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Abstract

Background and Objectives: Allelopathy is a biological phenomenon where plants release organic compounds into
the environment, subsequently inhibiting the growth of neighboring plants. These plant-derived compounds showed
significant potential to agricultural development as eco-friendly alternatives to synthetic chemicals, which risks to
organisms in the ecosystem and human health. Although Synedrella nodiflora (L.) Gaertn. has been reported to
suppress the germination and growth of various plant species, most existing literature remains limited to the
evaluation of crude extracts. Therefore, this study aimed to fractionate the crude extract into fractions to evaluate
their allelopathic potential. Rice (Oryza sativa L.) was utilized as the test plant due to it is monocotyledon, uniform
germination and growth, suitable for allelopathic evaluation with minimal error.

Methodology: This study comprised three experiments. In the first experiment, plant compounds were extracted
from S. nodiflora leaves using 80% methanol. The mixture was macerated for 24 hours, filtered, and concentrated
using a rotary evaporator to remove methanol, followed by freeze-drying to obtain the crude extract. This crude
extract was subsequently prepared at concentrations of 0, 0.5, 1.0, 2.0, and 3.0 mg/mL. The bioassay was
conducted on pre-germinated rice seeds with an initial radicle length of approximately 1 mm. The seeds were
placed in glass Petri dishes, treated with 3 mL of the crude extract, and incubated in the dark at room temperature

for 48 hours. Shoot and root lengths were then measured, and the data were converted into percentages relative to
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the control. The 50% inhibition concentration (IC50) was subsequently determined. In the second experiment, liquid-
liquid partitioning was performed to fractionate the crude extract. The extract was dissolved in water and partitioned
with ethyl acetate. The resulting ethyl acetate fraction was collected, evaporated to dryness, and used to the
bioassay protocol as described in the first experiment. And the third experiment, the ethyl acetate fraction was
further purified using column chromatography. The eluted fractions were evaporated to dryness and tested as the
first experiment. The results were statistical tested by One-Way ANOVA and compared means by Tukey’s HSD at
95% confidence level.

Main Results: The results demonstrated that the crude extract at concentrations ranging from 0.5 to 3.0 mg/mL
statistically significantly inhibited both shoot and root lengths of rice (p<0.05). Compared to the control group, shoot
growth was suppressed by 13.75%-16.40%, while root growth was inhibited by 13.37%-93.86%. The IC50 for root
growth was calculated and showed at 0.93 mg/mL, which was equivalent to 18 mg of leaf tissue per mL.
Subsequently, the ethyl acetate fraction was prepared at a concentration equivalent to 18 mg of leaf tissue/mL and
brought to bioassay on rice. The ethyl acetate fraction exhibited an inhibitory effect, with a higher potency against
roots than shoots, which inhibited shoot and root growth by 40.11% and 79.33% relative to the control, respectively.
Following purification via column chromatography, the isolated fractions (10 fractions) were evaporated to dryness
and prepared to a concentration equivalent to 18 mg of leaf tissue/mL. The bioassay revealed that these fractions
maintained statistically significant inhibitory activity on rice growth (p<0.05). Fraction 8 (at a concentration of
15.53x10™ mg/mL) exhibited the highest inhibitory efficacy against both shoot and root growth.

Conclusions: In conclusion, extracts from S. nodiflora (L.) exhibited significant allelopathic potential to inhibit rice
growth. When the extract was separated using the liquid fractionation method with ethyl acetate and further
separated by column chromatography, it was found that the resulting extracts could inhibit the growth of rice shoots
and roots. Fraction 8 may contain semipolar to nonpolar substances. Further research should involve fractionation
to identify the active compounds to focus the initial potential of allelochemicals derived from S. nodiflora (L.) before
study and develop into herbicides for sustainable agriculture.

Keywords: allelochemicals; phytotoxicity; Synedrella nodiflora (L.) Gaertn.

*Corresponding author. E-mail : phakpoom@buu.ac.th
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Figure 1 Effect of crude extract from Synedrella nodiflora (L.) Gaertn. on rice root and shoot growth treated for
48 hours compared to the control. (Error bars show *standard deviation, letter ABC and abc on the

graph shows the statistical difference at p<0.05 by Tukey’s HSD of shoot and root, respectively)
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Table 1 Concentration of Synedrella nodiflora (L.) Gaertn. extract fraction from silica-gel column chromatography
eluted by ethyl acetate in n-hexane (v/v), absolute ethyl acetate, and absolute methanol, equivalent to

18 mg. leaf dry weight/mL.

Fraction number Elute solvent Concentration (x10° mg/mL)
1 20% ethyl acetate in n-hexane 8.87
2 20% ethyl acetate in n-hexane 8.88
3 30% ethyl acetate in n-hexane 10.54
4 40% ethyl acetate in n-hexane 26.62

50% ethyl acetate in n-hexane 32.72
6 60% ethyl acetate in hexane 11.09
7 70% ethyl acetate in n-hexane 15.00
8 80% ethyl acetate in n-hexane 15.53
9 absolute ethyl acetate 12.75
10 absolute methanol 17.74
w
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Figure 3 Root and shoot length of rice treated by Synedrella nodiflora (L.) Gaertn. extract from column
chromatography (fractions eluted by ethyl acetate in hexane from 20 to 80%, absolute ethyl acetate,
and absolute methanol, respectively) for 48 hours. (Error bars show tstandard deviation, letter AB
and abc on the graph shows the statistical difference at p<<0.05 by Tukey’s HSD across fraction of

shoot and root length, respectively.)
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