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Abstract

This study verifies the polyphenol and flavonoid contents of a dried extract, as well as its antioxidant
effect and growth inhibitory effect on cancer cells to investigate the potential of yellow cherry tomatoes
as a physiologically active food material. The polyphenol and flavonoid contents were determined as
10.96 + 1.57 and 4.12 + 0.41 mg/g, respectively. The antioxidant activity was confirmed by measuring
DPPH and ABTS radical scavenging ability, and RC50—the concentration that reduces free radicals by
50%—were determined as 490.83 + 17.35 ug/mL and 355.90 + 0.79 ug/mL, respectively. The dried
extract showed no cytotoxicity with respect to normal hepatocytes (Chang) and no growth inhibitory
activity with respect to Ab49 lung cancer cells, whereas dried extract showed growth inhibitory activities
of 15.2% and 18.4% with respect to human cervical adenocarcinoma (HelLa) and human hepatocellular
carcinoma (HepG2) cells, respectively, when treated with a concentration at 100ug/mL. The results of
this study confirm the potential of yellow cherry tomatoes as a physiologically active food material by
verifying their antioxidant activity and their growth inhibitory activity with respect to cervical and liver
cancer cells.
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B WS EULE JiconorangS 20199 59 Hof Enb
EAEHChung-Nam, Korea)ollA Aot AR5
%.e-e-Diphenyl-8-picrylhydrazyl(DPPH),
2,2'-azinobis-3- ethylbenzothiazoline-6-sulphonic
acid (ABTS) 52 Sigma-AldrichA} (St. Louis, MO,
USA) AES ARRSIITE Chang, A549, Hela,
HepG2 5 AAAEL YAEZE American Type
Culture Collection (Rockville, MD, USA)C.Z1E
FYstF o @-MEM, RPMI 1640 5 M1 8 %]
2 A%k Gibco BRL (Life

Cergy-Pontoise, France)d& AR5
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ZARE APAT11]19] B 59
LS 2719 A IEERRE 207
AASL IS 3-5mm FAE FA
¥ 5Z71%7|(model PVTFD 10R,
Ilsinbiobase Co., Ltd. Korea)E ARgsto] AZX35I%
tt. 5A7AzE WLEUEES Wiley mill(Thomas
Model 4, Thomas Scientific, Swedesboro, NJ,
USAZ A143] 45t & 20 mesh A2 AZ & &
A=E ARSI A8 57, 2 5 97 8909 4
T AFd 5 I AR7Hdo] 23k Ax HAA
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Chang(ZH¥|%), FAIZ= AS49(H LA E), HeLa(RHs-
RS AE), HepG2ZT A E)E AME-SHITE. A
E 9 QAEE ¢-MEM E= RPMI 1640 8ol 10%
fetal bovine serum(FBS), 1% Penicillin/Streptomycin
< A7Fslod CO2 incubator(MCO-20 AIC, Sanyo, San
Diego, California, USA)°llA] 37T, 5% CO2 3lol|4] vl
51o] 9F 1 x 105 cell/well®] =2 96 well plate] 100
pIA BEolgin AlRs 34 HEENE AxRE0|
DMSOE #7Fsted 72} 10, 50, 100pg/mL ==
A 23Tt A2 wieFel 100pLoll AR 10pL¥ H7}
3to] 37T, 5% CO2 incubator ©fA] 24A]7F viFSH
& 50pL MTT solution(0.1 mg/mL)S Z wellol] &
7¥ekal 37CoNA 4AIE wiFstSitt. ©]F 1004LY
DMSOE #H7Flal  microplate reader(Spectra
MAX 190, Molecular Devices, Sunnyvale, CA,
USAYE AREst] 450nmellA] F3=E S5kt
Al&o] Al FLAS &4 DMSO(blank)?t A&
(sample) AT FF& Zpolg vlwsto] th3a}t 2ol
E45H3
% inhibition of cells
= 100 x (Ablank - Asample)/Ablank
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SPSS statistics(ver.25)& AF&519] one-way ANOVA
£ At & Duncan’s post hoc testE Bof g

= 95%(p < 0.05)°1A4 BFSHAL.
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g. 1. Contents of polyphenol and flavonoid
compound in yellow cherry tomato

A HEnE AZREO  EdW: '@%&
10.96+1.57mg/ge1ct. SiolAl Auie &2 LRt
ENEE o R Edus T JEe Al 9
S IS 7|20 2 EnfE 100 g(fresh weight) &
EdE dFol 19.43-32.44 mgo] LHHTH17I.
At EutE o] £HslEFo] oF 94%(w/w)o] 2z [18] A

FHoF ghilold Uut EU}E—J EonE g2
3. 24 541mg/gd<& & 5 3 &, A S Ert
E9] ZjulE T2 gt EU}EO" Hlsj| oF 2 - 3]
7 EEE S A

