I Appl Biol Chem (2021) 64(4), 363-368
https://doi.org/10.3839/jabc.2021.049

fri:?\ Online ISSN 2234-7941
g Print ISSN 1976-0442

Article: Bioactive Materials

Flavone from the Lycopersicon esculentum and their antioxidant capacity

through GSH recovery effect

Hyeong-Ju Jeon> ® - Hyoung-Geun Kim'

EuLE (Lycopersicon esculentum)ZH-E] flavone 3}3E2] £ T3

M¥ J GSH 3&5

A¥F - A¥ !

S T A3 B WUt

Received: 20 August 2021 / Accepted: 7 October 2021 / Published Online: 31 December 2021

© The Korean Society for Applied Biological Chemistry 2021

Abstract The fruits of tomato (Lycopersicon esculentum) were
extracted with 70% aqueous methanol (MeOH) and the concentrates
were partitioned into ethyl acetate (EtOAc), n-butanol (n-BuOH),
and water (H,O) fractions. The repeated silica gel (SiO;) and
octadecyl silica gel column chromatographies for the EtOAc
fraction, whose activity was confirmed, led to isolation of one
flavone compound. Nuclear magnetic resornance, infrarad
spectroscopy, and mass spectroscopy (MS) revealed the chemical
structure of the isolated compound, 5,7,3'-trihydroxy-6,4',5'"-
trimethoxyflavone (1). LC-MS/MS analysis determined the
content level of compounds 1 in the MeOH extract to be
4.02+0.12 pg/mg and in the TME-10 fraction to be 0.96+0.03 pg/
mg. Through this study, the antioxidantive capacity was
confirmed by demonstrating that the L. esculentum extract and
their fractions showing an increase in glutathione mean and a
decrease in glutathione heterogeneity uniformly raises the
intracellular glutathione level.
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EvLE (Lycopersicon esculentum) %3 4kgS MeOH 70%
FHO8Lx4o® 7 2 AA FEF & AR AFHE
Ak dojRl AL 45°Co FEEEaL, ©] FEES =
% ethyl acetate® 8] FE3199™, 252 T n-butanol=

o~
T

] 3% stk 74 8 AEE3Ele] EtOAc (TME, 120 g),

n-BuOH (TMB, 245¢) % H,0 (TMW, 545g) #32 AUch
SIBHE 190 oigt #e) AFLE Fig oA AWk At ol&

=3 3HE 1 (5,7,3-trihydroxy-6,4',5"-trimethoxyflavone, TME10-8
9), 46mg, Ve/Vt 0417-0.505, R=0.55 on SiO, TLC 60 Fyss,
CHCI;-MeOH-H,0=10:3: )2 ¥z 3}3th. E2gt ol
Sk AFEAS $15le] LC-MS/MS (Agilent Technologies 6410
Triple Quad)E °|-&3t FE&34 TME 3o gzt 4
AgPsAc). ojuf AFE Columne <4+ Column$! Chromasil
C18 (3.0mmx150 mm, 3.0 pm) < AF%oI%IEI. ol &M=
0.1% formic acid’} X3hel 484 (A2} 0.1% formic acid7}
23 Acetonitrile (B)°]H ©]57d¢] f4-2 0.4 mL/min, T
g2 suLelnt. ol 7187 21L& A.B—95.5°II*I BE
100%E 3027 2833, 30-32827F BE 100%E A8k}
22 SES v §3A1A BEEEYS Ax sion,
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3E 1 (57,3 -trihydroxy-6,4',5'-trimethoxyflavone): Yellow
amorphous powder (MeOH-H,O); m.p 232-235°C; [a]p= -11.7,
¢=1.0, MeOH); pos. FABMS m/z: 361 [M+H]', 'H-NMR
(600 MHz, pyridine-ds, 6y): 7.65 (1H, d, J=2.4Hz H-2),
7.23 (1H, d, J=2.4 Hz, H-6"), 7.05 (1H, s, H-3), 6.88 (IH,
s. H-8), 398 (3H, s, 6-OCH;), 3.95 (3H, s, 4-OCH;), 3.87
(3H, s, 3-OCH;); BC-NMR (150 MHz, pyridine-ds 8¢):
184.38 (C-4), 16547 (C-2), 160.14 (C-7), 15558 (C-3"),
15529 (C-5), 155.00 (C-5"), 153.84 (C-9), 14225 (C-4),
133.89 (C-6), 128.62 (C-1'), 110.60 (C-2", 106.71 (C-10),
106.37 (C-3), 103.72 (C-6"), 95.50 (C-8), 61.72 (6-OCH,),
61.49 (4-OCHj3), 57.47 (3'-OCH;).

Lycopersicon esculentum (4.0 kg)
| 70% MeOH (54.0 L X 2)

MeOH ext. (950 g)
| EtOAc / H,0 (4.2 L x 3)

I
EtOAc fr. (120 g)

aqueous fr.

Sio, CC"
I I I | I |
1 2 10 1" 13 18
Sio, CC¥
| I I I I
1 2 8(9) 13 15 17
(1, 46 mg)

n-BuOH / H,0 (3.4 L x 3)

I I
n-BuOH fr. (245 g) H,O fr. (545 g)

1) @ 5x22cm/ n-hexane-EtOAc=10:1—-5:1-3:1 —1:1 -CHCI3-MeOH=10:1 — 7:1 — 5:1 — 3:1 — 2:1 — 1:1

2) ©@4x13cm/CHCl;-MeOH=7:1

Fig. 1 Isolation procedures of compound 1. fr.: fraction; CC: column chromatography; SiO,: silica gel; ODS: octadecyl silica gel
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Fig. 2 Evaluation of antioxidative activity using GM and GH after treatment with extracts of tomato (A), EtOAc (TME) (B) and #»-BuOH (TMB) (C)
fractions from tomato (Lycobeads®) extract, and a-Tocopherol (D). GSH recovery capacity assay of samples were performed in concentration
dependent manner. Results are presented as mean+=SEM. *p <0.05, **p <0.01, ***p <0.001 compared with control. Con: non-treated (control) group
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EnlE FEE0| dMlst @4 Yol 98 FEES S, 10,
20 ug/mL % ¥E 22]5le] GSH recovery effect S 2Hls}
ArkFig. 2A). 2 A3 ERlE FEEL 5ugml FEolA
glutathione mean (GM) 1.15+0.032 T % (0.67+0.03) thH]
70.60%] 5715 HSTh ESh glutathione heterogeneity (GH)
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7F A E AT 24). FEE AEEEE F3 EtOAc
(TME), n-BuOH (TMB), H,0 (TMH) fractionS &S o]
TME, TMB®] GSH 3E%5S #H7letgdch. TME 82 20
pgmL EEo)A GM 12940022 ) 27(0.89+0.04) TthH]
4491%°] 78 B3, GHAlME TMB9 mRRZHAZ 5 g/
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Akt TMB 89 A$, 20pugml =14 GM
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SAASR fou|slA] ek ztolfal, GHAlAM= 5pg/mL wh
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adte] ME 7+ #2840 PdEE AL IRISHATH(Fig. 2B).
°]& B3l TMBET} TMEZ} B714<1 2tel& HolW ¥ GSH
recovery effect & A7 A2 YeRTHFig. 2B).
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Fig. 5 Chemical structure of compound 1 from the Lycopersicon
esculentum
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