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[ Abstract] Objective: To determine the chemical constituents of burdock (Arctium lappa) leaves, and
elucidate dynamic accumulation rule of four main components, in order to provide the basis for determining the
suitable harvest time of burdock leaves. Method: Silica gel, macroporous resin, Sephadex LH-20,

octadecylsilane chemically bonded silica (ODS) , microporous resin (MCI) column chromatography and
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reversed-phase preparative high performance liquid chromatography (HPLC) were used to isolate the main
chemical constituents in burdock leaves. Their chemical structures were elucidated by spectroscopic techniques.
HPLC-diode array detector (DAD) was used to analyze the dynamic accumulation of four components in
burdock leaf. HPLC-DAD was performed on a Shim-pack GIST C, column (4.6 mmx250 mm, 5 pm) with
mobile phase of acetonitrile (A)-0.3% phosphoric acid aqueous solution (B) (0-9 min, 13%A; 9-10 min, 13%-
24%A; 10-30 min, 24%A), flow rate of 1.0 mL-min", column temperature of 40 °C, and detection wavelength
at 328 nm. Result: Seventeen compounds were isolated from burdock leaves, and identified as caffeic acid (1),
rutin (2) , kaempferol-3-O-rutinoside (3) , quercetin-3-O-f -D-glucopyranoside (4) , kaempferol-3-O-8-D-
glucopyranoside (5), chlorogenic acid (6) , isochlorogenic acid A (7) , daucosterol (8) , ursolic acid (9) ,
anemarrhenoside B (10), (-)-secoisolariciresinol (11), vladinol D (12), melitensin (13), esculetin (14),
1-(-2-ethylphenyl)-1, 2-ethanediol (15), 1-(-4-ethylphenyl)-1,2-ethanediol (16), 3-hydroxy-1-(4-hydroxy-3,
5-dimethoxyphenyl) -1-propanone (17). The contents of chlorogenic acid, rutin and kaempferol-3-O-rutinoside
in burdock leaves showed an upward trend from April to August, and reached the highest in August. And the
content of isochlorogenic acid A firstly increased and then decreased from April to August, and reached the
highest in July. Conclusion: Compounds 10, 12-17 were isolated from Arctium for the first time. Taking the
contents of chlorogenic acid, rutin, kaempferol-3-O-rutinoside, and isochlorogenic acid A as indicators,

considering the comprehensive development and utilization of burdock roots and leaves, it is recommended to

