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Abstract This paper presents the scientific basis for the significance and physiological activity of
gongyang as tributes, focusing on the four summer fruits, i.e., grapes, watermelons, oriental melons, and
dragon fruits, which were used as one of the yukbeopgongyang in Yeongsanjae's thorough literature
review (yeongsanjae and 2010.3~2020.2 published fruit research). As a result of the study, the fruit is not
obtained from fruit trees, but from enlightenment. Chemically, the fruit had a high content of
antioxidants, such as polyphenol and flavonoid. The fruit had excellent DPPH and ABTS+ radical
scavenging activities and reducing power. The skin of the fruits, the non-edible part, had higher
physiological activity than the flesh, the edible part. Therefore, further studies on the physiological
activity in each part of dragon fruit and regarding how to ingest and utilize the peel of the four fruits

need to be conducted.
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1. M
FAR (B = E1249] stHE FAHTH)E 9
S HAES gFoA EHY 7FEAT} AYHE THA|
A DS olFA st THYLX R 3Fol=H
Rt F=FETH1-3). YA EL)S SN vHdE= &
AMd B e FFHAHEBIL)S Esitt 26008 A,
AZE(ff)o] olXollA HIPFHEER)S Hotlor FA
o] WIS FAFHELG L)ol=tal Sttt o] FA3
AS AYAFEHENDCE AETE Aol FAoITH2-6].
S (A2 HElEe] AGAAFTRKIN o Ho
(338 Attt2ot Eotel7F $E2HSaddharma-pundart
ka-stitra)?] Fgoln], FoHTHE HIE WHA(HH) 22
AT 7t2olgke 9ul K ASHE (S o]
2 B27]% SH3). J4AH= o] §skE e wElE vt
go2 g HIPIGEHIEREMS 7 ECE 3 B Mk
oJ&lolH, 497449] WA Feo]7kE StrH3-5].

SEuEtellA QA7 AAIRE FeiHEA st
A= FOH4,7], A2pAHRE FAR|Y] FHQ JE
Lo Enoje7t AlgE 7150] SIh8l. olof FY4lzt
Ald, B1 8715 Sot A EEi#f, 774 850
QA)7F SHAKE BAADA A S 71 2AA ='
Al QA4 7]Eo] = 2oto] A HegE B
ATH3]. 16619, AACH#)C] WA 2THS(HkE
FEo] ootd 18] = FEAOA H2AA &8 T
Foilo|A AE sk, FHQAQl FARPES
J-E3sto] AEA 28T Ajejalolt shirH6-71. 11
21 2457 HSAGER e .59 J4AE A
A7h £EEo] SiTH7l.

G ole ExSol ol Huj(RE)<t vt
5 HuR 59 En 7821 2R(EE), HET FAGH
Eolehs vled 247 :3tEe] Qirk 19734 110
A2 FQEFEIA(E 77802 AAFEUeH
19879 114 70f thA] o, A 5ol Fablizks B
o= B3 F/FFE A 5052 RG] =9
T}H3,6-71. 2009490l FUIAT AlAIFE-FATl SA =
HA BudeRA £ ASEIEAS] 7HAE FAH S
2 QIFFRISITH6,71. o9 Zo] JAAE= Y, 7HH),
T SHdleolzst & & Ut

FAA Y] APHA = v Exgoict. AR 94l
oA mFo] SIS Yo oFeo B3R FASIYE(E
g EEDE Wol A IEol&(HMifEE) o2 A2,
SJAAE 3ol ASEHGMRIEERE 3 ohe e

=
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#)ol mhETH2,3,6].

SHTG FHA), S08), KL, =HCR), ), o
(K & 67HAZ 27} S (i), Rroks(iReeits), T
YENEATE), AZTHHER), HTHERD), ALEvG#
Rk 9ulE AdrH2-3,791. M-S Aok
TRA2 THge] 3, Aple] o] Fr=ejor xpujo] &
oi7F AU Zpuje] Gule He|, £ EEo]
22[29] FAHAONA ALAGK) - TAEE - S
B Qu|= FasHA 2ot IS A& AE
oA A HFRo] IR =1oflA] = Zo] ofY
gk 2o Hiet w9 LR HEel Sl <
ol o]Folx ZAor ¥ Ade == BIUH=
JulE 7KL QUtHol. ERE FF= E5 Byt
(FAY qFIY2 715) P2 HFE == 75

1

==y
— X

(\IER, 77189 2EJFL 7I9)re THER A
Aol B A e SAY] FARR 7|uE 2 et

Sto] 3ot 712857433 Aol ot skl
&, o= 7|34 o, 2 HET 14,
Qe AL I, oA 50| Qle FAoE
FEZ 5 YA Z7[E o] SltH10]. olskeE o
&2 o= vitamin C, vitamin E, f8-carotene® &
Aks} H]EMR1E} flavonoid, tannin, catechin §9] 4t
3} 8ol FHSHA o] free radicald AASH=
FHASHso] Hold 41&(11-13]02 T3S AEo] &
F}-H o]},

olo] £ oA £ 1FE B F4AHAQ] Fol
Aol yehd B F A7 Al EE o5d oA
A EE - ol - 39 GHO] FFEEAY 992t Vs
A gItE st At stk

