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Bioactive Effects of Domestic Cherry Tomatoes
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. Abstract

This study was carried out to elucidate bioacive effects of three domestic cherry tomato cultivars.
Total polyphenol and flavonoid of Summerking, Qutiquti, and Minichal cultivar were 12.56+1.88,
12.50£1.92, 11.65+1.85 mg/g and 4.58+1.03, 4.19+0.40, 4.30+0.49 mg/g(dry weight) respectively.
Domestic cherry tomatoes showed antioxidative activity(DPPH and ABTS radical scavenging activities).
All of the cherry tomatoes had no cytotoxicity for normal liver cell, but showed strong inhibitory effect
against cervical cancer cell(HelLa) growth. These results revealed that domestic cherry tomatoes can be
used as a bioactive food material.
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Ag0] A8 FUKE HEE B2E Summerking
Qutiquti ¥ Minichalo]glo® Fo EOtEA|EH
(Chung-Nam, Korea)o2HE do] A¥ of ALE3
Rk FAE A B2 5] sl AREE A
¥ AlZF(Hel299), # AIEZF(A549), AHSEHR
AlZF(Hela) 2 Y HEFHepG2) T
American Type Culture Collection (Rockville,

MD, USA)L &7 Fdsto] AREsHTH

2. 4=SENE X & =&

WEENES E5EE 10714 Adste] HXE A
At I oA Mol F827|(model PVTFD
10R, Ilsinbiobase Co., Ltd. Korea)Z AZsIct.
AZ & Wiley millModel 4, Thomas Scientific,
Swedesboro, USA)Z ZA| Eaflolo] EOlE AZXES

Azt $AARY PLENE AL F44ol

-9 ZetE g 71FA xR SA] Ao ARSI B
o] Zagt B¢ o 1 g& EFsto] de7ido] 23
= EAACIEA ¥ -20°C olstellA Eastltt.
WEZENEY EgvE 9 gt olE 5 He4
=] 7S oA ARES 80%(v/v) HIHEE
FEolth. 558 YLEVE AXE 01 gol
80%(v/v) MEHES 50 mLE H7Fste] 30T %2%
FxoA 087 FESFY. FE2ES UYLE ZH
(0.45 pm, Millipore, Bedford, MA, USA)Z oj1}s}
3 ojzklof] 80%(v/v) HIEHEE 7Foto] HIAARE o

A 50 mL2 H8slo] 2z Axaiert

3. =y stekEel B

S BEERTES] Yy E49 EXE Yot
H7] 9ol & Edlen & ESEolt gAY
shoich

% Z9v= &9 542 Rha 59 W13 o
o 10%(w/v) Na2CO3-&Ho] HEENE 59X |
mlE Y1 A2oA 287 BA5 o] Folin
ciocalteus reagent 0.5 mLe} 54 7 mLE 715t
1AIZE §EEAIA 700 nmollAl FBEE S5t
Gallic acidE EFEZEE ARESto] A4S Ao &+
259 F Eds L Pt

% EdtHolE FIFE Dewanto 52 WH[14]&
wHygsto] AFotAet. &, 60%(v/v) e 8 mLo
5%(w/v) NaNO2 0.2 mLe} WEEHE FZH] mL
£ AR 7t 627 ¥-EAIF T o] 0.2 mLe]
10%(w/v) AICI3E 7I5l9] 68 3 0.6 mLY 4%(w/v)
NaOHZ §g-& F=A1A 415 nmelA F3=5 54
doRy  EfHLolE WFE AP
Querceting EFEEE ARESI] FAFAE do]
£E9 EetHcolE FE ATk

A HLERE 58 REEEEE e«
-diphenyl-8-picrylhydrazyl(DPPH)°l 2J3] A=
= free radical® &7sk= 52<1 DPPH 2tjzaA
EX(DPPH radical scavenging activity, DSA)T};
2,2’-azinobis-3-ethylbenzothiazoline-6-sulphon
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ic acid(ABTS)l 9l] A== free radical& &7
Sk 599 ABTS HZAAZA(ABTS radical
scavenging activity, ASA)Z%sto] ottt ik
3 2L A3 ARE 4719 HEErNE Ax F
ZE9S 29 5=71(EYELA N-1110, Rikakikai Co.
Ltd., Tokyo, Japan)Z i3t 5= $t & 10 mL vial
o &4 &2 7xsto] ARt

