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Abstract. This study was conducted to determine the differences in bioactive compounds and antioxidant activity
according to the ripening stage of tomato fruits with different skin colors. The tomato samples used three tomato
cultivars distinguished by their skin colors as yellow, black, and red at the mature stage. Tomato samples were analyzed
for soluble sugars, lycopene, ascorbic acid, polyphenols, and antioxidant activity after being harvested at green, breaker,
turning, and mature. The major sugars in tomato fruits are fructose and glucose. The content of fructose and glucose in
yellow tomatoes gradually increased during the ripening stages. However, red and black tomatoes, their levels exhibited
an initial increase at the breaker points, followed by a period of relative constancy. The lycopene contents in fruits of all
skin colors showed a significant increase during ripening stages. The highest content of lycopene was observed at the
mature stage in red tomato fruits. Differential patterns in the accumulation of ascorbic acid between yellow and black or
red tomato fruits were detected during the entire ripening stages. In yellow tomato fruit, the content of ascorbic acid
remained consistently low throughout the ripening stages. Ascorbic acid content in black tomato fruits significantly
increased to 2,249 mg-kg™' of tomato fruits at the mature stage, while in red tomato fruits, it gradually increased to 3,529
mg-kg! of fruits at the mature stage. Quercitrin content in tomato fruits gradually decreased during the ripening stages.
In yellow tomato fruits, the ABTS radical scavenging activity abruptly increased at the turning stages, while in black and
red tomato fruits, it gradually increased according to the ripening stages. The DPPH radical scavenging activity in
tomato fruits significantly increased at the turning stages.
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EulE(Solanum lycopersicum L.)+= 7}X|2}of] £31= 2] A B2 20| 7|4 o] ER o] Tk 1ﬂE1—L1;]. EnfEL 4|
AAER GRS LA RN AR dA 9o, g gmof whet h-gat A R0 2 BEsh, 5] 744l
U= 17417] 2 vt e Ao d8E o 37)0) ule) 9 BEnlge)l 7o qm&- 2|3 e Enl
TR 2021 7|Eo 2 f-E|ubete] BotE APEA] WA A ol 7o Avlgo @ BEsly|w s} 15k AH|RlSe] A

AbERe- 771 6,010ha 2} 369,383 .0 2 2019 2] 5,706ha2}
358,580 0] ]3] Tk 2751 THMAFRA, 2021). EnbE
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elhe 5 Ao T, 1210 EERe 2 PAHLee 5,
1972). A1 O] o o2 gt 71l A el AFge] 71
Eofiet ghde] I W29 F24 0= A7 =w(Ho, 1979),
Eopzo] % W A B0l uh2 Ho|st ArklLee 5,
1972). Bl 11410 2 el 2 da T el Zl o' B
A==, BulE 3 AES0] 9F50% A=t a2
do|tiDavies2} Hobson, 1981). EulE WA Ujo] o 3=k
o 37} B Z7117] A Q7o) 7P e
Ao 2 A4 A Qi Beltran®} Macklin, 1962).

EutE T 0 A Q] 7|5/ O 2 gho| Al ofA
FEHA] Ao oA 9l ow(Danuta 5, 2020; Li 5,
2021), eo] TAL AL S AATH ARG el
Aj(Hwang 2} Bowen, 2004; Kim, 2010; Muller 5, 2016;
Li 5, 2021), 415} 21402 S48 918 sjol L oA
a4ke} 21 e )R HE e g ojaTIE A
Hojel Aoz deA Ut (Rao, 2006). 0|3 Y EnHES] o
Ak} 5ela} Bl Sorsha E4(Toor 5, 2006)0]u 2ol
FdH|(Javanmardi 2} Kubota, 2006; Bravo 5, 2012; Farneti 5,
2012; Vallverdu-Queralt %, 2013), Z2]9& &= Luthria
55 2006; Liu 5, 2009)of| th3f| 71573 --50] Wo] X x
Ak

