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Aromatics and Flavonoids from Strawberry cv. Falandi
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Abstract: To clarify the chemical constituents in strawberry (Fragaria>ananassa Duch.) cv. Falandi, nineteen
compounds were isolated from the ethanol extract of its fresh fruits by means of chromatographic separation
techniques. On the basis of spectral data, their structures were identified as p-hydroxybenzoic acid (1), ethyl
gallate (2), ellagic acid 3-O-a-L-rhamnoside (3), benzyl B-D-glucoside (4), icariside F2 (5), benzyl 6-O-a-L-
arabinofuranosyl-p-D-glucoside (6), phenethyl 6-O-a-L-arabinofuranosyl-p-D-glucoside (7), trans-cinnamoyl -D-
glucoside (8), cis-cinnamoyl B-D-glucoside (9), trans-p-coumaroyl B-D-glucoside (10), cis-p-coumaroyl B-D-
glucoside (11), trans-feruloyl B-D-glucoside (12), kaempferol (13), trans-tiliroside (14), kaempferol 3-O-B-D-
glucuronide (15), quercetin (16), quercetin 3-O-p-D-glucoside (17), quercetin 3-O-B-D-glucuronide (18), and
phloridzin (19). Compounds 1-12 belong to aromatics and the others are flavonoids. All of them were reported
from cv. Falandi and compounds 4—9 from strawberry for the first time.
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%i75 (Fragaria>ananassa Duch.)i > iy jif, it if
R 2013 43 HKE) M H = KO A
FEY .

TR B )R 2 AT A i (100~ 200
H): Ml S VLA RERTE K o 7 3 2 1l HSGF sy FEIR
Mi; it GE Healthcare Bio-Sciences AB A &% %
PEEER LH-20; £ [E Amberlite 24 & KFLI AE XAD-
THP,

1.2 XA

H O 8 & LC-6AD 1w 250 AH £ 3 43 Al
RID-10A ML ZER M #; FIFERHE (TR M)A A EZ
Purifier 100 [ A 343, H AR 5L A &) Jig
R RA HHEP P BT A 22 /) BSZ-100 H 36
PSS s 25 B R AEY) 5240 22 7] MDS SCIEX API
2000 LC-MS/MS J5i {3l 15 % i i (ESI-MS) s A
& v Aw] Ascend-500 FZREFLARAX, LA Sigma-Aldrich
2w\ i AR H B (CD;OD) 5 AR — 3 TE. K (DMISO-
de) NVEF, L2AAIRE(S, ppm)fE LA TG R 2 16 .

RIH OB AR Ak, ORI, 1
TEE. &R, WEE. FERS N EAOR
HE T ] AN 2 R it i

1.3 EEASE

V30 o = A A I R R 6 (82,0 k) DI,
F 95% L BEIZ 3 Ik, £k 50 L. 2 d, &I I8,
JEik4E, 15 WA 3.7 kg $REVYIF 6 L 2408
IR, BINWRE, AL 3k, BRR
4L, KBHEDHHE IR EE IETEXE 4 1K,
W4 L, GHERM, BEKRGET, BRI