DPPH ] Z4AAEH(DSA) Brand-Williams &
o] WHH[151L wet SA6lelt. HEErE 29 5
AAZES 727 50, 100, 250, 500 ug/mL HE=
80%(v/v) HEEE 3|l 5 AIEE A|RsIS1
t}. 0.2 mL9] 0.15 mM DPPHY| 5x¥ WeEuE
A& 0.8 mLE S35k} A2o4 3087t §ESAIZ]
% 517 nmolA FBEE SH5I=T 24 HEL
(blank) 22 80%(v/v) HEH-ES AMESIRIL A5 AT
| S99 #AE &74sto] DPPH HZaASR
£ AESITE E5EE DPPH free radical& 50%
AaA7= ARY FEE RCo2E Fostsitth

ABTS #HZ2AZA(ASA)S Re 59 WH161S
w2t Z74skdct. 7 mMO] ABTS 4897} 2.45 mM
potassium persulfate® Egoto] 244175 H
SFAIA ABTS radical cation(ABTS™)-&-& A|=Z3}
At ABTS"-&9%of 1 M phosphate buffer(pH 7.4)
£ 7ot 732 nmollA 8=7 0.7°] HESE 27
st} #EEHNS A XSt HEZEME 29 54
AZE9] DMSO(dimethyl sulfoxide)& 7}sto] 242+
50, 100, 250, 500 ug/mLe] 5= A28 AFsIA
ok ABTS" #3289 990 plofl s=E A= 10 plE
A7¥ehar 182F WEAIA 732 nmollA =S 57
et &4 dRTLOE DMSOE AMSSIA &
H AEE AEeE W FEEY TAE S5t
ABTS SH|ZaAg S dotEstth WEENE &5
HE2 ABTS"E 50% T&A171E A1RQ 5EE RCs
o7 Hoste] H|wsHT

S

5. UM AHEN &Y

SR ETHE A7EK B AR oA
S MITT assay® 53] Yorugth YA EFEE=
AS49(HUAIESF), HeLa(Ra47d AlEZSF), HepG2

FAA TS AEGSFRL AR =85 AF5H] Al
A4 2 A2 Chang AZFE ARSI UL E
e E5E AlRE 44719 e SS9 A
H Y FUS W o g A|REYA DMSOS A
ato] 27+ 10, 50, 100 pg/mL L& 3435t9ct.
MZEFE o-MEM = RPMI 1640 il 10%
fetal bovine serum¥ 1% Penicillin/Streptomycin
< &§sto] 37T, 5% CO, 20N|A wiFatlct. vk
T AE7F 9F 1 x 10° cell/wello] HES 2334l
100 pL® 96 well plate©] £33ttt ZF wellol &
T BEENE ARE 10 x4 Y1 37T, 5% CO,
ZZ00A 2417 viFStRTt. 2 wellell 50 pL MTT
solution(0.1 mg/mL)S Y1l 37CollA 4A1ZF F-A|§H
% 100 gL DMSOE Y1l microplate reader
(Spectra MAX 190, Molecular Devices, Sunnyvale,
CA, USA)Z 450 nmoM FB=E S5t 24 &
e 35 AE J4HR )Y HEFY] 5ol digh
P2 g2 DMSO AA| SFEe} HEZENE
AE A FFE Aol & Hwsto] 4HE5Ieich Ent
E 3R 7 Al ASE 50% JAsk: EVLE
& A= 49 FEE IC522 FQlsto] &Ho}

At

ot
ol

oo do

6. SHEN
AL 33] APt At P+ EEHAE Y
BRI}, BAIEAS SPSS statistics(ver.25)E ©]&

oto] one-way ANOVA % Duncan’s multiple
range test® Aot |YRk= AlFEeE

95%(p<0.05)°14 AS3HA.