harvest burdock leaves in mid-August.
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500 MHz, ji At | % (CD,0OD) 16,: 7.03(1H, d, J=
2.0 Hz,H-2),6.77(1H,d,J=8.2 Hz,H-5),6.93(1H,
dd,J=8.3,2.2 Hz,H-6),7.53(1H,d,J=15.9 Hz,H-7),
6.20 (1H, d, J=15.9 Hz, H-8) ; 1% ®% 3t 4 o 3% (°C-
NMR) (125 MHz, CD,0D)é.:127.8(C-1),115.1(C-
2),146.8(C-3),149.5(C-4),116.5(C-5),122.8(C-
6),147(C-7),115.5(C-8),171(C-9) ., LI I %k#i 5
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b &% 2 % @k K . HR-ESI-MS m/z
609.146 2 [M-H] ;4 + X & C,H,,0,,c 'H-NMR
(500 MHz,CD,0D)8,:7.67(1H,s,H-6"),5.11(1H,
d,J=8.0 Hz,H-1") ,3.47~3.36 (4H, m, H-2" ,6" ),
3.63(1H,brs,H-2"),3.55(1H,dd,J=9.8,3.7 Hz, H-
5'),1.13(3H,d,J=6.2 Hz,H-6") ; "C-NMR ( 125 MHz,
CD,0D)é,.: 158.5(C-2) , 135.6(C-3) , 179.4(C-4) ,
162.9(C-5), 100.0 (C-6) , 166.1 (C-7) ,94.9(C-8) ,
159.3(C-9) , 105.6 (C-10) , 123.1(C-1" ), 116.0(C-
2'),145.8(C-3"),149.8(C-4"),117.7(C-5"),123.1
(C-6"),104.7(C-1"),75.7(C-2"),78.2(C-3"),71.3
(C-4"),77.1(C-5"),68.5(C-6"),102.4(C-1"),72.1
(C-2"),72.2(C-3"),73.9(C-4"),69.7(C-5"),17.9
(C-6")o Lh bl 5 SClk [ 15 J 4l — 2, B e 1k
W2 RAET .
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593.151 4 [M-H] ;4 + X & C,H,, 0,5 'H-NMR
(500 MHz,CD,0D)é,:8.06(2H,d,J=8.8 Hz,H-2",
6'),6.89(2H,d,J=8.8 Hz,H-3"',5"),6.40(1H,d,J=
2.0 Hz,H-8),6.21(1H,d,J=2.0 Hz,H-6) ,5.12(1H,
d,J=7.5Hz,H-1"),4.52(1H,br s,H-1"),1.12(3H,
d,J=6.3 Hz,H-6") ; "C-NMR( 125 MHz,CD,0OD )8, :
159.4(C-2),135.5(C-3),179.4(C- 4),163.0(C-5),
100.0 (C-6) , 166 (C-7) , 94.9 (C-8) , 158.5(C-9) ,
105.7(C-10),122.7(C-1"),132.4(C-2",6' ), 116.1
(C-3",5"),161.5(C-4"),104.6(C-1"),75.8(C-2"),
78.1(C-3"),72.3(C-4"),77.2(C-5"),68.6(C-6"),
102.4(C-1"),71.4(C-2"),72.1(C-3"),73.9(C-4"),
69.7(C-5"),17.9(C-6") . VL % ¥a 5 Scwk[16]4)
B —3, A Y 3 R IL A B -3-0- 25 F AT .

k&% 4 ¥ A K K. HR-ESI-MS m/z
463.087 7 [M-H] ;4 X F C, H,,0,,. 'H-NMR
(500 MHz,CD,0D)8,:7.71(1H,d,J=2.0 Hz,H-2"),
7.58(1H,dd, J=8.5,2.0 Hz,H-6") ,6.86(1H,d, J=
8.5Hz,H-5'),6.39(1H,d,J=2.0 Hz,H-8),6.20( 1H,
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d,J=2.0 Hz,H-6),5.24(1H,d,J=7.6 Hz,H-1") ;
BC-NMR (125 MHz, CD,0D)é.: 179.5(C-4) , 166.0
(C-7),163.1(C-5),159.0(C-9),158.5(C-2),149.9
(C-4"),145.9(C-3"),135.6(C-3),123.2(C-6" ),
123.1(C-1"),117.5(C-5"),116.0(C-2"),105.7(C-10) ,
99.9(C-6),94.7(C-8),104.3(C-1"),75.7(C-2"),
78.4(C-3"),71.2(C-4"),78.1(C-5"),62.5(C-6") .
DL g 5 Semk (17 1408 — 80, s E A4k
Wik Kz % -3-O-B-D- NIk Wi 5 %5 1 1 o

&% s w6 K K. HR-ESI-MS m/z
447.092 1 [M-H] ;4 Uk C, H,,0,,. 'H-NMR
(500 MHz, CD,0D)§,:8.05(2H,d,J=8.5 Hz,H-2",
6'),6.88(2H,d,J=8.8 Hz,H-3",5"),6.40(1H,d,J=
1.9 Hz,H-8),6.21(1H,d,J=1.9 Hz,H-6),5.25(1H,
d,J=7.3 Hz,H-1");*C-NMR (125 MHz, CD,0D)é,:
179.5(C-4),166.0(C-7),163.1(C-5),161.6(C-4"),
159.1(C-2),158.5(C-9),135.5(C-3),132.3(C-2",
6'),122.8(C-1"),116.1(C-3",5"),105.7(C-10),
99.9(C-6),94.7(C-8),104.1(C-1"),75.7(C-2"),
78.0(C-3"),71.4(C-4"),78.4(C-5"),62.6(C-6") .
DL b Bt 5 SomR (15 198 — 30, s w5k
111 2% 1} -3-0-B-D- Mt e 7 28 B 4T

