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ABSTRACT

This study was performed to compare the physicochemical quality characteristics
and antioxidant activities of watermelon radish flesh (WF) and peel (WP). An analysis
of the proximate compositions showed that the carbohydrate content of the WP was
lower than that of the WF, while the contents of crude protein, crude fat, and crude
ash were higher in the WF. The total free sugar content in the WF was higher than
in the WP. The content of glutamic acid was greater in the amino acids of the WF
and WP. The WP had higher total amino acid and essential amino acid content than
the WF. The WF contained a higher level of saturated and polyunsaturated fatty acids
than the WP. The organic acid contents were higher in the WP, and of these, the level
of malic acid was the highest in both the WF and WP. The contents of vitamin E and
C were higher in the WF compared with the WP. The mineral content of the WP was
higher than that of the WF. The pH and sugar in the WF were higher than in the WP.
The “L” value and “a” value were higher in the WF than WP. The total polyphenol,
total flavonoid, and anthocyanin contents in the WF were significantly higher than in
the WP. The DPPH and ABTS radical scavenging activity and FRAP values in the WF
were significantly higher than in the WP. The present results suggest that WF can be
a good source for food processing in terms of its nutritional components and antioxidant
activity.
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I. A
9 1l A%o] Fob 1 o] Ho] Py
WA A7) that walo] Sk, A% ok

g, 71574 Sl tigt TAlo] EorA|aL Sl o]
of weh AmAREo] FASHAL 17t
< AToHHA THY ALY E2 EIYd A
Astr] 91gt 17 71548 AEY AF7E St
= AAo|tHLee et al. 2007).
AR | &ohe AR F(Raphanus
sativus. L= OHAoo| A 71 Wo] o] &E|a1 )
om, FuUjoA FitEl= F 5 HiFet HEo]
AH|Fo] e =95t P4 Z(Coogan & Willis
2002), flavonoid#] RFER] kaempferol, phenol
5, WS o, A} BlEl 52 SRSt 9
olA] FAkEl G%0] ZtiJeon et al. 2003). YHt
3101 P2 o] gRALGE gakE v £33 AL
o A= anthocyamn SRS H|E29 AAET A
H eRET H 2 24 3 UERITHMoon
2016). Anthocyanine 25 /‘1(rhodopsin)9] el
A5t 9 et EA(Liang et al. 2004), IH
Ay, =5} BF%|(Moon 2016), 8#HS U 9}05%
2h&(Lietti et al. 1976) & 7173/4<] o|Fo] @o]
Buglo] Qltt Anthocyaning ®o| g3t 4
59 ¥ £ B4 F4F(Lee 2013),
AR 31tKChoi 2012), WWHE7] #4(Jung 2015),
EEZKKang 2014) 5 olof 3t A7} ohefst
Al AFPE 3 Qlom] 2R ALt AR = AHAY
7ol 9 B S a3 Ahn et al. 2013), AHAE A
3} #2]9] gAstaTHGoyeneche et al. 2015),
AL PR 2220] AHsHA 94 §5(Kim et
al. 2014), AFE9] anthocyanin #&(Tamura
et al. 2010) 5ol #7t A7 EH At AP

o] g=9] LMY watermelon radish)= 30|

RO 4F

(]

R

YA Z Chinese Daikon radishE ¥olH, 4
"3} Zho] o] Wizt 79| §F FRE wylto] 3|
‘Jr=alye st} Lol Zho] EeHA AA
om Fg Hyg] HOE 28351 anthocyanind}
B-carotene, glucosinolate /80| $4=5to] 3
Astaarl Qe Ao & Hil(Joo et al. 2017)E]
o] oy, ofd tigt A= % wlH|shH ol
AlF 283 A= A itk

oA & oM s Ee T Ret A
AE = -]J,]— %—/\]-9,]- %—/\-] /\HE] ko1
“goto] 715/34E AlRe A8

—
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o,
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o_IEL
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Hof ARERE EMEE 20219 19 22¢
of IHEL Jo YA 71| v B4 ol
A ??Jd‘ﬂgtﬁ, 7HA1 RS A g Festo]
Aekslo] ARSI Deep freezer(MDF-U52V,
Sanyo Co., Osaka, Japan)& AFEslo] & 9
BAZ & freeze dryer(MLU-9009, Mareuda
Inc., Gwangju, Korea)& ArEst] 52 Axst
At 52 AR HEE TR EeL AEL Bajt

T BIUE A xsto] 70TolA YE HuotHA

2,

22 micro-kjeldahl ¥, ZAH2 soxhlet &
EY, X2 IS T4 B g
ShE 92 100014 &, 2uAd 28 9
2389 FFS Agt o2 YERfIt



of w=t ’g/‘]é]',v\‘:]'. A& 1 goll 80% ethanol
50 mLE 759 heating mantle(Mtops ms-
265, Seoul, Korea)ollAl 75C=2 5A17F 7FEsH
o2 oI (Whatman No. 2 filter paper)Z
o 75t o H
(NVC-1100, Eyela Co., Tokyo, Japan)°llA] 7%t -
=% 3 10 mLE 83519 ion chromatography
(DX-600, Dionex Co., Sunnyvale, CA, USA)Z &
A5kl

= rotary vacuum evaporator

4. 79 Ofo|cAt BA
T opn)i4te] BAL EsfjtolA AR 0.5 g,
6 N HCI 3 mLE AlRFste] 2715k, 121To)A]
24AX7F =9t TleEafsteich
vacuum evaporator(NVC-1100, Eyela Co.,
Tokyo, Japan)Z A% - 5531°] sodium phosphate
buffer(pH 7.0) 10 mL& A5t 1 & gt
1 mLE #35F2 membrane filter(0.2 pm)Z oj}
Sto] opm|icAl APEEA7I(S433-H, SYKAM,
Fresing, Germany)& 443}t

oK rotary

ApaE BAo lengaarden(1967)9] HHof|
weh AR 2 g2 ether® & - o3t &, 7% -
559 A oF 100 mgS 7HAE SEkado] F
3}tk 1 N KOH - ethanol 89 4 mLE 4]o]
A 2ol glojd wizkA] mRHAXL & 14%
BFs-ethanol 5 mLE #7153 d2471& &+
5to] 80T oA 5& 52t 7FE5t] methylesterst
5o NaCl 23R8 3 mLE 7Isti, THA] hexane
1 mLE ol 42 & Al &4 BAsHH

4812 JHARet 2ol 03tst

ikl
0x
AL
$a
0ok
e
ﬂ
o
0x
[m
El
N
5

1 5 AFHE FHoto] B4 NaSOE ¥ol 82
AASIL  gas  chromatography(GC-17A,
Shimadzu Co., Kyoto, Japan)& 435}t

m et al.(1997)9] o] &
stof A& 1 goﬂ S5 50 mLE Hste] 80T
Zo A 4AZE BRF ZHEettE 1§ oA
(Whatman No. 2 filter paper)& AR&3to] o
9t AL rotary vacuum evaporator(NVC-
1100, Eyela Co., Tokyo, Japan)® 7% -

