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ABSTRACT

Aims: Trewia nudiflora Linn. (Euphorbiaceae) which is a soft wooded tropical dioecious tree is
used as traditional medicinal tree in many countries. Hence, this study was designed to assess the
antibacterial activity of fruit extract of Trewia nudiflora against twelve pathogenic bacteria.
Methodology: Twelve pathogenic bacterial strains already available in the lab were used in this
study. The four of the collected bacteria were Gram positive viz. Staphylococcus gallinarum, S.
sciuri, Streptococcus iniae and S. constellatus and remaining eight were Gram negative viz.
Xanthomonas axonopodies, X. campestris, Edwardsiella anguillarum, Siccibacter colletis,
Aeromonas cavernicala, A. diversa, Vibro rotiferianus and Enterobacter xiangfangensis.
Antibacterial efficacy of the methanol extract of fruits of Trewia nudiflora was evaluated by disc
diffusion test and minimum inhibitory concentration (MIC) test.

Results: The result of disc diffusion test showed the significant antibacterial efficacy as indicated
by the generation of zone of inhibition ranging from 15-20 mm around the disc soaked with fruit
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extract (15 pl/disc) against tested bacteria. The largest zone of inhibition (20 mm) was produced
against E. xiangfangensis, A. cavernicala and V. rotiferianus while the smallest zone (15 mm) was
produced against X. axonopodies, X. campestris, S. iniae and S. constellatus. The MIC value for
fruit extract of Trewia nudiflora varied with bacterial species ranging from 100-200 pg/ml.
Conclusion: Therefore, it can be concluded that methanol extracts of the fruits of Trewia nudiflora
may be a good agent for further research to confirm its use as a natural antibacterial compound
against pathogenic bacteria in economic animals and human.
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1. INTRODUCTION

Trewia nudiflora Linn. (Euphorbiaceae) is a
rapidly growing, soft wooded versatile dioecious
tree which grows within the semi-evergreen and
moist tropical forests as well as different non-
forest areas of tropical districts of Bangladesh,
India, Malaysia and China. T. nudiflora is a
branchless tree and leaves long pointed, reverse,
hairy underneath when young, ovate 11-20 cm
by 7-12 cm, stalks 2-7.5 cm long. Male and
female flowers appear on separate trees, males
are yellow in long lax drooping inflorescences
while females are green, solitary or 2-3 together
in the leaf Axis [1]. Fruits are fleshy, grayish
green, depressed globose and with diameter 3.5
cm by 3 cm [1]. Natural restoration of T. nudiflora
is relatively common in the moist and coarse
textured soil [2]. The seedlings of the species are
usually sensitive to drought and get killed at the
exposed upland sites. The light and moisture
regimes are the common factors which affects
the relative abundance and distribution of male
and female individuals [2]. In a study, antifeedant
effect of ethanol extract of seed of T.
nudiflora was evaluated against several insects
which were economically important [3]. It was
reported that this plant extract acts as an
antifeedant for two of tested insect viz. the
European corn borer and the spotted cucumber
beetle, but not effective for the other tested
insects [3]. In addition, the toxic effect of the
extract was observed for the striped cucumber
beetle and gave 100% control of the chicken
body louse from 5 to 28 days [3]. All parts of T.
nudiflora were used as traditional medicine in
India for the removal of bile and phlegm. The
leaves of T. nudiflora were used for treatment of
several diseases including neuronal and blood
disorders [4]. Bark of that tree is used for
preparation of ftraditional medicine for the
treatment of enlarged thyroid. Decoction of the
root is good for increasing appetite and digestion
as well as used in rheumatism, flatulence and
gout [5]. Ethanol Ileaves extract of T.
nudiflora showed cerebro-protective effects, such
as protection from neuronal damage and hyper
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locomotion [1]. In addition to uses the parts of T.
nudiflora as traditional medicine, it might be a
good sources of biologically active chemical
constituents. For example, the fruit extract of T.
nudiflora also showed very good activity against
Shigella boydii with 22.5 mm zone of inhibition

[4]. Moreover, fruit extracts of other plants
such as Pandanus tectorius [6], Vaccinium
macrocarponc [7], Prunus domestica [8],