W) 68.6 g FIIE T BEAEHUA 360.0 9. 4 Ja # it K
FLIR B AR AL, SeF 2 R AR AR AR B 28 KB e, 5
F 4 FEAEARFR 90% LB BN, WUEKRAE =T, 15
LIEVERLY) 86.6 9o A I AR LBRZE IV £ BED:
B, HEATRERAE B By, = -H RS
#[10 : 0~0 : 10, (V/V, FENIEM, WERmtr, &
HE IR, IR T AN (FL~FT).F2 (14.8 9)
o AR I 5, A HEE-/K(2 © 8~10 1 0) ikt
N, W 10 mLmin ', WG, LR OIEK
7, &N 24 N (F2-1~F2-24). F2-2 5%
Bl A i oy B, R BEVEML, G 1
(10 mg). F2-3 &mRBAHEIE B, LLOHE-/K-H
(10 : 90 : 0.1 AYishk, K 5 mL min ', 751k
EW) 4 (IR EEA] tg=63.1 min, 2 mg). F2-4 Z7%%
WA IS, LOIE-/K-HER(20 : 80 © 0.1)A¥k
A, W 5 mL mint, B4LEY) 2 (tk=60.2 min,
19 mg). F2-5 & R B, F4 mRGHAH
ik afifh, PLAE-/K-HER(20 © 80 © 0.1) MiialHH,
Wik 5 mLmin~t, 84L& 8 (tx=72.5 min, 16 mg)-
9 (tg=75.1 min, 9 mg)#i! 18 (tz=42.0 min, 13 mg). F4
(11.0 )&+ R AH il 73 B, FH AR EE-7K(1 2 9~8 -
2)NRENA, W 10 mLmin T, IR, L2
@itk e, &8 21 NI (F4-1~F4-21). F4-1
SRR A s By, FW R, AN A
A B ALy, F4-1A &R it atith, LA
ZJiE-7K(10 © 90) AR ANA, W 5 mLmin ', 151k
41 6 (tk=35.0 min, 10 mg). F4-1B & &80
Weatifh, AZE-/K(2 & 8)ifizhH, ik 5 mL min™,
54k4%7 10 (tg=100.3 min, 35 mg)~ 11 (tg= 102.5 min,
15 mg)Fl 12 (tg=72.9 min, 5 mg). F4-2 7> H%d %
TR £ T R R TR AT (4 2, T RO
gk, PLZRS-/K(10 @ 90) AV EhHH, VK
5mLmin ", 8445 5 (te=87.5 min, 20 mg). F4-4
270 FEWE B A B B, A S OB R 4k
1k, DLHEE-/K(30 © 70) N ENH], ik 5 mL min
B AW 7 (tr=60.2 min, 17 mg). F4-8 £ KA
s, B8 7 AMNEHS . FA-8-3 S KA
FE@E5 59, 540 &4 3 (30 mg) Al 17 (2 mg) . F4-8-7
280 T AT (i 43 B, 15 A W) 16 (4 mg).
F4-9 21T (18 40 5, 1946 &4 15 (11 mg) . F4-10
SHEEEEREEESE, AR TATHS.
F4-10-4 48 = A il 4tk , DL -/K-HR (42
58 : 0.1)AAEIM, E 5 mL mint, 4LEW 19
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(t=81.9 min, 27 mg) . F4-11 4Tk A 0 3 41787 5
EERAE IS B, 3G 13 (8 mg). F4-13 &%k
AR s 5, 184654 14 (100 mg).

14 Z%e

e 1L LERR(TE): ESI-MS m/z: 137
[M — H], 173 [M + CI],, 4 7 & 138, 4+ 7=
C7HeO3; 'H NMR (CD50D, 500 MHz): 5 7.88 (2H, d,
J = 8.9 Hz, H-2,6), 6.82 (2H, d, J = 8.9 Hz, H-3,5);
3C NMR (CD;0D, 125 MHz): § 122.7 (C-1), 133.0
(C-2,6), 116.0 (C-3,5), 163.3 (C-4), 170.1 (C-7). b\ |
Hetl 55 SCRR[G]HRIE 1 — B, W% 8 xR R R
(p-Hydroxybenzoic acid).

EW2  LERR(FE); ESI-MS m/z: 199
[M+H]", 221 [M + Na]", 197 [M— H], %> T 198,
4T3 CoHyOs; 'H NMR (CD3OD, 500 MHz): §
7.05 (2H, s, H-2,6), 4.27 (2H, q, J = 7.1 Hz, Hy-1"),
1.34 (3H, t, J = 7.1 Hz, Hs-2'); *C NMR (CD50D,
125 MHz): § 121.8 (C-1), 110.0 (C-2,6), 146.4 (C-3,5),
139.7 (C-4), 168.5 (C-7), 61.7 (C-1'), 14.6 (C-2'). LA
RS SCERB1RE I — 5, S RN E TR
li& (Ethyl gallate) .