&% e6 1Mk K. HR-ESI-MS m/z
353.088 4 [M-H] ;4 ¥ L} C,H,;0,. 'H-NMR
(500 MHz,CD,0D)é,,:7.57( 1H,d,J=15.9 Hz,H-7"),
7.04(1H,d,J=2.1 Hz,H-2"),6.96(1H, dd, J=8.2,
2.1 Hz,H-6"),6.82(1H,d,J=8.1 Hz,H-5"),6.31(1H,
d,J=15.9 Hz,H-8'),5.38(1H,td,J=9.0,4.4 Hz,H-3),
421(1H,m,H-5),3.77(1H,m,H-4),2.32(2H,m, H-
2),2.18(2H,m,H-6) ; "C-NMR (125 MHz, CD,0D)
8.:177.2(C-7),168.8(C-9'),149.8(C-4"),147.3(C-
7'),147.0(C-3"),128.0(C-1"),123.2(C-6"),116.6
(C-5"),115.4(C-8"),115.4(C-2"),76.3(C-1),73.7
(C-3),72.2(C-4),71.5(C-5),40.0(C-6) ,38.4(C-
2) VA EEE S SCHk[ 18R — 8, e LAY
6 R TR .

k&7 H @K K. HR-ESI-MS m/z
515.153 5 [M-H] ;4 7 X & C,H,,0,, 'H-NMR
(500 MHz, CD,0D)§,: 7.60 (2H, dd, J=15.9 Hz, H-
7'),7.56(2H,dd,J=15.9 Hz,H-7"),7.07(2H, t, J=
2.4 Hz,H-2',2"),6.97(2H, m,H-6",6"),6.78(2H,
d,J=8.1 Hz,H-5",5"),6.34(1H,d, J=15.9 Hz, H-
8),6.28(1H,d,J=15.9 Hz,H-8"),5.42(2H, m, H-
5,H-3),3.97(1H,dd,J=7.6,3.3 Hz,H-4) ,2.66(1H,
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s,H-6),2.32(1H,dd,J=13.9,3.9 Hz,H-2),2.23(2H,
m,H-2,H-6) ; "C-NMR (125 MHz,CD,0D)&,:175.6
(C-7),169.2(C-9"),168.7(C-9"),150.0(C-4" ),
149.9(C-4"),147.6(C-7") ,147.4(C-7") 147.2(C-
3),147.1(C-3"),128.3(C-1"),128.2(C-1"),123.4
(C-6"),123.3(C-6"),116.8(C-5"),116.0(C-5"),
115.6(C-8),115.5(C-8" ), 115.2(C-2" ), 115.1(C-
2"),74.5(C-1),72.5(C-5),72.1(C-3),69.6(C-4),
36.2(C-6),35.4(C-2) . VU %4l 5 SCwk[19] )8
— B MR EE Y TR RS R A

&% 8 ¥ K. HR-ESI-MS m/z
575.442 7 [M-H] " ; 7+ ¥ X H C;H, 04 'H-NMR
(500 MHz, DMSO-d,)8,: 0.64 (3H, s, H-18) , 0.75~
0.84(9H,m,H-26,27,29),0.89(3H,d,J=6.1 Hz, H-
21),0.95(3H,s,H-19) ,3.61~3.65(1H, m, H-6" ) ,
4.89(1H,d,J=5.0 Hz,H-1"),5.32(1H, br s, H-6) ;
BC-NMR (125 MHz, DMSO-d,)6.: 11.7(C-18) ,11.8
(C-29),18.6(C-21),19.0(C-19),19.1(C-26),19.8
(C-27),20.6(C-11),22.6(C-28),23.9(C-15),25.4
(C-23),27.8(C-16),28.7(C-25),29.3(C-2),31.4
(C-7,8),33.4(C-22),35.5(C-20),36.2(C-10),36.9
(C-1),38.3(C-4),41.9(C-13),45.2(C-24) ,49.6(C-
9),55.4(C-17),56.2(C-14) ,61.1(C-6"),70.1(C-
4'),73.5(C-2"),76.8(C-3,3"),76.9(C-5"),100.8
(C-1"),121.3(C-6),140.5(C-5), UL % 5 ik
[20 438 — 3%, S e b 5 8 il & AT,

