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SUMMARY. Ateleia glazioviana (Leguminosae Papilionoideae) is popularly known as “timbó” and regard-
ed as toxic. Experiments were carried on the laboratory to verify the inhibitory effects of leaf extracts on
germination and growth of lettuce seeds (Lactuca sativa L.). After fractionation of the aqueous extract
with dichloromethane, ethyl acetate and n-butanol, the remaining aqueous fraction was submitted to ion
exchange column chromatography to obtain an amino acid-rich fraction. The dichloromethane fraction
showed to be the most effective inhibition of lettuce seed germination and seedling growth tests.
RESUMEN. “Actividad fitotóxica de extractos de Ateleia glazioviana Baill. sobre semillas de lechuga”. Ateleia
glazioviana (Leguminosae Papilionoideae), conocida popularmente como “timbó”, es considerada tóxica. Esta
investigación determinó los efectos sobre la germinación y el crecimiento de la radícula de semillas de lechuga
(Lactuca sativa L.). El fraccionamiento del extracto acuoso de A. Glazioviana produjo las fracciones diclorome-
tano, acetato de etilo y n-butanol, además de la fracción acuosa final, que fue sometida a cromatografía en co-
lumna con una resina de interambio iónico para la obtención de la fracción rica en aminoácidos. La fracción di-
clorometano presentó significativa actividad inhibidora de la germinación y del crecimiento de la radícula de se-
millas de lechuga en los ensayos efectuados.

INTRODUCTION
Ateleia glazioviana is a native tree of Rio

Grande do Sul, reaching a height of 10-20 m 1.
It is popularly known as “timbó” and it has
been reported to be toxic to cattle, fishes and
repellent to home insects 2,3. In some parts of
Brazil, the name timbó is an indigenous word
which means “snake juice” and it generally ap-
plied to all kind of toxic plants.

Rutin, afrormosin and 5-methoxy-afrormosin
and the aminoacids asparagine, leucine, valine,
arginine, lysine, serine, alanine and threonine
have been isolated from leaves of Ateleia glazio-
viana 4-8, as well as three non proteinogenic
amino acids 9. 

An important characteristic of this plant is
the dominance in its environment 10. Diffusion

of the species is made by wind dispersion of the
seed-shadow and its dominance may result from
the presence of inhibitor substances. The
knowledge of allelopathic mechanisms may im-
prove the understanding of relationships be-
tween different plants and the discovery of plant
growth inhibitors may provide leads for the de-
velopment of selective herbicides 11-12. No previ-
ous work has been published on the allelopath-
ic effect of Ateleia glazioviana.

MATERIAL AND METHODS
Leaves of Ateleia glazioviana were collected

in Palmeira das Missões, RS, Brazil. The pow-
dered plant material (100 g) was extracted with
water. This extract was then concentrated under
to 50 °C of temperature to 500 mL (AE) and
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then successively extracted (3 x 70 mL) with
dichloromethane (DF), ethyl acetate (EF) and n-
butanol (BF). The final aqueous extract, named
residual aqueous fraction (RAF), was submitted
to ion exchange column chromatography to ob-
tain an amino acid-rich fraction (AA). This frac-
tion was submitted to liquid column to isolate
the amino acids. The main amino acid of the AA
fraction could be identified as δ-acethylor-
nithine, named ANP3 (Figure 1). The solvents
were evaporated and the residues were dis-
solved in water. Dilution series were prepared
from each of these extracts. These solutions
were added to Petri dishes containing 50 lettuce
seeds (Lactuca sativa L.) on filter paper.

Seeds were allowed to germinate in a room
with a photoperiod of 12 hours at a constant
temperature (25 °C). Controls were treated in
the same manner, except that Petri dishes were
watered with distilled water. The treatments
were replicated three times. Germination in this
experiment was recorded daily and radicle
lengths were measured after 7 days of germina-
tion.

Ateleia glazioviana
Leaves - 100 g

aqueous extract (AE)

dichloromethane fraction (DF)

ethyl acetate fraction (EF)

n-butanol fraction (BF)

residual aqueous fraction (RAF)

ion exchange column

amino acid fraction (AA)

column chromatography

δ-acethylornithine (ANP3)

Figure 1. Flow diagram for the fractionation of the
Ateleia glazioviana aqueous extract. 

RESULTS AND DISCUSSION
The results of effectiveness of the different

extract fractions in seed germination are showed
in Table 1. The amino acid crude fraction, sepa-
rated by successive column chromatography on
ion exchanger resins and also the major compo-
nent (ANP3), δ-acethylornithine, isolated from
the amino acid fraction (AA) have been also
tested in this model 13.

