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Isolation and identification of chemical
constituents from tomato

LIU Jin-Lei, CHEN Si-Cheng, LU Feng-l.ai, PAN Zheng-Hong,
YAN Xiao-Jie, LI Dian-Peng*

( Guangxi Institute of Botany ., Guangxi Zhuang Autonomous Region and the Chinese Academy of Sciences , Guilin 541006, China )

Abstract: Ripe tomatoes were smashed and enzymolyzed by pectinase in order to fully release the cell contents.
The serum was subjected to D-101 macroporous resin column chromatography to enrich the chemical constitu-
ents and the fractions were separated by repeated column chromatography. Six compounds were isolated and i~
dentified as rutin(1) ,quercetin(2) ,luteolin(3) , esculeoside A(4),stigmasterol(5),and ursolic acid(6). Com~
pounds 1,2,3,5 and 6 were obtained from this plant for the first time.
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(7:3:0.5,RI=0 30,
1 Rf . (
:ZORBAX Eclipse XDB-C18 (4 6 mm X 150
¢ ” (Lycopersi- mm,5 pm) ; .30 C; .0 4% (A)-
con esculentum ) 3 (B); :0. 8 mL/min; :254 nm;
2010 9 10 ul ,
o (tg =11 min) s
Agilent1200 ;s BRUK- , , 1
ER AVANCE 500 ( . (Rutin) ,
), TMS ; ESI-MS ( 2 ( - ),mp 308
) X4 ( ~310 C, N N s -
) s WEH-203 ( s TLC 1% AICI, .
) ; Sephadex [LH-20 (Pharmacia ), C18 5% - s s s
(Pharmacia ); D-101 ( s
) GF254 ( ,'H-NMR (500 MHz, DMSO-d6) §: 7. 68
) (100-200 ), (1H,br s, H-2"),7 53(1H,br d,J =8 5 Hz, H-
6'),6. 89(1H,d,J =8 5 Hz,H-5"),6. 42(1H,d,J
2 =2 0 Hz,H-8),6. 20(1H,d,J =2 0 Hz, H-6);"
C-NMR (125 MHz, DMSO-d6) §: 147. 4 (C-2),
50 kg . . 136. 3(C-3),176. 4(C-4) ,156. 7(C-5) .98 7(C-6),
0. 5%, . 50 °C 164, 3(C-7).93. 9(C-8).161. 2(C-9).103. 4(C-10)
2 h; , D- 122, 3(C-1") \ 115, 6 (C-2") , 145, 4 (C-3") 148, 3(C-
101 .10 BV . 4") 116, 2(C-5"),120. 4(C-6"),
20%.50% .80% .95% . (1996) .
. 50% MCI, C-18 2 (Quercetin) .
s - , 40% , 3 ( - ), mp
. 1(10 mg). 2 328~329 C, . . ; -
(12 mg) . Sephadex LH-20 ; TLC 1% AICI, .
. 3(20 mg),  80% . 5% - . , )
3, .
4(1 000 mg), 95% . MCI ,'H-NMR (500 MHz, DMSO-d6)5:12 96
- , (1H,br s,5-OH),7 43(1H,br d,J =8 0 Hz, H-
. 5(10 mg) . 6(10 mg). 6'),7. 41(1H,br s,H-2"),6. 90(1H,d,J =8 0 Hz,
H-5"),6. 66(1H,s, H-3),6. 44(1H,d.J =1 5 Hz,
3 H-8),6. 20(1H,d,J =1 5 Hz,H-6) ; *C-NMR(125
MHz,DMSO-d6)§:164. 5(C-2),103. 4(C-3),182. 1
1 ( - ), mp (C-4).157. 7(C-5),99. 4 (C-6),164. 3(C-7),94. 3
176~178 °C, . - (C-8),161. 9 (C-9),104 2 (C-10),122 0 (C-1"),
; TLC 1% AICI, . 5% - 113 8(C-2"),146. 2(C-3"),150. 2(C-4") 116, 5(C-
, , . 5,119 4(C-6"), (2010)
Molish , . TLC 3 (Luteolin) ,

(16 : 4+ 1), Rf=0. 23; - -

4 smp 224~226 ‘C,TLC
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Structures of compound 1-6