1.1 AU

Fafel SAoke A FRol= AHMalus
domestica) + W\(Pyrus pyrifolia Nakai) + % (Vitis
vinitera L) * F8N(Citrullus vulgaris L) - &3}
(Hylocereus undatus) +
W(Diospyros kaki L.) *
TN Chaenomelis Fructus)
Marcov.) 5 10%°] AtH3l

X5(Punica granatum L.) *
2 Cucumis melo L) + &
W2(Citrus  unshiu
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£ A+e 1034 5 QA7 A EE 45EY &
A 4FEE, FY, o SIS FA0E FYERAY
ou|et o]5tekA Rl E/dof thaf LolH 1R} JAA A+
A ¢ 2 5~1047H20109 39 ~ 20204 29) g
IFUSSEYRABARISS), IS HHETAH A
(NDSL), =3 =ATHNALS 53) &ras o) A=
gol] 3t FHATES ot FFPHoR 7 1
skt

EuoA &2 Ho|GEHZE HAhKpljana &2
puja) =t TH3L FF A PR AAE I
A5t B oju|9] FPL £ dFoly, H v

= (), M), s ARCEHY 52 329
A FE=H)S 1A= P9 Aks ulgitt3,14]. A

=2 47 Yol v FALE, v F4E oAl
£ HE &5, HE B2 fsiAe B0t viE 24l
oA olFojZtke HollA 3% 9ulg & 4 Aot
[2,3]. 3L 71 H= 242 AESU|CHEARE B
A(ile) s B0 TGS () o] =] ojoF gt
A AAEKR, 7PEL R AF401A 42 &
4)), AR, IHUREE, 12 2 348 s
= Z)olH Fu|(Amk)= ot &5, Algt A9k w2
oj-2gtolth3]. 27| ExAgde] Qotd 4l A7t
9] @40t 718st IAE 2= AoE HAFEO] 9l
tHB]. SRR AE FE212 Z4l(bhojana), BHE &
4l(khadaniya), 44 Z4|(sayaniya), +=(pana)7t
Sl &= o T2 Tt S0 R ERE HE F
Fo ALY S1-8EATHE]. T AR GUCEHE
BRONA “TALEYI AIERRE JEpEh IR AGE F 2R i
5] ©R” Stoo] Tees] AR =loflA A=
EZo] ot &g gt 59 WA (—Hal)ol
B3 QojA] o]RojW o= B9 AN EA=R
= 9ulE 7ML lHH6L.
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% 2SS w9 &5 HetsHAl kAL sl e
A= Tl F5o] HRoiFoH FERHA(H
B, S, ARCEDols 415, TILHSAM
EHADLH2A, AEEeY FRAE)E 48F59
THA] Higt 7ol 20askaR) O <A sh=a-8at Al
d S TdRt 71sAdel 71EE0] 10l 53] FelE
A g g IR shef oRgo ' ARSIt
7|22 FHde) AgAT} Bhe o]t 2EHe A
stal Arol g mH Al = 2 Erhe Aot
(15-16). & A7+9] 2 i3l Zee 71835733 ol
v, ke WA Y, Fole AsiAEEE Fe,
okt FE5ol e ACRE 7IEHo] UTH10,17].

2.3 FAo| SEet HEnAo M|

231 &

23.1-1 €Rtxd 9 715488

I (Vitis vinitera L)= YA 5785k 2oyt
F2Rhamnales) EEIHVitaceaePl &3h= HIA
FEAEE oF 8000 ARE A= o] 2 Qlzto] Auj
3 AE 5 7P eEiEa 7P Eol A= Sl A
% shtoltt. Zatoll 114 7000159 thfst %
o] o A AF, HAA, MBA(Muscat Bailey A),
o], Al 5 AulEEe] vhFsit18]l. 8 7]

L B O
‘6‘/‘61 /\é'x_v—x_‘

]

Y o

polyphenol, flavonoid(anthocyanin,
procyanidin, resveratrol, catechin, quercetin),
tannin 522 free radical &7%, IAISlol FA
A7t WA H FAsks, FES A8 I B2 59
ABegido] 53 A0=2 LA JrH18-19]. 29
MM AQ1 anthocyanine F9 ZHIAES] Tl
2 $8AE AZAA rhodopsin® AFAS £A5}0]
AlEE =olH F, a9, AF&Eol Jlor SAAT
I LDL-EH 2SS FYoHA Aache A= Harg
"} QItH20]. anthocyanine ZApo| ZXH3lo] 1189
104, FHojof= ZH&9] 10~3.58 = S 3H21-23].
EEoll= catechinke thF 3hoto][24] EF5AEES 7
Aot BIHE JTH25] HEAL e X SolE7|<
AzoE B2 49| resveratrol E3HE 0] AT}H26]. ©]
resveratrol ZUAIE G A 5 ot ALY
ZHAM[19], AW &4 WA, HEFS doke €
AT A @ MmN It ATE] Q=
RhoA(Ras homolog gene family) @& 9A|27], T
S A BAH28]7F B
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2.3.1-2 gy 9 AT