WEM3  TLERR(TE): ESI-MS m/z: 447
[M — H], 4 T-& 448, 4T CoHe012; 'H NMR
(DMSO-dg, 500 MHz): & 7.56 (1H, s, H-5), 7.46 (1H,
s, H-5"), 5.52 (1H, d, J = 1.3 Hz, H-1"), 4.06 (1H, dd,
J=3.2, 1.3 Hz, H-2"), 3.79 (1H, dd, J = 9.5, 3.2 Hz,
H-3"), 3.32 (1H, dd, J = 9.5, 9.5 Hz, H-4"), 4.15 (1H,
dd, J = 9.5, 6.2 Hz, H-5"), 1.07 (3H, d, J = 6.2 Hz,
Hs-6"); *C NMR (DMSO-dg, 125 MHz): § 113.2
(C-1), 111.7 (C-2), 142.4 (C-3), 136.7 (C-4), 152.4
(C-5), 111.3 (C-6), 158.9 (C-7), 112.2 (C-1"), 107.1
(C-2), 136.2 (C-3"), 140.0 (C-4'), 148.4 (C-5"), 110.3
(C-6'), 158.7 (C-7'), 102.5 (C-1"), 70.2 (C-2"), 70.4
(C-3"), 71.4 (C-4"), 70.6 (C-5""), 17.7 (C-6"). DL |-%k
W5 SCHR[TIHROE I — 2, s e N EAEER 4-O-0-L-
SR ZEHEF (Ellagic acid 4-O-a-L-rhamnoside).

e 4 TERR(FE); ESI-MS m/z: 293
[M + Na]", 269 [M — H], 305 [M + CI]", 4> F& 270,
43730 Ci3Hig0s; 'H NMR (CD0OD, 500 MHz): &
7.42 (2H, br d, J = 7.2 Hz, H-2,6), 7.33 (2H, brt, J =
7.2 Hz, H-3,5), 7.27 (1H, br t, J = 7.2 Hz, H-4), 4.93
(1H, d, J = 11.8 Hz, Ha-7), 4.67 (1H, d, J = 11.8 Hz,

Hb-7), 4.36 (1H, d, J = 7.7 Hz, H-1"), 3.90 (1H, dd, J =
11.8, 2.1 Hz, Ha-6"), 3.69 (1H, dd, J = 11.8, 5.5 Hz,
Hb-6"); *C NMR (CD30OD, 125 MHz): § 139.0 (C-1),
129.2 (C-2,6), 129.3 (C-3,5), 128.7 (C-4), 71.7 (C-7),
103.3 (C-1'), 75.1 (C-2'), 78.0 (C-3'), 71.7 (C-4"), 78.1
(C-5", 62.8 (C-6). LA b#i 5 SCHR[814kIE I — 2L,
WK g R A B-D-H %] B (Benzyl B-D-glucoside).

tEWS5 LK R(FEE): ESI-MS m/z: 425
[M + Na]", 401 [M — H], 437 [M + CI]", 7> T & 402,
4330 CigHa6010; "H NMR (CD30OD, 500 MHz): &
7.43 (2H, br d, J = 7.2 Hz, H-2,6), 7.33 (2H, brt, J =
7.2 Hz, H-3,5), 7.27 (1H, br t, J = 7.2 Hz, H-4), 4.90
(1H, d, J = 11.8 Hz, Ha-7), 4.65 (1H, d, J = 11.8 Hz,
Hb-7), 4.33 (1H, d, J = 7.7 Hz, H-1"), 5.05 (1H, d, J =
2.3 Hz, H-1"); *C NMR (CD;0D, 125 MHz): 5 138.9
(C-1), 129.3 (C-2,3,5,6), 128.7 (C-4), 71.8 (C-7),
103.2 (C-1'), 75.0 (C-2), 78.3 (C-3"), 71.7 (C-4"), 77.0
(C-5'), 68.7 (C-6'), 110.0 (C-1"), 78.0 (C-2"), 80.6
(C-3"), 75.1 (C-4"), 65.6 (C-5"). LA %#5 5 CHR[9]
FRIE 1) — B, W e TR R ICH F2 (Icariside F2).