T-8/49] ofAT B HARS: FAR Aol A At EH 2
A, T W RS R AR A o Avkd o2 ZAghct
(Wheeler 5, 1998; Mellidou?} Kanellis, 2017; Davey 5,
2000), A&, 55 4 TS ok A5 E Alojofl= ofA
A2 B A A 27t oA 2GS, iR ofAFE
BAO] SeHd F=AQl D-olg|EZotATAEH|o|ES ]
SHH(Smirnoff, 2018). Al=of| A= ofAT 2 HAR- 3H]
Fp 4l 0] 2717] e = SEEe] f-EAlo[H(MeDowell,
1989), ofA51 2 HARS: =840 0] 7|5/ B4R AT
= F=5A A 4151 wjsl| 256 DNA, Thld 9 245 1
S5, URks o 2 vlely] C &2 LA lti(Paciolla 5, 2019).
A |83k Alo] @ ol A o A7,
= HE o

o=z H
=4
=y

SZReE YRk Q] E|gY
HI5}(Sauberlich, 1994; Howard 5, 2000), A|<5:%]
Z= Sof st AHFHE B8l stk T8% 714
ofc}. g AR ol MAISI 3} 1<) 29 et
7510 Al | AVSHE of koo 2 A Eok 24 W 5}
= FASE A Ho|th(Lee 2} Kim, 1989; Howard 5, 1994).

EukE THLE ogopxlel Zwol A ]| Byt oft ulet
1] 5-9] 3 o]m(Davies} Hobson, 1981), TheFsH Z2] |
153} o] Tl pheo] 18 AR 41857, 925, ol

SENA F o) AT A g A ik A Al Sl

= [e]
ago A2 EARS g,
Z

Al Ayl L

o=

=
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oilsh= gt & A Ao|ci(Davies} Hobson, 1981).
ol FrE o] e HEmddE2 22 A= A4
Aol A ohefRt 20f AR Z=THKang 9} Saltveit,
2002). =3t Hm53a2 Qa2 o] S5 A 2
= o, 4helk-2hel B4 REE-0] 7| 2 o] §E ] n| =2
B AEAE o5k 282 SITHLee 5, 2005). ERHEA]
of| & gtk g2 glo]| Tofsh, Hlmslta-2 A& 2L
U7 djxzol] ThlE 5o AthEAE A Akl It
2 ik S ARl 2Rgof] Tofrtth(Lee -5, 2005).
gk opu e} w5 aletEe] Ak m R E WA E= AR &
EfAE A WA A oYtk Ao s Hals
tHKang @} Saltveit, 2002; Chisari 5, 2010). Ze}& ro]=
+ HEgRlEol Sl 7= E R AuAlel ndE4] 2
ZAAED A WY Ao A& STHIA Ales Ktk A
|2 51 A3 Al B SRR E A Hes= AL
2 B ¥ tHernandez 5, 2009; Treutter, 2010). H=31st
=& Hlsate|u et o] & 22 A9} i) S AL il
A RS e BRED, o|2fel slisali R 124 54
of u}e} 418} 842 2ho]7} LebtkMoure %, 2001). 2
HPEo R At BA) S 2 7154 2RSS BA U)o
Sab] et 9110l e Bhateh B Ewpt gebal),
ol 2fr]z 4 AFg oA Rke] o] Fo| s BiehEe] %
Z EAo]| u}} t}27] wjRo]ckRice-Evans 5; 1996; Rice-
Evans 5, 1997).

S bagolH folet A ehrize o] oA e-g
H4:Al7]™(Benson 5, 1992), A|32E Hddh= thfRt &
QIDNA, BFRaE, thild, ol A S0 T TARAS &
A o BH B AEAAS OITNGIllS) Tureja,
2010). Tl S EFOR UL A AEU AT
7ok FHALSF 8IS ABTSLEDPPH S]] o]t 2k 2h]
2 2702 BRI 4 Qi W I(Meyers 5, 2003;
Cheel Z, 2007; Fan 5, 2012), E0FE(Choi, 2021), 13
(Akhtar 5, 2018; Howard 5, 2000) 5 cjeFsh 2-&-0] &FA}
515212 szt o} ¥tk o|2j3t ABTS2}DPPH 5|
Aok 5 B e e ofnlol gkl o] Hhela) 2
W= Eoto] AAEd 2R et ol = dS &
=g %= o] 8FHrtiKim, 1999). ABTS2} DPPH 4A750] =
2 A]&+=0ORAC(oxygen radical absorbance capacity) 54
Aok XS, A E AT o] A8k WAt ofa
FAEY GE=E A5k a7} i Liu 5, 2007).

EulE 9] AL thA|= green, breaker, turning, pink, light
red, 712|131 red & T = W] A o] W slof| whe} 6 A = R
5|m(Choi 5, 2022), 0k THIe] 44 AR 7|54 5
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o] whe Eube BHAe] A4 @

Xo] k2 e A|e] Wl ope] ol Lhedt(Choi 5
2022). E3F EntE 1}Ao] AJLslis Eok & dlis3kek vle}
RC, 2hol=ul 5o vt AR 2 =8 o] = ek v
ERdtH(Periago 5, 2009).

