amounts of
watermelon radish flesh (WRF) powder, in ratios of 0 (control), 2.5, 5, 7.5, and 10% of the cooked white bean paste. The proximate
composition, pH, sugar content, Hunter’s color values, texture analysis, and antioxidative activities of Yanggaeng were examined.
Increasing the amount of WRF in the Yanggaeng tended to increase the crude ash, carbohydrate, sugar, total polyphenol, total
flavonoids, and anthocyanin contents, a value, DPPH and ABTS radical scavenging activities, with decreasing the moisture and crude
protein contents, L and b values, and pH. Texture measurement scores in terms of springiness, chewiness for Yanggaeng showed
that 2.5% or 5.0% group was higher than those of the control group. Hardness was higher in the sample groups than in the control
group. In conclusion, the results show that Yanggaeng with up to 7.0% added WRF powder can be developed as products, and
there is a possibility of developing health functional snack products using WRF powder.
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AN Cruciferac)®] TARE BAAZE AZ0 Qg Ho] & BL muo] SeiS 4471 FES gAML &
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< 41, AEAOPIS v gHF-5kal 1ok Tamura 5 2010).
8/ AR FEAoP2 Hl, A4, F, Ho|F4; 5ol Tt
& Z |4A Hgte A+
A7 Joh(Tamura 5 2010; Joo 5 2017). L& ApA Lo
ShHE FEAOPI S ThE A v U, ASHE, F &
o FHQ EAS o], AAMAEHN Fa3t FHo] & &
Atk SHK(Tamura 5 2010). E3F Bl ST} kaempferol
Y A} B4 o= FRokar Jlo] FHAEF 240l =t
(Jing 5 2014; Joo 5 2017). Ao H3t LR L QLEA|
obdZ 3t A+ (Tamura 5 2010), A3} 2|2 F4tsta
THGoyeneche 5 2015) ¥ 9|HES HS5t= FIHA &5
2013) 5o it} FurRe}t HAH AF2 = FEE 029
AZ(Kim MK 2014), 71899 S dejsh Aurel nasn
o FHFRALo] FAEA 9 A €4 A(Joo 5 2017),
SHERO] ZRA) R 9l 2O o]g)ehA] A it 3RAkeE &4 H]
W (Kim 5 2021)2} o] 4]Fo] HE3t A+E = FHF T}
AR Bl 7F =5 gau|o FEEA 9 AR 24 (Kim
YS 2021)0] #3E A+ 5ol Urh
P72 vt AEAEQI HHo| &5 xZo] RE
A9 A A 7H AR o]-&F o] $Al(Kim T 2014a), &
5] P78 A7 5] Aot 5 HIRI A A7t
7] HIF AFC R, 3P, BT, A% 528 wEoXt
(Choi & Lee 2015). @ff AB[AFE9] A& gt ASE+=
A% 7157, 133 E S ot ARE E91719)
H59l 7164 AARE F8l H7He ot A+Eo] o]
Fo]A| 1L Qltk(Jeong 5 2015). 7|53 AAEE o83 ¥
ATFEE e F78(Eom 5 2021), R4t HO|AE Y7 (Lee
= 2017), B3 F7Y(Kim 5 2002), 52 24t 9F78(Choi &
Jeong 2004), 25 9F78(Choi & Lee 2013), tE2-S-A] %7Y(Jeong
= 2020), 22 %78(Lee SH 2013), Tt )7} 473 (Park S
2009), 7= A FAA] F78(Hong 5 2013), 7] F78(Min
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Table 1. Ingredients of Yanggaeng prepared with
different levels of watermelon radish flesh powder

Watermelon radish flesh powder content (%)
Control” 2.5 5.0 7.5 10.0

Cooked white ) 195 199 185 180

bean paste

Ve s 0w
Sugar 100 100 100 100 100
Agar 8 8 8 8 8
Salt 1.5 1.5 1.5 1.5 1.5
Water 400 400 400 400 400

Y Control: Yanggaeng supplemented with 0% watermelon radish
flesh powder, 2.5%: Yanggaeng supplemented with 2.5% water-
melon radish flesh powder, 5.0%: Yanggaeng supplemented with
5.0% watermelon radish flesh powder, 7.5%: Yanggaeng supple-
mented with 7.5% watermelon radish flesh powder, 10.0%:
Yanggaeng supplemented with 10.0% watermelon radish flesh
powder.
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Weighting the ingredients
nd
Adding water, agar powder and
watermelon radish flesh powder and soaking for 15 min
.
| Adding white bean paste after stirring and boiling for 5 min |
.
| Adding salt and sugar and boiling for 5 min |
.4
| Molding |
.
| Cooling for 2 h at 5~10C |

Fig. 1. Preparation procedures of Yanggaeng added with
watermelon radish flesh powder.

