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Flavonoids from leaves of Olea europaea L.

BIAN Lei, LIANG Yu-chen,SHEN Tong *
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Abstract : In order to maximize the potential of Olea europaea leaf resources and increase the variety of chemical components
found in O. europaea leaves. In this study,the chemical makeup of O. europaea leaves was examined ,and using silica gel col-
umn chromatography and other methods, 12 flavonoids were extracted from the ethyl acetate portion of ethanol (95% ) ex-
tract. Their structures were identified as apigenin (1) ,luteolin (2) ,rutin (3) ,apigenin-7-O-glucoside (4) ,quercetin (5),
diosmetin-7-0-glucoside (6) ,diosmetin (7) ,kaempferol (8) ,taxifolin (9),luteoloside (10) ,isorhamnetin (11), epigallo-
catechin gallate (12) ,by 'H NMR and " C NMR , compound 12 was isolated from the leaves of O. europaea for the first time.

The study has provided test basis for the further development and reasonable application of the O. europaea leaves.
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TS ( Olea europaea L. ) R AKJBERL( Oleaceae)
KREEHE (Olea L. ) WERFTAR , A FFHCR AR
DK P MRS, 2 T 53 55 44 10 ST PR SR AR o 22
VEMAR AT 2R RS s H= i 24 h
TEH R AR E 58, W PAHEAE KA A i R e
TN NG T AN = S £ 7 /4 W
DX T VMRS o A PR A IX 22— , o2 [ Y
DM A 7 B 2 — o BRAEAE TR 48 35 Fn
SR R 2 A K T AOE R B R 2
B o Z el e, 2V A T A 5 R 1) A
WSCHBCIAROASE P A 3 2 T, AN A8 7893 ) R e

Wik H 91.2022-10-28 B H191.2022-1128
He i F - [ A ARG (21967015)
# WEMEY Tel:86-931-4956207 ; E-mail : S_tong28@ 163. com

MR 3K — TR P VR, T X A= AR B s o, 1 ™ T
PRI o RSO i 4 B B AT B A Ak B sl ko
WAL PUR PUBA W (B I AE 2 Fh DR, AR H
iR R E R TREESCSHILTHEN
s, HEME AR5 ™ 0 o T 5850 F 3k
THASORS B2 U, FE— 25 R 5 T ARORS b 25 B PR 1
Jo A, AR X R A H N Bl ma 0 RO AT R
BAF A5, LU RERS 78 53 R BT IR A2 1 A
F R
1 #MRl57Z®

AVANCE III HD 500 %8 S 4% ff 2L 35 I 3 1%
(fE € 5) ;EYELA N-1300 FUBEG 2% KA ( I
T 1) 5 1F A A 38 e (200 ~ 300 H, 3 5 AL
TABRAFD) ; MR ENRE R (IR & T AR &
A BRATF) s D101 RIS FLA IR (7 22 0 08B 47 5 b1



50 KIRF=YIBE R 5T K

Vol. 35

BHBO A BRA R o 1356 i FH A 3 550 359 8 40
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HOIX, I TV R i A R S Y AR R
A SR AR ( Olea europaea L. ) B AE Y b5
A (OL-20201008 ) 17 T 2% M 2830 K22 7S5 SE g pk
519 %,

WA = IR B A IR (0. 9 kg) Ry i, H
95% LB (20 L) R HE =k, RR-E R WS EI Y
P OB 1 ok 28 4 IR ), e 245 B 1Y B iR
487.5 g, HA3 BN B 487.5 ¢ BT T ARIBK
(40 ~50 °C,2.0 L) i AR FH A i ik | 212 16 L IE
TEHAF P T AR B B AR R i = A
A, 45 S0 2l v 45 [mDSCIs 1 U, 43 345 304 9
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A D101 B R AL AGFERE S, LLRFLA ST i
HHE (A% :60 mm x 1 000 mm) , 3% FAE, KK
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AR08 5k S S A R T DA B R 4 i A
BRI A 6(127 mg) 7(15 mg) .8(10 mg) 10
(12 mg) 11(8 mg) . F, #43 16.7 g ZRk ekt 4%
(200 ~300 H) , LA & B ke : P (100: 1(0: 1) Ky
DRI FNBE DRI, 00 I S AR SR M DL R T4 A
MHEMEEY 2(18 mg) 3(11 mg) 4(35 mg) .5(16
mg) \9(10 mg) 12(8 mg) . F, #B4r7.0 g LrEA:
315 (200 ~300 H) , LA =& H s I (2002 1—0:
1) S PRI BE PR B , 280 I AR 2 T LA B i 45
SEAREE Y 1(21 mg)

