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Abstract ; Sixteen chemical consituents of flavonoids were identified from ethanol extract of Sagina japonica (Sw.) Ohwi by
using various chromatographic and spectroscopic techniques, viz. artemetin (1), 5-hydroxy-3,4',6,7-tetramethoxyflavone
(2), salvigenin (3), 5-methoxy-6,7-methylenedioxyflavone (4), tricin (5), oroxylin-7-0O-8-D-glucoside (6) , apigenin-
8-C-a-L-arabinopyranoside (7), lespedin (8), kaempferol-3-0-a-L-arabinofuranosyl-7-0-a-L-rhamnopyranoside (9),
cosmosiin ( 10), tricin-7-0-B-D-glucopyranoside (11), diosmin (12), kaempferol-3-0-B-D-glucopyranoside-7-0-a-L-
rhamnopyranoside (13), apigenin-7-O-rutinoside ( 14), luteolin-7-0-B-D-glucopyranoside ( 15), and isoorientin ( 16).

These compounds are all isolated from Sagina Linn. for the first time.
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( HACH F#k3025%E) [ Thermo Fisher Q Exactive—Plus PUZ%FT -
TR 37 U B R 4 S A (3 1E Thermo Fisher Scientific 2%
) .BUCHI R-300 fie4% 2 &AL (Hi-I: BUCHI A #]) \ZF7 =H
SHM (T T AR A BR T | ) s D- 101 RALF
JIg (RHEETECAL TARAR]) R R (5 5 ik
TAHRAT) .0DS U8 ( HA YMC 2AF]) MCILER ( HA =
22N E]) JBEBE Toyopearl HW—40F F Toyopearl HW-40C ( H 7%
R kRt & Sephadex LH-20( #iit 1+ Pharmacia Biotech 2
Al AV PR, O AT b ORI B BOR
AR BRA ], 2 R F a8 T 99.5%
1.2 Ak

I 20 kg BRIEE A TR0k, FIRFRSM L 70% £ BEIRT i 42
B3 K, A3 UREIRAISIRE 3.96 kg, BES D-101 ALK
JI§ AR ARFRSH 80% 2L Bk , 15 BA TR/ 4 80% 2.
BRI 1.2 ke, ZREEEMT, FH S0 be - Y B (1
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Fr.10 % Sephadex LH-20 ( H i) W& i, 5 3] Fr.10.1 F
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&1 O FHE(FEE), ESI-MS m/z:387.1[ M-
H] ™, F3N C,0H,, 04, H-NMR (400 MHz,CDCI,) §:12.63
(1H,s,5-0H) ,7.74(1H,dd,J=8.6,2.2 Hz,H-6") ,7.68 (1H,
d,J=2.1 Hz,H-2"),7.00( 1H,d,J=8.6 Hz,H-5') ,6.51 (1H,
s,H-8),3.98(6H,d,J=1.3 Hz,7,4'-0OCH,) ,3.97(3H,s,3'-
OCH,) ,3.92(3H,s,6-0CH,) ,3.87(3H,s,3-0CH,) ; "C-NMR
(100 MHz,CDCL,) 8:178.9(C-4) ,158.8(C-7),155.9(C-5),
152.7(C-4") ,152.3(C-2),151.4(C-9),148.7(C-3") ,138.8
(C-3),132.2(C-6),122.9(C-1"),122.2(C-6'),111.2
(C-2"),110.8(C-5"),106.5(C~-10),90.4( C-8),60.9,60.2,
56.4,56.1,56.0(3,6,7,3",4'-0CH,), DL %45 ik
[12-13] 3R —30, i % I A& W0 A 730 # (artemetin) o

&2 EEPRL, ESI-MS m/z:359.1[ M+H]* , 7272
9 C,,H,,0,,"H-NMR (400 MHz,CDCl,) 6:8.07(2H,d,J=9.2
Hz,H-2',6'),7.02(2H,d,J=9.2 Hz,H-3",5') ,6.50 (1H,s,
H-8),3.95(3H,s,7-0CH,) ,3.92(3H,s,4'-0OCH, ) ,3.90( 3H,
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s,6-0CH,),3.86 (3H,s,3-0CH,);"” C-NMR (100 MHz,
CDCL,) 8:179.1(C-4),161.9(C~7),159.0(C-5) ,156.2( C~
4'),153.1(C-2),152.5(€=9),139.0(C-3),132.6 (C-6),
130.3(C-2",6'),123.1(C-1"),114.3(C=3",5') ,106.9(C~
10),90.5(C-8),61.0,60.3,56.5,55.6(3,6,7,4'-0CH,) , Lk
TEARS SO 4] B A — B S E A Y 5-3-
3,4',6,7-PUH & £ (5-hydroxy-3, 4', 6, 7-tetramethoxy
flavone)