2ro] FEY a7 F 7P FRHE AL A
“Jo]ict. olof Table 1°f tHEHSI 3:‘.54 Farst &4
AT AINE AASIRAT. Table 10 AAIE vRe} o] &
T+ total polyphenol, total flavonoid, DPPH
radical ¥ ABTS' radical £7%, &8, &4440Z
ROS(Reactive Oxygen Species) 4d2A|, glutathione
2343, lipid peroxide 59 &4t E-coli K129
it a3}, NO(Nitric Oxide), PGEx(Prostaglandin
E2), TNF-a(Tumor Necrosis Factor—alpha) IL-13,
IL-6, IL-12 #af 24, 7125, IgE(Immunoglobulin
B), IL-4, YA F4] JA| —«] FAS FIPF B
AtH29-32]. HAAT(muscadine)E%=2] E-coli K12
o gt F++ar, NO(Nitric Oxide) ¥ cytotoxic A
5 &40l R EJEH29]. Chu(2018)9] E 1o oJshd
L FNFEEL AL FES R, UVB
(Ultraviolet B radiation)oll &3t m&&A; 7i4d &3t
o} NO9}t PGE;, 94 cytokine(ZFHARIA TNF-
@, IL-6 5) A4 A, o] i 435} ﬁ””c’]z}ol
B3 IgE9}t 1L-49] A AAZHE B3t ofEnj i
Adadte 99t Aoz REIEITH31] Kim
al(2018)9] Hio| oot ZE=ReFEEL 5 T
ASHET radical 275 2 AE BHAEE A4 59 53’

O
o 2

ﬂf@j— g-/ﬂo] E__T_V_E]O—] otq Aﬂ# q-] :G:I-A-IA]—/\}_(Ros) 2
A% B2 ATAEAL o4 5 AERE R} 95

3t A0 =R Yepsith &3] AZoIA Y ~BHPE %
H ASIAEF Ao et IAE BE aTel =491 A
o2 Uehy 7|SAELAEAY TS AASHIT
[32]. Baek(2012)9] Hiof ofshd uf @ 3 & 24
HE X3 BAEE n-6 AW4Hlinoleic acid), E
AL n-9  AHHHoleic  acid), n-3  AHRAF
(linolenic acid) =02 BXSIAAL o] w2 A2
= Uehon, &4t AgAA 9 AA, akst
84 Glutathione(L- glutamyl-L-cysteiyl-glycine,
GSH)AS dsamel A 919F AIZAGS), 24 Al
I (HT-29), AR-SSAEHT-1080) 54 Al 59
gAadl, AlE W NO 44 A, pro-inflammatory
cytokine?l IL-2 IL-6, IL-12 AAF 4o}
anti-inflammatory 1L-4 FAZ 71 5 F<F &AJo]
BUEIH30]. E FANE FE52 A2 Caco-2 W
HHHEANN AEZ7} Had Aol wad whE 9t
[331.

ReFEEZ ol8% AFATE Table 29 AAXE
HRQ} 2k Park(2016)9] AtE 0] o5k E=FAt
FEE Fo7t U9/ o A9 AHhHo et
HhSoll 378291 FFE A CH[34], HAFe] F

N

Table 1. Antioxidant activities of grape(Vitis vinifera L.

Antioxidant Antioxidant Antibacterial Anti-inflammatory
Specs . . . References
component activity activity disease
)
Muscadine 1 i . £ C_OJI_ Kl.Z NO? production inhibitory, | Park & Oh
Total polyphenol | DPPH” radical scavenging antimicrobial .
grape . Cytotoxic inhibitory 2015 [29]
activity
NO production inhibitory,
Total polyphenol DPPH radical scavenging, IL7-14, 1L-6, 1L-12
Wine polyp i ABTS™radical scavenging, inhibitory,
_ Total flavonoid 5) ROt _ . Baek 2017 [30]
by-product o-anthoevanidin ROS” production inhibitory, IL-4 production,
pri Yamain | GsH® production AGSY, HT”-29, HT-1080'"
cell line inhibitory
D _ 10
DPPH radical scavenging, ?Ii(-)l;cii 5 ’ II{\IIFZ a
Branch Total polyphenol | ABTS'radical scavenging, inhib{tor ’ Chu 2018 [311]
Total flavonoid Reducing power, orony hibi
ROS production inhibitory p rulrl)tus inhibitory,
IgE"®, 1L-4 inhibitory
DPPH radical scavenging,
Root Total polyphenol ?}Egglg)adéﬁcs%?vengmg, Kim et al.
Total flavonoid ROS production inhibitory, 2018 [32]
Lipid peroxide suppression