HOo = 2417k o4 105 Coﬂjﬂ ﬁzﬁ T ALk, A
ko] 742 Soxhlet® (Soxtextec System HT 1043 Extraction
Unit, Foss Tecator, Hoganis, Sweden) O &2 F&35}o] A5}
o} zohld ko] =42 micro-KjeldahlH (Kjeltec™2400
AUT, Foss Tecator, Hilleroed, Denmark) . & A &F5} 3t} %3]
B SHFo] &3L2 600CAFo| A Direct ashing method(F-4800,
Barnstead, Boston, MA, USA)E o]-8&-5}0] H&Fslg o, et
S WS S8, 2 20, 2380 Be A

St Fro & ArEsItt.

4. FUS TS 2O HTL UNO| pH W DT EF
SR LR B Hot ) B2 sletels] 948 pH

W GEE S5tk pH 4L 990 50 mL S50 5
g9 %732 A7} F Stomacher(HI 96801, Hanna Co., Cluj,
Romania)& &5t 30% &9t #&EIMAZ & pH-meter
(A211, Thermo sclentific Inc., waltham, Massachusetts, USA)=
3w 2S99 P9E 23S FEYEA
(Rx-5000, Atago Co., Tokyo, Japan)5 Zt AR+ 33] HHE A

3 EA 9 PAbe} aif 633

5. $HIT IR Ro Ay} Yol ME S
SuR R Ba sk gl A 542 gH B

B A A (JX-777, Color Techno. System Co., Tokyo, Japan)Z 53]
HHEste] 24519t M ML (a7k, +redness/ — gree-
nness), Y (L7, lightness), A% (bgk, +yellowness/ - blue-
ness)E S5F oM, I Wk agh 0.13, b3k -0.51, Lgk
89.390.2 W3t T Ag3sATt. Y782 oto]E(Iphone pro,
Guangzhou, China) 7}H|2t2 &5 thFig. 2).

S
Texture analyzer(TA-XT2, Stable Micro System Co., Haslemere,
UKE Argsto] 2217 EA E4(texture profile analysis,
TPAYS AABIT WAL YHT 27333 emE 27
stalch. 227 S4o AMEE probei= A 730] 25 mmeQl
compression plateE ARSI T AREE EAZ AL pre-test
speed 3 mm/sec, return speed 1 mm/sec, test distance 10 mm,
test speed 0.5 mm/secZ S} TH A28 GASIHS o YEr
W ABE EdiE2 ==X (springiness), 2743 (cohesiveness),
K81 A (chewiness), 73 I (hardness) & 53] HHE: =%5lo] Ho
o= vk

7. $HT IR 2o Ay} g0l Sast B SF

Sk hA5 B A7) PRe) PAsHs 39S A
A2 0.5 g& 7]&F20 2 80% o2 1,500 mLE FH7l &
35 YyZo] Bty 71g8 WE(Mtops ms-265, Seoul,
Korea)Joll A 65C A% & 347t 7H4 02 3 33] &3}
Whatman No. 2 filter paper(Whatman, London, UK)E &3 o]
A A, AZ3)ASE =7 (EYELA VACUUM NVC-1100,

(o]

Watermelon radish flesh powder content (%)
Control 10.0

h IIIII

Fig. 2. Appearance of Yanggaeng prepared with different

levels of watermelon radish flesh powder.
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Tokyo, Japan)& AMESFATE o AL 40C 48 Aof| A S A
ATt T A - 5FAIK F A5 4L HAE {8 -70T
¥5 31 (MDF-U52V, Sanyo Co., Osaka, Japan)of X 3F5}HA]
H&-sk3iet.

S

ot

2) $ui2 Jpape 2o

et ope) oferg
2 Folin & Denis(1912) 1F
52 37 e OﬂL%E = E'L 1 mLoﬂ 2%9]
Na,CO; &4 1 mLE F7fste] AL AolA A & Folin-
Ciocalteu reagent 200 pLE 3 S3ksto] 30C YAofA 30
& BREAIF T HHgE A2 g3 = A (UV-1601PC, Shimadzu
Co., Kyoto, Japan)& ©]-&3}] 760 nmZ S3Z L& =451
o BZ2EH9 &AL gilliac acidS 0] €3] AFAHAS &
= ZHgstlon, & E9us TE2 AR 1 mL 59
ng galliac acid equivalent(GAE) AAFs}ith.