&Y 3 WEsSA(HE),ESI-MS m/z:329.1[ M+
H]*, 73 Hm C4H,,0,,' H-NMR (400 MHz,CDCl,) §:12.78
(1H,s,5-0H) ,7.84(2H,d,J=9.0 Hz,H-2",6"),7.02(2H,d,
J=9.0 Hz,H-3",5") ,6.59(1H,s,H-3) ,6.55(1H,s, H-8) ,3.97
(3H,s,7'-0CH, ) ,3.93(3H,s,11-0CH,),3.90(3H, s, 12~
OCH,) ;®C-NMR( 100 MHz,CDCI,) &:182.8(C-4),164.1(C-
2),162.7(C-4"),158.8(C~-7),153.4(C-9),153.2(C-5),
132.7(C-6),128.2(C-2',6") ,123.7(C~1") ,114.7(C-3",5") ,
106.3(C~-10),104.3(C~-3),90.7(C-8) ,61.0(6-0CH,) ,56.5
(7-0CH;),55.7(4'-0CH,) , VA F&E 530l 15] A —
B, O E AL &) BB B (salvigenin) .

EY 4 FTEHAE,ESI-MS m/z:297.1[ M+H] ", 53 FX
9 C,,H,,0,,"H-NMR (400 MHz,CDCL,) 8:7.86~7.83(2H,m,
H-2',6"),7.51~7.49(3H,m,H-3",4",5') ,6.74( 1H,s,H-8) ,
6.67(1H,s,H-3),6.07 (2H,s, -0OCH,0-) ,4.13(3H,s, 5~
OCH,) ;"C-NMR ( 100 MHz, CDCl,) 8:177.6 (C-4),161.0
(C-2),155.0(C-9),153.1(C-5) ,141.7(C-7) ,135.3(C-6) ,
131.8(C-1),131.3(C-1"),129.1(C-4"),126.1(C-2',6"),
113.4(C-3",5"),108.7(C-5) ,102.2( ~OCH,0-) ,93.4( C-8) ,
61.3(C-5), LA EEUE 5 SCHR0 16 ] BaA — B, i @ ik &
M s-H A -6,7-TH — & 3 5 B ( 5-methoxy-6, 7-
methylenedioxyflavone) ,

a5 AR, ESI-MS m/z:329.1[ M-H] ™, /3 T3,
M C,H,,0,,"H-NMR (400 MHz,CD,0D) 6:12.95(1H,s,5~
OH),10.80(1H,s,7-0H),9.33(1H,s,4'-0H) ,7.31 (2H, s,
H-2',6"),6.98(1H,s,H-3),6.54( 1H,s,H-8),6.19( 1H,s,
H-6),3.86(6H,s,3',5'-0CH, ) ; *C-NMR( 100 MHz, CD,0D)
5:181.9(C-4),164.2(C-7),163.7(C-2) ,161.5(C-9),157.4
(C-5),148.2(C-3",5"),139.8(C-4"),120.4(C-1),104.3
(C-2',6"),103.6(C-3,10),98.9(C-6) ,94.3(C-8) ,56.4(3',
5'-0CH,) . VI EBIE5SChk] 17 5 —2, s 2 itk &4
F/NFEHEF (tricin) .