Y DPPH: 1,1-diphenyl-2-pictryl hydrazyl radical scavenging activity, 2 E coli: Escherichia coli, ® NO: Nitric Oxide?,
9 ABTS": 2,2-Azino-bis-3-ethylbenzothiazoline-6-sulfonic acid, % ROS: Reactive Oxygen Species,

9 GSH: Glutathione L-glutamyl-L-cysteiyl-glycine, 7

IL: InterLeukin, ® AGS: Human stomach cancer cell,
9 HT-29: human colon cancer cell, '° HT-1080: human fibrous breeding cell, 1

) PGEy: Prostaglandin Ea,

2 TNF-¢: Tumor Necrosis Factor-alpha, » IgE: Immunoglobulin E, 19 FRAP: Ferric Reducing Antioxidant Power,

Y ORAC: Oxygen Radical Absorbance Capacity
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ZZ 5o 2 #umel S8 o5 R A2 a3 #9(D)

A 2ol 3880 FFE VA= AoE BaES]
oH35). £ AAAE 18U AR @eigAE 7)s
WA oS Wo] 1A R APt A s
9] @A o] o] E AR HIEITH36-37].
ETFA & BIES kupperman's 7§d7] A=K
7t B8] HA4AF o4 498-& o= 1257 FeF
gt A3} QHEER, Wit 5 9719 Bt S4E0l &
AEYTHe H1% QIHH38]. 2= &5 Foj= QA
Y MDA-MA-231 AIEE 341& IABIL apoptosiss
FEske a7 Qo] K ool Tgol = ([39],
TS/ APIEFRICE QIgh AZEAPES AAIsto] k-t
A2FE MAske ZAoE RuEQITH40l. X AA7}
A= H,02(Hydrogen peroxide), Superoxide anion
radical A& 5 free radicaloll &3t =3} <A,
melaninAJAd 9] A G40l tyrosinase A3f Aoz
OISt u| g3} elastase®} collagenase #|3f 4O 9l
St FE/WA &3}, Staphylococcus aureus, Staphylococcus
epdermidis, Staphylococcus pyogenes, Enterococcus
faecalisol ATt FHEAT F2 L P54 A
= 7 A& UEhd 7154 AFEA ol-87Fs/do]
A= AJTHA1-43]. 11 dee ZERAE ESEE
B3o] Hgta #HHE oA AEF, 45 ABPAEHA
o 3gAQA FFE vH e Bill44]9 2ro] EHst
7 gt a3H45] APAl46] E ASFEL FAR
}H4717F B bf Sk

2.3.2 4t
23.2-1 I¥txA 9 7154E

$ENCitrullus vulgaris L) Y= Cucurbitales)

BN Cucurbitacease)®] HEAXEZ AINPER), =T
kIR, SHEHEEH), AT E Shot, A=
ofzz|zloln L-ejuet= 15074 A AAEL7]
o srutAulo] thgt 7]Eo] Qlrt. FEk2 thEAQ] ofE
AR SRS 0%V TFot 2w, T "H s
59 F7143} fructose, glucose, sucrose 52 72
g, citric acid, malic acid, succinic acid, fumaric
acid 59 §714H48], citrulline® lycopene®] Th&F
FrREO] ol FakkEE, A, T, §H|, 1E
&, ThololE 5ol 37} Qe AR A Sl A
FEThe vl v FRE o] Ut E4otu|ieAkel
citrulline® 84 Apo|Z9] Z7HIAEZRE AW 84
e =9 ozt F ZACE IHA o
[49-50], AWollA ASI=HA arginineC &2 AE=H
A ABHIAE S7HA B o7 7150l B
53 511, ESF lycopene carotenoidl H=
A AEAAR B Qolut A T4 A4 E A
SR Y(macular degeneration) AR} = A
o7 HuEItH52].

2.3.2-2 A9 9 A+

FEto] AEjgy ant 5 7P R A2 ek
/golqlrt. ol HEAR] SHEro] FASEA ATE
Table 3°] AABFACE 22 total polyphenol,
total flavonoid, AIP total sugar uronic acid 5=
oF gpebe, DPPH 9 ABTS'S radical £7%,
FRAP(Ferric Reducing Antioxidant Power), B
-carotene bleaching activity, ROS 34 JAEA,
GSH production 59 &Isksat 1. brevis, B

Table 2. Clinical experimental of grape(Vitis vinifera L.)