Fig. 1

5% , ,

. . H-INMR (500
MHz, pyridine-d5) §: 0. 62 (3H, s, H3-19), 0. 86
(3H,s,H3-18),1. 07(3H.,d,J=6. 7 Hz, H3-21),
2. 11(3H,s,acetyl) .4 87(1H.,d,J =7 3 Hz),4 89
(1H,d.J=7 9 Hz),5 19(1H,d,J =7 8Hz).5 23
(1H,d,J =7 9Hz),5 38(1H,dd,J =5 5,11L0
Hz,H-23),5 57(1H.d,J=7 3Hz) ;" C-NMR(125
MHz, pyridine-d5) §:37. 0 (CG-1),29. 7(C-2).77. 6
(C-3).34. 6(C4).,44. 5(CG5).29 0(G6).32 0(C
7).35 1(C-8).54. 2(C-9).,35 6(C-10)6,21 0(C
11).,40. 0(C-12) .41 2(C-13).56. 2(C-14) .32 2(C
15).78 4(CG-16) ,62. 5(C-17) .16, 2(C-18) ,12. 1(C
19).34. 6(C-20),14. 8(C-21).98 8(C-22).68 2(C-
23).,28 7(C-24) .35 3(C-25).39 6(C-26).,70. 5(C-
27).21. 0(C-28).170. 5 (OAC) 102 3(gal G1),
71 6(gal G-2).74. 8(gal (G-3).78 4(gal G-4).75 1
(gal C-5),60. 4 (gal C-6),105. 1 (inner gle C-1),
81. 3(inner glc G-2) .87 0(inner glc G-3).70. 8(in-
ner gle CG-4),78 3 (inner gle CG-5).63. 0 (inner glc
C-6).,104. 6 (terminal gle C-1).,75. 1 (terminal glc
(C-2).78 3(terminal glc C-3).70. 9(terminal glc C-
4),78 9 (terminal gle C-5),62 3 (terminal glc G

“om, b &6 —HE LS

1-6

6).105. O(terminal xyl C-1).,75. 9 (terminal xyl G-
2).77. 3(terminal xyl C-3).70. 2 (terminal xyl C
4).67. 1(terminal xyl C-5),104 9(27-0O glec C-1),
75 4(27-0 gle G-2).77. 4(27-0 gle G3) .71 6(27-
O gle G4).79. 6(27-0O gle C-5).62. 7(27-0O glc C-
6), Yukio  (2004)

A , 4

A(Esculeoside A),
5 ,mp 168~169 °C,

’ N b o

, Molish

Libermman-Burchard

b

."H-NMR (500 MHz, pyridine-d5-CDCI3)
5:5 37(1H.t.J =2 5Hz.H-6).5 17(1H.dd. ] =
8 6,15 2 Hz, H-22), 5 02 (1H, dd., ] = & 7,
15 2Hz, H-23). 1. 02.1. 01.0. 84.0. 82.0. 81.0. 71
(18H.6 X CH,) ;" C-NMR (125 MHz, pyridine-d5-
CDCL,)5:37. 73(C-1) .32 1(C-2) .71 1(C-3) .43, 2
(C-4) 141 7(C-5).12L 1(C-6).29. 9(C-7).32 1
(C-8).50. 4(C-9) .36, 8(C-10).21. 2(C-11).39. 8
(C-12) .42 3(C-13) .57, 0(C-14) .24, 5(C-15) .29, 2
(C-16) .56. 0(C-17) .12, 2(C-18) .19, 6(C-19) .40, 7
(C-20).21 4(C-21).138 7(C-22),129. 4(C-23).
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51 4(CG-243).32. 3(C-25), 2L 3(C-26).19 2(C 29).24 7(C-30), (2001
27) .25 6(C-28) .12 5(C-29), , 6

(2001) ,
5 (Stigmasterol)
6 ,mp 283~285 C,
N N ) o TLC
5% - ,

. Liebermann-Burchard

,'H-NMR(300 MHz,CDCl; )55 14(1H,t,
J=3 6 Hz,H-12),3 20(1H,dd,J=12 0,5 0 Hz,
H-3),3 53(q,J =09 3 Hz,CH,OH), 1 26(3H,s,
29-CH;), L 10(3H,s,27-CH;), 1. 02(3H, s, 233
CH;), 1. 01 (3H, s, 24a-CH; ), 1. 00 (3H, s, 30~
CH;), 0. 95 (3H, s, 26-CH; ), 0. 93 (3H, s, 25
CH;) ;¥ C-NMR(125 MHz, pyridine-d5)§:38 3(C-
1).27. 0(CG-2).79. 0(C-3).39 9(C4).56. 8(C-5) .
19. 7(CG-6) .34, 1(C-7) ,40. 3(C-8).,49. 0(C-9).38 3
(G-10).,24. 7(CG-11),123 5(C-12),145 7(C-13),
42. 9(C-14) .28 9(C-15) .24 7(C-16) .47. 6(C-17)
43, 1(C-18) ,47. 4(C-19) .31 9(C-20) .35 1(C-21),
34. 1(C-22).,29. 3(C-23),16. 5(C-24) ,16. 5(C-25)
17. 4(CG26),27. 0(CG27),181 1 ((G28),34 1 (C
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