m. Az & uF
1. M=y ofet=e 8

At FEEOLE Summerking, Qutiquti
Minichal #50°l 374 H&4 =3 FFetaich
A3IATH17104 3-caffeoylquinic acid, 5-caffeoylquinic
acid, quercetin-3-rutinoside, naringenin chalcone
T UF Hisd sdEe] Ukt BEERES] JHGE
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1.1 & Edllis &

WA BFEEULE  Summerking, Qutiquti &

Minichal &0l g€ & 9= IF2 [Fig. 1]
of uehfltt. ARE  7|E(dry  weight)oE
Summerking, Qutiquti @ Minichal & &-75
Z Z99s2 247 12.56+1.88 mg/g, 12.50+£1.92
mg/g ® 11.65+1.85 mg/geItt. &+ £33 & &
gl o] FoFQl Apol= A=FE 95%lA Q1
A=A o} FF7t Aol gl AR YEyiTh
Na S1{18]9] &l oot =it At EnfES]=
Z Zd9=0] 3.24 ~ 540 mg/g THE] A= &
At} E3E Q=4 ERtEES thdo R S AH19]
A EH ojggoloflA] AuiElz ENtES] ¥
= St A3} 443 ~ 25.84 mg/go 2 ThSHA
Iote ZAoE Ueyith ENESY QA EF,
A7) S0l et & Edvls FRkol thdstA yEt
E AT Z3et =9 BEntE F E9HE o
9] deH e ARl Ukl AleET

= 130 s
B §
R .
Summerking  Qutiquti Minichal
Cultivars

Fig. 1. Total polyphenol contents of domestic cherry
tomato cultivars. Data are presented as the
meantstandard deviation. There is no
significant differnce among cultivars.

1.2 & B2t2L0/E &%
Uit BeErtEe] & EftiEo|E o2 [Fig.

39 ¥ EgH Lot T2 4+ 458+1.03 mg/g,
4.19£0.40 mg/g ¥ 430+0.49 mg/goIFtt. 2+ =
Y & EFtEo|E Y Xol= BAKCE H
ofu|aA] okt

Na S{18]° 9 =4t Lut EntEq] 3had &
gHEo|E RS 1.09 ~ 1.83 mg/geleH ol
ofollA] AufEls EvlE EEFO] F St o JeF
< 0.13 mg/g ~ 6.59 mg/gI3lZ0] Hilxof Qlrt
ol F ZYH|E9] Ayel U Aozt AlmHh

Concentration (mg/g)
w

Summerking  Qutiquti Minichal

Cultivars

Fig. 2. Total flavonoid contents of domestic cherry
tomato cultivars. Data are presented as the
meantstandard deviation. There is no
significant differnce among cultivars.
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2.1 DPPH radical 27{24(DSA)

=YAt FHEEULE  Summerking, Qutiquti H
Minichal &9 & 7% 3A4H(50, 100, 250,
500 ug/mL)9] DSAE &79%t A AV &% BF
& A% Y9 FE7t Eopel weh DPPH
radical& ZHAAATH0.05). 500 ug/mLY] F& AX
slMio] A9 BFER 65.85+1.89 ~ 72.61+1.84%
9] DPPH  radical& &A3%tHp(0.05)[Fig. 3.

TS FEENE FE53F DSAE H|wshr] $sf
DPPH radical& 50% #AA171E= RCso LoRESY
t}. Summerking, Qutiquti ¥ Minichal 52 Z+z-
42950+5.03 ug/mL, 485.83+6.56 ug/mL %
494.83+20.42 ug/mLe] RCso 3H& HATHTable 1].
Qutiquti®} Minichal £%9] RCsy &2 H]3 &
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S YO Summerking B&2] RCso 32 Th2 &
£33 ¥l 2 DPPH radical £AE4HS BT
(p0.05).