tEW6  LEMAK(FEL); ESI-MS m/z: 425
[M + Na]*, 401 [M —H], 437 [M + CI]", 4> T & 402,
4313 CrgHa6010; "H NMR (CD30OD, 500 MHz): §
7.42 (2H, brd, J = 7.2 Hz, H-2,6), 7.33 (2H, brt, J =
7.2 Hz, H-3,5), 7.27 (1H, br t, J = 7.3 Hz, H-4), 4.90
(1H, d, J = 11.8 Hz, Ha-7), 4.66 (1H, d, J = 11.8 Hz,
Hb-7), 4.36 (1H, d, J = 7.8 Hz, H-1"), 5.00 (1H, br s,
H-1"): *C NMR (CD30OD, 125 MHz): & 138.9 (C-1),
129.3 (C-2,3,5,6), 128.7 (C-4), 71.9 (C-7), 103.3 (C-
1), 75.1 (C-2"), 78.0 (C-3"), 72.0 (C-4'), 76.8 (C-5),
68.1 (C-6"), 110.0 (C-1"), 83.3 (C-2"), 78.9 (C-3"),
85.9 (C-4"), 63.1 (C-5"). LA %k 5 ik [10,11]4k%
TERIMFE, MO NHEHE 6-0-o- LRI B 7 411 B 2 -
B-D- %5 %j # F (Benzyl 6-O-a-L-arabinofuranosyl-p-
D-glucoside).

tEWT  BERR(FEL): ESI-MS m/z: 439
[M + Na]", 415 [M — HJ, 451 [M + CI]", %> 1 416,
43130 CoHg010; "H NMR (CD30OD, 500 MHz): §
7.23 (4H, m, H-2,3, 5,6), 7.15 (1H, m, H-4), 2.92 (1H,
t, J = 7.3 Hz, H,-7), 3.26 (1H, m, Ha-8), 3.16 (1H, dd,
J=8.9, 8.0 Hz, Hb-8), 4.29 (1H, d, J = 7.8 Hz, H-1"),
4.94 (1H, d, J = 0.8 Hz, H-1"); *C NMR (CD;0D,
125 MHz): & 140.0 (C-1), 130.0 (C-2,6), 129.4 (C-3,5),
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127.2 (C-4), 37.2 (C-7), 71.9 (C-8), 104.4 (C-1"), 75.1
(C-2'), 78.0 (C-3"), 71.9 (C-4"), 76.7 (C-5'), 68.1 (C-6"),
109.9 (C-1"), 83.2 (C-2"), 78.9 (C-3"), 85.9 (C-4"),
63.1 (C-5"). DL & 5 SCBR[11HRE 1) — 5, Mk
JE PR H 6-O-o- L~k R Bl 7 {11 25k - B-D- ] 46 B 1
(Phenethyl 6-O-a-L-arabinofuranosyl-p-D-glucoside) .
wEMe  HERR(TE): ESI-MS m/z: 333
[M + Na]’, 309 [M — H], 345 [M + CI], %> T & 310,
4373 CisH1507; 'H NMR (CD50D, 500 MHz): &
7.63 (2H, dd, J = 6.6, 3.0 Hz, H-2,6), 7.42 (3H, m,
H-3,4,5), 7.81 (1H, d, J = 16.0 Hz, H-7), 6.58 (1H, d,
J = 16.0 Hz, H-8), 5.60 (1H, d, J = 7.8 Hz, H-1"); *C
NMR (CD;OD, 125 MHz): & 135.6 (C-1), 130.1
(C-2,6), 129.4 (C-3,5), 131.8 (C-4), 147.6 (C-7), 118.3
(C-8), 167.1 (C-9), 95.9 (C-1'), 74.0 (C-2"), 78.0
(C-3"), 71.1 (C-4"), 78.9 (C-5), 62.3 (C-6'). LA L-%¥s
5CmR[12] 4 18 1 — B0, W E D S A R I
B-D-7] 4 ¥ (trans-Cinnamoyl B-D-glucoside) .
EWO  HENKR(FEL): ESI-MS m/z: 333
[M + Na]*, 309 [M — H], 345 [M + CIJ", 7T & 310,
4373 CsHs07; *H NMR (CD30D, 500 MHz): &
7.68 (2H, dd, J = 6.5, 2.8 Hz, H-2,6), 7.35 (3H, m,
H-3,4,5), 7.08 (1H, d, J = 12.7 Hz, H-7), 6.02 (1H, d,
J =12.7 Hz, H-8), 5.54 (1H, d, J = 8.2 Hz, H-1"); °C
NMR (CD;0OD, 125 MHz): § 135.9 (C-1), 131.3 (C-