EnhE L horet 4 njel thoke RS B S H AR
o

7] uhiol, Z A7) PR 7|54 EAL T EvlE
o) Ak o e, o|2joh ol ahale] kel 5

HollA] 715573 B4l tigt At Fastch weki f-2u
ol 4] Afef=)i Tkl do] ok 511}594 W2 A)7]0] mhe
7|5 ER 0] 2] EAS BAsle] 1E A BEubE AR &
HZ}o] WA A e 917t AF= S Algstalal gtk

Mz A A

1.

A0 AR A Eoh o] shajlo] wief 44 ol
E(cv. Rapsodie, Syngenta Seeds Ltd., Korea), A} EulE
(cv. Sinheuksu, Asia Seeds Ltd., Korea) & 3 Bl (cv.
Sugaryellow, Asia Seed Ltd., Korea) & A5t SR =
}g3l7] Hojl Fo] ZE|(Whatman No. 1)7} Z& 2]7o]
15emQ HEZ|T|Ajof| FALE 2135101 25°C AR H(HB-103M,
Hanbaek Co., Korea)ol|A] ZoA|Ht) ZotE £xl= SH
& AFE(Shinangrow, Korea) 2 £71% kg ZtAEIAR}
(45 x 35 x 8em, o] x |B] x fzof)of] a}F5F Atk Al £
=2 2Y90] S W ARV S SkaY ZE
(11 % Tlem)ofl 7FAI3}3AE} ErkE AEAofl A Al spgo] A
ME)7] A2k wf 2214300 x 100 x 35cm, Zox 1 u]x o))

Sugaryellow

Cultivar
Sinheuksu

Rapsodie

Green

Breaker

:\Tgé}oﬂ A 251}, AAA T 70 x 25emo] T WA T A <]

off ZAE HAsto] AulstRicy. EntEe] =4S HsiA
EU}E S 10mg- L' 9] sw = 2 e)|atgar, 33hd7tA] Aul

H BEupE iAS l%ﬂ(green T T T 1044, A7
(breaker, =& 2 15— 204 4)), £ 7](turning, 5 &

25-304A), ¢<57I(mature, 5 5 35— 40 LA = FE
sto] =25t & BA Al R & o851 THFig. 1).

2. ReElg 24

ZAL YEaU-70°C)) BHgt BEute AgE 47

(Polytron PT-MR 3100D, Kinematica, Switzerland) & t}4}
HA|& 1.0g= S5 10mL 2} 291510] 1AJ7F5<E80°C 3
L24Z(WMB-311, Daihan Scientiric Co. Ltd., Korea) ]| 4]
HES5lo] &3 o1 F HAEE]7|(Allegra 64R, Beckman
Coulter Inc., USA)o] Y o] A587F15,000xg = A H2| st
gofo] ArzJol ImL-2 acetonitrile 1mLY} 235} 0.2um
ZAp7| e & ofwjst 3 AM51cE HPLC(YL12000, Younlin
Co., Korea)©]| sugar pak(DB-C18, 4.6 x 150mm, Supelco,
USA) Zr 3} RI detector(YL9170, Younlin Co., Korea) 2
A2712 T4 AEo B9tk olgAko 2 Bt
Lfj(acetonitrile : 23, 80 : 20, v/v)E ARSI, G
w8tk .0mLY}F25°C 2510] Al RS 10puLFdsich
A, 3= 18] 0] F2E2)(Sigma-Aldrich Chemical

Co., USA) S ALg5191T) ZHedof| b A7he 7he}, et
oAbl A 242+ 2.99, 3.26, 4.192-0] )41, EEHFA9

£.0.99970]9T}.

