J. Sher-e-Bangla Agric. Univ., 11(1 & 2): 47-51, January & July 2020 ISSN 1997-6038

EFFICACY OF SOME COMMON MEDICINAL PLANTS FORITS
POSSIBLE INHIBITORY ACTIVITY
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ABSTRACT

A study was conducted at the functional molecular chemistry laboratory of Kagawa University to find out
the effect of some plant extracts as a growth inhibitor during March 2017 to August 2017. Four common
plant leaves (Eucalyptus. Jamun. Mahogany and Cannon ball tree), which were collected from
Bangladesh, were extracted and their efficacy was tested using four different plant species. Among the test
species, cress was the most sensitive, whereas lettuce, ltalian ryegrass and rice scedlings showed almost
similar inhibitory activity on shoot and root growth. Among the four different plant leaf extracts, Cannon
ball tree (Couroupita guianensis) showed strong inhibition on plant growth. On the other hand, Mahogany
(Swietenia macrophvila) leaf extracts exhibited relatively weaker inhibitory activity than the other leaf
extracts against the four plant species.
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INTRODUCTION

Plants have been used as a source of medicine in the world-wide (Hayta et al., 2014; Van Wyk er al,
2018). Until the middle of nincteenth century, plants were the main therapeutic agents used by humans
and even today their role in medicine is present. It has been estimated by the WHO that around 80% of
the world population relied on medicinal plants as their primary healthcare source (Farnsworth ef al.,
1985) and their demand is increasing day by day in the developing countries. The plant chemicals are
mainly the secondary metabolites derived biosynthetically from plant primary metabolites (e.g.,
carbohydrates, amino acids, and lipids) which are not directly involved in the growth, development, or
reproduction of plants. Secondary metabolites can be classified into several groups according to their
chemical classes, such as alkaloids, terpenoids, tannins, phenolics, and others (Harborne, 1984). Most
of these secondary metabolites are used for plants defense against predators or for other purposes.
Agricultural intensification through the excessive and inappropriate use of chemical fertilizers,
pesticides, plant growth regulators and others has polluted water bodies and degraded soils and
thus led to biodiversity loss by killing beneficial plants, insects and other wildlife (Pell er al., 1998,
Aktar et al., 2009). In addition, killing non-target plants, pesticide exposure can cause sub-lethal effects
on plants (Dreistadt et al.,1994; Chowdhury ef al., 2018). Uses of synthetic chemicals including growth
retardants are superficially increased in the crop field for more production (Rademacher, 2000). Untill
today, there is no sustainable alternative way to avoid the chemicals. To avoid the detrimental effects
of synthetic chemicals, resecarch on novel natural products have moved from the fringe to the
mainstream for the development of ecologically acceptable, environment friendly and relatively safe
natural plant growth retardants. In this regards, research on natural products might be important as a
plant growth regulator or weed control. In view of these facts, the aim of the present study was to
evaluate the growth inhibitory activities of four medicinal plant leaves against four test species,
including one weed, in the laboratory condition.

MATERIALS AND METHODS

Common leaves of four medicinal plants were collected from different areas of Bangladesh during
March 2017. Those were: a) Eucalyptus (FEucalyptus obligua), b) Jamun (Svzygium cumini), c)
Mahogany (Swietenia macrophvlla), and d) Cannon ball tree (Couroupita guianensis). Collected leaves
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were first dried in the sun where §0% moisture was removed and then leaves were kept in an oven for
one week.

Dried leaves (50 g) of the test species were ground into powder by a grinding machine and extracted
with 250 mL of 70% (v/v) aqueous methanol for 48 h. The extract was then filtered through one layer
of filter paper (No. 2; Advantec), using a vacuum pump. The residue was re-extracted with equal
amount of methanol for 24 h and filtered. The two filtrates were then combined and evaporated to
dryness using a rotary evaporator at 40°C. Activities of the leaf extracts were tested using four different
plant species: lettuce (Lectuca sativa), cress (Lepidium sativum), Italian ryegrass (Lolium multiflorum),
and rice seedlings (Oryza sativa L. cv. Nihonbare). Experiments were carried out following the
protocol of Chowdhury et al., 2015 and 2016.