OHHO

13: r=H
16: R=0H

B 1 fba 1~19 B%H

Fig. 1 Structures of compounds 1-19

OH
HO HO

0
15: R=1
()H 18: R=0H

OH

2,6), 129.0 (C-3,5), 130.4 (C-4), 146.5 (C-7), 119.4
(C-8), 166.1 (C-9), 95.7 (C-1'), 73.9 (C-2'), 78.1 (C-
3’), 71.1 (C-4"), 78.9 (C-5), 62.4 (C-6"). VL LHUE S
SCHR[L2]4RIE (1) — 50, s IR AR S B-D-
7 %5 BT (cis-Cinnamoyl B-D-glucoside) .

tEY 10 AEKHKR(FE); ESI-MS m/z
349 [M + Na]", 325 [M—H],361[M+Cl], /> F&
326, 4313 CisH150s; 'H NMR (DMSO-dg, 500 MHz):
3 7.58 (2H, d, J = 8.6 Hz, H-2,6), 6.80 (2H, d, J = 8.6 Hz,
H-3,5), 7.64 (1H, d, J = 15.9 Hz, H-7), 6.40 (1H, d,
J = 15.9 Hz, H-8), 5.46 (1H, d, J = 8.1 Hz, H-1"); °C
NMR (DMSO-dg, 125 MHz): § 125.0 (C-1), 130.5 (C-
2,6), 115.8 (C-3,5), 160.1 (C-4), 146.0 (C-7), 113.6
(C-8), 165.4 (C-9), 94.2 (C-1), 72.5 (C-2'), 76.5
(C-3"), 69.5 (C-4"), 77.8 (C-5"), 60.6 (C-6"). LA _E¥i¥&
ORI HE I — 3, s e o e =0 A
B-D-] %) #i 1 (trans-p-Coumaroyl B-D-glucoside).

e 11 [AEMKR(TE); ESI-MS m/z:
349 [M +Na]", 325 [M—H], 361 [M+CI], »T&
326, 431 Ci5H150s; *H NMR (DMSO-ds, 500 MHz):
3 7.74 (2H, d, J = 8.6 Hz, H-2,6), 6.77 (2H, d, J =
8.6 Hz, H-3,5), 6.96 (1H, d, J = 12.9 Hz, H-7), 5.78
(1H, d, J = 12.9 Hz, H-8), 5.43 (1H, d, J = 8.1 Hz,
H-1); 3C NMR (DMSO-dg, 125 MHz): § 125.2 (C-1),
133.1 (C-2,6), 114.9 (C-3,5), 159.2 (C-4), 145.3 (C-7),

HO—¢ o AL A [10
LS o T | D T
(OH Y, o~ HO
- ) HO OH}]{‘) H ano

on 4 OH ou 6
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114.4 (C-8), 164.5 (C-9), 94.1 (C-1'), 72.4 (C-2"), 76.5
(C-3"), 69.5 (C-4"), 77.9 (C-5"), 60.6 (C-6"). HI H-7 5
H-8 (MRS 43 H 12.9 Hz A I 7T b (10 XU it
AR, s s IR 7 SR B-D- A AT R
(cis-p-Coumaroyl B-D-glucoside).

wEY 12 AR AR(PE): ESI-MS m/z
355 [M — HJ, 391 [M + CI]", 4» & 356, 7T
CisH200s; *H NMR (DMSO-dg, 500 MHz): § 7.33
(1H, d, J = 1.5 Hz, H-2), 6.80 (1H, d, J = 8.2 Hz, H-5),
7.15 (1H, dd, J = 8.2, 1.5 Hz, H-6), 7.63 (1H, d, J =
15.9 Hz, H-7), 6.48 (1H, d, J = 15.9 Hz, H-8), 3.81
(3H, s, OCHs), 5.46 (1H, d, J = 8.0 Hz, H-1"); **C
NMR (DMSO-dg, 125 MHz): & 125.4 (C-1), 115.6
(C-2), 148.0 (C-3), 149.8 (C-4), 111.4 (C-5), 123.4
(C-6), 146.4 (C-7), 113.9 (C-8), 165.5 (C-9), 56.7
(OCHs), 94.3 (C-1'), 72.6 (C-2), 77.9 (C-3), 69.6
(C-4"), 76.6 (C-5'), 60.7 (C-6"). LA L ¥i¥s 5 ik
[15] (M2 ¥ 7))y CD,OD)RIE FFE A —3, % E
N BT ERIE S B-D-#] %) B # (trans-Feruloyl B-D-
glucoside).