3) SUIR JHAIR 2O AT YBO| & Batgicol= &

2t =X
o o

FHHE 7R R & 7 F9] & S eo|t
Davis]o] 3 H(Chae 5 2002) HPH*Oﬂ n}a} 2R354

HHE 7HA) R —F:‘.jz]' At FY e FE2E 1L T dlethylene
glycol 2 mL 7} & 1IN NaOHE 20 pL A7ketgch 1 &
water bath 37°ColA 1A]7F BFSAI7] & S0 = 420 nmoj|
A &3kt EEEAL querceting: 0]-8-5t0] HFAS &
gotelon, & EetE ol Tg2 AlgY 1 mL F9Y g
quercetin equivalent(QE) AAFS} T

=
0.5 mL¥ ARE3slo] 0.025 M F3H2E S5 (pH 1.0)2} 0.4
M oI EAF UEF 95M(pH 4508 H7lety & HuE
| mLZ & % 700 nm 2 510 nmof|A] ¥kgoR TRT2 7h7t
24359t} & tEAIoII 9] 3RS C3G(cyanidin-3-glucoside)
9] & FBASol wetA oh39 A3 Zol 4AkEsioltt.

Total anthocyanin content(mg/mL)=
O.D.xdilution factor/65.1(¢)

Szl SFAEIUIBA

DPPH 1 mL, 0.2 mM DPPH 1 mLE o] &3}5}0] 37°CojA
3087 B AT REARE RS tAlste] ofeheS
A 7Foto] ¥k A]FH Il ELISA microplate reader(Model 680,
Bio-Rad Laboratories Inc., Hercules, CA, USA)Z ZFE+= 517
nm=Z =7435}9 . DPPH radical A4S olg|9] AAHES
o] 3] WEES e,

DPPH radical scavenging activity(%o)=
[1 - (Abs sample/AbS blank)]XlOO

SR ZPAE B 7 79 oflehe FEE9] ABTS
radical &275(Re & 19992 o33 ol &
mM ABTS®} 2.6 mM IAHL&
&8 T35+l ABTS radical o] AJAS QJehAl 244]
b SRt AAoA HESAIHTE T & ABTS' &2 0.70] 4]
1.0+0.02 Ato] 9] F33= 2 Yehd ti7hA] 734 nmoj|A] g
2 3|4E oflth. EME £ A7 4739 ofgkE F&E 01
mL -8-90] ABTS' 0.9 mL &4 T oto] 308 53 37T
A BEEAIF T BT A RS tjAlsto] oeZS 7t
Slo] ¥FG-A]7] 1 BT ELISA reader(Model 680, Bio-Rad
Laboratories Inc., Hercules, CA, USA)Z 734 nmof| 4] Z735}%
T} ABTS radical 2752 o] A4PHE o]-&3f WiEg
< et

ABTS radical scavenging activity(%)=
[1 - (Abssample/AbS blank)]x 100

8. SHAzZ

2 Ao AgPE BE Y Axt= SPSS statistics(Ver.
26, IBM Co., Armonk, NY, USA)Z ] g]sto] B4 #2519
oh. Agdo] e AR B2 B4 o) ot 33 52
53] drEsioih AT H A9 A2 PR AR
ﬂiﬂl o} L= | JHH A A4 (one- way ANOVA)~ &3l A

1. SUIT TR 2a A} o] gukgE
Subm FLAR B Q7ieke gels] Axe 9R] Qu
38 B4 AT Table 29 2. FUHE 7PAE B g7}
B S FFE 6L0-634% YA SR A7 &
o] grhepo] Z7Katel weh S8 AL fol5HA A5t
© A2 R olckpe005) Kim vSQu21] Aol S
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Table 2. Proximate compositions of Yanggaeng prepared with different levels of watermelon radish flesh powder

Watermelon radish flesh powder content (%)

Control 2.5 5.0 7.5 10.0
Moisture (%) 63.34+0.232° 63.72+0.35° 63.37+0.34° 62.71+0.24™ 61.09+0.25°
Crude ash (%) 0.29+0.05° 0.28+0.04° 0.29+0.03° 0.33£0.09% 0.48+0.06°
Crude lipid (%) 0.77+0.04* 0.72+0.07* 0.70:£0.02* 0.460.04° 0.18+0.07°
Crude protein (%) 3.62+0.03" 3.63+0.02° 3.57+0.03° 3.58+0.10° 3.3240.11°
Carbohydrate (%) 31.98+0.32° 31.65£0.27° 32.07+0.18% 32.92+0.45° 34.93+0.28°

D All values are expressed as mean£S.E. of triplicate determinations.

