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Extraction and identification of herbicidal active

substances in cottonseed hulls

ZHANG Chengjia'?, LI Zuren'?, BAI Lianyang"'?

(1. College of Plant Protection, Hunan Agricultural University, Changsha 410128, China; 2. Hunan Provincial Key Laboratory
for Biology and Control of Weeds, Hunan Agricultural Biotechnology Research Institute,
Hunan Academy of Agricultural Sciences, Changsha 410125, China)

Abstract: In order to investigate the potential application of the herbicidal active substances in the
cottonseed hull, the herbicidal active substances of the cotton husk was extracted by Soxhlet extraction
using anhydrous ethanol, n-butanol, petroleum ether and ethyl acetate were selected. The activities of
the crude extracts were determined. It was found that anhydrous ethanol was the best solvent for the
extraction of the active ingredients from cottonseed hull which could inhibit Echinochloa crusgalli (L.)
Beauv.. Based on the gas chromatography-mass spectrography(GC-MS)analysis, 9 main compounds in
the ethanol extract of cottonseed hull were detected, including glycerol, tricyclohexyl 3-ene-6-octanone,
4-vinyl-2-methoxyphenol, (o-methylphenol) 2-bromo-2-chloroacetyl ester, myristic acid, ethyl
myristate, palmitic acid, isoamyl octanoate and linoleic acid. Further herbicidal activity assays showed
that linolenic acid, isoamyl octanoate, 4-vinyl-2-methoxyphenol, and myristic acid were the main

components in cottonseed hull extract with certain herbicidal activities. Linoleic acid has the highest
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inhibitory effect against E. crusgalli, with the ICs, value for the inhibition of the growth of E. crusgalli

was 14.5 mg/L.

Keywords: cottonseed hull; extraction and identification; herbicidal activity; Echinochloa crusgalli; gas

chromatography-mass spectrography; linoleic acid

MAEPIPERS R b R A2 3 B A B R0 1 1
5T, AT R0 i AN 5007 AR 24 (R i S5 T
W, WX BHR A A T R SR A B AT
CE 30 ZRHEY AL T BA BREEVE AL A
WEY, FEZRMEEE. BV, WERZE.
A DS S R IR RS, A7 28 C I T R BN R
FAICOY . AR FF 5T MR AL I FR rh = A H B
W N, A G isimAeEAr, Iz shsel
W, SR, D4R, WAEGMIELREEN,
IR R T2, K HR 7 LABE R I 8 3 Ak L
. HAl, M RENREMHRSEREEA R
PR A5 R BBk L R I A 7 ) Y R A R IR
S0 AT MR 7 R AL O S 2 B S
H R e WARTE" 2 M IPEACEN P i rh R R AN
T RAEDIRBR R S S, AR YRR
BRI AR MR R, R RN
WAT@®AE. EHEAIYIDH I, W 5T OrE
FLARD) HAT — 3 MIBREEPED, Dyt — 2D WA
YRR, RMZEM WS, WE Tk b
MEATEK CBE . BT R A A L £l 9 i
7R HEAT 2R ER AR B0 REL 2 420 0 A A ) 4 o)
P AU G- BT (GC-MS) BRI HARAEE 1
TR LAY sy, It B IE T
BB MR FDE T, BN FHERA R e T
REAE BRI S AL S VISR SRR -

1 #MR57EE

1.1 it

L1.1 RIEAR AT, 2017 £ TYLIR R
e AR A a . R BE Echinochloa crusgalli
(L.) Beauv. -1 2017 4% H il & AR 7 B =
MR IR 56 3 MK R, pR 2% B AR 2 I 22 A i
PR e LI AR IR

112 WAl TTKLEE (FE = 99.7%) £k
(60~90 C) K 4R 4B IETEE. NEd. —H
B, B pr A, B2 AR A IR A
Ao Hl . =3 CHE-3-M-6-F 0 4- M5 Hk-2-H
AR (ARH K EY)-2-1R-2 -4 WEls. +