Turning Mature

Ripening stage

Fig. 1. Four ripening stages in three tomato cultivar fruits. Green (7-10 days after pollination, DAP), breaker (15-20 DAP), turning (25-30 DAP), and

mature (35-40 DAP).
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4R - A

3. 2fo|ZH BN

ZA2 WEIU-70°C)o Hugt BEutE ARE o7
(Polytron PT-MR 3100D, Switzerland) 2 133t & A&
1.0gS 50mL & X of Fo} &31% gulj(n-hexane, HE-2, 71
2] 3L obAllE) 20mL I} F74 10mL S Esto] 3AI7F 54t
HESAIA FZE3100T o] Hrlie]7|(Allegra 64R, Beckman
Coulter Inc., USA)Z 10871 5,000xg 2 HF-3-5lo] Eg|
F N ImLE 0.2pum F=AP] FE = of1}stgitk. HPLC
(YL12000, Younlin Co., Korea)o]| sugar pak(DB-C18, 4.6 x
150mm, Supelco, USA) Z=3}DA detector(YL9120, Younlin
Co., Korea) 22712 T4 A28 0 2 olo] 718 245
Att o5 AN acetonitrile : HEH, 85 : 15, v/iv) 9] 9531 @
225 9 1L.5mL25°Co| AL, A= =5=2-20uL
Atk o] ZH(Sigma-Aldrich Chemical Co., USA)S &
SR AMSSIGlAL, ARAHE I Aol BlRE AJFo] 9.5+
oL, EFEHTA Y] 1*-20.9994 %k

4, OLATEHA BA

ZAL YEI(-70°C)ol| HEgt EntE AgE 47|
(Polytron PT-MR 3100D, Switzerland) 2 043t = A|&
1.0g2 15mL EH0]| 0.2M KH,PO4(pH 4.5) 5SmL e} 20|
1 AJ7FEESA] 7] & A1 5 2] 7] (Allegra 64R, Beckman Coulter
Inc., USA)Z 5E7F15,000xg A 2] 5F &AM ImL-&
0.2um AL ] FE| 2 of a1k - ARESIGIT: HPLC(YL12000,
Younlin Co., Korea)o| sugar pak(DB-C18, 4.6 x 150mm,
Supelco, USA) Zr&H 1} DA detector(YL9120, Younlin Co.,

Korea) 7147]% 7415 Al 46102 o AT 2 1HALS 415}
Ath o] EAS A-ZoH(20mM ammonium acetate 2} SF4

2 THE=0.1% formic acid) T} B-894(20mM ammonium acetate
QFreREE ¥=0.1% formic acid)S E33F A 02, 747}
L8 2EE 7T 0.75mLy}f 25°Co|w, Almo] FS
10puL St} ofAF 2 HAKSigma-Aldrich Chemical Co., USA)
= FTE AR ARSSIAL HFE AR 2.2840|%lom 3
ZAFA) P2 0.9998 Ak

5. E2lH= 24

2AL WEN(-T0°C)0] HF EulE ARE 247
(Polytron PT-MR 3100D, Switzerland)Z t}2f3t & A|=
1.0gS 15mL FHo| ol ek 10mL 3} 7 5 AIZEEESA]
A =31k 3252 C18, silica(1.0g) cartridge ol 4] H|
& o83l SRl - A S5 dilee o
A HERS ImLZ £-3)1510] 0.2um FA] e & oj1}s}o]
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ARSI HPLC(YL 12000, Younlin Co., Korea) ol sugar
pak(DB-C18, 4.6 x 150mm, Supelco, USA) ZH3} VW
detector(YL9120, Younlin Co., Korea) HZ7|2 A A]
270 g2 Zeluls 3loHE 416131 acetonitrile 2F F-7<=
(50 : 50, viv)& FH o] 5ol 5 o8 2 2
0.7mL3}35°C o], Al 2= =2 10pL e} S Hlis 24
2 918 7T, A=AE D HZAEU(Sigma-Aldrich
chemical Co., USA)S EEEA 2 AME31 T, HEE AI7E
© 7174397, 34.3, 26.45-0]9) 11 BEATEA ] L 0.9992

.

6. itsiE B4

ErLE A 2(3g)2 HEh(25mL)E S0mLFHEof HopA]
22 7](Polytron PT-MR 3100D, Switzerland) = 21 3}5t
3 1247 5RHACOA] RS AT HHE Bo1e Q1R
2]7](Allegra 64R, Beckman Coulter Inc., USA) = 15,000xg
27104 2087} el AlA APgelo @ st 52 B4
A3tk

ABTS[2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonate)]
Sz 2758 71Ee] einl 24 e Basilt
(Kim =, 2007). ABTS 2}t]z A< ol3)A] BhSol(TmM
ABTS2}2.45mM potassium persulfate)-2 SATEf o A 16 A]
ZHEE2A]Z] B 734nmof| A Q) B3 E(1.5 £ 0.02) S T free
radical solution-& A &9} E515}0] 30°C o A] WHg-A] A g
Z%A(DUS00, Beckman Coulter, USA) & E-A13}9ic} &
YA R 0] 8310] T3nmollA] 245 FHE G o)8s
of, ME Alm F7 ] tiRt A EA = 7S] S8 At
o5 W& FA|St] ABTS Stz 22752 Eelskqich

