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Nutritional and Bioactive Compounds of Yellow Cherry Tomato
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Abstract

This study was carried out to investigate the value of yellow cherry tomato as a food material.
Contents of nutritional and bioactive compound were determined from yellow cherry tomato. 17 of
amino acids occurred. L-Glutamic acid (45.15%), L-glutamine (22%) and L-aspartic acid (11%) were the
main amino acids. 8 of essential amino acids were found except tryptophan. r—aminobutyric acid
(GABA) was found in high contentration (258.58 mg/100g). Contents of Lycopene and S-carotene were
2.18 mg/100 g and 9.90 mg/100 g, respectively. Yellow cherry tomato contained naringenin chalcone,
quercetin-3-rutinoside(rutin), 5-caffeoylquinic acid, 3-caffeoylquinic acid, and
quercetin—-3-apiosylrutinoside that have various bioactivities. These results revealed that yellow cherry
tomato would be very useful and valuable food material.
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A W EULE Jiconorangs 20194 5¥ 3¢ &
o] EnfEAISAHChung-Nam, Korea)ollA] A|34to}
ARSIt FAs 2719] A WS ERLE 20709 &
ARES AASIE &L 3-5mm FAZ ZA Aol
5283t ¥ BZAZX7|(model PVTFD 10R,
Ilsinbiobase Co., Ltd. Korea)E AR&5to] AZX35I%
. FE2AZE YLEOMEES  Wiley mill(Thomas
Model 4, Thomas Scientific, Swedesboro, NJ,
USAZ A143] 45t & 20 mesh A2 AZ & 2T
ARE ARSI AE= 571, © 5 27 8219 ¢
TE AT 5 =S AFHo] ZFE AR HAA
ojgo] AlRE Yal -25°ColA EaketHAl EAof At

Folact. oA AR 1.5 g& AFHSH
Kieltec 2300 Analyzer Unit(Foss, Sweden)& A&
sto] Zg=Fstieth. 7171 3842 manualo] =t Al=
100 g & 2o¥d =S oIl

3. Lycopene % B-carotene?| £& 3 XMz}
Lycopened} p-carotenes FE3V]

Hexane W< AM&SHITH10]. 524% H=2EQ
E A= 0.5 goll EtOH 20 mlE 91 75C 25z
A 1087 A" 535 3 80% (V/V) KOH 5 mlE

d-Zo] WAttt hexane 5 mi®t &
F9| FIRFE 7Ioto] 587 AotA wuKstirring) ¥
& 53t 50 ml conical tube©] ¥3 5T, 3,000
x goll A 3E7t YAEEste] S5 H(hexane F)= 3
oIt ASds 555710 ol AU 55712 4
0ColA &3] 7Ax3kL dichloromethane:methanol
(50:50, v/v) & 2 mlE 21 &gt & 0.45 m
syringe filter (SLCRO13NL, Merk Millipore
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Korea, Daejeon-si, Korea)s BIA|# lycopene
4 B-carotened H-4lo] ARESFAT

Lycopene ¥ B-carotene #F E4o|&= HPLC
(Shimadzu LC-20A, Shimadzu,
Kyoto, Japan)& AHESIATE 28 20 pLE 52
5T BElE 95t AHL Inertsil ODS-3V (5 um,
4.6 - 250 mm) HPLC column (GL Sciences Inc.,
Tokyo, Japan)& AR&5F92H, photodiode array
detector (SPD-M20A, Shimadzu, Kyoto, Japan)Z
A& 9 gelelth £4 242 29 %71 30T, °f
B2 acetonitrile/methnol/dichloromethane/n-hexane
(50:40:5:5, v/v/v/v)°l9Le™ 1.0 mL/min% £E2
Sl