2 GMETE

wEw 1 EEAR; 47X CyH,0.'H
NMR (500 MHz, (CD,),C0)8:13.01(1H,s,5-OH) ,
7.94(2H,d,J = 8.7 Hz,H-2' ,H-6'),7.03(2H,d,J
= 8.7 Hz, H3', H5'),6.63 (1H, s, H3), 6.54
(1H,d,J = 1.6 Hz,H6),6.25(1H,d,J = 1.6
Hz,H-8) ;" C NMR (125 MHz, (CD,),C0)§:165.1
(C-2),105.3(C-3),183.1(C4),163.4(C-5),99. 8

(C-6),165.2(C-7),94.8(C-8),162.0(C-9) ,104. 1
(C-10),123.3(C-1"),129.3(C-2"),116.9(C-3"),
158.8(C4"),116.9(C-5"),129.3(C-6") ., Lk "%k
o5 SOk R A B A — B i s E A1
HITHER

e 2 EEmAR; 4 F X CyH,0,'H
NMR (500 MHz, DMSO-d,)8:12.95(1H,s,5-0OH) ,
7.42 ~7.38(2H, m,H2" ,H-6") ,6.89 (1H,d,J =
8.2 Hz,H-5") ,6.65(1H,s,H3),6.44(1H,d,] =
1.8 Hz,H8),6.18(1H,d,J = 1.9 Hz,H-6);"C
NMR (125 MHz,DMSO-d,)8:164.0(C-2),103. 8 ( C-
3),181.8(C4),161.6(C-5),99.0(C-6) ,164.3(C-
7),94.0(C-8),157.4(C9),103.0(C-10),121.6
(C-1"),113.4(C2"),145.9(C-3"),149.8(C4"),
116.2(C-5"),119. 1 (C-6") , DL I ¥4 53k
B EEA 3 S B 2 IRBRE,

EW3 ke 5T C,H 0,0 H
NMR (500 MHz, DMSO-d,)8:12.58 (1H,s,5-0H) ,
7.54(1H,s,H-6") ,7.52(1H,s,H-2") ,6. 84 (1H,d,
J = 8.2 Hz,H-5") ,6.38(1H,s,H-8),6.19(1H,s,
H-6),5.33(1H,d,J = 6.9 Hz,H-1"") ,4.38(1H,s,
H-1"""),0.95(3H,d,J = 6.2 Hz,H-6""");”C NMR
(125 MHz, DMSO-d, ) §:156.9(C-2),133.7(C-3),
177.8(C4) ,161.7(C-5),99.2(C-6) ,164.6(C-7),
94.1(C-8),157.1(C-9),104.4(C-10),122. 1 (C-
1'),115.7 (C-2"), 145.2 (C-3"), 148.9 (C4'),
116.7(C-5"),121.6(C-6") ,101.6 (C-1"") ,74.5(C-
2'"),76.9(C-3""),70.5(C4""),76.3(C-5""),67. 4
(C6""),101.2 (C-1"""),70.8 (C2"""),71.0 ( C-
37 ,72.3(C4"""),68.7(C5"""),18.2(C-6"""),
DA_E 5030 5 SOk 4 38 0 B R AR — B, ok e Ak
B3 NPT,

wEWm4 wOKK; TR CyH,0,.'H
NMR (500 MHz, DMSO-d,)8:12.94 (1H,s,5-0H) ,
7.95(2H,d,J = 8.7 Hz,H-2' ,H-6") ,6.93(2H,d,J
= 8.7 Hz, H3',H-5') ,6.84 (1H, s, H-3),6.83
(1H,d,J = 2.2 Hz,H-8),6.44 (1H,d,J = 2.2
Hz,H-6),5.05(1H,d,J = 7.4 Hz,H-1"") ;"C NMR
(125 MHz, DMSO-d, ) 8:164.5(C-2),103.2(C-3),
182.2(C4),161.6(C-5),100.1(C-6),163.1(C-
7),95.0(C-8),157.1(C9),105.5(C-10),121.2
(C-1'),128.8(C2"),116.2(C-3"),161.2(C4"),
116.2(C-5"),128.8(C-6"),99.7(C-1""),73.2(C-
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2'"),76.5(C-3""),69.7(C4""),77.3(C-5"") ,60. 8
(C-6"") o PA_EHedi -5 Sk ™ 4% 1 ) ol 3 A — 5,
S EAE Y 4 SRR -T-0- /5B

