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Isolation of Herbicidal Compound from Bulbs of
Lycoris chinensis var. sinuolata K.H.Tae & S.T.Ko

Ho-Jin Jang' and Kun-Woo Kim*

ABSTRACT This study was conducted to determine the herbicidal activity of allelochemicals and

identify herbicidal compounds in bulbs of Lycoris chinensis var. sinuolata. Methanol extract was

purified by a series of silica gel flash column chromatography and HPLC. The final HPLC gave

two active fractions and an herbicidal compound was obtained. By GC/MS analysis, the herbicidal

compound was identified as montanine (02—methyl pancracine), an isoquinoline alkaloid. Montanine

showed 100% of growth inhibition on the shoot and root of barnyardgrass (Echinochloa crus-galli)

seedlings at 50 ug mL" as compared with the control.
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Lycoris chinensis var. sinuolata bulb 75g (D.W.).
‘ 80% MeOH extraction
MeOH extract 25g
‘ Hexane extraction
Aqueous layer

‘ EtOAc extraction

Aqueous layer EtOAc layer 643mg

n-BuOH extraction

Silicagel column chromatography
CHCi3 : MeOH (5 : 1)

n-BuOH layer 4.135mg Fr. J1-2, 3, 4, 5, 6, 7 477mg

Silicagel column chromatography
CHxCL, - EtOH (5 : 1)
Fr. J2-5 52mg
HPLC
Xterra Prep. RPs column
MeOH : H,O (8 : 2)
2mL/min
254nm
Fr. J3-1 4.6mg, J3-2 2.8mg

Fig. 1. Schematic isolation procedure of herbicidal compounds from bulbs of L. chinensis var. sinuolata.
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GC model
Mass model
Column
Injector temp.
Column temp.
Carrier gas
Split ratio

Separator temp.

Ton source temp.

: HP 6890 GC system (Hewlett Packard)

: HP 5973 Mass selective detector (Hewlett Packard)

: Ultra 2 capillary (¢ 0.2mm*25m, 0.33um film thickness, Hewlett Packard)
1250C

2 120C(5 min.) — 5C/min. — 270C(20 min.)

* Helium

11:10

1250C

1200C
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Table 1. Growth of Echinochloa crus-galli seedlings as
affected by the bulb extract of Lycoris chinensis
var. sinuolata.

% inhibition

Concentration
-1
(ug mL") Shoot Root
MeOH 1,000 22.1 + 0.5 937 £+ 1.8
extract 500 0 90.5 + 0.5

"Mean = standard error of three replicates.
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30
20
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0
Hexane EtoAc BuOH Aqueous

Fraction

Fig. 2. Growth of E. crus-galli seedlings as affected by
the fractions acquired from solvent fractionation
of L. chinensis var. sinuolata bulb extract. Each
fraction was applied at 500.g mL” to the test
seeds. The vertical bar represents the mean *
S.E. of three replicates.

Ethyl acetate ©%%& 643mg+ CHCl:-MeOH ¥
CH.CL-EtOH Z7H&wiAIE A&3te] 23] ZA
silica gel flash column chromatography S 2 A| 5}

t}. Silica gel flash column chromatography %, ]
B9 50ug mL”' B2 2Aste] B9 fHE| g

O Shoot
40 H Root

Herbicidal activity (% of control)
o
2

J2-1 J2-2 J2-3 J2-4 J2-5 J2-6 J2-7
Fraction

Fig. 3. Growth inhibition of E. crus-galli as affected by the
fractions purified from L. chinensis var. sinuolata
bulb extract. Seven fractions were acquired by
eluting with CH,Cl,-EtOH (5 : 1) on silica gel
column. Each fraction was applied at 50zg mL"
to the test seeds. The vertical bar represents the
mean * S.E. of three replicates.
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Table 2. Growth of Echinochloa crus-galli seedlings as
affected by J3 fractions purified from Lycoris
chinensis var. sinuolata bulb extract.

Fraction Concentration % inhibition

name (g mL'l) Shoot Root

100 100 100

50 100 100

J3-1 20 63.5 £+ 32° 100
10 44.0 + 0.3 92.0 + 0.3
5 165 £ 0.5 755 £ 2.8

100 100 100

50 100 100

J3-2 20 60.6 £ 1.2 100
10 357 £ 1.3 98.8 £ 0.2
5 139 £ 0.5 927 + 1.2

*Mean * standard error of three replicates.
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Fig. 4. HPLC chromatogram of the active fraction J2-5 purified from the bulb extract of L. chinensis var. sinuolata.

Fig. 5. Growth inhibition of E. crus-galli as affected by
montanine.
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Fig. 6. Gas chromatogram of the active fraction J3-2 purified from the bulb extract of L. chinensis var. sinuolata.
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Fig. 7. EI-MS spectrum of montanine (Oz—methyl pancracine) in the active fraction J3-2 purified from L. chinensis var.
sinuolata blub extract.
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Fig. 8. Chemical structure of montanine (OZ—methyl
pancracine).
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