=% F&, FHFF 10 mLE HE5t ion
chromatography(DX-600, Dionex Co., Sunnyvale,
CA, USA)E AR&sto] Akl

7. HIEfRI 2M

HlER Co] 42 Rizzolo et al.(1984)9] B
o]l &3}o] Alggsttt. A& 5 gofl metaphosphoric
acidHPO;) &9 20 mLE 7Fsto] &3 &
3,000 rpmeilA 2087 94 E2]519] membrane
filter(0.45 pm)= o33t Z1& HPLC(LC-10AVP,
Shimadzu, Kyoto, Japan)& ArEsto] £451%
oh. HEW A9t E FAL2 AEFHAW(Korea
Food and Drug Association 2005)2] HHo|
wah APttt A= 0.5 g, ethanol 5 mL 2
ascorbic acid 0.1 g& &gsto] 80T olA 108
7+ 7FG5kar 50% KOH &9 0.25 mLE 718}
At 1 F 208 B9 U1ES o2 575 24
tj3to] 1,900 rpmo& 20
St ASHS F5t] hexane
40 mLE Tlotal ¥4 Eesto] 45 2t
T, SFFE Hoto] 1083 WA o= 3]‘%%
AAsA. A 8N ol F NapSOE &

St & rotary vacuum evaporator(NVC—llOO,

|

mL, hexane 5 mL&

B2y B
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Eyela, Tokyo, Japan)Z hexane 7% - 554
# HPLC(LC-10AVP, Shimadzu, Kyoto, Japan)

2 2Astr

8. F71& &N

F717 B4 9P A 0.A.C.(1984) Bl &
sto] Al 0.5 gofl 60% HClOs 3 mL ¥ 20%
HNO; 10 mLE &%sto] Faid w7k 7+
313 0.5 M HNOsZ 50 mLE &3ttt &4
FEH BEENS 93t ohS AlE Tl 8 mLA
s EELA0RE 3197, 0.5 M HNO;Z thz
T2 sto] A7t F EFFEA(AA-6501GS,
Shimadzu, Kyoto, Japan)Z &4}t

9. pH, ZE o M 24
PH 232 417 71450t 49 B 242}

% ZF< 50 mLE H7ksto] FH
5199t} Stomacher(400 lab blender, Seward,
London, England)Z 30%7F #3236t & pH-
meter(A211, Thermo scientific Inc., Waltham,
Massachusetts, USA)Z 33] d¥H2 =75}t
T PEE 7R A B A7t 1 g2 5
9 mlol 3Aste] #Esfsto] o]
(Whatman No. 2 filter paper)=2 o3t & &
EA(HI 96801, Hanna Co., Cluj, Romania)®]l
ofZtf 200 pLE Foto] 33 ®HE ZAsto
"Brix® H7|5I3irh M= 42 M| (Spectro
Colormeter JX-777, Color Techno, System
Co., Tokyo, Japan)g& AF&5to] Hx(lightness,
LZD), AN (+redness/-greenness, azh) % &
A (+yellowness/-blueness, bihE =734
of ARERF HE W L2 89.39, aglZ 0.13,
b#t2 -0.512 EA3 F ARSItk

10. N2 =&

n
e
o
=
L)
ot
ol
IN

B4 ZAXL pEMR TPA oL A Bl 747
100 g 80% ethanol 1,500 mLS #7}slo] &
5 YIHE FFSE 65C heating mantle
(Mtops ms-265, Seoul, Korea)Z 3A|7H4 33]
%2353 o] #FX|(Whatman No. 2 filter paper)
2 AFstd} RS 40T 8 A4 rotary
vacuum evaporator(NVC-1100, Eyela Co.,
Tokyo, Japan)E &M1& AAT & A% - 55t
of FEkR 7RAIRSL A B & &2 19t
T, ANEY ARRkE WAIsH] fIste] 70T oA ¥
=3 (MDF-U52V, Sanyo Co., Osaka, Japan)©ll
HyshHA AMESHIH.

% polyphenol #52 Folin & Denis(1912)

Folin reagent 0.2 mLE E%3sto] A-L0)4 3&
79 & 10% sodium carbonate(Na;COs)
€4 0.4 mLE T Alo] 40& 5% Faof WA
5t 1 & microplate spectrophotometer
(Epoch 2, Bio Tek Inc., Winooski, USA)E At
&5to] 760 nmolA FFEE ST E2E
E4L gallic acidg ARESto] AHFFAE 24
5t} % polyphenol 3k L5t

% flavonoid &2 Davis H< HEFSH U
9l Chae et al.(2002)9] =of w2t =431
o A=Y 0.5 mLof diethylene glycol 0.5 mL
£ o] 2% ¥, 1 N NaOH 10 pLE 7519
37ColA 1A7F 2% §ESAIATE 1 & microplate
spectrophotometer(Epoch 2, Bio Tek Inc.,
Winooski, USA)E AH&st] 420 nmollA &8

E St BE2EELS querceting A8

o AFFAL AA5lo] £ flavonoid FFS F



Skl

SeERRLO] ZhalReL AZ Bako] anthocyanin
SHFS Jang et al.(20060)9 ®HHS 3-89l
ZAollth. B 3 g2 & |9(EtOH : H.0
' HCI = 85 : 13 : 2) 60 mLoll ¥ &, 5U=
A2 AA 150 rpmOZ AF2oA 60E7 e
FEoItt. FE4S oA (Whatman No. 2
filter paper)& oji}sto] QFAolA 60EZT ¥
A%t &, microplate spectrophotometer(Epoch
2, Bio Tek Inc., Winooski, USA)S A}85}o
530 nmolA SF=E ST

¢!