&6 TR, ESI-MS m/z:445.1[ M-H] ™, 533X
A C,,H,,0,,.'H-NMR (400 MHz, DMSO-d,) 8:12.81(1H,s,
5-0H),8.31(2H,d,J=8.0,1.3 Hz,H-2',6") ,7.62(2H, m,
H-3',5"),7.58(1H, m,H-4") ,7.07(2H,d, J=2.5 Hz,H-3,
8),5.14(1H,d,J=7.2 Hz,H-1") ,3.78(3H,s,6-0CH, ) ,3.74
(1H,m,H-6"),3.51 (1H, m,H-5") ,3.47(1H,m, H-6") ,3.33

(2H,m,H-2",3"),3.22(1H, m,H-4") ;" C-NMR ( 100 MHz,
DMSO-d,) :182.6(C-4),163.7(C-2),156.8(C~7),152.5
(C-9),152.4(C-5),132.6 (C-6),132.3(C-4"),130.7
(C-1'),129.2(C-3",5"),126.5(C~-2",6'),106.0(C-10),
105.0(C-3),100.2(C-1"),94.5(C-8),77.3(C-5"),76.8
(C-3"),73.2(C=2"),69.6 (C-4"),60.6 (C-6"), 60.4
(6-0CH,) , VA% 530k 18] A —5L, ML FE b &9
A oroxylin—7-0-B-D-glucoside

&l 7 AR (L), ESI-MS m/z:401.1[ M-
H] 3N CyH, 0, "H-NMR (400 MHz, DMSO-d, ) §;
13.30(1H,s,5-0H) ,8.24(2H,brs ,H-2',6") ,6.89(2H,d, J=8.7
Hz,H-3',5'),6.83(1H,s,H-3) ,6.26(1H,s,H-6) ,4.61(1H,
d,/=9.8 Hz,H-1") ;" C-NMR ( 100 MHz, DMSO~d, ) 6:182.2
(C-4),164.2(C-2),162.9(C-7),161.2(C-4") ,160.5(C~
5),156.0(C-9),129.6(C-2",6") ,121.2(C~1") ,116.1(C-3",
5'),104.6(C-8),104.0(C-10),102.1(C-3) ,98.4(C-6) ,74.9
(C-3"),74.7(C-1") ,71.2(C~-5") ,69.2(C-4") ,68.3(C-2") ,
VL EBOE 5 SR 19 ] A — 30, WO ik B i R -
8—C—a—L-FTHL{AMEH (apigenin-8-C-a-L-arabinopyranoside) ,

a8 EEMAK ESI-MS m/z.577.2[ M-H] ™, 4 F=X,
9 CpyHy 0, o' H-NMR (400 MHz,CD,0D) 6:7.77(2H,d, J =
8.8 Hz,H-2',6") ,6.92(2H,d,J=8.7 Hz,H-3",5") ,6.70( 1H,
d,J=2.2 Hz,H-6) ,6.44(1H,d,J=2.1 Hz,H-8) ,5.54(1H,d,
J=1.8 Hz,H-1") ,5.38(1H,d,J=1.7 Hz,H-1") ,1.25(1H,d,J=
6.1 Hz,H-6") ,0.92(1H,d,J=5.7 Hz,H-6") ;" C—-NMR ( 100
MHz,CD,0D) 6:179.9(C-4) ,163.7(C~7) ,163.2(C~5) ,161.9
(C-4"),160.0(C-2) ,158.2(C-9) ,136.6(C-3) ,132.2(C-2’,
6'),122.5(C-1"),116.7(C-3",5') ,107.7(C-10) ,103.7( C~-
1"),100.7( C=1") ,100.0( C-6) ,95.7(C-8) ,73.7( C~-4") ,73.3
(C-4"),72.2(C=2",3",3"),72.1(C-2") ,71.8(C-5") ,71.4
(C-5"),18.2(C~-6") ,17.8(C-6"), LI %5 Ck[ 207 3
A B IS B R LA (lespedin)

A9 EEKAK ESI-MS m/z.565.2[ M+H] ", 4 F=X
9 CpHy 0, ' H-NMR (400 MHz, C;D;N) 6:8.42(2H,d, J=
8.9 Hz,H-2',6'),7.34(2H,d,J=8.8 Hz,H-3",5') ,7.00( 1H,
d,J=2.2 Hz,H-8) ,6.81(1H,d,/=2.1 Hz,H-6) ,6.60( 1H,d,
J=1.2 Hz,H-1") ,6.29(1H,d,J=1.7 Hz,H-1") ,5.28(1H,dd,
J=3.2,1.2 Hz,H-2") ,4.94(1H,dd, J=4.6,3.0 Hz,H-3") ,4.74
(1H,dd,J=3.5,1.7 Hz,H-2") ,4.69 (2H, m,H-4" 3") ,4.43
(1H,t,J=9.3 Hz,H-4") ,4.32(1H,m,H-5") ,4.17( 1H, dd,
J=12.0,3.7 Hz,H-5") ,4.10(1H,dd, J=12.0,4.6 Hz,H-5") ,
1.68(3H,d,J=6.1 Hz,6"-CH,) ;> C-NMR( 100 MHz,C,D,N)
8:179.7(C-4) ,163.3(C-7) ,162.8(C-5) ,162.4( C-4') ,158.8
(C-2),157.5(C-9),135.6(C-3),132.3(C-2",6"),122.3
(C-1"),117.0(C-3",5"),110.5(C~1") ,107.3(C~10) , 100.9
(C-6),100.5(C~1"),95.3(C~-8),89.0( C-4"),84.2(C-2"),