k&% 9 M@k K. HR-ESI-MS m/z
455.750 0 [M-H] ; 5 ¥ X I C,,H,O,. 'H-NMR
(500 MHz, DMSO-d,) 8,: 429 (1H, s, H-3) , 5.13
(1H,s,H-12),3.00( 1H,s,H-18),1.04(3H,s,H-23),
0.89(3H,s,H-24),0.86(3H,s,H-25),0.75(3H,s, H-
26),0.67(3H,s,H-27),0.90(3H,d,J=9.3 Hz,H-29),
0.81(3H,d,J=6.1 Hz, H-30) ; *C-NMR (125 MHz,
DMSO-d,) 8.:38.2(C-1),27.0(C-2),76.8(C-3),36.5
(C-4),54.8(C-5),18.0(C-6),32.7(C-7),38.4(C-8),
46.8(C-9),38.4(C-10),22.8(C-11),124.6(C-12),
138.2(C-13),41.6(C-14),27.5(C-15),23.8(C-16) ,
47.0(C-17),52.4(C-18),38.5(C-19),38.4(C-20),
30.2(C-21),36.3(C-22),28.3(C-23),15.2(C-24),
16.1(C-25),17.0(C-26),23.3(C-27),178.3(C-28),
16.9(C-29),21.1(C-30) o DA F%0HE 5 Scmk [ 214k
B8, MG 9 WRERTA .

k& % 10 [ @k K . HR-ESI-MS m/z
599.153 8 [M-H] ; 7r 7 & C,H,, O, "“C-NMR
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(125 MHz,DMSO-d,) §.:33.4(C-1),23.9(C-2),76.9
(C-3),36.2(C-4),140.5(C-5),121.3(C-6),29.2(C-
7),28.7(C-8),45.2(C-9),31.4(C-10),19.8(C-11),
36.9(C-12),38.3(C-13),55.5(C-14),21.0(C-15),
49.6(C-16),41.9(C-17),19.0(C-18),11.7(C-19),
21.1(C-20),22.6(C-21),20.6(C-22),31.4(C-23),
11.8(C-24),19.1(C-25),29.3(C-26),35.5(C-27),
14.0(C-28),27.8(C-29),18.7(C-30) ,25.4(C-31),
100.8 (Gle-1"),70.1(C-2"),76.8(C-3"),61.1(C-
4"),73.5(C-5"),56.2(C-6") . DL I %#E 5 ik
[22 J4l 18 — 2, il % %2 L 4 anemarrhenoside B

&% 11 IR A H K . HR-ESI-MS m/z
361.165 8 [M-H] " ; 7+ ¥ X & C,H,,O,c 'H-NMR
(500 MHz, CD,0D)é6,: 6.61 (2H, d, J=1.5 Hz, H-2,
2'),6.68(2H,d,J=8.0 Hz,H-5,5"),6.56(2H,d, J=
8.0, 1.5 Hz, H-6,6"),2.57,2.67 (each 2H, dd, J=
13.8,7.9 Hz,H-7,7'),1.92(2H, m,H-8,8" ) , 3.61
(4H,m,H-9,9'),3.75(6H, s, H-3,3'-OCH,) ; °C-
NMR (125 MHz, CD,0D)§.: 134.0(C-1,1"),113.5
(C-2,2"),149.0(C-3,3"),145.6(C-4,4"),115.9(C-
5,5'),122.9(C-6,6"),362(C-7,7"),44.3(C-8,
8'),62.3(C-9,9"),56.3(C-3,3"-OCH,)., UL I %¥
553k [ 23 1 E — 20, SO AW 11 R JT IR R
I B P