Specs

Clinical experimental effect

References

dynamic exercise in men's

Positive effect on vascular endothelial function and cardiovascular response during

Park. 2016 [34]

Seed extract

Positive effect on the level of blood lipid levels in postmenopausal women

Kim et al 2017 [35]

boundarline hypertension

Prevention of risk of progress to hypertension and cardiovascular disease in

Park er al 2016 [36]
Joen et al. 2018 [37]

Seed extract
complex

Improving menopausal symptoms of postmenopausal women

Park er al 2016 [38]

Human breast cancer prevention due to apoptosis induction

Park & Kang 2015
[39]

Skin extract

Xerophthalmia improvement(murine experiment)

Kang et al 2019 [40]

Pruning stem
extract

Whitening effect due to tyrosinase inhibitory activity,
Wrinkling improvement effect due to elastase & collagenase inhibitory activity

Park 2017 [41]
Kim er al. 2017 [42]
Youn 2018 [43]
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longum,, B. bifidum growth promotion, £ coli, C.
Perfringensoll HRt P=ta 59| Ao &4 59 T4
5 37t BAETH53-55]. R Wi, ojn), Y&
FEE, TLF FUE T HERAE FRolA 4t 4
£ % &0l vl =2 A°E YEHTE Duan et a/
20149] A++of oot eJHof+= total phenol ¥ total
flavonoidE tFF ¥-R-3tH DPPH % ABTS radical
AAZA, FRAP, B-caroteneol|A9] = =4 ek
SoH53]. #ejeRel AN ROS A4 Aoiadwt
GSH A4 59 FAIsHs(54l0] B1=90H Jeon er
al(2018)9] Aol 9ot AR RE 29 dIFSE
S FR(AIP: alcohol insoluble polysaccharides,
pectic substances, hemicellulose, cellulose, lignin)
+ glucosed] FFE AAXNALEA FAT BIS
WAt 5 cholesterolZ AstA7I= A37F Uk
o} E o] Qg Az A AW [t Lactobacillus.
brevis, Bifidobacterium. longum, Bifidobacterium.
bifidum® AAE& &AL 83 Escherichia coli,
Clostridium. Perfringens®] 23342 Asfi5ta S| xak
A B0 R T 5= ST ALE HuESit
[55]. L Hhol% X 4H|7F 51 s muSHte] A
S} 89| FF2 e-nano, AEFFEH( YL, ofE

S0l mHEEl 202 eSHe Ao Ushto

glucose ofE<Ht, sucrosers HHWnkHlo] Y5351

w2 Ao VETH56].

FHEEE9] YFAT 2= Table 49 AAE HE
9} Zt}. Choi(2015)9] ®arof 98 lycopene |
A Aol JFHES IA, R EET ot &4T &4t
2% Y 4 d34 ARIEZR EES wiilcks
TLR-4 47} IL-69} 1L-89] =&Y} mitochondria
membrane potential® A5t TF7|A Ao o
Wi A5 |85t [57] AFAYY TAAEE &
21%7HA] R A4t JoH58]. Wi <us
Z59] tyrosinase A&} AFNEZ HS gy B
nEoH[59], AYE FEEY NO A Ad,
melanogenesis A3 @4 9 melanin &4 2a49
tyrosinase A Adl, ALS4 cytokine(IL-6. TNF-a)
W ALY Staphylococcus aureus?}; Propionibacterium
acnesol] gk FEAdo] Yeht g 9 o faes 9
3t HA7E R AR AN 7hs/dol A=A
He0]. BEFE=0AME v 9 g 53t = A
o7 HuEItH61]

233 &2
2.33-1 Ltz 9 Vs

FQl(Cucumis melo L.)= FAHAo| 5ot= H&

Table 3. Antioxidant activities of watermelon(Citrullus vulgaris L.)

Antioxidant Antioxidant Antibacterial Anti-inflammatory .
Specs .. L . References
component activity activity disease
DPPHY radical scavenging,
+2) . .
Peel Total polyphenol ?}]32153) radical scavenging, Duan et al.
Total flavonoid § ) 2014 [53]
B-carotene bleaching
activity
DPPH radical -
X Total polyphenol " X )
b —Wigzuct Total flavonoid /}:gl;% radical Baek 2017 [54]
LS pro-anthocyanidin 5 .
GSH” production
L. brevis’,
8)
6). B. longum”,
Watermelon AIP . B. bifidum growth Glucose absorption
& total sugar uronic ) R Jeon et al.
. . promotion inhibition
Oriental melon | acid ) 2018 [55]
eels £ col . 10
p C. Perfringens
decrease of growth

V" DPPH: 1,1-diphenyl-2-pictryl hydrazyl radical scavenging activity,

2 ABTS": 2,2-Azino-bis-3-ethylbenzothiazoline-6-sulfonic acid, 3 FRAP: Ferric Reducing Antioxidant Power,

9 ROS? ROS: Reactive Oxygen Species, % GSH: Glutathione L-glut
9 AIP alcohol insoluble polysaccharides, " L. brevis: Lactobacillus.
9 E coli: Escherichia coli, 19

