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IN VITRO NEMATICIDAL ACTIVITY OF EXTRACTS OF BULBS AND
SEEDS OF ONION AGAINST ROOT-KNOT NEMATODE MELOIDOGYNE INCOGNITA?

Y
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Summary. Among the various solvent extracts of the bulbs and seeds of onion assayed for in vitro nematicidal activity against root-knot
nematode, Meloidogyne incognita, hot methanol extract of defatted seeds exhibited significant activity. The active extract contained a com-
pound which fluoresced in ultra violet light; it coloured pink when sprayed with diazotized sulphanilic acid followed by sodium hydroxide
on a TLC plate. Free amino acids viz. leucine (isoleucine), aspartic acid, methionine and threonine each exhibited nematicidal activity, but

to a much lesser extent than the extract itself.

The essential oil of garlic (Allium sativa) has been re-
ported to possess nematicidal activity (Nath et al., 1982).
However, Tarjan (1990) reported that garlic and cnion
slurries do not possess in vivo activity against Meloidogyne
incognita. The present study investigated the in vitro ne-
maticidal activity of the various extracts of the bulbs and
seeds of onion (Allium cepa L.) against M. incognita (Ko-
foid et White) Chitw. and the chemical nature of the active
fractions.

Materials and methods

Commercially available bulbs and seeds (cv. Nasik red)
were used for the preparation of the extracts. To obtain
the essential oil 1 kg of sliced onion was mixed with 500
ml of distilled water in a two litre flask and steam distilled.
Approximately 50 mg of essential oil were obtained. After
steam distillation, the solution in the flask was filtered and
concentrated in vacuum to obtain an aqueous extract of
the bulbs. One kg of onion bulbs was separately sliced
and dried at 60 °C for 48 hrs, powdered and 20 g of this
was extracted with hexane in a Soxhlet apparatus. The
hexane extract was concentrated in vacuum. The hexane-
extracted onion bulb powder was further Soxhlet extracted
with methanol, which was also concentrated.

Seeds (20 g) were washed in mild soap solution fol-
lowed by tap water and then distilled water. They were
dried in oven at 60 °C for 18 hrs, then powdered in a
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grinder and Soxhlet extracted with hexane. The defatted
seed material was further Soxhlet extracted with methanol,
which on concentration under vacuum gave hot methanol
extract 1.

Because the methanol extract showed activity, the ex-
traction was done on a larger scale. One kg of cleaned
powdered onion seeds was extracted with hexane in an
aspirator bottle by hot percolation. By continucus extrac-
tion, the seed material was completely defatted and then
extracted with methanol by cold percolation. This metha-
nol extract after concentration gave cold methanol extract.
After exhaustive extraction with cold methanol, hot water
(95 °C) was added to the aspirator bottle and the water
extract was collected and concentrated to dryness under
vacuum to provide the aqueous extract. The dried aque-
ous extract, was re-extracted with hot methanol in a coni-
cal flask which on concentration gave hot methanol ex-
tract 2.

Two dimensional paper chromatography was carried
out using Whatman No. 1 paper with butanol-acetic acid-
water (4:1:5) system in the horizontal direction and buta-
nol-phenol-acetic acid-water (5:5:2:10) system in the verti-
cal direction. For the identification of amino acids, co-
chromatography was done with authentic samples. Detec-
tion was done by spraying with ninhydrin in alcohol and
warming the chromatograms at 80 °C for 20 minutes.

One ml each of the extracts or compounds with con-
centrations adequate to get the final required concentra-
tions given in Tables I and II was taken for nematicidal bio-
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assay. One hundred freshly hatched second stage juveniles
of the root knot nematode M. incognita suspended in one
ml distilled water were added to a Petri dish containing
the extract solution which was covered with a lid and kept
under room temperature. Mortality of the nematodes was
observed after 24 and 48 hrs of incubation in the case of
extracts. With pure compounds observations were made
96 hrs after incubation also. Thus 1 ml of 2% solution of
the extract when mixed with 1 ml of distilled water con-
taining the nematodes gave 1% solution. Extracts of other
concentrations were obtained in a similar way. Since the
hexane extract and the essential oil did not dissolve in
distilled water, 0.3% Tween 20 was used instead of dis-
tilled water. Two controls, one with distilled water and the
other with 0.3% Tween 20 in distilled water were main-
tained. Independently we had observed that 0.3% Tween
20 was not toxic to M. incognita. The concentrations of
different extracts and compounds given in Tables I and II
have been adjusted depending on their solubility and
availability.

Nematicidal assay was carried out with different ex-
tracts in two replications.