70 r  @Summerking
60 L Qutiquti
s | E Minichal

ATTTIIIIENN Y

50 100 250
Concentration(ug/mL)

Fig. 3. DPPH radical scavenging activity(DSA) of
domestic cherry tomato cultivars. Data are
presented as the meantstandard deviation

Table 1. 50% radical reduction concentration(RCso) of
domestic cherry tomato cultivars

) RCso(ug/mL)
Cultivars
DSA ASA
Summerking 429.5045.03° 341.1341.76°
Qutiquti 485.8316.56° 337.47+0.85°
Minichal 494.83+20.42° 384.92+44.13°
Fvalue 23.251"" 300.674™

Data are presented as the meantstandard deviation.

Values in the same column with different superscript letters are
significantly different at ©<0.05. *** means significant difference at
£X0.001

2.2 ABTS radical £7{24(DSA)

A S EUES] ABTS radical £AZ4J(ASA)
< YotE A= [Fig. 419 YergIt Al7kA] £8
B H2] 27} 50, 100, 250, 500 ug/mLE ot
A% BAA(p0.05) 22 Fu|5HA] ABTS radicale
2AANA FARlEdo] ERlEint. EvlE & AX
A Hd =600 wg/mDE AsHAS B¢
Summerking, Qutiquti @ Minichal &5o] z}Z¢
69.66+£0.06%, 70.42+0.14% E 63.16£0.61%<]
ABTS radical £2784E E3Ath 57 ASA Aol
£ 8|237] Y3 ABTS radical& 50% 4 Al71=
RCsoS 243 2 Z¥} Summerking, Qutiquti ¥

Minichal Z=%9] ASAS] st RCsy S ZHzt
341.13+1.76 ug/mL, 337.47£0.85 ug/mL =R
384.92+4.13 ug/mLe]itHTable 1]. Duncan®] tt
FHAEA R AFEMS A3 Summerking®t
QutiqutiFsS A7 g19leH Minichal 52
oAzt Qlof thE & F35ol Hlsh ASAl Tt RCso
Z¥o] &=ot ABTS radical &7&40] thad W3S &
4 AAH0.05).
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Fig. 4. ABTS radical scavenging activity(ASA) of
domestic cherry tomato cultivars. Data are
presented as the meantstandard deviation

4719} o] FHA] WHog il W EWHES]
SIS AESE 23 Summerking, Qutiquti Y
Minichal % 25 ASEE UetdS & 5 3

At

3. YME AN 2o

A HFEERTES] A A E4S dotE]
Aol Az} Ht Axs, AeARd Axs 1
e Mlzo]| thsl 5ol m| A= JFE 85Tt
5 PEENE & AX S&AKR)S A549(H
LA ZS), HeLa(R-3735Y Al25), HepG2(ZHUAl
ZF)9} Chang(F4 7+ AlZEPol AH=st A=
[Table 219} 2o}t

A9 AREGE AFsH] Aol B4 1k Al
Chang A&l 10, 50, 100 ug/mL == A3t 2
I A7 =7t S7RRel wet SAFCE ou|= Al
X XS JA7F TEEA] got Summerking, Qutiquti
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Table 2. Growth inhibitory effects of domestic cherry tomato cultivars on normal and cancer cells

Cultivars Concentration Growth inhibition rate(%)

(ug/mL) Chang AB49 Hela HepG2
Summerking 10 -2.0146.75° 2.95+5.34° -10.4245.05° 450£1.71°
50 1.2841.57° 3.73#6.20° 11.16+1.61° 10.6345.61°
100 2.63+1.65° 5.50+4.47° 23.7143.56° 19.91+3.25°

Fvalue 1.012 0.177 65.769"" 12.075"
Qutiquti 10 -0.65+1.01 -4.06+3.93 2.7445.14° 7.70+3.98°
50 0.04+2.77° 3.20+2.21° 29.24+1.27° 19.4247.73%*
100 1.43t3.19° 12.79+2.85° 36.72+1.18° 25.70£9.17°

Fvalue 0.537 10.347 97.476™ 4707
Minichal 10 -3.34+1.07° -3.1147.94° -7.64#3.35° -0.80#2.06°
50 -1.74%2 54° -4.69+12.23° 11.65+1.83° 1.5145.29°
100 -0.11+1.76° -4.05+11.90° 16.69+0.33° 17.98+3.43°

Fvalue 2.198 0.016 101.093™ 21.441"

Data are presented as the meantstandard deviation. Cell lines are Chang(normal liver cell), A549(lung cancer cell), Hela(cervical cancer cell), and
HepG2(liver cancer cell). Values in the same column with different superscript letters are significantly different at ©€0.05. *, ** and *** mean

significant difference at ©£0.05, ©X0.01 and X0.001, respectively.