&Y 13 EEKHMK(FE); ESI-MS m/z
285 [M — HJ, 4 T& 286, 4> ¥ CisHioO0s; *H
NMR (CD3OD, 500 MHz): § 6.20 (1H, d, J = 2.1 Hz,
H-6), 6.39 (1H, d, J = 2.1 Hz, H-8), 8.08 (2H, d, J =
8.9 Hz, H-2,6"), 6.90 (2H, d, J = 8.9 Hz, H-3,5"); **C
NMR (CD50D, 125 MHz): & 148.0 (C-2), 137.1 (C-3),
177.4 (C-4), 162.5 (C-5), 99.3 (C-6), 165.6 (C-7), 94.5
(C-8), 158.2 (C-9), 104.5 (C-10), 123.7 (C-1'), 130.7
(C-2'6'), 116.3 (C-3',5'), 160.6 (C-4"). LA ¥ 5
BRI61HRIE I — 2k, W% e il 45 1% (Kaempferol) »

&Y 14 EEKHK(FE): ESI-MS m/z
617 [M + Na]’, 593 [M—H], 629 [M + CI]", 4> F&
594, 43T CaoHsOr3; 'H NMR (DMSO-dg, 500 MHz):
8 12.58 (1H, 5-OH), 6.15 (1H, d, J = 2.1 Hz, H-6),
6.39 (1H, d, J = 2.1 Hz, H-8), 7.99 (2H, d, J = 8.8 Hz,
H-2,6"), 6.86 (2H, d, J = 8.8 Hz, H-3,5"), 5.45 (1H, d,
J = 7.3 Hz, H-1"), 427 (1H, dd, J = 12.0, 2.2 Hz,
Ha-6"), 4.03 (1H, dd, J = 12.0, 6.3 Hz, Hb-6"), 7.37
(2H, d, J = 8.4 Hz, H-2"",6""), 6.81 (2H, d, J = 8.4 Hz,
H-3""5"), 7.34 (1H, d, J = 15.9 Hz, H-7""), 6.12 (1H,
d, J = 15.9 Hz, H-8"); *C NMR (DMSO-ds, 125 MHz):
§ 156.2 (C-2), 136.4 (C-3), 177.4 (C-4), 161.1 (C-5),
98.7 (C-6), 164.1 (C-7), 93.6 (C-8), 156.4 (C-9), 103.9

(C-10), 120.7 (C-1), 130.8 (C-2',6), 115.7 (C-3',5),
160.0 (C-4"), 101.0 (C-1"), 74.1 (C-2"), 76.2 (C-3"),
69.9 (C-4"), 74.2 (C-5"), 63.0 (C-6"), 124.9 (C-1"),
130.1 (C-2",6"), 115.1 (C-3".,5"), 159.8 (C-4"),
144.6 (C-7""), 113.6 (C-8""), 166.1 (C-9""). L\ EHHE
5CHR[G]HIE I — 8, ks e il Z5m) 3-0-(6-0-
S 2O A T 2 )-B-D- i %) K [Kaempferol 3-O-
(6-O-trans-p-coumaroyl)-p-D-glucoside], Bl sz 2B
¥ (trans-Tiliroside) .

& 15  BHEKRKR(FE): ESI-MS m/z
463 [M + H]"*, 485 [M + Na]*, 461 [M —H], > T &
462, 431X CyuHiO1z; *H NMR (DMSO-ds, 500 MHz):
12,53 (1H, s, 5-OH), 6.21 (1H, d, J = 2.0 Hz, H-6),
6.43 (1H, d, J = 2.0 Hz, H-8), 8.04 (2H, d, J = 8.8 Hz,
H-2,6"), 6.87 (2H, d, J = 8.8 Hz, H-3",5'), 5.49 (1H, d,
J = 7.1 Hz, H-1"); *C NMR (DMSO-dg, 125 MHz): &
156.3 (C-2), 133.0 (C-3), 177.2 (C-4), 160.1 (C-5),
98.8 (C-6), 164.3 (C-7), 93.7 (C-8), 161.2 (C-9), 103.9
(C-10), 120.6 (C-1), 130.9 (C-2',6"), 115.1 (C-3',5),
156.3 (C-4"), 101.1 (C-1"), 73.9 (C-2"), 75.8 (C-3"),
71.5 (C-4"), 75.8 (C-5"), 169.9 (C-6"). LA %l 5
BRIL7IHROE 5, W e L Zsmy 3-O-B-D-Hi 4
B B2 HF (Kaempferol 3-O-B-D- glucuronide).