Prominance

4. Eo|N= SlEEC £ ¥

WEZEVES] misdy SRIES 5, B467| flst
ol 3A7% A= 100 mgS 80% (v/v) #lEhk& 25mL
£ 7Islo] F&3HE 30C 220 =24 60E7E
%% 3} 3 Whatman No. 2 filter paper® AZ1
18,000 x gollAl 1087t YAilEesto] F5HES 3=
sttt ASNS 045 m syringe filter
(SLCRO13NL, Merk Millipore Korea)& oj1}s}o]
B4 9 Aol ARgsHeiTt

EZvs sRMEY #A2 HPLC (Shimadzu
Prominance LC-20A, Shimadzu)& AREsttt. &
Z98 20 pL = BF5197 AHL Inertsil ODS-3V (5
um, 4.6 - 250 mm) HPLC column (GL Sciences
Inc), #HZ7]= photodiode
(SPD-M204A, Shimadzu)& ARESIFTE ol
acetonitrile® 0.5% (v/v) formic acidg& &%sto]
AMEBF AL acetonitrile?] FEE AIZFEE 5% (0-5
min), 18% (5-30 min), 70% (30-90 min), 90%
(90-100 min), 5% (100-120 min)& &= +HE F

o ZEF3

array detector

5. BEd|lil= aldEe s4

AEE Eods IES 545 Hste] HPLC
(Agilent Technologies 1200 Agilent
Technologies, Santa Clara, CA, USA)7} dZ%

series,

3200Q Trap LC-MS/MS  AlAHEl(Applied
Biosystems Inc., Foster City, CA, USA)S AMSH3
t}. LC-MS/MS®] 4L m/z 160-1200, negative
ion mode, collision gasE &&, °]9 EI= 2
DaZ sIelth. d&9 Edus RMEY 5782 A3
A7ZA3 g EFEZO] LC-MS/MS &8} v]ws}o]
AA|BHRITE,

S|

P S EDES| YHIHOI £

olok
i
0
am

=] Zo|9} Zo] Z}7}F 44.41 mm, 28.52 mm= EFY
FZ o|F1 glom FAE= 21.98 golqith SRRk
A3k 100ge] Hish SEFFOZ 89.27%°]1%0H
TulEe Az F=F 100gol holl 8.70%9] dFS
HcHTable 11.

Table 1. Dimensions, weight, moisture and crude
protein contents of yellow cherry tomato

- Moisture  Protein
Color L(?:S:)h \(/x;?:‘;] Weight (g) (%, wet (%, dry
weight)  weight)

yellow 44.4140.65 28.52+0.72 21.98£0.31 89.27+0.73 8.70+0.08

n=3

2. elot0|Ate] =M

A W ENLE Jiconorang E59 flobn|icAt
o] gtErg BA%H A3 L-FREEHL-Glu), -2
(L-Gln), L-otATZEAKL-Asp) 5 1759 ofv]ie
Aol HEEQT  L-AAHIRI(L-Cys), L-EER
(L-Try) € L-E]2A(L-Tyr)2 &A= L3t} Table
2] fEoh|At F ol 7P BStd A2 & /Y
ofu|lAk9] 45.15%F AA|Sh= L-Gluoled A=
FF 100 g T 1,379.5 mge] =] AU &2
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& L-GInT L-Asp7} & olv| kAt & 742} 22%, 11%
2 Wol FiE o] gtk olEt A 2 WEE
lEE tiloz Qo Ale] BXE XARSH A5
‘IHLJ Aol ZtH11]. E3h U¥t BEufEE iAo
AETAE fElob| Al S HRRt A3 Evp
Eﬂ 710 HolEHA L-Glu ggo] 718k &
glotu| Al F 7P B2 G AAgithe B1ot YA
o}cﬂt} 12]. o9} 22 AuzRE A HEEulE”)
FEjopu]icAl hgo] H2 WHEEUES} dut B
H}E«l F8 op|leAl FF FARE & 4 AU
183 L-ZE(L-Pro), L-H€2ed(L-Phe), L-
L2td(L-Ala), L-AA(L-Ser), L-EF2A(L-Thr), L-
FAI(L-Leu), L-oF=271d(L-Arg) ¥ L-A(L-lys)o]
Z oAt 5 47 3.55%, 2.49%, 1.93%, 2.59%,
1.41%, 1.08%, 1.12% % 1.03% 75 Aoz g5z
ct.