e s EeEmAR; 4 FX CyH,0,.'H
NMR (500 MHz,CD,0D)§:7.73(1H,d,J = 2.1 Hz,
H2"),7.63(1H,dd,J = 8.5,2.2 Hz,H-6"),6. 88
(1H,d,J = 8.5 Hz,H-5"),6.38(1H,d,J = 2.1
Hz,H-8),6.18(1H,d,J = 2.0 Hz,H-6) ;" C NMR
(125 MHz, CD,0D) §:148.8 (C-2),137.2(C-3),
177.3(C4) ,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'),116.0 (C-2"), 146.2 (C-3"), 148.0 (C4'),
116.2(C-5'),121.7(C-6") . LA b %cde 5 3k’ 17
B FEA— 3, s e B 5 iR &R .

ﬂﬁ% 6 E‘f@*}/}i,%¥iﬁ szszollolH
NMR (500 MHz, DMSO-d,)8:12.99 (1H,s,5-0H) ,
7.45(1H,dd,J = 8.3,2.3 Hz,H-6") ,7.42(1H d,J]
= 2.3 Hz,H2'),6.90(1H,d,J = 8.3 Hz,H-5"),
6.79(1H,d,J = 2.2 Hz,H-8),6.75(1H,s,H-3),
6.44(1H,d,J = 2.2 Hz,H-6),5.08(1H,d,J =
7.5 Hz,H-1"") ,3.16(3H,s,-OCH,) ;" C NMR (125
MHz, DMSO-d, ) §:164.5(C-2),103.2(C-3),181.9
(C4),161.2(C-5),99.5(C-6),163.0(C-7),94.7
(C-8),157.0(C-9),105.4 (C-10),121.4 (C-1"),
113.6(C-2"),145.8(C-3"),150.0(C4") ,116.0( C-
5'),119.2 (C-6"),48.6 (C-OCH;),99.9 (C-1""),
73.1(C-2""),76.4(C3""),69.6 (C4""),77.2(C-
5'),60.6(C-6"") . LA F%od 53k i 4
FEAR—F U EEY) 6 Tt R R-T-0-4 %
1o

wEwm 7T WEMHAK; ST CH,O0'H
NMR (500 MHz, DMSO-d,)8:12.93 (1H,s,5-0H),
7.54(1H,dd,J = 8.3,2.3 Hz,H-6") ,7.42(1H d,J]
= 2.3 Hz,H2'),7.08(1H,d,J = 8.6 Hz,H-5"),
6.75(1H,s,H-3),6.46(1H,d,J = 2.1 Hz,H-8),
6.19(1H,d,J = 2.1 Hz, H6),3.86 (3H, s,-
OCH,) ;"”C NMR (125 MHz, DMSO-d, ) §:163.5( C-
2),103.5(C-3),181.7(C4),161.5(C-5),98.9(C-
6),164.2(C-7),93.9(C-8),157.3(C-9),103. 8(C-
10),123.0 (C-1"), 113.0 (C-2"), 146.8 ( C-3"),
151.1(C4"),112.2(C-5"),118.7(C-6") ,55.8 (C-
OCH,) o DA b3 5 Sciik™ 4% 3 i 50 2 A — 3,
WS EEY T AEHARR,

ﬂﬁ% 8 ﬁﬂf@*ﬁj{,ﬁi}’?ﬁ C15 H10 OGOIH
NMR (500 MHz, (CD,),C0)8:12.17(1H,s,5-0OH) ,
8.17 ~8.13(2H, m,H-2" ,H-6"),7.03 ~6.99 (2H,
m,H-3" H-5"),6.53(1H,d,J = 2.1 Hz,H-8) ,6.27
(IH,d,J = 2.1 Hz,H-6);"” C NMR (125 MHz,
(CD,),C0)8:147.0(C-2),136.7(C-3),176.6( C-
4),162.4(C-5),99.2(C-6),165.0(C-7),94.5(C-
8),160.2(C9),104.2(C-10),123.4(C-1"),130.5
(C2"),116.4(C-3"),157.8(C4"),116.4(C-5"),
130.5(C-6") o LA b8 5 3cmk " Hi2am 1o 8o 24
— 3B E Y 8 Il A,