&1z TLEmRY . HR-ESI-MS m/z
373.129 0 [M-H] ;4% X~ C,H,,0,. 'H-NMR
(500 MHz, CD,0D) 8,: 7.63 (1H, br s, H-2) , 6.90
(1H,d,J=8.8 Hz,H-5),7.62(1H,d,/=8.8 Hz,H-6),
4.14(1H,m,H-8),4.28(1H,m,H-9),7.06(1H,br s,
H-2'),6.86(1H,d,J=8.4 Hz,H-5"),6.77(1H,d, J=
8.4 Hz,H-6"),4.66(2H,d, J=8.6 Hz,H-7" ), 2.69
(1H,m,H-8'),3.67(1H,dd,J=11.5,4.2 Hz,H-9"a),
3.62(1H,dd,J=11.3,5.1 Hz,H-9'b),3.92(3H,s,3’-
OCH,) , 3.88(3H, s, 3-OCH,) ; *C-NMR (125 MHz,
CD,0D)8.: 130.0(C-1) , 112.4(C-2) , 149.2(C-3) ,
153.6(C-4),115.9(C-5),125.1(C-6) ,200.3(C-7),
50.2(C-8),71.8(C-9),133.5(C-1"),111.4(C-2"),
147.5(C-3"),149.1(C-4"),115.8(C-5"),121.0(C-
6'),85.3(C-7"),54.6(C-8"),61.2(C-9"),56.4(3"-
OCH,),56.4(3-OCH,) . VA % ¥ 5 SCiik [ 24 ] 428
— 5, % E LA ) 12 4 viadinol D

& W13 AR Y . HR-ESI-MS m/z
311.150 1 [M+HCOO]"; 4>+ C,;H,,0,. 'H-NMR
(500 MHz, CD,0D) §,: 5.83 (1H, dd, J=17.5 Hz,

10.5,H-1),5.0(1H,d,J=10.7 Hz,H-2a),4.95(1H,d,
J=17.5 Hz,H-2b) ,5.37(1H,br s, H-3a) ,4.95(1H,
br s, H-3b),2.28(1H,d,J=12.6 Hz,H-5),4.36(1H,
t,J=12.6 Hz,H-6),1.71(1H,m,H-7),4.03(1H,d,J=
14.9 Hz, H-8) , 1.71 (1H, m, H-9) , 1.59 (1H, t, J=
12.3 Hz,H-9),2.71 (1H, m, H-11) , 1.31 (3H, d, J=
7.5Hz,H-13),1.12(3H,s,H-14),3.9(2H, m,H-15);
BC-NMR (125 MHz, CD,0D)§,: 148.8 (C-1), 112.3
(C-2),112.7(C-3),146.4(C-4),51.9(C-5),80.2(C-
6),59.7(C-7),66.8(C-8),50.3(C-9),42.7(C-10),
42.5(C-11),181.5(C-12),14.7(C-13),19.3(C-14),
69.2(C-15), LA F&d 5 Scmk [25 14l — B, d
EAE Y 13 4 melitensin,

ft &% 14 [ @8 K . HR-ESI-MS m/z
177.019 7 [M-H] ;4 + X & CHO0,. 'H-NMR
(500 MHz, DMSO-d,)6,: 6.16(1H, d, J=9.4 Hz, H-
3),7.85(1H,d,J=9.4 Hz,H-4) ,6.97(1H,s,H-5),
6.73(1H,s,H-8); *C-NMR (125 MHz,DMSO-d, )5, :
160.8(C-2),111.5(C-3), 144.4(C-4),112.3(C-5),
142.8(C-6),150.4(C-7),102.6(C-8) ,148.5(C-9),
110.7(C-10) . DL %4 5 3ck[ 26 148 — 20, i g
ENEWI4 NER L,