3

BT, A5 RN SRR 1 S 2l A 109

79.3(C=3"),74.0(C-4"),72.9(C-3"),72.1(C-2"),72.0
(C-5"),62.9(C-5"),19.2(C-6"), L\ ¥4 530k 21]
FA - WM EE IS N IL B -3-0-a-L-FTHiA
BRI -7 - 0 — o — L — Mk W B 28 4 ( kaempferol-3-0-a-L-
arabinofuranosyl-7-0-o-L-rhamnopyranoside ) ,

& 10 FEAK A ESI-MS m/z:431.1[ M-H]™, /3T
# N €, H,,0,0. H-NMR (400 MHz, DMSO-d,) 6:12.97( 1H,
$,5-0H),10.44 (1H, brs,4'-0H) ,7.96 (2H,d, J = 8.9 Hz,
H-2',6"),6.94(2H,d, J=8.9 Hz, H-3",5"),6.88 (1H, s,
H-3),6.83(1H,d, /=2.2 Hz,H-8) ,6.44(1H,d, J=2.2 Hz,
H-6),5.07(1H,d,J=7.2 Hz,H-1") ;” C-NMR ( 100 MHz,
DMSO-d,) 8:182.1(C-4),164.3(C-2),163.0(C~7),161.4
(C-9),161.2(C-4"),157.0(C-5),128.7(C-2",6') ,121.1
(C-1"),116.0(C-3",5"),105.4(C-10),103.1(C-3),99.9
(C-1"),99.5(C-6),94.9(C-8),77.2(C-5"),76.5(C-3"),
73.1(C-2") ,69.5(C-4") ,60.6(C-6") , LI %5 3CHk[ 22]
FEAR—F, B RE AL &R R4 (cosmosiin) |,

A 11 BOAK R, ESI-MS m/z:491.1[ M-H] ™, 5> T
Ak C,,H,,0,,,"H-NMR (400 MHz, DMSO-d,) 6:12.96( 1H,
s,5-0OH) ,7.36(2H,s,H-2",6') ,7.09( 1H,s,H-3) ,6.94(1H,
d,J=2.2 Hz,H-8) ,6.46(1H,d, J=2.2 Hz,H-6) ,5.44(1H,d,
J=4.6 Hz,2"-0H) ,5.18(1H,d,J=4.4 Hz,3"-0H) ,5.11( 1H,
d,/=5.2 Hz,4"-OH) ,5.06(1H,d,J=7.2 Hz,H-1") ,4.68( 1H,
t,/=5.1 Hz,6"-0H) ,3.88(6H,s,3’,5'~OCH, ) ,3.72( 1H, dd,
J=10.2,5.2 Hz,H-6"a) ,3.46(2H,m,H-5",6"b) ,3.28 (2H,m,
H-3",4"),3.16 (1H, m, H-2") ;* C—~NMR ( 100 MHz, DMSO -
dy) 6:182.2(C-4),164.2(C-2),163.1(C~-7),161.1(C-9),
156.9(C-5),148.2(C-3",5"),140.1(C-4"),120.2(C-1"),
105.4(C-10),104.5(C-2",6"),103.8(C-3),100.2(C-1"),
99.5(C-6),95.4(C-8),77.4(C-5"),76.5(C~-3"),73.2
(C-2"),69.7(C-4") ,60.7(C-6") ,56.4(3',5'-0CH,) , VI L
B 5 SCHRT 23 ] B AR — 3, S Ak G W R /N B R - -
0-B-D- ML IR A HEH (tricin-7-0-B-D-glucopyranoside) ,