G FEENIES] dioju|icilt ERE HY [-E
oy, L-Ed, L-HEeyd, L-o]AFA4l, L- L-
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A Skt

A B2 EnlE 9] Jaolu|i Ak g

=
=A

=

S it ofolintto] £ABIR0m 830 ol
4to] gheEo] glol st oR 94t AR
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Table 2. Contents of free amino acids in yellow cherry

tomato
) Contents
) g
Amino acids mg/1OQ g % of all amino acids
(dry weight)

L-Asp 394.00£20.71 12.89
L=Thr 43.1612.55 1.41
L-Ser 79.06+4.78 2.59
L-Asn 22.93+£1.21 0.75
L-Glu 1379.50+71.04 45.15
L-GIn 686.39+32.83 22.46
L-Pro 108.51+31.96 3.55
L-Gly 9.25+0.48 0.30
L-Ala 58.94+0.68 1.93
L-Val 36.37+1.88 1.19
L-Met 16.47£1.60 0.54
L-lle 23.29+1.23 0.76
L-Leu 32.95+1.91 1.08

L-Phe 76.194.38 249
L-Lys 31.40+1.69 1.03
L-His 22.92+1.06 0.75
L-Arg 34.36+3.34 112

sum of essential g9 7519 o4 9.25

amino acids

Sum - of - amino  5a5e 59410.19 100

acids

V" Abbreviations followed IUPAC standard.
2 Sum of L=Thr, L-Val, L-Met, L-lle, L-Leu, L-Phe, L-Lys and L-His

3. OtO|ict CHARS RO o

A PZEFES] opv|Al gAEES AR 2
acid(4-Abu = GABA),

ethanolamine(EtNH2),
hydroxylysine(Hyl), N-methyl-histidine(Me-His),
o-phosphoethanolamine(o-Pea), phosphoserine
(p-Ser) & oF|ieAt HiAbibEo] WA T Table 3].
GABA= 149 Mol EAeh= dEe= AddgEd
= F7HIA ¥ 715S EX5k= Aor A o
(13][14]. E3, FAEtas 2 EYAst 7150 A=
Aog I A EdoltH15l

A ApolA F2 HSENE 359 GABA S
EA%F A3 Ax 5 100 g T 313.18 ~ 638.57
g0l ol Aol A A[11] YRt EnfEo
ZAZE 100 g T 282.9 mg-1,199.0 mg®] GABA
=] QU] B ATH16].
A - EUESE GABAZE A% % 100 g B
258.58 mgl & ?FEO] o] HZ WLEME H|
SiA Thar B2 ol ARt thge] GABA7F Z3E|of
Qlo] AEj&A 49 435 FYoz Ayzt=E)

I} y-aminobutyric

carnitine(L-Car),

_@3

Table 3. Contents of metabolites derived from amino
acids in yellow cherry tomato

Amino Contents
acids" mg/100 g % of sum
(dry weight) metabolites
GABA 258.58+13.12 59.90
L-Car 76.78+£14.59 17.79
Hyl 29.44+0.50 6.82
o0-Pea 26.56%1.73 6.15
P-Ser 17.870.34 414
Me-His 11.9411.32 2.77

EtNH2 10.56310.88 2.44
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Sum of

metabolites 43172464 100

" Metabolites abbreviations :  GABA(=7—-aminobutyric acid), L-Car
(=L-carnitine), Hyl(=hydroxylysine), o-Pea(=o-phosphoethanolamine),
P-Ser(=phosphoserine), Me~His(=N-methyl-histidine), EtNH2
(=ethanolamine)

4. Lycopene % B-carotene &%

N FEEUES= AR $F 100 g2 7IEoR
lycopene©] 2.18 mg/100 gol ¥FEo] Ut
[Table 4].