k& 1s AR Y . HR-ESI-MS m/z
165.134 2 [M-H]"; 4 + X » C,H,0,. 'H-NMR
(500 MHz,CD,0D) §,,: 7.23(2H, overlapped ,H-4,C-
6),7.17(1H,d,J=7.5 Hz,H-3),7.11(1H,d,J=7.5 Hz,
H-5),4.65(1H,dd,J=7.1,5.0 Hz,H-7) ,3.60( 1H, dd,
J=11.4,5.0 Hz,H-8a) ,3.59(1H,dd,J=11.4,7.1 Hz,
H-8b) ,2.64(2H, q,J=7.7 Hz, H-9) , 1.21 (3H, t, J=
7.6 Hz, H-10) ; "C-NMR (500 MHz, CD,0D) §.:
145.5(C-1), 143.3(C-2),129.3(C-3) , 128(C-4) ,
126.9(C-5),124.8(C-6),76.1(C-7),68.8(C-8),29.9
(C-9),162(C-10) . L I %Hs 5 sk [27 ] 4k iE —
HoMEELEWIS N 1-(2-ZRFHK)-1,2-4
TR,

b & W16 T iRY . HR-ESI-MS m/z
165.134 7 [M-H] ;& T C,,;H,0,. 'H-NMR
(500 MHz,CD,0OD) 8,:7.28(2H,d,J=8.1 Hz,H-2, C-
6),7.17(2H,d,J=7.8 Hz,H-3,C-5) ,4.65(1H, t, J=
6.3 Hz,H-7),3.60(1H,d,J=7.2 Hz,H-8) ,3.59( 1H,
d,J=5.0 Hz,H-8),2.64(1H, q,J=7.4 Hz,H-9),2.62
(1H,d,J=7.7 Hz,H-9),1.21(3H,t,J=7.6 Hz,H-10);
BC-NMR (125 MHz, CD,0D)§.: 140.5(C-1) , 127.5
(C-2,C-6),128.7(C-3,C-5),144.8(C-4),75.9(C-7),
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68.8(C-8),29.6(C-9),16.3(C-10). VL I %8 F13c
BRO27 4R A — 30, s E AP 16 1-(4-4
FORFE)-1,2-24

ka5 W17 LEmRY . HR-ESI-MS m/z
225.076 8 [M-H] ; 7+ T C,H,,0,. 'H-NMR
(500 MHz, CD,0D) 8,: 7.33 (2H, s, H-2, 6) , 3.95
(2H,t,J=6.0 Hz,H-9),3.91(6H,s,3,5-OCH,),3.19
(2H,t,J=6.0 Hz, H-8) ; "C-NMR (125 Hz, CD,0OD)
8.:41.7(C-9),56.9(3,5-OCH,) , 58.9(C-8),107.3
(C-2,6),149.0(C-3,5),199.7(C-7) . VI L%t 5
SCHR[28 4l — B, i E G 17T 3 K- 1-
(4-F2 -3, 5-Z AR HE 0 ) -1-IN I .
22 FEBSHBRRIE ST
221 (%4 K Shim-pack GIST C,, {4 % 4
(4.6 mmx250 mm, 5 wm) , ji 31 A & E (A)-0.3%
PR 7K 1 W (B) B B 356 B (0~9 min, 13%A ; 9~10 min,
13%~24%A ; 10~30 min, 24%A) , i # 1.0 mL - min”,
FE IR 40 °C , ¥F £ & 20 wL, # 9 3 K 328 nm.
LA 1,

5 10 15 20 25
t/min

ARG X B BB 1 SRR 2. T 530 IR B -3-0-5 7
BT ;4. SRR A

E1 4$FEMHHHPLC

Fig. 1 HPLC of burdock leaves

222 XSO HE o0 R R, S
R AL TR AS Wy -3-0-25 F B 0 IR S L, B
T R R, P P i O A T
W By 9 4.09,3.19,1.96,2.95 g- L Ay B — X
R A A T o 0 ] B B — o B U O L T
[F] — s 0, i P B 2 & 20 B T R 4% AR
R E MR EMKIR A 0.44,0.17,0.27,0.24 g- L' AU IR
B X BR A A U