&Y 12 AR, ESI-MS m/z:607.2[ M-H] ™, 5 T
AN CyH,, 0,5, ' H-NMR (400 MHz, DMSO-d,) 6:12.93( 1H,
s,5-OH) ,9.48(1H,s,4'-0H) ,7.57(1H,dd,J=8.5,2.3 Hz,H-
6'),7.44(1H,d,J=2.3 Hz,H-2') ,7.13(1H,d,J=8.7 Hz,H-
5'),6.83(1H,s,H-3) ,6.76(1H,d,J=2.2 Hz,H-8) ,6.46(1H,
d,/=2.2 Hz,H-6) ,5.08(1H,d,J=7.3 Hz,H-1") ,4.54(1H,d,
J=1.6 Hz,H-1") ,3.87(3H,s,4'-0CH, ) ,1.07(3H,d, J=6.2
Hz,6"-CH,) ;*C-NMR( 100 MHz,DMSO-d,) 6:182.0(C-4),
164.2(C-7),163.0(C-2),161.2(C-9),157.0(C-5),151.4
(C-4'),146.8(C-3"),122.9(C-1'),119.0(C-6"),113.2
(C-2"),112.3(C-5"),105.5(C~10) ,103.9(C-3),100.6 ( C-
1"),99.9(C-1"),99.6(C-6) ,94.8(C-8),76.3(C-5") ,75.6
(C-3"),73.1(C-2") ,72.1(C-4") ,70.7(C-3") ,70.4( C-2") ,

69.6(C-4") ,68.4(C-5") ,66.1(C-6"),55.8(4'-0OCH,) ,17.9
(C=6") o LALBHE 5 3R 24 1 56 A — B, i s itk &9k
AR (diosmin) .

&Y 13 KK, ESI-MS m/z:593.2[ M-H] ™,/ F
KK C,yH,, 0,5, ' H-NMR (400 MHz,DMSO—-d,) 6:8.08(2H,d,
J=8.8 Hz,H-2',6") ,6.89(2H,d, J=8.8 Hz,H-3",5') ,6.83
(1H,brs,H-8) ,6.45( 1H,brs,H-6) ,5.56 (1H,s,H-1") ,5.48
(1H,d,J=7.0 Hz,H-1") ,3.85(1H,s,H-2") ,3.64(1H,d, J=
9.2 Hz,H-3"),3.57(1H,dd,J=11.6,5.4 Hz,H-6") ,3.43(1H,
dd,J=9.5,5.9 Hz,H-5"),3.19(2H, m,H-2",3") ,3.09(2H,
brs,H-4",5") ,1.12(3H,d,/=6.4 Hz,6"-CH,) ;> C-NMR ( 100
MHz,DMSO-d,) 6:177.7(C-4),161.6(C-7),160.9(C-9),
160.2(C-4"),156.8(C-5),156.0(C-2),133.5(C-3),131.1
(C-2",6"),120.8(C-1"),115.2(C-3",5"),105.7(C~-10) ,
100.7(C-1"),99.4(C-1"),98.4(C-6),94.5(C-8),77.6
(C-5"),76.4(C-3") ,74.2(C-2") ,71.6(C-4") ,70.2(C-3") ,
70.1(C-2"),69.9(C-4"),69.8(C-5"),60.9(C-6"),18.0
(C-6") . LI 530k [ 25 A — 2, s ek &9k
LI ZR ) —3—0—B— D — Nk We 5 %0 1 3 - 7 - 0 — oo — LML W FR S W8T
(kaempferol-3-0-B-D-glucopyranoside-7-0-a-L-rhamnopyranoside )