&Y 16  HENK(FE): ESI-MS m/z
325 [M + Na]’, 301 [M — H], 4T 302, 4> 7
Ci5H1007; *H NMR (CD;0D, 500 MHz): § 6.18 (1H,
d, J = 2.1 Hz, H-6), 6.39 (1H, d, J = 2.1 Hz, H-8), 7.74
(1H, d, J = 2.2 Hz, H-2"), 8.09 (1H, d, J = 8.6 Hz,
H-5"), 7.64 (1H, dd, J = 8.6, 2.2 Hz, H-6'); *C NMR
(CD;0D, 125 MHz): & 158.3 (C-2), 130.7 (C-3),
177.3 (C-4), 162.5 (C-5), 99.2 (C-6), 165.6 (C-7), 94.4
(C-8), 158.2 (C-9), 104.5 (C-10), 124.1 (C-1'), 116.3
(C-2'), 148.0 (C-3'), 148.8 (C-4'), 116.0 (C-5'), 121.7
(C-6). L LR S Ck[6]RER—8, #EEN
#it 2 2% (Quercetin) .

&% 17 BEEHRKR(FE): ESI-MS m/z
487 [M + Na]’, 463 [M — H], 7> & 464, 7> 11\
C1H20012; 'H NMR (CD30OD, 500 MHz): & 6.18 (1H,
d, J = 2.0 Hz, H-6), 6.37 (1H, d, J = 2.1 Hz, H-8), 7.71
(1H, d, J = 2.2 Hz, H-2'), 6.87 (1H, d, J = 8.5 Hz,
H-5'), 7.59 (1H, dd, J = 8.5, 2.2 Hz, H-6), 5.23 (1H, d,
J = 7.7 Hz, H-1"), 3.71 (1H, dd, J = 11.8, 2.2 Hz,
Ha-6"), 3.58 (1H, dd, J = 11.8, 5.4 Hz, Hb-6"); ©*C
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NMR (CD50D, 125 MHz): & 159.2 (C-2), 135.6 (C-3),
179.5 (C-4), 163.1 (C-5), 100.0 (C-6), 166.1 (C-7),
94.9 (C-8), 158.5 (C-9), 105.9 (C-10), 123.2 (C-1'),
117.2 (C-2'), 146.0 (C-3'), 149.9 (C-4"), 116.0 (C-5),
123.2 (C-6'), 104.4 (C-1"), 75.7 (C-2"), 78.1 (C-3"),
71.2 (C-4"), 78.4 (C-5"), 62.5 (C-6"). LA F¥E 5
BR[LBIHRE ) — 5, Wk i & 3-O-B-D-Hi &
HEF (Quercetin 3-O-B-D-glucoside).

EY 18 EEKMAK(TE): ESI-MS m/z
479 [M + H]*, 501 [M + Na]*, 477 [M —H], /> T&
478, 73T CyyHs013; 'H NMR (DMSO-dg, 500 MHz):
8 12.45 (1H, br s, 5-OH), 6.20 (1H, br s, H-6), 6.40
(1H, br s, H-8), 7.84 (1H, br s, H-2"), 6.83 (1H, d, J =
7.0 Hz, H-5"), 7.50 (1H, d, J = 7.0 Hz, H-6"), 5.39 (1H,
d, J = 6.3 Hz, H-1"); *C NMR (DMSO-ds, 125 MHz):
3 156.8 (C-2), 133.5 (C-3), 177.3 (C-4), 161.1 (C-5),
98.8 (C-6), 164.4 (C-7), 93.6 (C-8), 156.3 (C-9), 103.8
(C-10), 121.2 (C-1), 116.9 (C-2'), 144.9 (C-3"), 148.5
(C-4", 115.3 (C-5'), 120.7 (C-6), 101.8 (C-1"), 73.9
(C-2"), 76.2 (C-3"), 71.6 (C-4"), 75.2 (C-5"), 170.9
(C-6"). LA EEHE S5 SCRR[LTIIGE R —3, e N
it 52 2 3-O-B-D-7] %) ¥l 1% IR 1 (Quercetin 3-O-B-D-
glucuronide).