S IZENE x50 EgtEo|E R
2 4.12+0.41mg/geltt. A% AGH17]0] ©H=H &
vt EvlES] St 0|t HEO FFo] BTE 7|E
o7 EutE 100 glfresh weight) T 6.56-10.93mg
dE & & U=t Lyt BEvfES] FEEEH94%)E T
et Az S 7€ EtHolE AR
£ 1.09 - 183mg/g?} S & 2= it} I U ENLE
ol gyt EntEC] Hls) oF 2.3 - 3.84 7lF B2 &
2t o] B} S E] 22 & 4 ATh

AlEo R EHe RkEY St ol 3}
B2 TRl 71548 7L Sl Ao R IEA ol

APAFo| e A HEEUIE| naringenin

quercetin-3-rutinoside(rutin),

Lm"i

X
chalcone,
5-caffeoylquinic acid, 3-caffeoylquinic acid,
quercetin-3-apiosylrutinoside 5 Z@|¥& &
3} lycopene®} B-carotene & SEHEL0|E SIHE
o] =] 93 B g vk TH11l

o33t Z&|dls S}ESF naringenin chalcone,

quercetin-3-rutinoside, 5-caffeoylquinic acid+=
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DPPH radical scavenging activity(DSA), ABTS
radical scavenging activity(ASA)E =45t Hk

HFig. 21.
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Fig. 2. Antioxidative activities of yellow cherry tomato
(A): DPPH radical scavenging activity(DSA), (B): ABTS radical
scavenging activity(ASA)

All values are mean+SD. a—d Different letters are significantly different
by Duncan’s multiple range test at p¢0.05.

7] Wi 22k DPPHSF ABTSO 98l A==
free radical& A& 23 P4 &0l AATS
22X ASE dAlske 58S Sgohe WHoE AT
S B 9 g ARgElE ol

A HEEREY DSA EHL & ARES 50,
100, 250, 500ug/mL HE &2 H3A|A 23t & free
radical FHAFE Foto] ojFolzty. & AXES
50, 100, 250, 500ug/mL =& AU A
DPPH radical A8< 242 4.524£2.12, 9.76+0.81,

41.26+1.23, 64.85+1.72% TAAAFA. & AXRE
9] A7 H=7t 71l wht 95%(p<0.05) Al=lsol
A1 DPPHO] 9Jll A43H free radical& vkl 2+
2AA Ak At AFEJCE ESE A S Er}
E & 71xEo] DPPHO 2l A3/dH free radical&
50% TaA71E A HE(RC50)0= 490.83+17.35 g
/mLZ 7=t /3 34IEHA1Q1 BHACN Hlsf <F 0.9%9]
palsl 24 HtHTable 1].

Table 1. 50% radical reduction concentration(RC50) of
yellow cherry tomato

DPPH value, ABTS value,
RC50(ug/mL) RC50(ug/mL)
Yellow cherry tomato 490.83+17.35 355.900.79
BHA 4.35+0.31 -
Trolox - 6.73+t0.17
BHA(butylated hydroxyanisole) and

Trolox(6-hydroxy-2,5,7,8-tetramethylch

roman-2-carboxylic acid) are the positive control substance for DPPH
radical scavenging activity and ABTS radical scavenging activity
respectively.

A L ENFES ASA 2 Hoiie & A%
S 50, 100, 250, 500ug/mL F=& HIPAIA Hgt
ABTSef| 98l A== free radical AATFS FHIA
o} & AZREE 50, 100, 250, 500ug/mL =2 A
23192 A BAE free radicalS 242 9.20+0.35,
17.9240.43, 37.65+0.28, 67.89+0.25% ZAAAS
& = AT Y FEEVE & AXE9] A 5k
7} 715kl wet 95%(p<0.05) AlFgZolA ABTSO
oJ5 A= free radicalS Ul TaA7|EZ
AL Bt S & & A%tk 2EA free
radical& 50% A7 AY  FZRC50)=
355.90£0.79ug/mL= g FAT E4E 7
Trolox@} HWaFH OF 1.9%9] 435t 4E S &

% ek

o9} T2 Ayb= HEEVE flo|THl FFS 2
& 3k DSA? ASA ALY SFATIME DSA=
5.35+0.62, 12.42+1.14, 45.29+0.39, 73.34+1.14%
ZAAROH  ASAE 9.4240.62, 18.58+0.45,
41.38+0.99, 67.04+£0.92% ZAAIR= H[28]9}
jollA] Al dvt EntE 1150] s DPPH 9
O & RC50%k°] 145 - 496ug/mLeky H[12]3F A+

o
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et 2 &4 it fARRE & & Ath
S S ERLE 9] HANSE S 4719 2714 B
o5 =43 B Ay} Ak} BAL skol o 2 9Jolrt
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mg/100g, B-carotene®] 9.90mg/100 go] &-F-=]o]f
U H5keh ojet 22 Aul= oA AJ4ke
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lycopene ®ETth= B-carotenef] A W EULES]
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Fig. 3. Inhibitory effects of the yellow cherry tomato
on human cell lines

(A): normal liver cell(Chang), (B): lung cancer cell(A549), (C): cervical

cancer cell(HeLa), (D): liver cancer cell(HepG2)

All values are meantSD. Values with an asterisk above the bar are

significantly different by Duncan’s multiple range test(*, p<0.05).