? Values with different superscripts in the same row are significantly different (p<0.05) among groups by Duncan’s multiple range test.

ZhA) R Bt 2pA o] ANbgE 24 B4 Adh S8 472%,
THRA 0.43%, ZA18F 0.24%, 2352 0.54%, BFREHE 94.07%
£ UEtH T Hustyich ube g2 ukE JhA R
o] Hrieggo] ksl whEh & S HHAE EkE
ZHAR Bk 2 Slefo] ool SR gefE T Yrof spu)
5 7R 2ako] A7t ulgo] £84F U9 S E deol
ol = A0 R AlmHnt. o9t FAH EEAXe 23
B H7F PP3(Kim 5 2014a), Wz 2T M7 F7Y(Lee
JA 2017), EFH 2] B H7F &47Y(Han & Chung 2013), A4
Tk 2 3471 G78(Lee & Choi 2009)9] -k FA =9
A7Fgo] S7HEFE S8 ggo] W2 AFE HAth 24
W SEFS ti 2ol 7P E9kaL, U ZRAR B Hot
H|go] F7Hgho] whet Ao, 7.5%9F 10% M7t
oA 2polE HAthp<0.05). Zehld b Sub 714
B B 7o) whet 3.32-3.62%=2 H7FF S0l wet &
Tl o] ST (oot AstEeE AFE HATHp<0.05).
Wi SRR 7L R Bk Hrtey St whet 23|20 ke
S7Foto] R4 RpolE HATHp<0.05). B3k FFE tiR
T 31.98%, 10% H7HE 34.93%8 SEHE Bk Hrkg Z71eks
£ fFodoz ZUkshs AFE HIAThp<0.09).

2. SIS JHAIR 2Ot AT} Y| pH W T
EkR FHAIR o] %

[o] o]
e Table 33} Ptk ST 1R Bae Aol @

2§79 pH= 6.70, FEME ZRAIE B 2.5% H7HE
2 6.550|1, 5% H7EL 6.53, 7.5% A7 6.43, 10% &
HES 6382 SRR 2 7iego] S7FEE 9] pH
G I sk AL LERTHp<005). olo 22
Ak £ QTOH BI(Kim 5 2020F ST AR 2
A9 pH7E 6322 SpHo]olA] e AR Rako)
Aol Z71USE PO plirt A3 A0 Bl
o R bR AR Bure g4 el BRal,
ke 7}A]H Buatbo]] 235l S-7)ARS lactic acid, succinic
acid, tartaric acid, malic acid, citric acid, acetic acid, formic acid
52 FoRL ATHKim 5 2021). OFARR|H| 2] F7¥(Choi SH
2015)% opAtolHE] 2 H7tgo] F71EE pH7F WolAl
o), ol RAER H7HShe ofAtolM ko] pH 4122
AHgololAl 7Y pHgkOl ¥ mIF 2o E HAskgith E
3t 34 F73(Ku & Choi 2009), E5FH|2] %78 (Han & Chung
2013), EHAHAE F7§(Park & Chung 2016) AFAE &
A 228, EF9Y 22 4 E9AYE £k {7]4lo]
EAIste] d7HE S7toll whet pHete] Atttk A9E 4
ERUiQlt. T E]7t A T HO|AE HI7E U9 A9k
A7¥gol S71d45 4789 pHe A5t H, o] w7t
o] tartaric acid, succinic acid & malic acid®} Z+-2 8-7]Ak0]
2Afal7] wgolak T sichPark 5 2014). olelet ZE
Fotol Q7o) pHE W7k ¥ALRY HRol me G
Lrh ARET $UhR AR Rao) 23 f740 R

Table 3. pH and °Brix of Yanggaeng prepared with different levels of watermelon radish flesh powder

Watermelon radish flesh powder content (%)

Control 2.5 5.0 75 10.0
pH 6.700.00"%" 6.55+0.00° 6.53+0.01° 6.43+0.01° 6.38+0.01¢
Sugar content (°Brix) 40.63+0.03¢ 42.50:£0.06° 42.97+0.03% 43.13+0.08™ 43.700.09°

D All values are expressed as mean£S.E. of triplicate determinations.