Results and discussion

The hexane extracts of onion bulbs and seeds and the
essential oil of onion bulb did not show nematicidal activ-
ity (Table D). The methanol extract of onion bulbs showed
moderate nematicidal activity. But the methanol extract

obtained by direct hot percolation of defatted seeds (hot
methanol extract 1) as well as that obtained by re-extrac-
tion of the dried aqueous extract (hot methanol extract 2)
showed significantly high activity, with the latter produc-
ing 96% mortality at a concentration of 0.5% (w/v) after 24
hrs. The aqueous extract was also nematicidal especially
after an incubation of 48 hrs. Although the cold methanol
extract showed only 1% mortality after 24 hrs, nematosta-
tis affected 52% of the nematodes. Similarly aqueous ex-
tract at a concentration of 1% level had no nematicidal ef-
fect after 24 hrs, but nematostatis affected 40% of the nem-
atodes. Mortality of the nematodes was ascertained by in-
dividually touching immobile nematodes with a needle;
those which responded to the touch were judged as inac-
tive and those which did not respond to the touch were
ascertained as dead. The substantial difference in the activ-
ity of the methanol extracts obtained by hot and cold per-
colations suggests that the active principles are more solu-
ble in hot methanol.
 The active fractions viz. hot methanol extract 1, hot
methanol extract 2 and aqueous extract showed the fol-
lowing characteristics: 1) they gave deep violet colour
with ninhydrin showing the presence of amino acids; ii)
they showed strong fluorescence under UV light; iii) they
coloured pink with Pauly’s diazo reagent (spraying with
diazotised sulphanilic acid followed by sodium hydroxide
on a TLC plate).
Paper chromatography of the three active fractions
with butanol-acetic acid-water (4:1:5) system and thin
layer chromatography by elution with methanol were

TaBLE 1 - Nematicidal activity of onion extracts against Meloidogyne incognita.

Bulbs/ Seeds Extract Per cent Per cent mortality
(C:rr/ls) after 24 hrs after 48 hrs

Control 1 Nil Nil

Control 2 - Nil Nil
Bulbs Essential oil 0.1 Nil 5
Bulbs Hexane 1.0 Nil Nil
Bulbs Methanol 1.0 10 15
Bulbs Aqueous 1.0 2 2
Seeds Hexane 1.0 Nil Nil
Seeds Cold methanol 1.0 1 12
Seeds Hot methanol ext. 1 1.0 81 920
Seeds Hot methanol ext. 2 1.0 97 100
Seeds Hot methanol ext. 2 0.5 96 98
Seeds Aqueous 1.0 Nil 61
Seeds Aqueous 25 11 80

— 38 —


CNR

CNR

CNR


done to compare the chemical nature of the fractions. Ob-
servation under UV light and treatments with ninhydrin
and Pauly’s diazo reagent revealed that the same com-
pounds are present in each of the three fractions.

Paper co-chromatography of the hot methanol extract
2 with authentic samples of various amino acids revealed
the presence of leucine (isoleucine), aspartic acid, methio-
nine and threonine. Nematicidal activity of commercially
available amino acids is presented in Table II. They all
show mild activity after an incubation of 48 hrs but the ac-
tivity of methionine and aspartic acid after an incubation
of 96 hrs is more conspicuous. Since leucine and isoleu-
cine could not be distinguished on the paper chromato-
gram, both were assayed for nematicidal activity. While all
these amino acids respond to ninhydrin test, they are not
fluorescent under UV light and do not respond to Pauly’s
diazo reagent.

Column chromatography of hot methanol extract 2 on
cellulose and elution with ethyl acetate gave a fluorescent
compound devoid of amino acids. The compound coloured
pink with Pauly’s diazo reagent. Pauly’s diazo reagent
gives colour with phenols, aromatic amines and related
compounds (Kirchner, 1978). Nematicidal activity of the
fluorescent compound is reported in Table II. The detailed
chemistry and elucidation of the structure of the fluores-
cent compound is being investigated (Nidiry et al., unpub-
lished). Table II shows that the amino acids and the fluo-
rescent compound do possess nematicidal activity, but to a
much lesser extent compared to the active fraction in
which they are present. Therefore it is concluded that a
combination of the amino acids and the fluorescent com-
pound is responsible for the high activity of the hot meth-
anol extracts. The possibility of any unidentified com-
pound in the active fraction is also not ruled out. Recently

Kintya and Degtyareva (1989) have isolated a steroidal gly-
coside from onion seeds. However, the chemical structure
of the steroidal glycoside suggests it to be nonfluorescent
in UV light and therefore different from the fluorescent
compound mentioned in this paper. Moreover, the active
fraction did not give characteristic colour reaction for ster-
oids (Liebermann-Buchard reaction which involves treat-
ment of the compound with acetic anhydride and conc.
sulphuric acid).

Tanta et al. (1989) have reported the effect of sesame
root exudates and its amino acids on inhibition of egg
hatching of M. incognita. They also reported that DL-ami-
no acids except DL-valine have some contact toxicity to
root-knot second stage juveniles.

The inactivity of the essential oil of onion also de-
serves special mention especially in view of the fact that
the essential oil of garlic is reported to possess significant
nematicidal activity (Nath et 4l, 1982). It may be noted
that while the chief chemical constituent of essential oil of
garlic is diallyl disulphide that of the essential oil of onion
is dipropyl disulphide (Block, 1985). The poor activity of
the essential oil and the various extracts of onion bulbs is
consistent with the observation of Tarjan (1990) for in vivo
studies.
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TaBLE II - Nematicidal activity of the free amino acids and the fluorescent compound present in onion seeds against Meloi

dogyne incognita.

Compound Per cent Per cent mortality observed after
(Cv(:'I/]wS) 24 hrs 48 hrs 96 hrs
Control Nil Nil 2
Leucine 0.5 1 4 6
Isoleucine 0.5 1 4 6
Aspartic acid 0.5 2 5 45
Methionine 0.5 1 9 42
Threonine 0.5 2 8
Fluorescent compound 0.5 7 10 27
1.0 12 21 41
2.0 18 40 65
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