Food Eng. Prog.

Vol. 22, No. 1. pp. 9~16 (2018.2)

DOI https://doi.org/10.13050/foodengprog.2018.22.1.9
ISSN 1226-4768 (print), ISSN 2288-1247 (online)

gy

Food Engineering Progress

LM Y2E0rE2| 2jo|2H, HIEPPIZE A Hi=d siE=el 4 Y

b=l *

Aoy ehiL

A

Characterization of Lycopene, p-Carotene, and Phenolic Compounds of
Domestic Cherry Tomato Cultivars

Jun-Bae Ahn*
Department of Food Service & Culinary Arts, Seowon University

Abstract

To determine the bioactive compound of domestic cherry tomato, the levels of lycopene, B-carotene, and phenolic
compounds were analyzed in three domestic cherry tomato cultivars (Summerking, Qutiquti, and Minchal) using
HPLC and LC-MS/MS. The levels of lycopene were 69.40 mg/100 g (Qutiquti), 69.07 mg/100 g (Minichal), and
38.52 mg/100 g (Summerking). The contents of f-carotene were 3.35 mg/100 g (Qutiquti), 2.30 mg/100 g (Sum-
merking), and 2.25 mg/100 g (Minichal). Five phenolic compounds were identified exactly as 3-caffeoylquinic acid,
S-caffeoylquinic acid, quercetin-3-apiosylrutinoside, quercetin-3-rutinoside, and naringenin chalcone from three
domestic cherry tomatoes. Five phenolic compounds were identified partially as two isomers of caffeic acid-hexose,
caffeoylquinic acid isomer, di-caffeoylquinic acid, and tri-caffeoylquinic acid from three domestic cherry tomatoes.
Naringenin chalcone was the most abundant phenolic compound, ranging from 78.2 mg/100 g for Qutiquti to 222.9
mg/100 g for Summerking. High levels of quercetin-3-rutinoside and 5-caffeoylquinic acid were found, ranging 24.3-
50.8 mg/100 g and 31.8-47.6 mg/100 g, respectively. These results suggested that domestic cherry tomatoes can be

used as bioactive food materials.
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Fig. 1. Lycopene contents of domestic cherry tomato cultivars.
Values on bars with different superscript letters are significantly
different at p<0.05.
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Fig. 2. p-Carotene contents of domestic cherry tomato cultivars.
Values on bars with different superscript letters are significantly
different at p<0.05.



W EENA 73mg100g, YNFERIECA FHO) 56 . 10
mg/100 g¢] P-caroteneo] 5 HATT HALH A NG
W ErEY H] 2 S Bth EE3h Kim et al .
(2015)9] Aol o3t =it YutErtEY] = 12.66 mg/
100 g, ¥ EFIEE 7.46 mg/100 g&] B-carotene®] i+
Aol A= 2 AFE T3 WA HEENLE 3%

W4 B-carotene T(2.63 mg/100 g)oll H|3 FF3| =

FFe Bo| F57 Bcarotene FFE] Aol7t F& & . s \

AATH o]} o] AAkA o whe} B-carotene O] 2} W i WML/
£ Hole AL EntES FF9 xpolot A TAl(5A4
)el o]z} 91919l Aoz WAECh Choi et al. (2010) i 4
g SAME EnlEe] ofu] ik, B-carotene, chlorophyll < (B)
TS AEet A3 13 F24S ge Sl v

FEMo] Hol = w7} B-carotene FEO] U *E .
o
=

Absorbance (mAU)

w

10

o

go 2 o rlo H1 S ) rlo Lo

Absorbance (mAU)

5

FYN WeERE A7 EEO HEA PR : M ‘ "
HPLCZ &3t A3 Fig 39 YePATh W EnE o MAJ M
ZZoN o 2 RE WY peak® 27} 715a ok 107]2] - M L
peakE LC-MS/MSE 43t HSkth o] 5 50| 7hs
St 107012] peakE Fig. 3o EAISIIL Table 191 54 2 ) ©)
5 e #HsAd stES] 488 A = 190- ' gl
400 nm HLlolA A FF= 3, MSol| 93 Fol2l
[M-H]'2] m/z 3k, MSMSel 2] gt ion fragment®] m/z 3k
52 g8 Ma A7AI(Kim & Ahn, 2014)¢} &
Wl ErlE flavonoide] LC-Mass spectrometry 2 ZH(Moco
et al,, 2006)2 7|Eo 7 7|g} A3 AFLE Fasle] H=