2 Values with different superscripts in the same row are significantly different (p<0.05) among groups by Duncan’s multiple range test.
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I8l pH7}F AStE| =], ol FEE ¢/ A FA4go I
T vE Aog Hojxoh

SHMR ZRAE kS H7oRA] 2 §78Ql ti 2t
T 40.63 °Brix, $EME B2 7S 42.50~43.70 °Brix®
SHRR B Hriego] S71ErE 439 g g2 5t
Al F7oke AEFE UEFATHp<0.05). o]= & AtEo] B
3 SEkR ZEAIR Bato] gz 7t 730 °Brix® P} &7
o Eof|(Kim 5 2021) el o] Hriego] 37185 o
T7t #OolAE AOoE Btk & SukE ZhA R B 2}
A7t E3EE Y= fructose@} sucrose gl 7] wiEolth
(Kim 5 2021). Han & Chung(2013)2] 22H|g] 7S v
slo] EFRAHUE Y7J(Park & Chung 2016), A% 7Y (Lee
JA 2017) 59 Gr= o9t FARE AFS Btk Hilst
WA o] ol HARY o T IFE U AoZ B
astdet. 1y A% ¥ (Han & Kim 2011)3 &5 G748
(Kim 5 2014a) G 4 ZAioA= FAR H71F S71
uhel FE7F F2; wobH iyl Bt ojet Zo] o2 4
IS HQl olf= FE7t Qi FARE AREoto] FES Al
X Al B = M7t vlgo] SU1et g 9t Qe wdE
9] H7I=o] Wolx]7] ]l AR HojZlrt

ofll

3. SHIR JIAIR 2O EY} Q0| M
SubR AR Buk A7} g AR 27 AIHs Table 4

w o] Yrbe PAEY gL
s

oA 49612 71 E=9rom 4=

10% H7RElA 7HE =2 kel 13.795 Uebo] fo#<l
7 EATHp<0.05). FHAZ=E YEHE b3t diR2e]
A 2382 7P &9kor, 2.5% A7Eo A RE 29| Fhe
eI, 2 71 vl $71E45 Hodle @42
UERHEA 10% A7kl A 7 @2 gkl -4.69=2 U}

HTHp<0.05). & FHHE ZRAR B d7ER Y] ME=

Lk} b3k SR oW, agh2 FolF o g Frtok= A
< YeRfQIL) olggt Ayks B dgo] EI3KHKim 5
2021) SR ZRAE B ZpA|o] M= Lgk 53.02, agt
26.08, bgt 4372 BRARE H7IgE SurR 714 2o
A7t G Mol JFE A= Ao R Hlt} ukR
9} Zro] HAj 7o QtEAJoPd A7t FHSHA 0] e A
A3 tab oF7d(Lee & Choi 2009), 222 78(Han &
Chung 2013), oFAto]H] 2] 78(Choi SH 2015), EHAHE oF
7Y(Park & Chung 2016)%= |9} FALSHA FA =] A7t 5
7¥eke] whet bkt Lgk2 #HAshL, agh2 S7HEITH

37 0] 227 54 BA] AT Table 59 2k
UL Q7ie] S fRTHEL U bR B
Atstge Ko

2 AAolA FAudt Aol & EolA] kgieh A
O SRR ZRAE Bk 259 HIRE, 5.0% d7HE 7.5% E7)
T2 i E&of Hlste] FoJotA| =342 (p<0.05), 10.0%
2 R fARRT. Ty ke 39 Aee

f&to] 8.8 7 Wokor, Hl Fke] W71 St
of me A= FosH EoMe S EATHp<0.05).
ojet FAFSHAl BT} Gy (Park 5 2009), EFH E] F7Y
(Han & Chung 2013), W12 F78(Lee JA 2017), EHAYE
Y7 (Park & Chung 2016)= FA|= 0] H7Ho] S7td=
BE7F S7FT:. Kim 5(2012)9] - 23 HE3A
7hE S7tel meh 2 AE A9 AnAE S7IsHIAL, Aol
et o] 227 HHAM AAHeR Frx S5k
Tkl ghet. o2t A7 AIKKim & 2012)9F L2 O|F2 5
HHE 7L R 1A R 28O 7t vl SR
T Aol skl {714t ol S71ste] pHyE A5
o] ot 1o FUtr BTt SV Ao ' AR

2

3}, U1 7HR B A7) A AL

N

Table 4. Colorimetric characteristic of Yanggaeng prepared with different levels of watermelon radish flesh powder

Watermelon radish flesh powder content (%)

Color values

Control 25 5.0 75 10.0
L-value 49.61+0.31"2" 42.90+0.59° 39.18+0.54° 36.79£1.16° 35.19+0.40°
a-value -2.03+0.06° 4.08+0.06" 7.97+0.11° 11.74+0.10° 13.79+0.48°
b-value 2.38+0.29° -1.2240.22° -2.70+0.14° -3.3740.11° -4.69+0.42°

D All values are expressed as meantS.E. of five determinations.