12. ghitst &ty

2,2-diphenyl-1-picrylhydrazyl(DPPH)
radical 24842 Blois(1958)2] B st
o] 243519t A& 0.1 mLol 0.2 mM DPPH
(in ethanol) €% 0.9 mLE 7}sto] 37TofA
307 Bt WASGlY. BV AR FEE
4l ethanol 0.1 mLE gol BFSAIF oA, &
A zdo s T4 PRl
hydroxyanisole(BHA), butylated hydroxytoluene
(BHT)(Sigma Co., St. Louis, MO, USA) &
ascorbic acidE ARESi] ®lWsiRTth O &
microplate spectrophotometer(Epoch 2, Bio
Tek Inc., Winooski, VT, USA)Z 517 nmoilA]
F3=E Aol

2,2 -azino-bis-3-ethylbenzothiazoline-6-
sulfonic acid(ABTS) radical &AZAY &4
Re et al.(1999)9] ®WHZ Farste] SH5I3H.
ABTS free radical®] A4& 9ol 7.4 mM
ABTS €943} 2.6 mM potassium persulfate
BoBS A xoto] FHOZ Z3hcto] GAofA 24
AZE 59t WEEAIZTE 1 & ABTS 8949 33
%= gto] 734 nmollA 0.7~1.0 £ 0.027} H==

A

butylated

40
N

PoL ZiEo| O[3fEIR M2 U S B T 42)

methanol= 3451th. 44 s== AZXT Al
2% 0.1 mLe ABTS €% 0.9 mLE S &
37CAA 307t HHAIHY. RS 55
Al methanol& o] BRAFH O, FGriz
o 2= T FABIAIRI BHA, BHT ¥ ascorbic
acidE ARgsle] B|wslLy. 1 & microplate
spectro photometer(Epoch 2, Bio Tek Inc.,
Winooski, VT, USAE AR&st] 734 nmollAl
FHEE A5tk

Ferric reducing antioxidant power(FRAP)
%792 Benzie & Strain(1996)9] WS 885
of Z7stairt. Aol AREsH7] 9%t working
solution= AX35H7] 918 40 mM HCIoY| &3t
10 mM 2,4,6-tripyridyl-s-triazine(TPTZ)2};
20 mM FeCl; - 6H,O, 300 mM acetate
buffer(pH 3.60)5 AF A Z+zt 1:10:109]
HIEE 412 & 37C4 1081F §RAIA Az

ST Alg £&FE 5 plof working solution

145 pILE E7bolo] 43, 7R AR =&
= gl SFE ¥, A3 dizat2 buffer

S 2ty 37CoA 1587 ks Al &
microplate spectrophotometer(Epoch 2, Bio
Tek Inc., Winooski, VT, USA)E Ar&st| 593
nmoIA FBEE S5

13. SAXE|

HE 74 Ade 33 WHE £3sko] SPSS
statistics(ver. 26, IBM Co., Armonk, NY,
USA)E ©]-&sto Htgk(Mean)#t EE2XKS.E.)
2 UEislth & Jd Aol 5AA 194 A
AL Student’s t-test& AA|So] 7+ AT H
w2 7t Fod= AT Al A ol
HtA] B4 JUuiR] XA (one-way analysis

of variance)& ¥ & BAZF RIF AH>
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p<0.05 S0l A Tukey's testE
AA(Post-Hoc test)s}3ict.

A1gste] 3

I 23 4 2%
1. Yy
Gt 7Rl 21 wwe] dNbgR 274 2
FH= Table 13+ Zt}, S8k 7R RO 49 A&

N

T 7o E S 4.72%, 2HHE 0.43%, A
W 0.24%, 231 0.54%, &332 94.07%%2 &
AEgow, SuE o) B S 499%, X
T 2.63%, 2AR 0.65%, iﬂ—ﬁv— 1.06%, &
245900,

o

5318 90.67%S TRIE HOE 2
Zeu, 22 9 594-5 FaFo] A9 Su

Aol 4% Hit Rorom, & 94%91 are
Lt A o s, 24 S

4 24 23, 2d 0.75%,

£ 0.65%% %

ZA4} 0.19%, 3]
froke o= EI(Kim et al
2007)=°] £4 Th ESE 1-1-?_ 7}AHo] H]s| ok
w2t 258 e ot £5E gk 2
2 Ao7 YERTH Ko & Jeong(2017)2 =

0

Table 1. Proximate composition of watermelon
radish powder
(%)

Watermelon radish powder

oW t—test

Flesh Peel

Moisture 472 + 0.08° 499 + 0.08 0.011N%
Crude protein  0.43 + 0.02 2.63 + 0.03 0471
Crude fat 024 + 001 0.65 = 0.02 1.600"
Crude ash 054 + 002 1.06 £ 0.04 0.160"""
Carbohydrate? 94.07 + 0.32 90.67 + 0.27 0.076°

UDW: dry weight basis.
2100 - (moisture + crude protein + crude fat + crude
ash).

IAll values are expressed as mean + SE. of triplicate

Proximate

composition

HoH R
+

I+
I+

determinations.
“NS: No significance.

9"p<0.05, “p<0.01, “"p<0.001

E%EEWE%

2

FHRE 7R R A B F 1059 9
IHTable 2), lactose® Ao}l
959 fEge] AEEHUY. N 714 ReE A
49| & 9T T2 47 38,059.54 mg/100
g% 25,005.36 mg/100 gO& FHFR 7FA 50
g "’E}%ko] o =0t} R 7HA R A O]
F92 8F2 fructose, glucose, galactose,
mannose} M, ©|F FHHE  ZRAROA =
fructose $Fgo| 17,441.28 mg/100 gO.& 714+
FHE HA9 9 glucose O
10,241.57 mg/100 gO & 7} &=ttt ESt 4
H 7hA R A B B o]gdRel sucrose
o} maltose”t AEEUT. A Fh] 7R
(Cha et al. 2013), & <l Hj3HRyu et al
2000) ¥ #ZHHS(Park 2019)% AT T &
A A3}, fructose FFol 7MY A4 UEd 2 A
T Al FARSEAT olef th2A| Fo] 2EA
S ZRARS] AL fET 2
fructose, sucrose, maltose <22 UERFOH
(Bae et al. 2012), 27HiS&E=
7 =8 Ao 2 YElYTtiSeoung et al. 2016).
©@yto] 7ot FujoflA Arists URE7IF T
oA AL HFe F 24 AHEM, fructose
9} glucose”t G ] 90% © & AFA|skaL
Ae AoZ YEPITHOh et al. 2008). 48
7HE = fructose?} glucose?t &4 =9
83% ol AAIskaL 9lom, &3] whto] Zit

fructose FFETE ofg} o]F72l sucrose o

v/
[o
S
X,
_O|L
i)

=N,

glucose,

glucose o]



Table 2. Free sugar content in watermelon radish powder

(mg/100 g)
Watermelon radish powder (DW)"
Free sugar t—test
Flesh Peel
Sucrose 4,825.54 + 97.39? 5,100.46 + 119.99 0.086™Y
Maltose 1,600.24 + 64.75 389.46 + 10.28 2761779
Rhamnose 6.98 + 0.11 1.76 £ 0.03 2.031°""
Ribose 258 £ 0.13 228 + 0.04 1.405™
Mannose 4121 £ 1.96 8891 £ 283 0.260"""
Fructose 17,441.28 + 34.58 9,007.90 + 96.80 1.427""
Galactose 22532 + 841 168.73 + 14.10 0.480"
Xylose 244 + 0.09 429 + 0.16 0.604""
Glucose 13,913.95 + 61.80 10,241.57 + 32.80 0.687"
Total 38,059.54 + 68.68 25,005.36 + 60.05 0.062""

PDW: dry weight basis.
YAll values are expressed as mean * S.E.
INS: No significance.