8
15 5 9
4 BgES BAIAT 13 U@ .
2 Aol peak 3, 4, 6,7 L 10& 8] 54 @ 5 LYW W |

00

YA oH FAES] TEE Fig 49 AASAT). Peak 37 e =
4 A FYE o] 248 326mm, FolR(MHDE w/ Time ;’“"‘; ; i

L . N ig. 3. chromatograms of phenolic compound from
z #tel 3533, MS/MS ion fragment®] m/z kel 191% & domestic cherry tomato cultivars. (A): Summerking, (B): Qutiquti,
slo] o) AA 2 4T A3 AT (Ana et al., 2004)°] (C): Minichal

20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 55 60 62 64

7

Absorbance (mAU)

Table 1. Identification of phenolic compounds in three domestic cherry tomato cultivars

I;\?g%{ 7: Z/(Xrlr?) [M-H]" (m/z) MS/MS ion fragments Identification
1 292,244 341.2 179.2, 179.0, 135.0 caffeic acid-hexose isomer I (CHI)
2 316, 248 341.3 221.3,179.2,135.0 caffeic acid-hexose isomer Il (CHII)
39 326, 248 3533 191.2, 191.0 3-caffeoylquinic acid (3-CQA)
4h 326, 248 353.3 191.2,191.0 5-caffeoylquinic acid (5-CQA)
5 326, 248 353.2 273,204, 191.0 caffeoylquinic acid isomer (CQAI)
6" 354,254 741.1 301.1,300.2 quercetin-3-apiosylrutinoside (Q-3-AR)
7Y 354,256 609.1 301.1, 300.1 quercetin-3-rutinoside (Q-3-R)
8 328,250 5154 354.0, 191.0, 179.1, 173.2, 135.0 di-caffeoylquinic acid (di-CQA)
9 328,250 677.1 353.0, 191.0, 173.2, 135.0 tri-caffeoylquinic acid (tri-CQA)
10" 366, 250 271.1 151.1, 119.0 naringenin chalcone (NGC)

DIdentified exactly by comparing with standard compound or literature
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Fig. 4. Structures of identified phenolic compounds in domestic cherry tomato cultivars. (A): 3-caffeoylquinic acid, (B): 5-
caffeoylquinic acid, (C): quercetin-3-apiosylrutinoside, (D): quercetin-3-rutinoside, (E): naringenin chalcone.
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Table 2. Concentration of five identified phenolic compounds in three domestic cherry tomato cultivars (mg/100 g dry weight)

Cherry tomato cultivar 3-CQAY 5-CQA Q-3-AR Q-3-R NGC
Summerking 2.42+0.10%2 47.67+0.27° 6.10+0.11° 50.85+0.17* 222.95+0.79*
Qutiquti 2.25+0.10° 31.86 £0.36° 7.30+0.26° 24.31+0.29¢ 78.28+0.53¢
Minichal 3.43+0.22°* 32.60+0.25° 7.26+0.38" 41.31+0.15° 97.23+0.19°
F-value 35.038"" 1,828.784™ 12212" 8,098.155™ 39,472.881""

! Abbreviations: 3-CQA, 3-catfeoylquinic acid; 5-CQA, 5-caffeoylquinic acid; Q-3-AR, quercetin-3-apiosylrutinoside; Q-3-R, quercetin-3-rutinoside;

NGC, naringenin chalcone

? Values in the same column with different superscript letters are different significantly at p<0.05.

Hkx

% Statistical significance level: “p<0.01, ™" p<0.001
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Qutiquti ¥} Minichal %] lycopene> Z}7; 7%
=% 71222 69.40 mg/100 g+ 69.07 mg/100 go] T
o] AU Summerking EFolE 38.52 mg/100 go] 5]
o] At} B-Carotenes g F3t A¥} Summerking &5}
Minichal £%& 77 230 mg/100 g2+ 2.25 mg/100 g2
3l AU Qutiquti FF2 3.35mg/100 g 313
R0l VKA FF T 7P B2 B-carotene TEFS H AT
=4 sljtES HPLCE £33t LC-MSMSE 57 ¢
A3} 3-caffeoylquinic acid (5-CQA), 5-caffeoylquinic acid
(3-CQA), quercetin-3-apiosylrutinoside (Q-3-AR), quercetin-
3-rutinoside (Q-3-R) 2! naringenin chalcone (NGC) & 57}
A 3}gtEo] AEs] AU caffeic acid-hexose isomer
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