A AFolA FHAL F2 IEEVE 359
lycopene &S AF ZF} 3852 ~ 69.07
mg/100 go] gHFEo] Athal st3l=tl[17] ol<}t vl
ot A FEEAEE mf¢ A2 ¥ lycopene
o =] ATt EgL EFJA Lut EvlE 1659
lycopene TS E43t A7} 4t 16.4 mg/100 go]
FREo] AR[18] HjollA] At Dyt EntEo=
43.3 mg/100 go] =] AA=TN19] =] Axt
EntEe} W A BEulEdE lycopene $HEo]

[e) OO QF A~ O
W AeS & 5 A

Lycopene2 EUtEo] Z3tH HE F E3| AFA
o 94 ZI} Holt B JEoE & IEA
23] M I EvtEds 2 YEErEY I
gt EntEo] H|g] m- A2 ¢ lycopened TR
1 510 lycopene?] £2 F4o] otdS & 4= At

A FEETES] p-carotene TS FFT AT
A% %% 100 g B 9.90 mg/100 go] =] A=
< & & SIgitHTable 41.

el A8 Aol oJotd =it H2 HEEE
o= 2.25 ~ 3.35 mg/100 g9 B-carotene®] T-F-5
of SIFA[17] E7AF Ut EnpEo|:= B 3.0
mg/100 g[18], AHIA WEEREJ= 7.3
mg/100 go] ER=o] = AR BIE=H[20]
G R ENELE 9] dut EntES B EnlE
o vlaf| A3 B2 B-caroteneS THIL Y2
&d & AU

B-carotene & L7 vpe} Zro] H[ERYl A9 A
TAlolH FAks}, Pt Aol Lt AP BERE
A g EvtEx= f-carotene?] 5 S€Y=

% 5 ek

Ol

Table 4. Contents of lycopene and B-carotene in
yellow cherry tomato

Contents

B—carotene
(mg/100 g, dry weight)

Lycopene
(mg/100 g, dry weight)

2.18+0.17 9.90£0.81

n=3

5. Ef|lE o= &3

A 2 EvtES] e RMES dotir] 9
Sto] HPLCE &2 &2lste] HodtFig. 1] @<
peakZ &2|€ 10719] skE2 LC-MS/MSE &&
5to] F7gtEt 190-400 nmH oA Ff 5=
bz MSefl 9t Fol& [M-HI"2] m/z %, MS/MSe
93t ion fragmentd m/z & 52 EA5ItHFig.
1[Table 5]. g3t 58S Asixe AR A+27
o} HF E49] LC-MS/MS A3} g vlw 2451
tH121[21-25].

SIHE 137} 2+ IM-HI(m/2)7}F 341.22 MS9] 0]
2 Fro] Zol EAlego] 5hgt E&olH MS/MS ion
fragment patternoll 2fo]7} Qlo] EAFFFo] -2 o]/
AAZ FAH=Jt. MS/MS fragment 5 179.2, 135
+= caffeic acid®] /% MS/MS fragmento] 22
SRIE 13} 2% caffeic acid®] FEAolH o]4AY
< & 5 Q21 JE|1 YutErkES} I AR
FE 3RE 17 22 0129 m/z 4, MS/MS ion
fragment 3Bl Kol EZo] EFEo] caffeic
acidol &t (hexose)o] F7HE FHEC|lZ 5H
v} I=Tl(211123] o] HIERE & AToAE
AdE 1% 28 S99y 7Y A4 EFASHAR
caffeic acido] SEtF(hexose)o] F7Fe caffeic
acid-hexose isomer@ FAHE & Qo FTst &
2 o]FofR|A] ZEsioich