223 e s A 3 AR R OR (i
=50 ) 29 1.0 g, K B AR E L & 50 mL H ZE HEJE R
oK 2 I 50 mL, 4 R AR B (TR 500 W, A5
%60 kHz)45 min, % HJ5 B BN 2 0T i $2 5T,
0.22 pom ffFLUE R, BCSE IR, BAS .
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224 LMEXRRFEHE HEEN 222 TIREGX
FE At 25 YA, SR AR B R 12 o Y o B R 9 TR
X HE VS VR, H 220 T 8 3 S R, LA 0 T R
KON AR 5 B R R A bR L s AR E ISR . 44
B R LR T A R R M R A O R ()
1.

Rl GEFMHFINTHIHERMEXRER
Table 1 Investigation of linear relationship of four compounds in

burdock leaves

% [l 4 75 it

LMEH/g L

2 5 R ¥Y=793.19X-0.8329  0.005~0.440 0.999 9
SERETR A Y=1081.10X-1.810  0.002~0.170  0.999 8
T Y=479.07X-0.166 5 0.003~0.270  1.000 0
25 1y -3-0-25 A Y=482.49X+0.026 1 0.003~0.244  1.000 0

22,5 KEHERE HEH W 22250 T IR A X
it A8 TR B, 4% 2.2 0T ARk AR e, EE A
FE 6, LG TR TSR, et R R AL 7 T
AL ZS Wy -3-0- 25 75 48 1 06 1 AL A RSD 43 i
0.9%,1.5%,1.5%,1.1%, ¢ B4 45 2 1 W4
2.2.6  FasE MRS B A RS R, 2 0] T
#%J50,2,4,6,8,12,16,24 h#%2.2.1 T F (43 5 14
HERE S BT 90 SR AR T B 3 e T AR, R R R,
JRER AT RN AS B -3-0-25 F B 0 1 AL RSD
S 1.7%,0.8%,0.7%, 1.5% , 7 B 75 1% &5 14 F it
R SRR 24 h RS E P AT

22,7 B\EMEIRE R B FRICHE & S3 26y, &
2.2.3 50 F 7 i A A SO UL H 2. 2.0 30T (A A%
PR 0 ST R SRR R, R R R AL T
H L 2% By -3-0-25 75 B 41 19 S ¥ 50 5 4 00 i ok
0.60%, 0.32%, 0.19%, 0.28%, RSD 4% % 1 1.4%,
1.2%,1.8%,1.7% , 2 W% J5 ¥4 09 5 52 1 R 4f o

2.2.8  JNFEFEICR S HCE A S AR o B
A B2 A S3 MR 6 1, A 29 0.50 g, K B AR AE
RS 222 F4R AR, H AR A, 2 T
F L 2% By -3-0- 25 75 B 1 50— X BT % 45 R 0.75,
0.50,0.50,0.50 mL, {ii 4 /> xF B8 & oim A 2 5 46l &
HRRFI A B 2 b R 1 1. 5 2.2.3 300 Jr kAl
A VAR L 2.2 TR (% SR E LT
4 A B A 1S 2 R [l R 5 B 97.51%,
101.39%, 101.70%, 96.97%, RSD 4+ %] J 2.8%,
2.3%,2.0%,1.3%. RUZ T ENMERE R, B
ARSI 6 B L i R BAS n b e

2.3 FESINE AR 003 24 35 iR SR ORI



528 55 3 W] HEXBAFZRS Vol. 28, No. 3
202242 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2022

i 2.2.3 BT 7 ik il A g S L K 220 0 (8
TSI E , WLER 2, S5 R BLEREIR T ORIl A%
B-3-0- /MM G RE4APAES A PR L
Fh#a 3 3 A 1L 1 B i AE 8 F rp Ay ik B A