274

amyl-L-cysteiyl-glycine,
brevis, ® B. longum: Bifidobacterium. longum,

C. Perfringens: Clostridium. Perfringens
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(Cucurbitales) ¥Y5(Cucurbitaceae)?ll %oF= 89
AAERA FYorAlorY] 12 Az X Ho] YAA|Ql
WEoA fEigt Aoz A ok EICoEE
oriental melon, cantaloupe, honeydew melon,
muskmelon 5°] ot UM = Al o]
FE e Ao FHE F5 RSl F MAE
Algkzolgta gt 7180 QItH17,62]. F9= vitamin
A, vitamin C, @42} gHo] B2 Zlo] E4on X
B HF2 A F7t EE fEE] =32 Erh
T AFo] Ao g W] 2 of5H £2 AFS
2 4340 B2 Foh BaEa IoH62]. £
g 92 &R I Aol elaterinolgte HE(f#
AL s 244 v|(Ek) 43 AT H
oldt cucurbitacing FRSIL A2H[17,63], total
phenol 8E3 FAFEAFE FARLNA 71 £A
UEFETHG4]. et ] o] Ao A A== -84
FAIEHA| B-carotene®] THF TRE|0] AIHFRET, it
s}, AT AFAE oo TR F= F0FE BHiET
ATH65]. polyphenol, flavonoid %, DPPH-ABTS"
free radical, FRAP &4 &% Z X9} FajojlAd &2 A
o2 Yyehygtt E3] SOD(Superoxide dismutase)
AgE EAQ Ful FLoAet,  QR(quinone
reductase) F= &2 A2 £7], o EolAT &
g Bt A AR 9 S92 Fp|(REa] 1
~5 c)Eth $E371Q1 F=71(IF 10~15 cm)ol
1.5~2.58] ol & ZoZ UehdtHool. TAel=
vitamin E &=l 7159 26.54], &5447159 5.2
v} gF-Eo] low Ay AWEHE AAlekar Fd &
HE dgoH st A 27 g€ viwE f
o= Zlog Bid Ht Qo671

2332 g8 9 AT

o= Ay A 5 S 0] 7 F3i5t
Al detsitt. FY At del digt £8 dTE
Table 50 AAISHAS. €= total polyphenol,
total flavonoid, AIP total sugar uronic acid 5=
o 3h3-51, DPPH radical @ ABTS' radical 47
‘s Nitrite &7, SOD, ALDH, NO assay 52| @4t
st &4, I. brevis, B. longum, B. bifidum growth
promotion, £ coli, C. Perfringens A3 &4 59 &
FAEI} A549, AGS, Hepg2 HT-29, MCF-7 349
Al glucose EFAIA 59 F9 AWt HEdth
[55,65,68]. Cho(2016)9] Hilo o5t X 7R
HE(HU)EeE EXROIAE total polyphenold
DHHP radical £7%°], #Holl4 ABTS™ &7450] &
o] i Ao=m YEhon EXFEE HYAE
(A549), AAAMZ(AGS), TRHE(HepG2), HFAAIZ
(HT-29), F+HAANZ(MCF-7) S494 a3} K]
Ak, o] 23t B2(wH)39] B-carotene THF &
HERlET Hou A4 He Frks AolEE 44
E= go] glo] o 8% AR HuEITH65]. Jeon
et al(2018)9] AolA= H9] AT S B84 2
(AIP: alcohol insoluble polysaccharides)©] glucose
B4 A2t fo olAleh 9ol 2R T
© AR YERTHS5]. Jung er al(2019)AFolA %=
ZoJalzo A AMEY NOTY Aaet I £
EJ(ALDH) F717F Uehtomatzo] wat thEX|RE Al
RE/Jo] 53] Tadks 5 w2 FH AP vy
AcHo8]. 15koll Feje] Fat I tyrosinase A3 at,
A ZE(Hepalcle7) S419A 1] tigt A+ 5ol B1
H v 9lom(17,62], 2 FA|, ] FE9oA w2 &
A4S B9k

Table 4. Clinical experimental of watermelon(Citrullus vulgaris L.)

Specs

Clinical experimental effect

References

Effects of respiratory diseases prevention and treatment

Choi 2015 [57]

Watermelon Lower risk of prostate cancer by about 21%

Heo et al. 2013 [58]

Effects of neuron protection

Lee et al. 2013 [59]

Aerial parts

Effects of anti-inflammatory and skin whitening

Jeon 2016 [60]

Vines extract

Whitening effect due to tyrosinase inhibitory activity,
Wrinkling improvement effect due to elastase & collagenase inhibitory activity

Jeon et al 2017 [61]
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234 81

234-1 gtz 4 7588

LINHylocereus undatus)~ QAT Cactaceae)
GUANYEG I8IE SRR QA= Sgo Y
7tolct, Pitaya, pitahayad®il= E&]7|% 3t 50

= WeE(Hylocereus undatus)? Seoul kitchen,
ASZ(Hylocereus costaricensis)?l Bloody mary,
2-35(Hylocereus megalanthus)?] Yellow dragon
333 BZAEQI pl graffiti7} ATHE9]. &ifol= 4=
E5ho] Wi vitamin C7F YLEFFY] 10%E T+
3}9, vitamin B, B-carotene, Ca, P, Na, K 5 theF
St 714, 2olfA, TEEXSHHA 5 SRSt
t}. £9] §3t= HiEo] 0] A& 2 ¢t He= o 5
ttold, polyphenols, pectins, sterols, flavonoids@}
2 A HUoA YEFGE= betalains, lycopene B2
Fisks2 7H AARES et lTH70]. A
Z2 WAool FAZ R} vitamin C& f-cyaning
o Skt A0 R YEiton 7%t Alst 52 Helrh
AA 59 20~30%E A5k Fo]ofli= quercetin,
chlorogenic acid, caffeic acid, procyanidin B2,
(-)-epicatechin, oleanolic acidE TH3t ZAoE U
ERTH71]. 2R A2 FAolE linoleic acid 50%,
oleic acid 20%,