Fraction
Concentration Germination

(mg/mL) (%)*

DF 3.04 7.33 e

AE 4.36 10.00 e

RAF 58.64 14.67 de

EF 3.07 32.00 e

RAF 29.32 44.00 cd

AE 21.68 53.33 c

AE 8.67 78.00 b

BF 12.12 78.67 b

AA 6.00 82.00 ab

ANP3 3.00 86.00 ab

RAF 11.72 88.00 ab

BF 6.06 89.33 ab

DF 1.01 92.67 ab

EF 1.02 95.33 ab

BF 3.03 96.00 ab

AE 4.34 96.67 ab

RAF 5.86 97.33 ab

Control - 98.67 a

BF 1.01 99.33 a

BF 0.50 99.33 a

Table 1. Effect of Ateleia glazioviana extracts on the
germination of lettuce seeds ordered by increasing ef-
fectivity. *Average not followed by the same letter are
significantly different at 0.05 level by Tuckey test. AE,
crude aqueous extract; DF, dichloromethane fraction;
EF, ethyl acetate fraction; BF, butanol fraction; RAF,
final aqueous extract; AA, amino acid fraction; ANP3,
δ-acetylornithine.

Data showed that AE extract (aqueous crude
extract) and DF (dichloromethane fraction) de-
layed germination more than the other extracts.
The effects of the various extracts on lettuce
seed germination are shown in Figure 2. The
most active extract was also the dichlorome-
thane fraction (Figure 3). The severity of growth
inhibition depends on the extract concentration.

The effects of these extracts on radicle length
are given in Table 2. All extracts tested inhibited
lettuce radicle length. 
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Extract
Concentration Radicle length

(mg/mL) (mm)*

Control - 25.85 a

BF 3.03 19.40 ab

BF 6.06 16.08 bc

EF 6.14 16.08 bc

BF 1.01 15.59 bc

EF 1.02 12.27 bc

AE 8.67 8.93 cd

AE 4.34 8.25 de

RAF 5.86 8.25 de

AE 11.72 6.68 de

DF 1.01 6.56 de

AE 21.68 5.77 de

RAF 29.32 4.51 de

EF 3.07 3.71 de

DF 3.04 3.00 de

RAF 58.64 2.69 de

AE 43.36 2.32 de

DF 6.14 1.56 e

Table 2. Effect of different extracts of Ateleia glazio-
viana on lettuce radicle growth. *Average not fol-
lowed by the same letter are significantly different at
0.05 level by Tuckey test. AE, crude aqueous extract;
DF, dichloromethane fraction; EF, ethyl acetate frac-
tion; BF, butanol fraction; RAF, final aqueous extract.

The results of these experiments clearly indi-
cate that seed germination and radicle growth of
lettuce are significantly inhibited by extracts of
this plant.

Non protein amino acids have high hy-
drosolubility. For this reason the non protein
amino acids of A. glazioviana are present in
RAF extract, which also inhibited germination
and radicle growth. This result suggests that the

Figure 2. Effects of different concentrations of Ateleia
glazioviana aqueous crude extract in germination of
lettuce seeds.

amino acids fraction may be at least in part re-
sponsible for this effect. Previous work with this
plant has resulted in the isolation and identifica-
tion of three non protein amino acids 13, that are
isolated by ion exchange resin and identified by
1H and 13C NMR .

However, our results showed that of the 5
extracts tested (Figures 2-5), the dichlorome-
thane extract appeared to be the most phytotox-
ic to lettuce. It inhibited growth of lettuce al-
most completely at a concentration of 3 mg/mL
(Figure 3). Previous work with this plant has re-
sulted in the isolation and identification of the
isoflavones afrormosin and 5-methoxy-afror-
mosin 4, that are present in the dichloromethane
extract. In another work 14 with hydroethanolic
leaf extracts of A. glazioviana, we could de-
monstrate abortions or reabsorptions of foetuss-
es in female rats caused by administration of
dichloromethane extracts, which contains apolar
substances, as rutin and afrormosin, and the
amino acids fraction.

Concluding, the allelopathic effect of dichloro-
methane fraction on lettuce are mainly due to
the apolar compounds. This activity is probably
related to the main phenolic compounds as
rutin and afrormosin isolated from this fraction.

Figure 3. Effects of different concentrations of Ateleia
glazioviana dichloromethane fraction (DF) in lettuce
seeds.

Figure 4. Effects of different concentrations of Ateleia
glazioviana ethyl acetate fraction (EF) in lettuce
seeds.

Control

DF 1 mg/mL

DF 3 mg/mL

Control

EF 1 mg/mL

EF 3 mg/mL
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