SRR A G4 AR A A RE LG
TRER RS, 3T 7 A b s R I

K2 AEARKEHEZH R INMEIRE DRI TE D E (F+5,n=3)

Table 2 Contents of four components in burdock leaves at

different harvest times (x+s,n=3) mg- g’
BRI gy UERSOT pmaa
S1 0.460+0.008 0.744+0.014  0.738+0.010  0.141+0.003
S2 5.064+0.041 1.572+0.034  1.724+0.026  2.802+0.028
S3 5.994+0.050 2.028+0.014  2.862+0.017  3.237+0.020
S4  11.806+0.091 2.330+0.047  2.725+0.042  5.937+0.053
S5 17.662+0.116  3.348+0.040  3.320+0.058  2.211+0.047
S6 0.784+0.014  0.802+0.013  0.607+0.010  0.337+0.009

3 iFit
AEEREA T ZMME, FETAEYREE R,
EX () SR E At N TR S Sy o e S
ﬁﬁkﬁﬂﬁﬁﬁin%ﬂ&rﬁlﬁjﬁﬁj {1, 26 97 T XU
it T ARG R A B Al 2 o B
ﬁﬁ]j‘m%’iﬂﬁﬁ TAHEE, Al o A 38 i R
00 o SR AR O A SR IR R A T R A
PO LA
3.0 AERAr Y AR SR A N AT TR
G, B E T 17T MG kA 10,
12~17 ZFERNFFEE DB, 5 T 435
By A= o 15 B A S L R R B S
AL T Y A . JERE YT IR B -3-0-E
WEH S o I R 28 il oy Y A B R (Bt AL AR 5 i
NESFEH . Hrb  &F R B A buim e e ;= T A
I8 /D 1% PR A (ROS) 1Y 77 A2 IR B st 4804k ) i ks ml
R AR AR 98 T 2 1 [ B 41 i ik B8 -2 (Bel-2) A ¢ X8R
1 (Bax) , & 2 bt & R 19 R & & R & 1K fif i
(Caspase) -3 il Caspase-9 ] /K F F1 42 & Hi 1= & M
Bel-2 7K F-, W8 % DNA 51 475 , 300 1l 240 9 7 451
PRORGRIEIR T L 2% W -3-0-25 7 Wl ORI 5 45
R A ] BE A2 25 35 I 110 35 SR RO 43, B 3X 28 B 43 7R
PR BUAAL IR I g Oy T B AR I BLER DL RO
AEAE b [F) 38 %00 A e itk — 20 B 9E
3.2 @ik FE% K DAD 7E 190~400 nm ik
T AP, 45 R K LA 328 nm &b, % B Bz ik

85 1 T Y & T I 4y B RE AT e (R A
O E B e 4, vk FH 328 nm g AG I I K. A
SCHR AT A, BT T S w4 T R 28 I Y ‘{D"J
ELWPEONE-TRK ARG MEHE T NEERT
fi5-0.1% EF'ﬁﬁzamﬁmLHﬁ-o.z%Eﬁﬁzwkmm@ﬂ*-
0.1% B R /K ¥ W . & B -0.2% B FR /K iK1 . & I -
0.3% MR KB EANF MR G . 5R KM
G -0.3% Tl TR 7K 1 VA T 20 A A 32 e Ot mof e, 335 0
WA T BT 3 B BE AR

33 FEMOAWBEBENESN EEHEHZLET 43
A FE S R R, E I 4~
11 A 2R EEEN, H 5 e & 2k
KR8 H AT S RA N4 '#’ﬂiunaﬁ
40 % 5 LU 25 W -3-0- 25 F bl 0 & 5B LU,

TR TP 2 LT R R Y S A T;%z

2 5 I LR WSO P E R R S IR o AR T, A
WFRAELE T 4 ERRA MBS, A —&E

1 Joy BR P, LA o 3R A B2, ) A 25 i rp g AR AR
Wy 0 B 3R B A R AT IR AR ST, LAt — 2D B
S H B AR I O S B2 Y A 55 B A
jﬁ‘?ﬁo
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