3RME 3, 4= Fd &5 =F M-HI-(m/2)°]
353.3, MS/MS fragment’} 1912 5LsI¥ o2 &5
At BAFS 2 o AR = APAL
9l o9} Z2 [M-Hl-(m/z) & MS/MS fragment
e 2= SRFE2  3-caffeoylquinic  acid®t

5-caffeoylquinic acid2kil stRATH24]. F+ £79] st
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=2 Ags] 5357 Aot 5-caffeoylquinic
acid 552 LC-MASSE &It A3 o &= 1}
%, IM-Hl-(m/z2)%, MS/MS ion fragment”} S}3t&E
49 A5 RE 4E
acid5-CQA), 3R 32  3-caffeoylquinic
acid3-CQAE &4 & 4= U

SRIE 5= | 4= o] 248, 326 nm, ol
9] m/z %ko] 353.2, MS/MS ion fragment®] m/z %t
o] 273, 191°]=Hl F0129] m/z %4 MS/MS ion
fragment® m/z 3t ¥ 1912 SHE 3, 49 22 A
A9l caffeoylquinic acid®] E4& HolF3t. 11
Hu AgAFoA EAH 1-caffeoylquinic acid,
4-caffeoylquinic acid 3 £ 3HE 3, 49] 0|4
AA9] LC-MS/MS A3} gz YA|5HA] Yot He5]
4 T &

SIS 62 Fol29] m/z kol 741.1, MS/MS ion
fragment®] m/z gto] 301.1, 300.2°]3=d A A
Tol 93] Fol9] m/z el 741, MS/MS ion
fragment®] m/z Fol 30130 EZo] EelHo]
quercetin-hexose-deoxyhexose-pentose
(quercetin trisaccharide)o] ¥&Z vt Q211
83 Ayt EvtEOA BRbE 63 TYUSHA Fol
7ol 741, MS/MS ion fragment® m/z &°] 301,
3005 74 40| quercetin-3-apiosylrutinoside
AS FHE A+ SARICH12] T2hA SRME 6&
quercetin-3-apiosylrutinoside (Q-3-AR)Z 535}
et

SRR 72 Fol29] m/z ge] 609.1, MS/MS ion
fragment® m/z Zke] 300.10]91oH A3 Ao 9
SFH  tiFoA Fol9] m/z I MS/MS ion
fragment®] m/z #eo] 3RHE 73 LT E4o]
quercetin-3-rutinoside (rutin® 3% v} ot
[25]. AEst 312 Y8l quercetin-3-rutinoside I
FEAE BAT A7 A 3%, o129 m/z &
T} MS/MS ion fragment® m/z ko] SHE 73 &
A8t quercetin-3-rutinoside®Z 54 & 4 A3t

SIS 89 Ao &8%+= 250, 328 nm, F0]9]
m/z #°] 515.4, MS/MS ion fragment® m/z %°|
354, 191, 179.1°1912H 3}t 9= AW Fq==

Eoln

5-caffeoylquinic

250, 328 nm, F°]2° m/z #k°] 677.1, MS/MS
ion fragment®] m/z #°] 353, 191, 173.2, 135°]
qict. sigkE 83 9= MS/MS ion fragment®] m/z
# F 1912 T5Ho= TPl Y F0]29] m/z
Zrol A= et BARFo] AJolgt caffeoylquinic acid
9o REAE 85 & & UNoY MY AL} Bl
of & o YAoh= 20E W & 5 glol Age] 54
o 4

SHE 102 H &3%=7 250, 366 nm, O]9
m/z #°] 271.1, MS/MS ion fragment® m/z %°]
151.1, 1198 Yehg=rl A% Aol oot 5dst
Hd $4%= 9 LC-MS/MS ¥4 41k Kol £4
o] naringenin chalcone®& A% v} QIcH21]. 4
B35t 54L 9519 naringenin chalcone & 3%
<= LC-MS/MSE EA3t A1} 35kE 107 5Yst 2
g AUt wERA 3¥E 10&  naringenin
chalcone®.2 53313t