9p<0.05, "p<0.01, “""p<0.001
ol =A A= @3S e oge 299
AfERE AMET 5= QS Zo= wokdE

3. 7 ofO|-At

FENE 7HA e A B 4 ohvkeAlE
A% Z23Table 3), 8F9] B4 ofv|ieilat 9
F9| ¥ opn|iito] AEHO| F 1752 o]
LAto] AESHJA Ebr 7HA R A EEY
Z ofu|ieAl Tk 747 7,611.37 mg/100 gt
13,421.01 mg/100 g2 85 Ado] =4 Y
ERtT. ARk A4l A Feh] 71ARet A
o] A% 8,075.50 mg/100 gt 11,125.41
mg/100 g& 7HAFo] Blsto] AE EL9| F of
"] AL SkFo] =QktHCha et al. 2013). E7H|:
(Park 2019)9] & otlicAt FHg2 17,315.61

mg/100 g= FHHRO| 7hHAIRe} 42 Eo] H]
sto] A UEhd oY, 23] 39 2, 5
o] 1:!1 Ao] HU]‘A = o]—u]l.,:A]- %} 230 50-

03.11 mg/100 g9 W= Yept

Zupso] w3t

of triplicate determinations.

o ‘;’l—% Aoz ‘%‘ﬂ"i‘i‘r(Seoung et al. 2016).
Z=etEL FpA)BoL AZ o] & "k ofu| LAl RS
7} 1,877.77 mg/100 g@r 3,240.50 mg/100

go & FHME Aol & W ofu|icAl FEFo] ¢

=3t g5 ofr|iAl F valine FHEMRE 714
Hol= 33529 mg/100 g FHF AHol:
636.54 mg/100 gl & 7} =2 ke =k
oj2fet B¢ A et 714 Ret A R
=4 Aol fAfsto] o] 7R Blste] &

" ofu]icAl FEFo] EYTHCha et al. 2013).

B3 A FEh| ZHAEeE AE(Cha et al
2013), Z743(Seoung et al. 2016) 9 =7
Z(Park 20199 ALE " oAl F
valine @] 7P =3ttt 18y F 2541

34 7F2E0] 3L lysine g0l 7P &L A

0

S E9tHBae et al. 2012). $EFE 7RA1E9L A
9] & vjgS opu|iAke ZH) 5,733.61 mg/

100 g9} 10,181.52 mg/100 go 2 &A=t

°] & glutamic acid®| &Fo] SEF 7RAH=
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1,915.22 mg/100 g, 4% 2 5,439.20
mg/100 g0 714 B2 BRkS vehgich St
5 7haRe] & 74 ofoldl 24 Aund
glutamic acid, proline, arginine, aspartic
acid =02 HE=|om, 8 AAL glutamic

acid, aspartic acid, serine, arginine 9%

al. 2016), AHM E2H](Cha et al. 2013), &+ =
EM3} ZA 7FAE(Bae et al. 2012) 2 |
Z(Park 2019)9] A% glutamic acid®] $HF
o] 7Wg A ey, & A 2t fARE dxt
£ YEsth

bttt AlAshale] ks AT H(Seong et

4. X|gLt

Table 3. Total amino acid content in watermelon radish powder

(mg/100 g)
) ) Watermelon radish powder (DW)"
Amino acid t—test
Flesh Peel
Essential
Valine 33529 + 20.717 636.54 + 26.05 0.0107®
Methionine 4379 £ 460 3341 £ 353 0.446™7
Isoleucine 21838 + 825 369.10 = 10.34 0.104""
Leucine 319.35 + 20.71 556.39 + 27.57 0.160""
Threonine 22549 + 19.70 437.84 + 31.49 0.403™
Phenylalanine 192,75 £ 14.49 309.83 + 23.23 0.405°
Histidine 25835 + 11.11 364.48 =  7.41 0.307""
Lysine 28436 £ 881 532.90 + 32.79 1.995
Total EAA? 1,877.77 £+ 31.23 3,240.50 + 154.17 2.443"
Non-essential
Aspartic acid 605.46 + 6.9 1,205.32 + 4587 2.809™
Serine 344.02 = 26.16 783.88 +  9.25 1.483""
Glutamic acid 1,915.22 + 167.33 5,439.20 + 170.84 0.0017""
Proline 1,136.14 + 69.53 837.96 + 29.75 1.106™
Glycine 197.27 + 17.17 367.79 + 16.67 0.003™
Alanine 30034 £ + 2693 577.01 + 20.17 0.149"
Tyrosine 126.41 + 11.04 200.89 + 16.87 0.333
Cystine 1436 £ 1.66 1575 +  0.55 1.620N
Arginine 1,094.38 + 56.89 752.71 £ 29.58 0.7242
Total NAA? 5,733.61 + 83.15 10,181.52 = 34.79 115177
Total AA? 7,611.37 = 94.20 13,421.01 = 39.23 1.168""
EAA/AA (%) 24.60 24.10 3.183

PDW: dry weight basis.

?Total EAA: Total essential amino acid.
Total NAA: Total non—essential amino acid.

Total AA: Total amino acid.

JAll values are expressed as mean + S.E. of triplicate determinations.

ok k

975<0.05, “"p<0.01,
”NS: No significance.

p<0.001
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9] 4 ARAE F ZIAHARS palmitic acid
ol 27 18.19%%F 17.10%= 7§ =9k,
heneicosanoic acid, stearic acid, lignoceric
acid €02 AEHYr}t. 135 pentadecanoic

acid, arachidic acid, heneicosanoic acid+

Table 4. Composition of fatty acids in watermelon radish powder

(% total fatty acids)