DPPH(1,1-diphenyl-2-picrylhydrazyl) 2}tz A7 %2
o] 7] Ea] vp 0 7 BLAs9 tKriengsak 5, 2006). 5%
A=A(DUS00, Beckman Coulter, USA) 2 E-4%=5-515nmo||
4] DPPH working solution(1.1 + 0.02)-2 23 & 1 A] 7+ 5<¢F
I oA WESAIA S7sEATh 1A A8 5] 283
AlE o]&-3t0] 515nm oA S35 SIS AAols
(EDA, electron donating ability) & 3}=2 DPPHo]| tfj3t 2}t
2 47 S ele) 2.8 A AR Il e Al AR
A7he] S Aol S g shelsieick

7. SHEN

A7 38 5:9) 40| T IE0HE S RCBD(random-
ized complete block design) 3§H=-0 2 WHET} 2025 Afjul
Bejstol, JebAuE 218 2H2te] BokE AR(500) S
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Hulae] we Enke wael 44 BAM J1eARY FAT Ak 24

75 87 £490] 794 63] vhasleli, gAlet 528 3
3] vk 1o} 412 AAISIgTh 2 AR elA] 1A Ak gt
2 SAS 54 = (SAS 9.4, Institute Inc., USA)2 o|-&

slo] BMLH o B2 G222 4% § F Duncan’s

M

A1 g

K
I

Maco 2 galg s wsl

Aol A T o] th2 M| 55-9] BErlE 1ol g
T2 s oA Atel] A4 2 argaagro s =
A&}t Table 1). o]t Aik= FHdE &l BEvlkE
AR AfEe G2 Aol BukE 2R oA Apgo] &
Slo] 72 EAsH: elge Eug dgolv(Le 5,
1972), 3H 5501 25% = 2PFo]aL 22% = A =Foeh=
AT+ B 3(Davies2} Hobson, 1981)2} -S-AS3IT) Beltran
©} Macklin(1962)-> ERFE FHA o] A< HA] v} it
el glefo] Z7BRe A0 B uskgit), B AgelAE
olo} fAlal7 B4l mutoA L TH 4t bl T
o] FrIA e r F7FsHIt Table 1). HhHof| S} 2]
R ErFE S A2 TAoA] 27|04 WAl 2 ARE A
sheya) EEo] Z7FsRlAlRE 2] 2 Qe 1 gl
ZH23RIE7H EhA] 1710l M Z7kEl Sik(Table 1), o] 4
2 ARoA EnlE u]iof whet 2k o] AJsrttA of w2

ARkt felde] vshs Buki o] vk o) whel A<
AR th27] wio] s o] whg FE v s
raslloF 3 7l o & whoiE )

2, S0 W2 2to|2 W B W3}

ko] 24) M) eo]mAle Alo]4 FhatE o] =
2 TS BBk, 44 11 Zol 4416 Z71ete] Eope
WAL F7| H3MA 71tk (Frenkel &} Garrison, 1976; Chauhan
5, 2011; Cheng 5, 2019; Han 5, 2019; Anlar®} Bacanli,
2020). o] 4% EulE 2ol z Fef 27} v EnjE 3]
A} 3= BEulE o] =317] 7Y 7|&0] E]7] = 3t Meredith
2} Purcell, 1966; Fraser 5, 1994). EnlE wlu] Mo w}= A
e sfo] 2l Sleke BAlE s o] WeEs 5
Felheiom, Bt vkl ajo] Th E5 B 2ol H3in
thFig. 2). Laleye $(2010)& EnlEr} A<sS2 glo| A
o] F7tok= A2 HslGl=tl, o= 722 dAtollA]
3 alo] al, 20 9 HAQ] EVHE B 4EAE 2o
slo] 27Vl Ao} AX|S AT Fig. 2). 3] sto] ThE A
F% 0 527)9b A ) 2lo] 3 RS 212t Img ke
2}2.5me kg HES] 4502 GABHIANL HAlok ek
7)ol Kot A 24} Enbizo) eho] sl eke 3t 34
o] wulgo] ulatel G 27kl olefat Auke
Frenkel @} Garrison(1976)2] E0}& 1}419] A4 1A of| 4] 2]
o] 13l A2 HItof| Thgh H 1ot ARtk BAEE Q) go]
| Sk FFolu A< T o what EEF &7k ARk
(Laleye 5, 2010), thA| 4 2.2 100g F ¢ EnlE=0.889]
A14.20mgo] T o] 1L, W& EvHEL=2.520]4] 5.46mg
o] eHf-E|o] gk EntEHTH= g BEufEoA =220

Table 1. Sugar contents according to the ripening stages in fruit of three differently colored tomato cultivars.

