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Herbicidal Activity of Twig and Needle Extracts fran Cephalotaxus sinensis
aganst Amaranthus retroflexus
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Abstract: Herbicidal canponents of Cephalotaxus sinensis against Amaranthus retroflexus w ere isolated
by bioassay-guided separation The main active canponents were alkaloids in chlorofom partition
derived fram the ethanol extract D rupacine, cephalotaxine and 11-hydroxycephalotaxine w ere isolated
from the chlorofom partition first by silica gel colunn chranatography (CC) and then by aluminum
oxide CC regpectively, and identified by IR, M S ,"HNM R The herbicidal activity of drupacine and
11-hydroxycephalotaxine w ere much higher than cephalotaxine The inhibitory rates of drupacine and
11-hydroxycephalotaxine to the grow th of root and stam of Amaranthus retroflexusw ere nearly ormore
than 80% at 1 mg/mL concentration
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Table1l Herbicidal activity of total alkaloid and its subfractions separated by colunn

chromatography againstA. retroflexus

Inhibition rate + SE (%)

Fractions Concentration / mg- mL ~*!
Seed bourgeon Taproot developm ent Caulis development

c 10 100.0+0 00 a 100.0+0 00 a 100.0£0. 00 a
2 2090 33 b 855+0 20 b 76.6+0 17 b

C-3 10 100.0 +0 00 a 100.0+0. 00 a 100.0+0 00 a
2 333+252¢c 80.9+0 42b 7270 41b

C-5 10 100.0+0 00 a 100.0+0 00 a 100.0£0. 00 a
2 8 33+145d 76.9+0 28 ¢ 71 3+0.23b

C-6 10 83 3+0 67b 98 9+0 06 a 95 9+0 13 a
2 3060 33 ¢ 63 7+0 84 ¢ 46. 4£0. 63 ¢

c-10 10 47.2+1 20 b 93 5+0 21 a 89 4+0 22 a
2 19.4+0 88 ¢ 66 8+0 64 c 51 2+0 59 c

Note: C and C-3 to C-10 means the total alkaloids and the 3rd to 10th subfractions V aluesw ithin the same column followed by sane letter are

not significantly difference at Py o5 level, the same as in table 2

Table 2 Herbicidal activity of three alkaloids from C. sinensis againstA. retroflexus

Inhibition rate + SE (%)

Campounds Concentration/mg- mL -1
Seed bourgeon Taproot developm ent Caulis development
H; 100 24.2+0 14 ¢ 86.1+0 29 a 82 4+0 35 a
0 33 12 1+0 07 e 73 0x0 58 ¢ 27.4+0 23 ¢
H, 100 19 7+0 40d 334+0 25d 10 6+0 35d
0 33 19 7+0 46d 25 8+0 45¢e 050+0 01 e
Hs 100 63 3+0 47 a 84.3+0 42 b 77.1+0. 57 b
0 33 30060 35b 10 2£0 09 f 0 000 00 e
23
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Fig 1 Chamical structures of H,, H, and H;



94

Vol 8

Table 3 Physical, MS, IR and 'H NM R data of H,, H, and H;

Mp (Ref data)

Compd  Appearance ) MS, m/z IR, v/an?! 'HNMR,d

Hy W hite 70 73 331(M ", base peak), 3526,3433,  145(d, 1H,J=12Hz C;H),2 67(d, 1H,J =
needle (72 73) 314, 300, 272, 242, 1626,1487, 12Hz, C,-H),3 02 3 14 (m,2H,CyH),3 44
crystle 228, 214, 190, 161, 1059942 (d, 1H, 3 =9 Hz, C,H), 3 48 (s 3H, CH;0C),

154, 142, 141, 138, 4,03(d, 1H, J =9 Hz C3H), 4 88(q, 1H, Cy;-
131, 124, 110, 96, 83 H),5 94 (s 2H, OCH,0), 6 65(s 1H, CiH),
6 66 (s 1H, CyH)

H, W hite 135 136 315 (M ,*’ base peak) , 3227, 1 648, 3 65(d, 1H, J =9 Hz, C,H), 3 72 (s 3H,
column (1360 137.5) 314, 300, 298, 284, 1503,1486, CH,0C),4 74(d, 1H,J =9 Hz, C3-H), 4 92(s
crystle 272, 254, 214, 166, 1037, 933 1H,C,-H), 5 89 (s 2H, OCH,0), 6 64 (s 1H,

150, 137 Cu-H), 6 67(s 1H, Cy7-H)

Hs W hite 235 240 331 (M ."’ base peak) , 3197, 1 645, 328 335 (m, 2H, Cip-H), 3 48(d, 1H, J =
column (240 250) 314 (base peak), 313, 1504,1456, 8Hz C,H),3 73(s 3H, CH;0C), 4 48(d, 1H,
crystle 300, 298, 289, 270 1097,1 029, 3-8 Hz Cy-H), 4 64(s 1H, Cy-H), 4 79(t, 1H,

924 Cyu-H), 5 93 (s 2H, OCH,0), 6 63 (s 1H,
C1aH), 6 88(s 1H, C;H)
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