Watermelon radish powder (DW)V

Fatty acid t—test
Flesh Peel

Lauric acid (C12:0) 0.30 + 0.03? 0.18 + 0.01 2.703™
Tridecanoic acid (C13:0) 0.10 + 0.00 0.05 + 0.00 0.308"""
Myristic acid (C14:0) 0.88 + 0.04 0.76 + 0.04 0.000N%
Pentadecanoic acid (C15:0) 0.30 + 0.04 0.53 + 0.01 2.880""
Palmitic acid (C16:0) 18.19 + 0.12 17.10 + 0.06 0.800""
Heptadecanoic acid (C17:0) 1.12 + 0.07 1.41 + 0.11 0.388%
Stearic acid (C18:0) 427 + 0.13 3.34 + 0.09 0.250"
Arachidic acid (C20:0) 0.48 + 0.06 0.90 + 0.03 0.986"
Heneicosanoic acid (C21:0) 13.67 + 0.07 15.11 + 0.13 0.719™"
Behenic acid (C22:0) 1.17 % 0.07 0.76 % 0.03 1.160™"
Lignoceric acid (C24:0) 2.04 + 0.03 1.57 * 0.06 0.986""
Saturated 42.52 + 0.06 41.71 + 0.10 0.440™"
Palmitoleic acid (C16:1) 0.92 + 0.06 0.83 £ 0.01 3.208"
Elaidic acid (C18:1n9t) 0.54 + 0.05 0.72 + 0.04 0.035"
Oleic acid (C18:1n9¢) 1.53 + 0.09 471 + 0.10 0.028"""
Erucic acid (C22:1n9) 0.09 £ 0.00 0.16 + 0.00 2.118"
Nervonic acid (C24:1) 2.07 + 0.04 1.92 + 0.08 0.800
Monounsaturated 5.15 + 0.24 8.34 + 0.23 0.0117""
Linolelaidic acid (C18:2n6t) 0.06 + 0.00 0.06 = 0.01 4,000
Linoleic acid (C18:2n6¢) 11.46 + 0.08 11.23 + 0.06 0.114%
cis—11,14-FEicosadienoic acid (C20:2) 0.18 * 0.01 0.45 + 0.01 0.000"""
Linolenic acid (C18:3n3) 36.73 + 0.16 35.15 * 0.09 0.604™"
cis—11,14,17-Ficosatrienoic acid (C20:3n3) 0.37 £ 0.06 0.25 £ 0.03 0.986™
Arachidonic acid (C20:4n6) 0.35 % 0.01 0.10 + 0.01 0.800"""
cis—4,7,10,13,16,19-Docosahexaenoic acid .
(C22:613) 3.18 + 0.16 2.71 + 0.08 0.800™°
Polyunsaturated 52.33 + 0.02 49.95 + 0.01 2.118"
Total 100 100

PDW: dry weight basis.

YAll values are expressed as mean + S.E. of triplicate determinations.

ok k

9"p<0.05, "p<0.01,
“NS: No significance.

p<0.001
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SHHE ZHA RO Hs] SHHE oA fojF o
B2 52 TS ek A S| 7HAR

HFAF F arachidic acid &&5F0]
S| A} w22 ot
AVSHA palmitic acid &%) 7P =&

A0 2 YEPHTHCha et al. 2013; Seong et al.

H
i

2016). SLEZSA ALY S erucic acid
7b EEE AN foFog ¥ w2 S
Holth, t7HER oA AR R 7HAReL A
A 2% linolenic acid &&o] 22 36.73%%}
35.15%2 7FF =9k, 1 32 & linoleic
acid oo w2 ZoE Yehgth Erhset
A4 Z2] 7FA = linoleic acid E¥HCha et
al. 2013; Park 2019), A& cis-8,11,14-
eicosatrienoic acid o] H7HERIFAHFAE
% 7F3 &7 YERHCha et al. 2013), & A+
Aot e S B HiFE HEEEst
ApAt FFE R 7HAR7E Ao Blste] &
A UebFeY, cis-11,14-eicosadienoic acid

L ST o] $uIR spARuL fojHoR

wo gk ek

5 KR7I1A

SHbT 7}’—‘41‘1—9} Ad 49 {714k AR
ZAIKTable 5), T 759 |74l AE=A
ZeHEEL ZLAIHOL AR WL malic acid o] 7}
A w9kom, 7}AR= 2,004.34 mg/100 g, A
22 2,073.57 mg/100 g2 SAZ ox+= Q1
it} 202 FHME 7ROl FL- citric acid,
tartaric acid, succinic acid, acetic acid,
lactic acid, formic acid &£2.2, 485 744 9]
7% citric acid, tartaric acid, lactic acid,
acetic acid, succinic acid, formic aicd 2
2 S Bk § f71 S R 7H
B= 2,927.05 mg/100 g <SHEE AE2
4,623.97 mg/100 go& FHMH A o]
7HAE b Hot oF 1.54] =9kt RO 2=
A 72RO A (7|AF 2 malic acid $HF
o] 71 A et £ At Zael fARE A
0]9 01 (Bae et al. 2012), $714+& malic acid,
citric aicd, succinic acid ¥ oxalic acid & 4

S ASEA A S22 % ST 714

Table 5. Organic acid content in watermelon radish powder

(mg/100 g
) ) Watermelon radish powder (DW)"
Organic Acid t—test
Flesh Peel
Citric acid 796.53 + 21.95” 1,891.39 + 103.91 2,368
Tartaric acid 4762 + 219 497.04 + 21.90 3.548"""
Malic acid 2,004.34 + 114.61 2,073.57 + 112.92 0.000~¥
Succinic acid 41.14 £ 2.60 3040 £ 1.50 0.634"
Lactic acid 1297 +  0.27 7187 £ 245 3.284""
Formic acid 1143 = 147 1222 = 0.58 1.850™
Acetic acid 13.02 £ 047 4748 + 345 3.4377
Total 2,927.05 + 139.61 4,623.97 + 241.79 0.574"

UDW: dry weight basis.

YAll values are expressed as mean * S.E. of triplicate determinations.

EEE

97p<0.05, “"p<0.01,
“NS: No significance.

p<0.001



5oj Hlsto] Zeu] ZHHol F {714t ool &
B9 % 37]4F 5 oxalic acid $5F
o] 7} +92H, acetic acid, citric acid,
UL
HI5I¥HCha et al. 2013). ZHi59] F9+=
33
o

=
Srov, =
succinic acid, malic acid €22 A=

citric acid, malic acid ¥ succinic acid
20] 97|Abo] A=E9 0, succinic acid
o] 7 &2 Aoz YENITHSeong et al.
2016).

6. HIEII
SFERR ZhalReL A7 Baro] HigRy A, E 9 C
RS 243 AI= Table 63 2t} $HEE 7
Arel Aol vkl A $FS 4 0.07
mg/100 g2+ 0.08 mg/100 gO& EAF §oJx}
ATt 7hARC] HlgYl E SRR
1.22 mg/100 g2 & A&F YL, HE AH9]
< HIE E7F AEE A ot Fe] 7HAR
-4 vleld] E 2 0.17 mg/100 g AEH AL
2 H3(Cha et al. 2013)=]o] $HEF 7RI E7}
ZH] 714 R vlsto] BlEHl E 9hgo] &2 A
o= yepgth Hjetyl C geRe SEbE hlEe)
Ado|A Z+zF 730.59 mg/100 g9t 388.71
mg/100 g& o HEEoH, 71417 =
o] AAHT} §ojFog &9kt T2 xS}l

1

T

A<HlH
—l—tul-—l—

Pt

T IRt ZE O3y di 3 ehitet 2 HlW 427
&3l Aa5 el C RS A %

14.51 mg/100 g, AT 32.16 mg/100 g,
2H] 62.32 mg/100 g (Moon 2016), F9] 2=
Az} B4 ZRAE ZE7F 18.1 mg/100 gt 13.4
mg/100 g(Bae et al. 2012), A Z2|9] 71
A HeL AL 747} 231.36 mg/100 g} 402.74
mg/100 g(Cha et al. 2013)2 57} ol 4
Aok fagol vlste] BE CE o R-5t
= gelskqint.