&Y 14 EOKEK, ESI-MS m/z:577.2[ M-H] ™, 43T
Ak C,,H, 0, ."H-NMR (400 MHz, DMSO-d,) 6:12.96( 1H,
s,5-0OH) ,7.95(2H,d,J=8.5Hz,H-2",6') ,6.95(2H,d,J=8.5
Hz,H-3',5'),6.86(1H,s, H-3),6.77(1H,d, J=2.2 Hz,
H-8),6.45(1H,d, J=2.2 Hz,H-6) ,5.06(1H,d,J=7.1 Hz,
H-1") ,4.54 (1H, bro, H-1"),1.07 (3H,d, J=6.1 Hz, 6" -
CH,) ;" C-NMR( 100 MHz, DMSO-d,) 8:182.1(C-4),164.4
(€C-2),162.9(C-5),161.5(C-4") ,161.2(C-7),157.0(C~
9),128.7(C-2",6"),121.0(C-1") ,116.1(C-3",5") ,105.4( C-
10),103.1(C-3),100.6(C-1"),99.9(C-6),99.6(C-1"),
94.8(C-8),76.3(C-5"),75.6(C=3") ,73.1(C-4"),72.1(C-
2"),70.8(C=3") ,70.4(C-4") ,69.6(C-2") ,68.4( C-5") ,66.1
(C-6"),17.9(C-6"), LA FHHE 5 3wk [ 26 ] B A — 2L, ik
BEN G N T RE-7-0- T B (apigenin-7-0-
rutinoside ) o

AP 15 BOKR, ESI-MS m/z:447.1[ M-H] , 5T
RN C,,H,,0,,,'"H-NMR (400 MHz, DMSO-d, ) 8:13.0( 1H,s,
5-OH),7.45(1H,dd,J=8.2,2.2 Hz,H-6") ,7.42(1H,d,J=2.3
Hz,H-2') ,6.90(1H,d,J=8.3 Hz,H-5') ,6.79(1H,d, J=2.2
Hz,H-8),6.76 (1H,s,H-3) ,6.44(1H,d,J=2.1 Hz,H-6) ,
5.08(1H,d,J=7.3 Hz,H-1") ;"C-NMR( 100 MHz, DMSO-d, )
5:182.0(C-4),164.5(C-2),163.0(C-5),161.2(C-7) ,157.0
(C-9),150.1(C-4"),145.9(C-3"),121.3(C-1"),119.2
(C-6"),116.0(C-5"),113.6(C-2"),105.4(C-10),103.2
(C-3),99.9(C-1"),99.6(C-6),94.7(C-8),77.2(C-5"),
76.4(C-3"),73.1(C-2"),69.5(C-4") ,60.6(C-6"), LI L%
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a5 SCHR [ 27 ] HEA— B BUE E LB I AR R -7~ 0~
B-D-H#ZEFEH (luteolin-7-0-B-D-glucopyranoside ) o

EY 16 EOKK ESI-MS m/z:447.1[ M-H] ™, /> T
KM €, H,,0,,,' H-NMR (400 MHz, DMSO-d,) 8:13.55( 1H,
s,5-OH),7.42(1H,d,J=8.3 Hz,H-6') ,7.40( 1H,s,H-2") ,
6.89(1H,d,J=8.2 Hz,H-5) ,6.66( 1H,s,H-3) ,6.48(1H,s,
H-8),4.59(1H,d,/=9.8 Hz,H-1") ,4.03( 1H,m,H-2") ,3.69
(1H,dd,J=12.0,4.2 Hz,H-6"a) ,3.42(1H,m,H-6"b) ,3.23 ~
3.13(3H,m,H-3",4",5") ; *C~NMR (100 MHz, DMSO—d, ) &:
181.8(C-4),163.6(C-7),163.2(C-2),160.6(C-5),156.2
(C-9),149.6 (C—-4'),145.7(C-3"),121.4(C~1'),118.9
(C-6"),116.0(C-5"),113.3(C-2"),108.8(C~-6),103.4
(C-10),102.8(C=3),93.5(C~8) .81.5(C~-5") ,78.9(C-3")
73.0(C=1") ,70.6(C=2") ,70.2( C—4") ,61.4(C—6") . LI %k
WS SCHR [ 28] FEA — B, M E LY N R ER
(isoorientin)

ABEFE T B BIRY 16 A BT 7 R 22 00 B, 45 8 I
Bl Jm A b o B A B R BBl b S T B B
e, ELE R AT R 8 il o A9 2 22 R0

SE k.
(1] PEEERSDEAYEREZE NS DEEYE. B TR
[M]. dtnt. BR2 b, 1996.

[2] FE3CIE, Pk B8, B B, %5 Notch {5 510 BR 16 78 I S B 3R
755 NB4 dliffa /3 Ak AEFH [T ], PR AL A 2018, 34(8) .

1110-1113.