weEwo AHEmAE; »FX C,H,0,.'H
NMR (500 MHz, (CD,),C0)8:11.71(1H,s,5-OH) ,
7.07(1H,d,J = 2.0 Hz,H2"),6.92(1H,dd,J =
8.1,2.1Hz,H-6"),6.86(1H,d,J = 8.1 Hz,H-5"),
5.99(1H,d,J = 2.1 Hz,H-6),6.95(1H,d,J =
2.1 Hz,H-8),5.02(1H,d,J = 11.4 Hz,H-2) ,4.61
(1H,d,J = 11.4 Hz,H-3);”C NMR (125 MHz,
(CD,),C0)5:84.5(C2),73.2(C-3),198.2(C4),
165.2(C-5),97.1(C-6),167.8(C-7),96.0(C-8),
164.2(C9),101.6(C-10),129.8(C-1") ,115. 8 ( C-
2'),145.8 (C-3"), 146.6 (C4'), 115.9 (C-5"),
120.9(C-6") o LA bt 5 Scik' " 238 i 5 A
— 3 S EE Y 9 AL R

’“ﬁﬁ% 10 ﬁﬁ@*ﬁﬂiﬁ?ﬁ C21 HZOOIIOIH
NMR (500 MHz, DMSO-d,)8:12.99 (1H,s,5-0H) ,
7.45(1H,dd,J = 8.3,2.3 Hz,H-6") ,7.42(1H d,J]
= 2.3 Hz,H2'),6.90(1H,d,J = 8.4 Hz,H-5"),
6.79(1H,d,J = 2.2 Hz,H-8),6.75(1H,s,H-3),
6.44(1H,d,J = 2.1 Hz,H-6),5.08(1H,d,J =
7.4 Hz, H-1"") ;" C NMR (125 MHz, DMSO-d, ) §:
164.5(C-2),103.2(C-3),181.9(C4),161.1(C-
5),99.5(C-6),163.0(C-7),94.7(C-8),157.0(C-
9),105.3(C-10),121.4(C-1"),113.6(C2"),145.8
(C-3"),150.0(C4"),116.0(C-5"),119.2(C-6"),
99.9(C-1'"),73.1(C-2""),76.4 (C-3""),69.6(C-
4') 77.2 (C5""),60.6 (C-6""), DL ¥4 53
Fk R T B R — B, SO E LA 10 R
FREAT

e 11wk 4 FR CH,0,.'H
NMR (500 MHz, DMSO-d, ) 8:12.46 (1H,s,5-0OH) ,
7.75(1H,t,J =1.6 Hz,H2'),7.69 (1H,dt,]J =
8.5,1.6 Hz,H-6") ,6.94(1H,dd,J = 8.5,1.1 Hz,
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H-5"),6.49 ~6.46 (1H, m,H-8) ,6.19 (1H,t,] =
1.6 Hz,H-6) ,3.84(3H,d,J = 1.1 Hz,-OCH,) ;"C
NMR (125 MHz, DMSO-d, )§:146. 6(C-2) ,135.8( C-
3),175.9(C4),160.7(C-5),98.2(C-6),164.0( C-
7),93.6(C-8),156.2(C9),103.0(C-10),122.0
(C-1"),111.7(C2"),148.8(C-3"),147.4(C4"),
115.4(C-5"),121.7(C-6"),55.8 (C-OCH;) , VI I
K5 Scmk " AR f R A — B, B E A
11 hRRER

wEw 12 [EmER; 5P C,H 0, H
NMR (500 MHz, (CD,),C0)8:7.02(2H,s,H2"" H-
6''),6.62(2H,s,H-2" ,H-6") ,6.06 (1H,d,J = 2.3
Hz,H-6),6.03(1H,d,J = 2.3 Hz,H-8),5.56(1H,

ddd,J = 4.5,2.6,1.4 Hz,H-3) ,5.07(1H,s,H-2) ,
3.04(1H,dd,J =17.4,4.6 Hz,H4a),2.91 (1H,
dd,J =17.4,2.6 Hz, H4b) ;" C NMR (125 MHz,
(CD,),C0)8:78.1(C2),69.2(C-3),26.7(C4),
157.8(C-5),96.5(C-6),157.5(C-7),95.8(C-8),
157.1(C9),99.0(C-10),130.7(C-1"),106. 8 ( C-
2'),146.3 (C3"),133.2 (C4'), 146.3 (C-5"),
106.8(C-6"),121.9(C-1""),110.0 (C2""),145.9
(C-3""),138.7 (C4""),145.9 (C-5""), 110.0 ( C-
6'"),166.0(C-7"") o LA_b- %t 55 ek 4 i %k
P A B BUESE G 12 HREEFILERK
BEFRN.
A1 ~12 Z5H ILIE 1,

Bl W&l -~12 KLzt

Fig. 1 Chemical structures of compounds 1-12
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