AE =4O Y HeENE 2ZEO huHa
Chang ATF(34 7HZ)o] Helste] 8] o]zl
AL 2T B8, PAEO] T A4S oA T

Ao st "I ERIE =& AXES =TI A549
AZEF(HAAIE),  Hela Aﬂiﬁﬂ%@%‘—%ﬁl@
HepG2 AIZFAAE)] A3t B¢ A=l

U];‘(]E_ Oﬂ?_)‘c;l:Q_ Ahjil th:].

N SRR 25 ARES A4 72 (Chang)
9 10, 50, 100ug/mL FE= Hzoto] N2 =4S &
ol & A7} 100ug/mLY] IEEE A5 w 59
T2 95% HA(p<0.05)°114 Chang A|E=o] tis] &
oulgt FSA S ATkE HolA| ot Al 4L gl=
7-] 0 01— /\ 9}\011:]-

PN FEEAE 35 AXES HAAEQ] A5499]
10, 50, 100ug/mL FE2 A3t A3}t A2 skol ot
2t foulgt A5 A avke TEEA Oi”ﬂr.

Hela AlZSof| tfet 4 S EHE & AXE9)
A oA ans S A3 50, IOOug/mLE A
1AL A 4 7.7%, 15.2%2] A5 A a9 &
Q& &= Qlolek. T3, A1F] 22 95% HH(p<0.05)°
A 9ox1= A=t gﬁr LoJulsl o HAx]o] 3

A YRR 25 AZEL AFAFIAEL Hela
Az=o]| sl A A §44-7} L Aoz woihq)
o} Yut EnfEES giifog g Ay ATE AmEd

EntE " (tomato waste) ZZDO](ZSmg/ ml) HeLa
A)zzo] thsh 80% ol AR a7t JlSo] HilE
o] QItH31]. 1283l Yt BEulE9] glycoalkaloidE
Eajoto ﬂlﬂo}ﬁ’i% 78‘—?— lug/mLoJste] W2 w5k
A Hela *1]55-4 £o] 79 100% A= ek B
37F UeH32]. A% A7} v WA A ZERE
22 ARE % 18F E0lE 9] glycoalkaloidol H]3HA]
L oksix|ul Uul EnfE uF 2ZEo] gL et
Hela A2 A5 94 237} e € & A3tk
A FEENE 25 AXEL 7N EF(HepG2)
o M= B& JA aTE U 4 &
EnjE 22 AXES 10, 50, 100/mlL SEE
HepG2 A|zZo] A2JsldE A4S 47 6.9%, 7.6%,
18.4%9] A& JA aE Hylom A srE A5
AA &3to] FoRE 418 £ 95% H(p<0.05)°
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2 54 gl 208 ddET HAAEA AS5499)
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She AE IR E8F JoR ARt

Iv. 28
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of Bt A7} FEsto] AdH o R el Al
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U]'EC’" et At B3 Aol AR R B
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WZERES] 83 AHE 587 floiAe okt
WEEMES] AYEHS 88 B87T Atk ol A
sto] APAfo|A AL FSEVE, 55| A v
ZEEY] ofn|icAt W o] ieAl AR 5 FU
H} gefst Ag84 4, = lycopene, f-carotene
9 ZddlE RIEY] T JES 55t Ba(11]
St o} itk £ AtolAe G4 -EERE Q] gy
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A FEERES] RS S-S =& AXRES 50,
100, 250, 500ug/mL =& A=3lo] DPPH radical
scavenging  activity(DSA),  ABTS  radical
scavenging activity(ASA)S &4dlo] LotHgjct F
£ AZES W] BEE AP51%E o DPPH radical
B3E T 4524212, 9.76+0.81, 41.26+1.23,
64.85+1.72% FAAIFALT BAZHORE {ou|sHA FM
WS ENE AR $EE2 DPPH radical& 894802
AAsI] Fiatst 4L 7= ACE WHEHM ®
gt ABTSOl| o5l /3=l free radical 24 589& &
A A 25 AXES Y] BEE oS A 5
ARo= FoulskA ZkzF 9.20+0.35, 17.92+£0.43,
37.65£0.28, 67.89+£0.25%2] radical &4 FIE B
of ikt /o] Slaol ERI=gick 183l DPPHeF
ABTSO oI5 A free radical 50% AAA7)=
g NEENE 22 AZXEY 5Z(RC0)2 4
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