[3] Z& #, 2WWIE, WHH. PABEMTIAR S w0 T].
JUMART, 2011, 39(1): 92, 148.

(4] FECHE, R B, B OB, & BEEERY SRR A
MR S fE R [T]. 728 - WiAE - 3878, 2021, 33
(1): 42-47.

[5] K 3, BsciE, B 5, % R REER Y B v 40 i
K562 WS ALEI[T]. s - WiAE - 58748, 2021, 33(1):
37-41.

[6] FEHL, BATE, MOCEE, & BRI OPIRIEN[T]. =
FHEE /B4R, 1985, 10(2) : 98-100.

(7] MRLE. B2 RS fR [J]. BrEEs, 1981(7) : 360.

[8] MUmZ, ALPIL, MAEDL, 5. FEEIZL A0 A i 1 By
WEZE[T]. BURE S, 2024, 30(2) : 92-97.

[9] BB, & #k WA R ML MATR )] KEIE

el (AAARAR) |, 2006, 25(5) @ 58-60.

BUERE, WA, R B P AR (Sagina japonica)

I C=27 SRR [J]. RERT=HBF5E 5HF &, 2008, 20(5) .

830-832.

TREDE, AT AR BRINE A BRI Ak 2 5 A A BB R

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

TEPEGR BE [ J]. B R, 2010, 38(28): 15590-15591,
16082.

INZAZ, BT, TR, % B S BT (T]. B
P EERZ, 2022, 33(7): 1620-1622.

Flat, wiatke, & 5, & LA sieEsa s )]. b
R 22 2%k, 2008, 43(8) : 582-584.

R, B, o0, 5. KeRnt b= 117].
FARF=WWFsE 5%, 2001, 13(1) : 33-34.

B R, WRBE, KL, S RS AR R AT
[J]. mE 2%k, 2015, 40(6) : 1108-1113.

TAHARA S, MATSUKURA Y, KATSUTA H, et al. Naturally
occurring antidotes against benzimidazole fungicides[ J]. Zeitschrift
fiir Naturforschung C, 1993, 48. 757-765.

WK, OB, R, A HER R AL A
WESE[ 7. JPEAES, 2022, 42(11) : 1884-1891.

TAKESHITA R, SASAKI H, MABUMOTO T, et al
Biotransformation of plant secondary metabolites by silkworms[ J].
Heterocycles, 2023, 106(5) . 879-887.

ap g, Bt G BT AREAE S E )] P ESE
TR, 2016, 22(7) ; 74-T7.

BERRONDO L F, GABRIEL F T, FERNANDES S B D O, et al.
Dirhamnosyl flavonoid and other constituents from Brillantaisia
palisatii[ J]. Quimica Nova, 2003, 26(6) : 922-923.

XU F, MATSUDA H, HATA H, et al. Structures of new flavonoids
and benzofuran-type stilbene and degranulation inhibitors of rat
basophilic leukemia cells from the Brazilian herbal medicine Cissus
sicyoides[ J]. Chemical and Pharmaceutical Bulletin, 2009, 57
(10) : 1089-1095.

Z O, BRIED, IRIEIT, GF AR A M B ER A A A Lo B
FECID [1]. Mok 5 Tk, 2008, 28(6) : 58-60.

WA, WHEMW, T Jr. — f 20 B350 B4k 27 8o 5
[J]. HhEh2hZei, 2012, 37(21) ; 3249-3251.

WA, € A, TR — R B B AR 2 R T 5
(I [J]. hEZ¥SE, 2013, 48(21) ; 1815-1819.

TANG Q, CHEN S, RIZVRI S A H, et al. Two alkaloids from
Delphinium brunonianum Royle, their anti-inflammatory and anti-
oxidative stress activity via NF-kB signaling pathway[ J]. Frontiers
in Nutrition, 2022, 8. 826957.

KA BPEIRR, SO, A B A RS BT ()]
hZY, 2016, 47(20) : 3565-3568.

EFIER, WEG, DR, FAFLFWTRLT]. KA
FEYIBFGE 5 K, 2014, 26(1) : 50-52.

CALIS i , BIRINCIOGLU S S, KIEMIZIBEKMEZ H, et al.
Secondary metabolites from Asphodelus aestivus [ J]. Zeitschrift fiir
Naturforschung B, 2006, 61 1304-1310.

(FEHHE: H74)