&Y 19  HEMAK(HE); ESI-MS m/z
459 [M + Na]*, 435 [M —H] , 471 [M+CI], & F&
436, 43§ CyH24010; 'H NMR (CD30OD, 500 MHz):
8 7.06 (2H, d, J = 8.2 Hz, H-2,6), 6.69 (2H, d, J =
8.2 Hz, H-3,5), 2.88 (2H, t, J = 7.5 Hz, H,-7), 6.19
(1H, br s, H-3'), 5.96 (1H, br s, H-5"), 5.04 (1H, d, J =
6.3 Hz, H-1"), 3.91 (1H, br d, J = 11.9 Hz, Ha-6"),
3.72 (1H, dd, J = 11.8, 4.5 Hz, Hb-6"); °C NMR
(CD;0OD, 125 MHz): & 133.9 (C-1), 130.4 (C-2,6),
116.1 (C-3,5), 156.3 (C-4), 30.8 (C-7), 46.9 (C-8),
206.5 (C-9), 106.8 (C-1'), 167.5 (C-2'), 95.4 (C-3),
165.8 (C-4"), 98.3 (C-5'), 162.3 (C-6'), 102.0 (C-1"),
74.7 (C-2"), 78.4 (C-3"), 71.1 (C-4"), 78.4 (C-5"),
62.4 (C-6"). LA E¥¥a 5 SCHR[19]3RE 1) — 2, #s
5E MR F (Phloridzin) .

2 S5 RN R

KR BTk, IR AR b S R SR
AR 19 MEEY, 7B %EE N FREIR H R

1) BEETRLEE (2)- BALR 3-O-o-L-R R
(3)s NI B-D-HI M BEE (4). EFEEIKT F2 (5)-
I 6-O-a-L- Wk M BT F7 411 4k = -B-D-7 % BB (6)+
KK 6-0-a-L- 15 FEg BT 7 471 B 5= -B-D- Fi %) B 7
(7)~ RN AEEBLEE B-D-Hi A HE (8). MU= AL
B p-D-HIENEE (9). AU G B-D- A b
(10). WA G p-D-F A M (11). =t
B BR AR IR B-D-F AT TR (12). 1LZEmy (13). et
BT (14) 1128y 3-O-B-D-% A FEEEFR Y (15)+
W% (16). HilFz 2 3-O-B-D-H &M (17) Hil Kz
% 3-O-B-D-HI ZI HERE IR TT (18) AR 7 1F (19). FTF
WA E R PR R RE, K Ew
4~9 N IR HHRGE .

&% 1~3 F1 10~19 & mrdt, BHEWER
AR - A BE RS PR, R R
BREIE. BIERREER. E TR OBEIARINE
PR e R 1 N\ L MDA-MB-231 1112 2888 11,
AT B8 55 400 1) e A4 v Js o S TR R A8 K R - T A
J2 mRNA ik %20, BLEme & Hops it B ft
S PURAR . I G i R . BRI SR
RECRA QITH G 2 4N B RN 7 1RG4k 354057,
EEA . SURERR, R F2 Be0H)
R SR AL 7 o (TNF-0) F 3% 1A% R T xB (NF-xB)
f17°24E (1Cso=16.25 pmol L), o i 4 & £ 22,
W Zm R ABE . bus. busde. JiRIER, X3)
ik 5 A5 A R BE PRI ) BTV VR, ) B 1 i g 41
A G e HEIAE . IEREXT BT B-TE MR AL R X &
TR, R R HRABEE R A R A B 77/
SRR BN, JR LR P IR B D B R 3G 0 A i 2K
R AR T RO P, W R B UM . U
A~ TIOR8 26 R A (1 B IR R R BE /N T
6.1 umol LY. ARl O /8 f5 30 A0 i A A =5
2 22 b 2 BRAE 2O, B 2% 3-8 T W T A BB
KBS e I - P VAR 40340 » e e o P VA 5 B i
K SEAR TG A e R AR AT, 6O LR I B 3
VEETEAR A thoA IR R LR 1 TP, R B P A
PRI/ BRI ILRE . ol = A i [ o &y % T
e i £ 5 SO S A B B S B A B R R R
H, Hprefbigtsa T4 % E; AR, 5t
R P,
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