- =

n°\'

O
/\E'_

F1E

T 7HARe Al B 7o
Z3KTable 7), & 8% F714Eo] HEHAU
HREL JLAH O] & H7]7A ShERS. 3 484 .41
AZL 5,725.14 mg/100 g
o7 ubE AA9| ol THAREY &
At HME 7RA RS A%, K $Fe] 3,101.83
mg/100 g0 2 7 Wo| AEFHJY, th3o =2
Ca, Mg, Na €22 Yelgdt} Fe, Zn, Mn, Cu

= 5 mg/100 g "o E HEEHUT. FEE A
2e] Bl K ol 5,079.67 mg/100 g
2 71 go] AEFH3UAL, Ca, Mg, Na, Fe &2
& YRt} Zn, Mn, Cu®= 5 mg/100 g
£ FEEdoh 22 AAsle] &oke fawe
T P71 T2 9yt 5= 50.97 mg/100 g,

0|

7.
2<H Slako
‘T‘ noaT"i‘
et

A

o 5
mg/100 g, FHHF

AUl
‘I‘]EUF‘F‘

Hgto

Table 6. Vitamin A, C, and E content in watermelon radish powder

(mg/100 g)
S Watermelon radish powder (DW)"
Vitamin t—test
Flesh Peel
Vitamin A 0.07 £ 0.00? 0.08 + 0.01 0.319
Vitamin E 1.22 £+ 0.10 {LLOQ?Y
Vitamin C 730.59 + 17.49 388.71 + 21.92 0.113""

UDW: dry weight basis.

DAll values are expressed as mean * S.E. of triplicate determinations.

YLLOQ: lower limit of quantification.
#NS: No significance.
9""5<0.001
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Table 7. Mineral content in watermelon radish powder

(mg/100 g)
. Watermelon radish powder (DW)"
Mineral t—test
Flesh Peel
Ca 22843 £ 10.55? 394.23 + 11.03 0.002"""%
K 3,101.83 + 48.56 5,079.67 = 73.50 0.009™"
Mg 105.80 = 5.80 189.97 + 1481 2.808""
Fe 232 £ 0.15 1504 £ 115 3.095"
Na 4345 £  1.09 4167 + 116 0.030N
Mn 0.55 £ 0.05 1.66 £ 0.10 0.874™
Cu 0.12 + 001 0.40 = 0.03 45717
Zn 190 £ 0.11 251 + 012 0.012"
Total 3,484.41 + 165.83 5725.14 + 199.04 0.066"

PDW: dry weight basis.

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

9"p<0.05, “'p<0.01, "p<0.001.
“NS: No significance.

ZAE= 71.16 mg/100 g (Moon 2016), A4
Zepd] 7HA RSt AEL2 ZHF 366.00 mg/100 g
9} 4,440.00 mg/100 g(Cha et al. 2013)& &
o] & 7714 o] vhE ARkt fasE
o 52 AS RISt} T3 ukEe] 7HA RS}
AR} nRRA R A FeE] 7HAReF Ao
e F71d F K o] M B, Ca,
Mg, Na =2 & HEEUHCha et al. 2013). ©]
A AERE, 45t &5 4 2T A% K &F
o] M} &8keH, 11 9o Na, Mg, P, Ca, Fe,
Zn 5°] AEEAHKim et al. 2007).

o]

. pH, 8= H Mz
- 7HaRet 44 239 pH, 9 5 A

274% ZH(Table §), 55 71439} 7

£ 5y
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)
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Z, EFAx F F2AE, S5 F AX

)oll W2 pH W3l w3tk
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o
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-
=2
2

0= Yehgth(oo et al. 2017). ol 2fo]
E & drolM AR R E TRaEe AR
A ¥ A RS FAAZ ] A5 wiEo]
2 Atz

T FHF 7= 7.30 “Brix, U A
A2 6.53 ‘Brix0E FHE TpARIE ZHAnn
T2 RS Yk 934%, 9¥0x ¥ B
AE, 3% T IBAR, 35 A2 T £2AY
g T BEY] A9 G 3.62~4.02 WS

Helfol(Joo et al. 2017), & AFoA ARESH
TAAXAZ FEMR BEo] gt v w2 20
2 UEhdth A R IF BHdolA 2
Z9 d= 6.5~16.9%( Brix)°|H(Oh et al.
2008), 5%9 ERA #AFO dEe 8.7~
11.3%(°Brix)2txl E1(Kim et al. 2005)%] 0] &
Aol A ARERE SEER 7RAIRLS] B vt
Erh g2zl 9715 1D Tl vsiAE @
A9 GE7h 22 0] &ohs 2 0E HojHr
Are Prs Yeplis 139 3¢ S8k 7t
AlE7F 53,028 SHHE A4 48.280) H]sto] =
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Table 8. pH, °Brix, and Hunter color values of watermelon radish powder

Watermelon radish

Hunter color?

H ° Bri
powder (DW)V P e L a b
Flesh 6.32 + 0.03¥ 730 £ 0.10 53.02 + 0.51 26.08 + 0.21 -3.23 + 0.50
Peel 6.25 + 0.01 6.53 + 0.06 4828 + 0.74 -437 + 0.18 14.94 + 0.56
t—test 2.703™% 0.400"" 0.261°" 0.0427"" 0.024"""

UDW: dry weight basis.

PL: lightness, a: redness, b: yellowness.
JAll values are expressed as mean +
97p<0.05, "p<0.01, “""p<0.001

okom, AMEE Uehlls aghe $EH 7H
o] B 26.08, HF AL -4.37= FATt
ol YEt FHEE el bk FEF
7PART} -3.23, b A2 14.942 ER
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5)5=
Ado] 7HRET =2 32 UERilth SEkE 7t
AFO] aglo] &2 olf= 7HIEC] o9
anthocyanin o] /]?l' o2 FwdHEt Joo

et al.(2017)°ll st
A, 55 F €F
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9. F2 #8, & polyphenol, flavonoid
anthocyanin &2t

R 7HReE A —Er?;% 80% &= &

gt Z3KTable 9),

F2 S &2 7HREE 34 24% AL 15.25%2

7P ARG BT A8 3589 Als)
ol $pdli 1 FE o] Row FA4dol

goldth. £2 48] 10%
ARl Q%

ojAJol™ AtAstet
J=cky H1E0] 9J=H|(Hah et al.
2003), & A7OA ARERE FERE THAReL 2

o] & $&2 1T 10% oo 2Rixlo] 7

S.E. of triplicate determinations.