9 Minichal & 25 FA4 Alxo] tigt 542 gl
Ao & HWHHATH(0.05). AFEE A549 A0 A2
3t 23} Summerking® Minichal 25 A7 5%
7} 7Vetoll whet Al S A7 TEER] kot
Qutiquti #&2 AZ 85 A4 &/do] =t
(p€0.05). AIRE Hela AZEFo] At Z
Summerking, Qutiquti ¥ Minichal A7} &5 &
5 3% AlE S gA o] TR EIF AR
£ HepG2 AlZFo| A3 Ay Summerking,
Qutiquti @ Minichal AI7FA] #% &% Hela AlX
o ot A& A SYHT= Yo HepG2 Al
ol sl AlaE g5 A E/do] FRIEATHp<0.05).

E5E UZEVES A tigh S oA &4
9] BArE otH7] floto] ZF AlEEY BEE 50%
JAot= A= A 5EQ] [Cso2 [Table 313t o]

AR,

Table 3. 50% cell growth inhibitory concentration (ICso)
of domestic cherry tomato cultivars

) ICso(ug/mL)
Cultivars
Chang A549 Hela HepG2
Summerking =" - 169.66128.97°  278.95+41.20°
Qutiguti - 311.69+64.90 127.11+2.36° 235.68+94.46"
Minichal - - 218.21+15.16°  261.61£37.53°
Fvalue 17.399” 0.355

Data are presented as the meantstandard deviation. ” means no
inhibitory effect on growth of cell lines. Values in the same column
with different superscript letters are significantly different at ©<0.05.
** means significant difference at X0.01.

8/ MZQ] Chang A2l HisfiA= A2 A&
i3] JA| RIS HolA| o} ICso= APYSHA] giskal
A549 A|x3o] tisAE Summerking¥ Minichal
E32 S 9A 57E HolR| YoYU Minichal
E39] 491 311.69+64.90 yg/mLe 1Csoe LEMY
Aot T3 Hela M2 tisfiAl= AI7HA] 8 25
A S I9A 4L EY¥E=EHl Summerking,
Qutiquti ¥ Minichal &5 Al&9 ICs2 Z¥Z}
169.66+28.97, 127.11£2.36 ¥ 218.21+£15.16 (g
/mLeE Uehdth A7 &% A9 [Csox
95%(p€0.05) AlFFEolA FoAt AFZ AARE 2
I BE {OR7L Q1A= A7HA] £F F Qutiquti
F59 Hela AlZo] tigt A& A4 &40] 71 =
=2 & & AU TAAEFA HepG2oll thsfirl=
A7l F5 A= ICs°l 242 278.95£41.20,
235.68+94.46 9 261.61+37.53 yg/mLOE YE}
HepG2 AlEZo] gt AA] &/do] FRl=gict. 12
U 95%(p<0.05) A=A AI7HA E57F A5 I
A 49 BEe v = PAH0.05).

0|9} Zro] It WS ERLE 350 thel AgAA| et
LAY B vlX= FFE Dok At A7HA] &
T 25 AR tisii e B A S48 UER
A ool NZEAZL gl ALSE ERIFQH 81
A7 A #% 5 Hela @ HepG2 AlxEFof thsfiA
TAZE A S8 Bk
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EntE: ooke AYgd E48 xFsta 9o
AAZ SR AH7L B Aaoltt ERfEE F7|7F o
4 2 GUENES} 377 22 HEENER FRE
= SUERE ofl et AAZ g toit 59 W&
EntEZL pgEo] AEStEo] ot ANtERFES] A
gy 24 9 a3of disiA= AARCE g A+
7} Aot EERES] Ay 24 ¢ a3t
o thigt A= o BT Aot} ol el
Al 2H7F BT Qe WEEVRES 4 &84
= =ol7] YoiMe HLENESY Yy E4% &
ol thet A& A7 AFg=|ojof & Ao R wet
et olF A £ dAqtollA= oA AEiEe
B2 E0E Summerking, Qutiquti ¥ Minichal &
9] ZYdE ¢ EftEkolt 5 g EEY &
gt AstaTt 9 AAE JdALY 5 B 2
o thsh LotHEstTt