linolenicacid, cis-vaccenic acid, palmitoleic acid

palmitic acid, stearic acid

2.3.4-2 AYEY 9 QA+

Table 6o A v} Zo] Gatof] thigk A=
ujujgt A7golt}, Chung(2015) 9 AFollA Iha] #|A
Baho] DPPH - ABTS" Superoxide anion radical &
A, d SLAIS-(FRAP)T tyrosinase A3 2/do]
B EJoH(73], Zulkifli(2020)9] AFAAE F4 5
ZE0jA FRAP, ABRT'9] 7]%3t total phenol, total
flavonoidQ] Akst EAJo] B EAcH74]. €= o
Foz 3t QAT T {2 phenol/dEo] H<t
A2 A5490] AHFE AAETE St Z R Hily
ArH72]. & H4F9] 753t Tujof 3HFE B-cyanin
59 PAkst AJE3 DHHP9F ABTS radical 47%0]
BIGF10 SA1F YA|EZ 2] A2 JAlsh= Aoz By
H HE ACHT6L.

T 29T SEI AT A0 ot L £
Ut A 2933 @402 AAE0] T3t 217]
271 otdd) 7|=E W3lstal Qlal, 245 g4k
AFAH] Ao F ofddf AR RAE L e A
oz u2o] A3t &= FSNFT -2 A
9= ofdd] £ /el a4 diFE k. olof 1]

o

Table 5. Antioxidant activities of oriental melon(Cucumis melo L.)

Antioxidant Antioxidant Antibacterial Anti-inflammatory
Specs o . ) References
component activity activity disease
A5497, AGS?,
Bangul Total polyphenol DPPH"radical scavenging HengS) HT-29°
(mini) oriental ) e oo . Cho 2016 [65]
ABTS “radical scavenging MCF-7"proliferating
melon, I
inhibition
DPPH radical scavenging,
Muskmelon Total polyphenol | Nitrite scavenging, L Jung et al.
vinegars SODS)'ALDHg)aCtiVity. cell viability 2019 [68]
NO™© assay
L brevis'?-
13),
Oriental AP, B longum .
. B. bifidum glucose absorption
melon & total sugar uronic rowth promotion nhibition Jeon et al.
Watermelon acid 8 ,14)p ton, | INhIbIt 2018 [55]
cels E coli”, !
P C. Perfringens”
decrease of growth

Y DPPH: 1,1-diphenyl-2-pictryl hydrazyl radical scavenging activity,

2 ABTS": 2,2-Azino-bis-3-ethylbenzothiazoline-6-sulfonic acid,

¥ A549: Human lung cancer cell, 9 AGS: Human stomach cancer cell, ” Hepg2: Human liver cancer cell,
® HT-29: Human colorectal cancer cell, ” MCF-7: Human breast cancer cell ® SOD: Superoxide dismutase,
9 ALDH: Acetaldehyde dehydrogenase, 19 NO: Nitric oxide, 'V AIP: alcohol insoluble polysaccharides,

2 1 brevis: Lactobacillus. brevis, R longum:Bitidobacterium. longum,

Y Perfringens. Clostridium. Perfringens
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W' F coli: Escherichia coli,
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Table 6. Antioxidant activities of dragon fruit

Specs Antioxidant Antioxidant Antibacterial Anti-inflammatory References
P component activity activity disease
DPPH" radical scavenging,
ABTS"radical scavenging,
Peeliing Total polyphenol Superox.1d6 anion radical Tyr.0§1nase inhibitory Chung 2015 [73]
powder scavenging, activity
Reducing Power,
FRAPY
Total polyphenol ‘. .
Seed Total flavonoid ?}}:;[S) radical scavenging, Zulkifli 2020 [74]
B-cyanin

PDPPH: 1,1-diphenyl-2-pictryl hydrazyl radical scavenging activity,
PABTS™ 2,2-Azino-bis-3-ethylbenzothiazoline-6-sulfonic acid, 3 FRAP: Ferric Reducing Antioxidant Power

S<el ohieiutelo] chat Bz ATE 7] golof & 3. z=
ol .
olg} o] Aol BFOR ol olSIUL G AL AW AA)S L 014