Skin color Riveni Sugar (g'kg’ D.W.)
(Cultivar) pening stage Fructose Glucose Sucrose
Green 778 & 833 d 93 ¢
Yellow Breaker 1735 ¢ 1535 ¢ 15.0 a
(cv. Sugaryellow) Turning 2425 b 204.6 b 132b
Mature 2764 a 2444 a 115 ¢
Green 174.7 ¢ 160.8 ¢ 54b
Black Breaker 208.6 b 1926 b 83 a
(cv. Sinheuksu) Turning 182.7 ¢ 176.6 ¢ 36 ¢
Mature 2444 a 2513 a 34 ¢
Green 1823 ¢ 169.1 ¢ 44 ¢
Red Breaker 231.7 a 207.7 a 182 a
(cv. Rapsodie) Turning 1952 ¢ 1910 b 71Db
Mature 2162 b 205.8 a 42 ¢

“Mean separation within columns by Duncan’s multiple range test at p < 0.05 (n = 6).
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25

EE Green

[ Breaker

[ Turning

20 | T Mature a
E
_P{l 15
E‘ a
T
=
v
I
S b
- b
¢ ¢
d d
Yellow Black Red

Fig. 2. Lycopene content according to the ripening stages in fruit of
differently colored tomato cultivars. Letters above the bars indicate
mean separation by Duncan’s multiple range test at p < 0.05. Vertical
bars represent the standard deviation (7 = 6).

B 7 Eti(Roldan-Gutiérrez2} De-Castro, 2007).

3. dxThof| E ofATEHA B3 HS

e hAl] of A2 1AL ke Aps ZolA 13
2] Foj5o] opige] Hale] AE] WEBGest 5
2013), A2 739~ 100g% 10— 40mg <= A[9E oA YF
2 AuliEE )3 — 58 A% =TH(Stevens 5, 2007; Mellidou
=, 2008; Mellidou -5, 2012; Bertin®} Génard, 2018). o]t
Rl FAlsHA =2 A oA e wuj o] w2 FFE ofAF
EHARRS FElRE Ao & HeItk(Fig. 3). SHA ERpE | of
25 B2 HAR SRS Aol BAglo] ahHol S4 %= 9
o] nnlsteity. A EutE B3l =<7], WA 7| T8
A7)0 M= M ETLER} FALSHA 4= o] uju|gh 0]
o)A, 710l FAsH Z71510d 2,249. 7mg kg
Sz opAaFEHANIRFO] 2| obsith A EnfE S| ofA
FEHASIE 2] R o Ao S BEntE k=T
EA s 4t R AR 0= Sk ek UEl o,
457)9] okl 2 BALO] §lefo] 3,529 3mg kg & 71 Sk
t}. o] AA EulE WA O] A<t of whE A1 Q) of
F2BAFSREFZ71=SLoH(Rashida 5; 1997) L 27 |(Ferreyra
5 2007) 2 22 HofAHEol A = FARRE Feke LER e A
o= dEA Uk

e

4, A=TAof W2 HZEAER S HE|

LB ARRE A0 S =o)L oo HY
A2HE AE5E Wodles EdE ¢l EdttE
(Hernandez 5, 2009) EvlEo| = Tlofsl e 2 &4 5=
2oz WaERulLiu S, 2012), &
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Fig. 3. Lycopene content according to the ripening stages in fruit of
differently colored tomato cultivars. Letters above the bars indicate
mean separation by Duncan’s multiple range test at p < 0.05.
Vertical bars represent the standard deviation (n = 6).
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Fig. 4. Quercitrin content according to the ripening stages in fruit of
differently colored tomato cultivars. Letters above the bars indicate
mean separation by Duncan’s multiple range test at p <0.05. Vertical
bars represent the standard deviation (n = 6).
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Fig. 6. DPPH radical scavenging activity at different ripening stages in
fruit of differently colored tomato cultivars. Letters positioned
above the bars indicate mean separation by Duncan’s multiple range
test at p < 0.05. Vertical bars denote the standard deviation (r =3).
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