A WS EAE Summerking, Qutiquti %
Minichal &%°l i€ & Zdvs TS =T
Az} 27} 12.56+1.88 mg/g, 12.50+1.92 mg/g &
11.65+1.85 mg/g2 & YEth Et & ETtE o]
T e PR 43 47 458+1.03 mg/s,
4.1940.40 mg/g ¥ 4.30+0.49 mg/golct. oI5
4L UENIES o R F Edds TS A
FeF AP AT[18]9] AT} H|w S At GRE B
nES] F EfulE TRK3.24 ~ 5.40 mg/g)°l HIsH
oF 2vf, EekHco|= FEK1.09 ~ 1.83 mg/g)°l Hldl
OF 2 ~ 4l 71 A YT 22y AR Y, &
Z, S9A71 2 B4 wet ErfEY] & E89)
= ¥ ETtEco|E FFE koA UehER 2 A
79| ARE A ATet AR Hwske A2 A
AT

Ui FEEATES] AL HFTH] A6
DPPH radical scavenging activity(DSA)2} ABTS
radical scavenging activity(ASA)S &%5to] At
S ERIst HENE & AxE 34
< 50, 100, 250, 500 ug/mLe] =& 2|5t At Al
7] £F 5% BAZLE oulA(p<0.05) DPPH

ok

radical®} ABTS radical2 ZAAIF L £3], B En}
E & AxE 31493 500 yg/mLY 52 At
23 EFEZ DPPH radical® 65.85+1.89 ~
72.61+1.84%, ABTS radical& 63.16£0.61 ~
70.42+0.14% AN 22 Fakst BAo] shol
At

JUA L ERIES] A RZE/GT AR oA &4
2 Chang(84 b MZF)°t AS49(Ht A=),
HeLa(AF3 7454 HI223), HepG2(XHt AlZ2)ol o
g 85 A 2L S04 gotEggth Chang
Azzo] dsix= AI7HA 8 25 S 9A 23t
UERER] oot Alaz=rdo] §iglom A549 Ajastof of
ShA= Qutiquti FST BS A 29E EHch
Hela A|Z23Fo] tisixl= A7HA] 55 2% e 85
A4 &S HYY Summerking, Qutiquti
Minichal #%9 ICs°] Z¥Z 169.66+28.97,
127.11+2.36 2 218.21+15.16 yg/mLE Qutiquti
F5Y YAE JA LAo] 7P FE & 5 USTh
HepG2°l A= AI7HA] £F B5F FAE A &
= BYEY Summerking, Qutiquti @ Minichal
359 1Cs°] ZH7F 278.95+41.20, 235.68+94.46
4 261.61£37.53 yg/mLo|qlt}. ol= AI7HAl &5 &
5 Hela AlZZo] tigh A oA @Rt 2o
L HepG2 A|ZEo] tisf A43et 94 0] A=
Ho] 2}

£ ATOIAE S AV Evke B8] F B9
Hls L Sehuiols Y YYSIAL GAsh BY
0 A oA FHE Dot wkh. oloh e Az

FZo] A AH|Fe] Solue Suit BEET
E7F S3] AAEo =gt 2nlEE Ao] ofyzt ook
7R AAH B8E7t HolA &8t soluER St
<d €22 Aoz JgqEs. 2 AolMe it
YEENE F A7H] F701 tisiA itet 8443 o
AIZ QA B4e Lottt Tt HEErES]
T89S FH A ASs] Al Thett w
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