? Values with different superscripts in the same row are significantly different (p<0.05) among groups by Duncan’s multiple range test.



Vol. 34, No. 6(2021)

Ex ul
=~

Pust w7} 637

Table S. Texture profile analysis of Yanggaeng prepared with different levels of watermelon radish flesh powder

Watermelon radish flesh powder content (%)

Control 2.5 5.0 7.5 10.0
Springiness (mm) 49.56+1.67"2° 55.1242.32° 54.40+1.04° 47.24+1.70° 45.28+1.47°
Cohesiveness (%) 10.29+1.16 11.4140.26 10.09+0.31 10.80£0.18 9.67+0.59
Chewiness (N - mm) 18.84+1.90° 26374257 26.10£1.11° 24.61+1.18 17.811.01°
Hardness (g/cm?) 804.68+45.79° 934.06+124.03*  1,247.12£136.63°  1,350.66+78.72° 1,418.63+61.50°

D All values are expressed as meantS.E. of five determinations.

? Values with different superscripts in the same row are significantly different (p<0.05) among groups by Duncan’s multiple range test.
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Fig. 3. Total polyphenol (A), total flavonoid (B), and
anthocyanine (C) contents of Yanggaeng prepared with
different levels of watermelon radish flesh powder. All values
are expressed as meantS.E. of triplicate determinations.
“*Values with different superscripts on the bar are signi-
ficantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 4. DPPH (A) and ABTS (B) radical scavenging
activities of Yanggaeng prepared with different levels of
watermelon radish flesh powder. All values are expressed as
meantS.E. of triplicate determinations. *“Values with different
superscripts on the bar are significantly different at p<0.05
by Duncan’s multiple range test.

o % Eejuls, % HefRicolS W QkEAloRd ¥, DPPH
ShtiZt 2753 ABTS Btld 2758 Fof Fast 24
2 =, SUT PP ST 7
o] Z7Hgol wet S, 2AY, 2eMd §F L pHE
oAt Hgol HEou, 2, BLEE T ¥
Z7Khe A Btk ST o] A

2 bR B g7} v go] Zg] whek WE W g
ML volt A4S BRI, AAEE F7159ch 27

4 o gt

1=

1

o
SUED ZRAR B 25% F7KE] AV ST, AL 4
SRR 7RAR Rare] Hyiege] Z7HRte] et A Rolx]
L AFS HelFoth SR PRl F BeiviEdt § 5
ehHiolS o QhEAlold §F, DPPH 2htiZ 4%
ABTS el g 27458 $uk% B H7iepe] Z7to] uhet
Robt Z2E ngrh BASH, 23%, FAskaw Azt
2 B2 ST PR 28 A7t e 159K A7
¥ Aty WehETh U 2R Bk 10% W7k
A% A EIE 1Y FPAL, M, WY Faet 7

-O_

Z71= QI3 ZF7Fo] ASIE itk $HUE ThA R Hakg

1
N



Vol. 34, No. 6(2021)

= —
S ATE B SUT AR B Aot A A Az
wpge] e ¥4 977k BRsthy A=d
ZtAte| 2

B A7E AgEatel 220dE A7H 28] o5
o A7Eglen olo] A=Y,

References

Ahn M, Koh R, Kim GO, Shin T. 2013. Aqueous extract of
purple Bordeaux radish, Raphanus sativus L. ameliorates
ethanol-induced gastric injury in rats. Orient Pharm Exp
Med 13:247-252

AOAC. 1990. Official Methods of Analysis. 15" ed. p.788.
Association of Official Analytical Chemist

Blois MS. 1958. Antioxidant determinations by the use of a
stable free radical. Nature 181:1199-1200

Cha MA, Chung HJ. 2013. Quality characteristics of yanggaeng
supplemented with freeze-dried citrus mandarin powder.
Korean J Food Cult 28:488-494

Chae SG, Kang GS, Ryu ID, Ma SJ, Bang GW, Oh MH, Oh
SH. 2002. Food Analysis: Theory & Practice. pp.381-382.
Jigu Culture

Choi EM, Jeong BM. 2004. Quality characteristics of yanggeng
prepared by different ratio of pumpkin. Korean J Soc Food
Cookery Sci 20:138-143