8

Absorbance (mAU)

24} 5 9

1 3

6 |
o \L |
03] ““\A/kv\/ '\“"N L/\‘ \’J\JﬂLMf\MJ L\J' u/\mf\AﬂLv .,U-QM/Y,/L/»L_WJ o]

2 24 % 28 30 32 ¥ 36 3B 40 42 49 4% 48 50 52 54 6 58 60 62 64

Time (min)

_—N

Fig. 1. HPLC chromatogram of polyphenol compound
from yellow cherry tomato

Table 5. ldentification of polyphenol compounds in
yellow cherry tomato

Peak UV/VIS [M-H]- MS/MS ion
No.” Amax (hm) (m/z) fragments (m/z)

Identification

1 202 244 3412 1792, 135 Unknown
2 316,28 3412 2213 192 Gnnown

135
3 326,248 3833 1912, 191 S-caffeoylquinic

acid (3-CQA)

5-caffeoylquinic

4 326, 248 3633 191 acid (5-COA)
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5 326, 248 3532 273, 191 Unknown
quercetin-3-apio

6 354, 254 7411 301.1, 300.2 sylrutinoside
(Q-3AR)
quercetin-3-rutin

7 354, 256 609.1 300.1 oside (0-3-R)

8 328250 554 oo 7" Unknown

353, 191,
9 328, 250 6771 173.2, 135 Unknown
10 366,250 2711 1511, 119 haringenn

chalcone (NGC)
7"Numbers of Peaks are the same as those indicated in [Fig. 1].

6. Ed|liiz L=l

A JZEvtE 3hpd EdulE SRME F 8%
5 FXE ABEY TS GorEsttHTable o6l
3-caffeoylquinic acid (3-CQA), 5-caffeoylquinic
acid (5-CQA)THF 5-CQA EEEZLS ARSI
(Q-3-AR),
quercetin-3-rutinoside (Q-3-R)$H#2 Q-3-R %
FE4E AM8oto] FFololtt. E3E naringenin
chalcone (NGC)> NGC HEELS AMEdto] &
= B4

A HREeEOtEo|E= NGCo] AX £ 100 ¢ B
64.24 mge & 39 EdE KE e M
o] gFEo] YTt NGC2 histamine ¥& A
of ozt FLe)A] &7}, FAF £ 28 G A &
3t 5ol &Rl 754 AdEoltH26-29].

83 Q-3-RY A% AxX 5% 100 g B 41.93
mgl & o FE] AET Q-3-RE rutin® &
Lzl EARA A 83t FHSYAA], A AA
a3 5 oheFet Aol dHA UrH30-321.

5-CQAE A= 3% 100 g B 37.51 mgo] 75
o A=l 5-COA S AL a3}, FAEHA &
I, FHgt &3k 5ol & 7 BYd ZEolt
[331[34].

G B ErtE = teFet A JEST Al
yrans Yeilie Eus gRbEol o s
o] &= A= YHHET35136] olet Z2 =
Bo A I2ENETF A 8 =% 59
o7 AZSH 77w woH 754 AE AR

A9l BGHE e Frke A & 5 Uik

quercetin-3-apiosylrutinoside

Table 6. Concentration of identified phenolic compounds
in yellow cherry tomato (mg/100 g, dry weight)

3-CQA”  5-CQA

Q-3-AR Q-3-R NGC

450£0.10  37.51+0.22 832#0.11  41.93#5.28  64.24+0.95

" Abbreviations:  3-CQA,  3-caffeoylquinic  acid; 5-COQA,
5-caffeoylquinic acid; Q-3-AR, quercetin-3-apiosylrutinoside; Q-3-R,
quercetin-3-rutinoside; NGC, naringenin chalcone
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