B TVUER OBE ToNKElrR . B 7 e AT i
FEbriE it , R HTA, TR AE . W5
FZKRZERK . 30% FUIR I 7K L7 22 Bz 5 1F
MRS IR A FD) .
1.1.3 EFE{LE  SHB-II BEHR KX EZHESE
(A BB HIRATR]); Agilent 7890A/5975C
AR T - 5T S IR A (36 E 2 4R A F]): RE-
300 JEHE 72 RAL (LR AEAAER ).
1.2 REHE
1.2.1 AR EE RS NERI A TR T
Jaid 300 H (FL4% 0.048 mm) . AERAFREGL 57 5
PIREFF5E 50 g, FEANFLERMNEE, RARK
PR, R 250 mL oK OB AEE. LR
CEEAIIE T BE AW 12 he fh9E, 8
LRFUEFIBREL, EE 3 IR, BIFIEWI, ek
AREFIR, BRMEY.
122 HMBYHHREEENE SR [14] ik
Iy ARSI SR, R R R S I N I -
80, WEMHIBWIM BRI AN 1. 2. 4. 8
16 g/L(W B Ja AR R A = T 2%, -
80 AR X M 0.8%). DIBIE ARG &, FKH
LMW E L, EME =R . %S At
M, 3IREE. BAMERNHEE TRE [ EE
27°C £ 1°C, FHXHBE 32%, I 12 000 Ix, %
I 12 h(FIR)/12 h (Mg ) 1 HRREFR. 7d 5@
MR s, TR A KA
123 TARZEMEYFHERIOLEE WKL
R IRV MRS, KA GC-MS #E T B
IHT. KIS Rxi-50 (it (30 m x 0.25 mm id,
0.25 um df). FLIAREEFEN 60 'C, FRFF 2.0 min; A
Ja LA 10.0 'C/ min FHi& F] 240 'C, f#%F 2.0 min;
FLL 20.0 C/ min FHEE] 280 'C, fR¥#F 6.0 min.
ANt re, HERERE 1.0 pL; A vEaias,
WA 1.0 mL/ min; EI &1, &N 250 C,
HLFREE N 70 eV, HHEE N 33~500 Ji 1% i =
AL

FEMZ GC-MS 7375, X R B i B i %
W AT BB A, AR R EEE, & NISTOS.



148 g 7

Vol. 21

NISTO05s LA K WILEY7 Ji v 24 e i 47 v AL
R, A NT RN SCRRAZ N R 5 hRdE f A
YR, R A A

1.2.4 EAKRCEMERF EEMANF R HREE
MM E A P bR S o 3 TS R AR, T
AR -80,  FH ZKH B it B FE 4 9 54 10,
20, 40 A1 80 mg/L M5 (FkeJ PR I A4 FH 23 4
ANET 2%, WHIR-80 R340 0.8%), %I
1.2.2 "7 5 LARUR R R Dy o) R 24 7000 2 4k &
VIR BR B EPE, FLMR R B I 0.5 1.
2. 4 f1 8 mg/L.

1.3 HIELE

BRI KK F DPS 7.05 BAT#E4T 481t 43 ¥,
KRHHFREVATRE, HEMSH R E (ICs)
95% B 15 IR S AH G R HL .

2 GREDH

2.1 AREIBFIHERXFEERNRE R

FH A [R] 7 I 2 V00 BR B 1Cs0 fH (R 1) 7]
DA HE, A 5% 2 75 REL B2 2 o0 0 5 0 40 1) v 12k e
mENEN: K CEHARY) > IE T EMHEY > &
1% B > A BRI .

*1 TRBFERINEERREES

Table 1 Herbicidal activities of the extracts obtained using four organic solvents against Echinochloa crusgalli
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Fig. 1 The total lon chromatography of the ethanol extracts
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Table 2 Results of the GC-MS analysis of cottonseed hulls ethanoli extracts
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Table 3 Herbicidal activities of major compounds in the ethanol extract against E. crusgalli
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