AR o= &g 7Fs/do] &2 APkl HeE
FEHE 7HAReE 9] § polyphenol ¥
3} F flavonoid TFS v &4t ZIHTable
10), ¥ polyphenol T2 FHFEO] JpalR=
127.92 mg GAE/g, ¥+ A& 117.06 mg
GAE/gl & FHIF 7HA O] &
Fo| AAET =4 SH=UH
9] A= & polyphenol $He 87.63 mg
GAE/g(Ko & Jeong 2017)Z2 8FE 7FAHeL
ZAo] Blsto] Wttt WhH APREO] EEQ1 HE
LERe PERE IF F3 55 59 7T
8= AMZ 8% & polyphenol ¥&F2 77t
290.45~414.37 mg GAE/100 g3} 274.48~
646.66 mg GAE/100 g& EIi(Joo et al
2017)E . ot A= & AFEY A U
ERgteh A AH 293 FH2 F phenold 3t
A= AR st fEPo= B0 &=
o] golsHl(Yoon et al. 2005) HEZ Atz o
2 GAYE o1Z 4% F phenol 3go] 37kt
ol Hil(Lee et al. 2009)5t0] @A} 22

polyphenol &

vE BT 358

Table 9. Yield of 80% ethanol extracts from
watermelon radish

Watermelon radish ethanol
extracts

Flesh Peel
Extraction yield (%) 34.24 15.25

Parameters
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Table 10. Total polyphenol, total flavonoid, and total anthocyanin content in watermelon radish

ethanol extracts

Watermelon radish Total polyphenol

Total flavonoid Total anthocyanin

ethanol extracts” (mg GAE?/g ) (mg QEY/g ) (mg/100 g)
Flesh 127.92 + 0.76" 46.94 + 0.31 18.97 + 0.27
Peel 117.06 + 1.23 10.54 + 0.27 1.03 + 0.04
t—test 0.762""" 0.308™" 10.677°

UWatermelon radish powder 80% ethanol extracts 1,000 ppm(mg/mL).

YGallic acid equivalent.
“Quercertin equivalent.

YAll values are expressed as mean * S.E. of triplicate determinations.

97"p<0.001
7k "ol & polyphenol 3ol FaFS vzl
AoZ AzHEtt ¥ flavonoid 2 HHE 7}

AlF= 46,94 mg QE/g, HH BEZ 10.
mg QE/gl& FHAEo] FuE 7HAE9 F
flavonoid &&fe] AAHT} FojFor EQF
ofz] F7F 459 flavonoid T Bl sHE

U
N

NA

*E W, T 243 mg/ml, AFA 7.51
mg/mL B2Ed 5.02 mg/mL, 7F] 4.32 mg/
mL, B 2.54 mg/mL, EUE 2.24 mg/mlL,

SHF 1.81 mg/mLE &= o](Lee et al. 2001)
$HL7} g2 PaAEHRT £ flavonoid Tl
24 @itk AEAC dEy EREC Us=
phenold 3IRMEE2 flavonoid, flavonols,
flavonones, flavones, isoflavones, flavan-3-
ols¥ anthocyaninse XE3olil <, AL
A, WA, ek, A, 9IS 5 o
oFst AJE] B 7]ko] 9 AoZ HIHO]
(Vallverdu-Queralt et al. 2010) $4H-5= A
SAZA 50| U AeE Amun:
Anthocyanin AaE FFolL} 249 Auf,
1, £7] 4 9 S04 FAEE HF24 A9
$84 MAZ(Francis 1989) A29] A5} 9 =
3 AAIXZ|AL, SHAHE $A R 9 A%

X ©T o
Ag, HEF, 298 2e 5 €9 I g A

fu

of £ FL 7}3l ghaksl E-o|tHPark et al.
2014). S9HE 714188} A2 9] anthocyanin &
HTable 102 Z+2} 18.97 mg/100 g2} 1.03 mg/
100 gO & S8Rt ZAZAHT} 7} anthocyanin
o] thg ohREo] AU AT FFRl HEE
2370} £u9] anthocyanin S 6.22~
7.50 mg/100 g¥} 3.05~10.72 mg/ 100 g(Joo
et al. 2017), 7t wis £%9 anthocyanin &
2 9.46 mg/100 go&2 HilEo}(Park 2019),
SHEE 7R R7E AARhe]| &k Ao thE
AAEHT} anthocyanin o] &2 742._ slo5}
It I3} Joo et al.(2017)0] EilSt HEEE
Fo} =8HR9] anthocyanin §go] & Ao] H]
sto] 2A yehd AL ol 77 78 A
Z|HA] anthocyanin®] @of &Jsto] AkgtE| o]
(Marklund & Marklund 1974) 1 $t=Fo] #|3}
H Ao HoJAr}

=

10. DPPH radical 27{gr

2,2-diphenyl-1-picrylhydrazyl(DPPH)E ©]
835t DPPH radical &AZAL X2 3piks) A
Huk-go] #o5= free radicalo] FASE EE 2
HE HAE AlFdol Z AFAofx] g0z
A= LPE ol85to] SHSHATHKIm et al.
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Table 11. DPPH radical scavenging activity of watermelon radish ethanol extracts

Concentration

DPPH radical ICso"” (mg/mL)

(mg/mL) scavenging activity (%)
0.125 13.67 + 0.58"%
0.250 24.04 + 0.878
Flesh 0.69
0.500 41.78 + 0.36°
1.000 67.56 + 0.909Y
| ish
Watermelon radis 0.125 207 + 0.54°
ethanol extracts
0.250 441 + 023
Peel 0.500 18.20 + 0.35" 1.38
1.000 36.33 + 0.327
2.000 72.89 + 0.58°
BHA? 1.000 86.74 + (.28
BHT? 1.000 88.37 + 0.08"
Ascorbic acid 1.000 93.48 + 0.00*

YICs is the concentration of sample required for scavenging radical by 50%.
YBHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole.
YAll values are expressed as mean + SE. of triplicate determinations.

YMeans with the different letters(a—k) within the same row are significantly different at p<0.05

Tukey’s test.

“Means with different letters(A-D) in the same concentration are significantly different at p<0.05

Tukey’s test.