Choi IK, Lee JH. 2013. Quality characteristics of yanggaeng
incorporated with mugwort powder. J Korean Soc Food Sci
Nutr 42:313-317

Choi JY, Lee JH. 2015. Physicochemical and antioxidant
properties of yanggaeng incorporated with orange peel
powder. J Korean Soc Food Sci Nutr 44:470-474

Choi MK. 2003. Analysis of manganese contents in 30 Korean
common foods. J Korean Soc Food Sci Nutr 32:1408-1413

Choi SH. 2015. Quality characteristics of yanggaeng added with
acaiberry (Euterpe oleracea Mart.) powder. Korean J Culin
Res 21:133-146

Eom HJ, Kang HJ, Kwon NR, Yoon HS, Kim 1J, Kim Y, Song
Y. 2021. Quality characterization of yanggaeng with rice
germ powder. Korean J Food Nutr 34:302-309

U AR B 7 )

4 54 9 gust aw 639

Folin O, Denis W. 1912. On phosphotungstic-phosphomolybdic
compounds as color reagents. J Biol Chem 12:239-243
Goyeneche R, Roura S, Ponce A, Vega-Galvez A, Quispe-
Fuentes I, Uribe E, Scala KD. 2015. Chemical charac-
terization and antioxidant capacity of red radish (Raphanus
sativus L.) leaves and roots. J Funct Foods 16:256-264

Han EJ, Kim JM. 2011. Quality characteristics of yanggaeng
prepared with different amounts of ginger powder. J East
Asian Soc Diet Life 21:360-366

Han JM, Chung HJ. 2013. Quality characteristics of yanggaeng
added with blueberry powder. Korean J Food Preserv
20:265-271

Hong SS, Jung EK, Kim AJ. 2013. Quality characteristics of
yanggaeng supplemented with sanghwang mushroom (Phellinus
linteus) mycelia. J Korean Diet Assoc 19:253-264

Hwang ES, Lee YJ. 2013. Quality characteristics and antioxidant
activities of yanggaeng with aronia juice. J Korean Soc
Food Sci Nutr 42:1220-1226

Hwang ES, Nhuan DT. 2014. Quality characteristics and
antioxidant activities of Cheongpomook added with aronia
(Aronia melanocarpa) powder. Korean J Food Cookery Sci
30:161-169

Jang KI, Lee JH, Kim KY, Jeong HS, Lee HB. 2006. Quality
of stored grape (Vitis labruscana) treated with ethylene-
absorbent and activated charcoal. J Korean Soc Food Sci
Nutr 35:1237-1244

Jeon HN, Kim HJ, Song YO. 2003. Effect of kimchi solvent
fractions on anti-oxidative enzyme activities of heart, kidney
and lung of rabbit fed a high cholesterol diet. J Korean Soc
Food Sci Nutr 32:250-255

Jeong E, Lee JJ, Maeng D, Lee HJ. 2020. Antioxidant activity
and quality characteristics of yanggaeng supplemented with
ripe Daebong persimmon powder. Korean J Community
Living Sci 31:25-36

Jeong SH, Kim JH, Yang SJ, Lee SH, Oh JH, Lee JO, Lee HJ.
2015. Quality and antioxidant activity of yanggaeng
containing herbal medicine extracts for the elderly. J Korean
Soc Food Sci Nutr 44:1304-1310

Jing P, Song LH, Shen SQ, Zhao SJ, Pang J, Qian BJ. 2014.
Characterization of phytochemicals and antioxidant activities
of red radish brines during lactic acid fermentation. Molecules
19:9675-9688

Joo SY, Park JD, Choi YS, Sung JM. 2017. Quality charac-

teristics and antioxidant activity of red radish (Bordeaux and



640 ol - 4 £ - ureiAl

watermelon radish) tea with use of different processing
methods. Korean J Food Nutr 30:908-915

Kim AJ, Han MR, Lee SJ. 2012. Antioxidative capacity and
quality characteristics of yanggaeng using fermented red
ginseng for the elderly. Korean J Food Nutr 25:83-89

Kim DS, Choi SH, Kim HR. 2014a. Quality characteristics of
yanggaeng added with Curcuma longa L. powder. Korean
J Culin Res 20:27-37

Kim HK. 2019. The effects of reducing skin wrinkles and
improving skin elasticity from Korean radish extract. Int J
Adv Smart Convergence 8:113-125