ALSE g8, A &4, FES et 59 AFE TS olth EZ(hbolu ARWIA(ERER)S}F TEEE
of 1A A, AL Ao g Ax9 7l57dolet Fm(EfFH)e deE WAHTH)Q HEET oflt
SAHolE dorl= AR AEE AASE FA0] /b1 gle EAIE sisk= ul itk QARNEIL
polyphenol, flavonoid 59 AIBEEE o 3 e vt 1 - ) Ex]4]9] stuE Mol
stal o ARFols 5 ARPIRILE A =5AA oH, 49419 WA E FHE YE FE et RF
71508 FEIN Qe A HETSEAER] AL oA EHY 72 AdE IHAA FA(ER: &
el & 5= Qirh 53] A Fikskso] 7MY FEB HEEA AR)E o|FA Sk FEolth. olE sl AR
7 B9= I S99 10~32%5 Aok #HQl A #, B, B I 3¢S SEle ATCEE)T;
o= Uehygton mjrt tE ERc PS5 7] Aol T3zt BE SHEFYNA AFFHEE)NA HITE
4 B9 #o] B2 olg= UV-BE Hxs 245 HE= titl 3FYAIQl AlgaHo] niiEt) 3¢
AAE A0 tisf 12F4]] o ehE 67| wiEeltH77]. EolA AIFEHiFM)E SE= 24| =ate] 4
AAte] EHE UV-B= ROS(reactive oxygen species)s  AFS Waltth A BERHARS A= At Alth Q%o
FAsto] AEAC S &4 ol AEAE £ XIS ST E AR, Q2R
ROSO thgt A719017]2t 0 & phenolJE4S] @S oIH(TFH) & oA AXE Ed= Fo@EH Q] A
EA5HA "AoH78]. HA9] polyphenole] #aHARI & I FFER HE) - W) - 3HH) - o) - HHP) -
A& dh= olf= A YoM = o]ggt gAlst o u|(R)9 SHEG(AHEE)C] vl o] & HAle
2 A7RASE Ao 5ol 710 o= 7 HYl s sk AESe 2ok et vRIH

Eolth, IS AV HHAT A AR Fe g oA o W2 AAR vobt 39E HlEo] Aok}
W, o 59 RS A A4 ErEE 9 A H Sk A9y uloloh. AR FF FA HAHE A

5

et ol

@/ A aY a3yt HaEi 9eH65,79-81]. AEWT AR JH4 AqrE 7.
& Adolde B M AeaAzA 24 7919 A2 AlAH o= Al 7hsRt 48222 ol

total polyphenol, flavonoid ¥ & s EAS 2 2K 2RHE oF 3,000%0] 23ich E3F o A
Bl A FAE} 71 5AECEAY JHAE FEeltE. BE ARE] gtk A FolAdole Al HY, £

B3] W] ZpAReI S, B2, BA, WA, B2, ¥ EE 83k AR, 7 89, ik 4 59 109Ho]
%, 5o 7HA1%91Ql Fgol u]s) ATt FHo] 94Tt SR o F T, 4, e, 8K FARE Al
A0 Uehdth. olo] AJBAo] S5t 2 I ;s of2 o] 5] B 5 U oIt AT AT B,
wo] mabhel A8l 48otE Slg A A7k e Fel Ste] 4y wE @Al Hold Ho.

Zasict 2 Ytk 43H49)= total polyphenold} total
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flavonoid/d 8ol o TRE ZoE YeHon 8
AH0Z= A= ganthocyanins, resveratrol, quercetin,

2 [e]
ute

citrulline, lycopene, 2]+ cucurbitacins, 8
-carotene, vitamin E, 8= betalains, lycopene
anthocyanin albumin quercetin £3] H< A gtol&=
linoleic acid(50%), oleic acid 59 7154 30| &
=0l A= A2 & YKt o]2f3t polyphenol 33
B2 AQA, S4ta, ZAR 5o R oREE
AHiE BE6ks IS sk AEA9] 22 thAMEEY]
St ghilsl Hol2se] 2jely QLo g Hgsjol
free radical AA, A& o, AT v A4 5
Akt 53, v|AE AGAG] 5 FET, tyrosinase
Aol &4, v & FEAM B WxE, 39,
g 9 meulo| o8 A T g3yt BIEQI AlA|
Wolli= FAtstA|A"lo] ER5A|R, F4kst E4o] o
R TALHE Sl FAE YA TFEOH A
RLPR] 5 AT 42 Aok =Rl "ot
o= W E Ao, k3R] 5 A ofghEokofA
BAY A 32} 752 EA 9 Hgof tish TS
710l Qiet. o]e} Zo] ML o]gst SHoA=
HASKIC & olojR]= 4k, o, FHEF T W45
ZZ 918l DAl AlFolth. BRIt AHESol o]
FleiMe FolEoh 217do] SR ojof sh=d],
(M9 A3AF)ol SA4E Exoxe o]
P9 A% /Al & IS 9

Aol A 2 vlsart dsatol Hls) 10
v o4} gefo] Eom H&v|o JhesE Wole
Aol Uittt E 14, FA, 71K, X 59 8] 7H]
FA7F 7HARSQ] TSR B2 kS
Ao =R yeyith o= AR A ot
ZAR AHE A FURIES B 2R FAES
Akl ok AL AZsAL 2 MR
2 A0R T ApAor B2 S B
24](Macrobiotic diet)9] ¥ EJF AFS4]
9] 48-& =gt Hojtt.
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