RESULTS AND DISCUSSION

The shoot and root growth of lettuce, cress, Italian rye grass and rice were significantly inhibited by the
leaf extracts obtained from four different medicinal plant extracts (Fig. 1, 2, 3 and 4). Morcover, the
effectiveness of different plant extracts were different among test species, and the inhibition rate was
proportional to the corresponding extract concentration which implies that those medicinal plants have
growth inhibitory substances or allelochemicals. The concentration-dependent inhibitory effects of
medicinal plant extracts were found by Khan and Kato-Noguchi (2016) and Khan et al. (2021). In
addition, Khan er al. (2013) observed that aqueous methanol extracts obtained [rom mango leaf
inhibited shoot and root length at higher concentration whereas, stimulated at lower concentration. Our
results showed that the growth of lettuce, cress, Italian ryegrass and rice seedlings were completely
inhibited at concentration greater than 0.030 mM obtained from mahogany, jamun, cannon ball and
eucalyptus leaf extracts. Similar trend of findings were observed by Islam ef al. (2013) and Suzuki et
al. (2016) who found that the highest concentrations of leaf extracts inhibited shoot and root length
completely. Moreover, the results were correlated with the findings described by Khan et al. (2013);
Khan and Kato-Noguchi (2016) and Khan er al. (2021). We found that leaf extracts obtained from four
medicinal plants showed inhibitory effects at 0.003 mM concentration which implies that those
medicinal plants might contain allellochemicals. Our results imitated the previous findings described
by Suwitchayanon et al., 2015 and Khan and Kato-Noguchi, 2016 where in the growth of shoot and
root was inhibited by extracts obtained from Hibiscus sabdariffa and Couripita guianensis at 0.003 g
DW that was equivalent to the extract concentration we found. The variation of inhibitions of shoot and
root growth were found in all test species and greater inhibitions were found in dicotyledonous test
species. Similar results were found by Piyatida and Kato-Noguchi, 2010 and Islam et al., 2013.
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Fig. 1. Effect of aqueous methanol extracts of Eucalyptus, Mahogony., Cannon ball and Jamun leaves on the shoot
and root growth of lettuce. Means + SE from 3 independent experiments were tested.
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Fig. 2. Effect of aqueous methanol extracts of eucalyptus, mahogony, cannon ball and jamun leaves on the shoot
and root growth of cress. Means + SE from 3 independent experiments are tested.
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Fig. 3. Effect of aqueous methanol extracts of eucalyptus, mahogany, cannon ball and jamun leaves on the shoot
and root growth of Italian Rye grass. Means = SE from 3 independent experiments were tested.
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Fig. 4. Effect of aqueous methanol extracts of eucalyptus, mahogany, cannon ball and jamun leaves on the shoot
and root growth of rice. Means + SE from 3 independent experiments were tested.

Based on the concentrations required for 50% inhibition (ICs,) values of all the test plants, we found
more effective inhibition of shoot and root growth of the dicotyledonous test plants than that of
monocotyledonous (Fig. 5). The leaf extracts of four medicinal plants showed different inhibitory
activities on different test plants, which indicates that the variation in selectivity of inhibitory
substances was specific against the target plants. The possibility of such unequal susceptibility to
extracts may be due to the involvement of bio-chemicals with their different inherent responses (Khan
and Kato-Noguchi, 2016). The ICsy values of lettuce, cress, Italian ryegrass, and rice seedling
hypocotyls are shown in Fig. 5. Among the test species, cress was most sensitive whereas lettuce,
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Ttalian ryegrass and rice seedlings showed almost similar inhibitory activity on shoot and root growth.
Among the four different plant leaf extracts, cannon ball tree (Couroupita guianensis) showed strong
inhibition on plant growth. A similar pattern of growth inhibitory activity was reported by Khan and
Kato-Noguchi (2016). On the other hand, Mahogany (Swietenia macrophylla) leaf extracts exhibited
relatively weaker inhibitory activity than the other leaf extracts of Bangladeshi plant against the four
plant species.
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Fig. 5. 1Cs, values (2 DW equivalent extract mL™") of shoot and root growth of four test plants by treated with
aqueous methanol extracts of four different plant leaves extracts.

CONCLUSION

The aqueous methanol extracts of four different medicinal plants were tested on seedling growth of
some plants. The observed inhibitory activities of test plants were significantly high, which proposes
that these four species have growth inhibitory potential and may possess allelopathic substances.
Therefore, these four species could be the candidates for isolation and identification of those active
substances. These results might be helpful to carry out next experiment to establish the natural growth
retardants which would be biodegradable and safe for the environments.
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