Kim JH, Park JH, Park SD, Kim JK, Kang WW, Moon KD.
2002. Effect of addition of various mesh sifted powders
from safflower seed on quality characteristic of yanggaeng.
Korean J Food Preserv 9:309-314

Kim KH, Kim YS, Koh JH, Hong MS, Yook HS. 2014b. Quality
characteristics of yanggaeng added with tomato powder. J
Korean Soc Food Sci Nutr 43:1042-1047

Kim MK. 2014. Method for producing watermelon radish pickle
and watermelon radish pickle produced by same method.
Korea Patent 1020140136263

Kim Y, Cha SS, Lee JJ. 2021. Comparison of the physico-
chemical characteristics and antioxidant activities of watermelon
radish flesh and peel. Korean J Community Living Sci
32:417-436

Kim YS. 2021. Quality characteristics and antioxidant activities
of pork tteokgalbi added with watermelon radish powder.
Master’s Thesis, Chosun Univ. Gwangju

Ku SK, Choi HY. 2009. Antioxidant activity and quality
characteristics of red ginseng sweet jelly (yanggaeng).
Korean J Food Cookery Sci 25:219-226

Lee JA. 2017. Antioxidative capacity and quality characteristics
of yanggaeng added with beaknyuncho (Opuntia ficus-
indica var. saboten) powder. Culin Sci Hosp Res 23:33-42

Lee SH. 2013. Physicochemical and sensory characteristics of
yanggaeng added with turmeric powder. Korean J Food
Nutr 26:447-452

Lee SM, Choi YJ. 2009. Quality characteristics of yanggeng by
the addition of purple sweet potato. J East Asian Soc Diet
Life 19:769-775

Lee WH, Hwang HJ. 2021. A study on the antioxidant activities
and calorie of jerusalem artichoke powder-added yanggaeng.
FoodService Ind J 17:87-97

Lee YJ, Oh YJ, Kim HR, Hwang ES. 2017. Quality charac-

teristics of yanggaeng with ginseng paste. Korean J Food
Nutr 30:1341-1347

Manivannan A, Kim JH, Kim DS, Lee ES, Lee HE. 2019.
Deciphering the nutraceutical potential of Raphanus sativus
—A comprehensive overview. Nutrients 11:402

Min SH, Park OJ. 2008. Quality characteristics of yanggaeng
prepared with different amounts of Astragalus membranaceus
powder. J East Asian Soc Diet Life 18:9-13

Papi A, Orlandi M, Bartolini G, Barillari J, Iori R, Paolini M,
Ferroni F, Fumo MG, Pedulli GF, Valgimigli L. 2008.
Cytotoxic and antioxidant activity of 4-methylthio-3-butenyl
isothiocyanate from Raphanus sativus L. (Kaiware Daikon)
sprouts. J Agric Food Chem 56:875-883

Park EY, Kang SK, Jeong CH, Choi SD, Shim KH. 2009.
Quality characteristics of yanggaeng added with paprika
powder. J Agric Life Sci 43:37-43

Park LY, Woo DI, Lee SW, Kang HM, Lee SH. 2014. Quality
characteristics of yanggaeng added with different forms and
concentrations of fresh paprika. J Korean Soc Food Sci Nutr
43:729-734

Park MY, Chung HJ. 2016. Effect of addition of blackcurrant
powder on quality and antioxidant activity of yanggaeng. J
Korean Soc Food Cult 31:457-464

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M,
Rice-Evans C. 1999. Antioxidant activity applying an
improved ABTS radical cation decolorization assay. Free
Radic Biol Med 26:1231-1237

Seo EJ, Kim AJ, Rho JO. 2016. Antioxidant effects and storage
stability of yanggaeng supplemented with Lycii fructus extract.
Korean J Hum Ecol 25:375-386

Seo HM, Lee JH. 2013. Physicochemical and antioxidant
properties of yanggaeng incorporated with black sesame
powder. J Korean Soc Food Sci Nutr 42:143-147

Song YB, Choi JS, Lee JE, Noh JS, Kim MJ, Cho EJ, Song YO.
2010. The antioxidant effect of hot water extract from the
dried radish (Raphanus sativus L.) with pressurized roasting.
J Korean Soc Food Sci Nutr 39:1179-1186

Tamura S, Tsuji K, Yongzhen P, Ohnishi-Kameyama M,
Murakami N. 2010. Six new acylated anthocyanins from red
radish (Raphanus sativus). Chem Pharm Bull 58:1259-1262

Received 22 November, 2021
Revised 03 December, 2021
Accepted 09 December, 2021