2001). S 7RA1EeE A2 o] DPPH radical
27 AL vlw 245 A3H(Table 11), $E5

7HEE= 0.125, 0.25, 0.5, 1 mg/mL B4
Z¥7F 13.67, 24.04, 41.7, 67.56%= Jeptt.
SERE Ade] A4 0.125, 0.25, 0.5, 1, 2
mg/mLolA 2.07, 4.41, 18.20, 36.33, 72.89%
2 Z4H9 7hA RS A dgtE FEE
BX =t-of H|g|5te] DPPH radical AAZA0]
Z7VelAet. 50% radical &7 24391 1Cs0@kS
ALt A3}, EEE 7HAR= 0.69 mg/mL, 4
dbt A2 1,38 mg/mLOE $EFE 7RAET}
ZAAHT} DPPH radical 27 84J0] 953 A2
E YT of2f3t il R 7HAIRETE AE
Hot wEgl C, H[EH E, polyphenol,
flavonoid ¥ anthocyaning o] $3-517] o

Fo= Wt e 229] 49 DPPH radical

2~ =
T‘i}_"l—

=
o)

by

2AGA ICso@kol 252.52 g/mLoE UEht
(Jeong et al. 2014). AHHE 7}HA1E =&F0] H]
E FE=0| Bist] Atst ZA4o] it Ae=
LHER T

11. ABTS radical 2712

2.2-azino-bis-3-ehtylbenzthiazoline-6-su
Iphonic acid(ABTS)= ABTS7} potassium
persulfate®} ¥h-5-5ko] HEM0] ABTS radical
o] A= Z(Vandenberg et al. 1999) Ats}
Aol 93) radicalo] AA=HA HFFA0] DAL
= YEE ol&sto] AAEES SA5IITHKIm
& Han 2018). HF 7H4Fe} 7] ABTS
radical £2AE/dE E4%t A3KTable 12), 5+

2 7R 0.1251, 0.25, 0.5, 1 mg/mL 5%
oAl 34.70, 56.07, 88.40, 95.72%= LFETH
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Table 12. ABTS radical scavenging activity of watermelon radish ethanol extracts

Concentration ABTS radical
ICs 'mL
(mg/mL) scavenging activity (%) " (mg/ml)
0.125 3470 + 2.192%
0.250 56.07 £ 0.59°
Flesh 0.18
0.500 88.40 + 0.50°
Watermelon radish 1.000 95.72 + 0.07°
ethanol extracts 0.125 18.33 + 0.57°
0.250 33.54 + 1.19¢
Peel 0.48
0.500 56.32 £ 0.72¢
1.000 89.77 = 1.77"®
BHA? 1.000 95.59 + 0.29*
BHT? 1.000 95.72 + 0.07*4
Ascorbic acid 1.000 95.55 + 0.07*

YICso is the concentration of sample required for scavenging radical by 50%.
YBHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole.
YAl values are expressed as mean * S.E. of triplicate determinations.

“Means with the different letters(a—e) within the same row are significantly different at p<0.05 by

Tukey’s test.

"Means with different letters(A-D) in the same concentration are significantly different at p<0.05 by

Tukey’s test.

SHHE AL 919k T2 B4 18.33, 33.54,
56.32, 89.77%= S74=|0] R 712 ReF A
L5 5xof Hlgste] ABTS radical £&AE40]
7Pk A2z YEhhth 1 mg/mL =004
FAUZHQA BHA, BHT, ascorbic acid9]
ABTS radical &7 &/442 27 95.59, 95.72,
95.55%% HIE 7HA| 9} H|SRt =27} YERY
ZeHEEL 7IAB0] =0 SlAkgl EAJS EIS 4

AU, ICso%k2 EHE 7HA1E7F 0.18 mg/ mL,
FHEHE 0] 0.48 mg/mLOE FHHE TR
7} A HETE ABTS radical 24840l S8
HYt Teow et al.(2007)2 19%9] 1+ut9]
ABTS radical &7 &4< vju £43F 23} o
AA oz 2ARHo] WA SA=HY=H, 15 A
SF Ao 1atuprt Hlw A o] #A yEh

2 AFET} [FASHI

12. FRAP &4

FRAPL ferric tripyridyltriazine(Fe’*- TPTZ)
A7 4s &) 9
tripyridyltriazine(Fe?*-TPTZ) 2 $Y=:= L
£ ol&sto] HES HHolch
(Funasaka et al. 1999). $HME 71A1E9} 74
] FRAP 2/4& £43% Z7KTable 13), $H-F
7HARE= 0.2, 0.4, 0.6, 0.8, 1.0 mg/mL &&=
A 188.78, 218.67, 240.56, 250.89, 267.56
mM FeSO4/gl2, FEE ZAAL2 99} 22 5
oA 133.55, 150.67, 151.11, 152.56, 163.67
FeSO4/gC 2 7= HTable 13). 4% 7}
A5ol A4 BE skof vlgste] FRAP 40
S7toke ZA0E UEHon, SEbR 7hAE9
FRAP &/do| ule AR 2 22 g2lst
At} ol= A& F&E9] hydroxyl groups?] £
Ao]| o5 L/gAtA AESS JAAIA P4

ferrous

=5l
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Table 13. Ferric reducing antioxidant power of watermelon radish ethanol extracts
Concentration FRAP value
(mg/mL) (mM)
0.200 188.78 + 0.39V
0.400 218.67 + 0.88¢
Flesh 0.600 240.56 + 0.84°
0.800 250.89 + 0.96°
Watermelon radish 1.000 267.56 + 1.02°
ethanol extracts 0.200 133.55 + 0.69"
0.400 150.67 + 0.34%
Peel 0.600 151.11 + 0.84%
0.800 152.56 + 0.51#
1.000 163.67 + 1.21f

YAIl values are expressed as mean +
YMeans with the different
Tukey’s test.

o} FAo] UERt o
1999).

2 AlREHHDuh et al

2150k 49| 0|t}

—E’»‘i‘cﬂ‘i‘i‘:} EXL

L= K}

Al e R AR O] 28 [Eg
fructose, glucose, sucrose, maltose, galactose,
5 frelg
F7F AAEY EU0H. 74 obv| 4k B4 of)
LAF 8% B[S oAl 9F O R F 1750
AEE UL, R MR A 25 glutamic
acid &g°] 7 T APARE ESPRAE
115, GLEZA P 5%, oAt
7E9 & 2359 AFAto]l FEEUoH, AxHA|
WA E RS LS S THI R 2
Hr} olon ThoEmsxut 5|
ol o &7 ergteh $71

mannoseHoH, & Sleko. Zeube 71l

2yl 7

O A< =
o e
kel o A =
elg= XN _’_Hl-_,_

S.E. of triplicate determinations.
letters(a—=h) within the same row are significantly different at p<0.05 by

o] ZFA Rl BIsf oF 1.58) &A AEEA2H, 5

Y JRAR 9 Az BT malic acid $Ego] 7F

A 9keh. S 7haRo) wehel Cot Hletl B
Sk 7o) Hlsle] o gkeh. S h4se
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)
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