Eugenia uniflora [9] and Prunus cerasifera [10]
were reported for potential antibacterial efficacy
against different pathogens indicating that fruit
extract of T. nudiflora could be potential source
of novel antibacterial compounds against
different pathogens of economic animals and
human. But, information on efficacy of fruit
extract of T. nudiflora is scarce especially against
large number of pathogenic bacteria. On the
other hand, emergence of multidrug resistant
pathogens is increasing gradually which is one of
major threats to the human health in near future
[11-14]. In this circumstance, researches on
isolation of novel antimicrobial compounds from
diverse sources as well as development of
alternative approaches to control the multidrug
resistant pathogens are increasing day by day
[15-18]. Hence, this study was designed to
assess antibacterial efficacy of fruit extract of T.
nudiflora against 4 Gram-positive and 8 Gram-
negative bacterial species to explore its
potentiality as a novel source of antibacterial
compounds.

2. MATERIALS AND METHODS

2.1 Fruits Collection and Authentication

The fresh fruits of Trewia nudiflora were obtained
from several areas of the Campus of Rajshahi
University, Rajshahi, Bangladesh. The fruits were
authenticated by the botanist of the Department
of Botany, University of Rajshahi, Bangladesh.

2.2 Extraction of Fruit Material

The collected fruits of Trewia nudiflora were
peeled. Peels of fruits were sterilized with 70%
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alcohol, which rinsed with sterile distilled water.
Then the peels were dried and made powder
form with the help of grinding machine. Fruits
extract were collected from 100 gram of dried
powder by extraction with methanol using conical
flask, through shaking and stirring for 14 days.
For obtaining the large quantity of extracts the
content was pressed through the sterilized
marking cloth and the whole mixture was then
filtered using Whatman filter paper after that the
remaining filtrate were dehydrated in vacuo to
afford a blackish mass. Finally remaining output
extracts and fraction were collected in vials and
stored in a refrigerator at 4°C carefully.

2.3 Antibacterial Activity of Fruit Extracts
2.3.1 Collection of bacteria

Twelve pathogenic bacterial strains which were
previously isolated and identified by others in the
Microbiology laboratory, Department of Genetic
Engineering and Biotechnology, Rajshahi
University, Bangladesh were used in this study.
Among twelve bacteria, four were Gram positive
bacteria viz. Staphylococcus gallinarum, S.
sciuri, Streptococcus iniae and S. constellatus
and remaining eight were Gram negative viz.
Xanthomonas axonopodies, X. campestris,
Edwardsiella anguillarum, Siccibacter colletis,
Aeromonas cavernicala, A. diversa, Vibro
rotiferianus and Enterobacter xiangfangensis.

2.3.2 Determination of antibacterial activity of
fruit extracts

The antibacterial activity of the fruit extract were
determined by disk diffusion method [14,19]. For
doing the test, 250 pl of fresh nutrient broth
(HiMedia, India) culture of each isolated bacteria
was poured on a nutrient agar (HiMedia, India)
plate and was spread evenly with a sterilized
glass spreader. Discs soaked with 15 pl of fruit
extract were placed on cultured plates of studied
bacteria. Kanamycin (5 pg/disc, Thermo
Scientific™) was used as a positive control. All
the discs were incubated at 37°C for 14 hrs.
Finally, diameters of zone of inhibition
resulted from fruit extracts were measured by
mm scale.

2.4 Determination of Minimum Inhibitory
Concentration (MIC) of Fruit Extracts

The level of minimum inhibitory concentration
(MIC) was measured according to the method
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described by Owoseni and Ajayi (2010) in which
different concentrations of collected methanol
extract of fruits of Trewia nudiflora were used
[20]. Briefly, a pure culture of a single bacterial
strain was grown in nutrient broth (HiMedia,
India). Then, the culture was made
homogeneous using standard protocol to get the
culture with 1x10° cells/ml. The methanol extract
of fruits of T. nudiflora and the control antibiotic
Kanamycin were diluted a number of times at 1:1
ratio using a sterile nutrient broth. Then, 2.5 ml of
the homogeneous inoculum was added to 2.5 ml
of the diluted methanol extract of fruits of T.
nudiflora or Kanamycin in each dilution tubes
resulting in 5x10° cells/ml in tubes. Then, the
inoculated tubes were incubated for 48 hrs at
37°C.

2.5 Statistical Analysis

The data was used to generate the graph
with Prism software (GraphPad, La Jolla, CA,
USA).

3. RESULTS

The results of study showed that the disc
impregnated with 15 pl of the methanol extract of
the Trewia nudiflora fruit produced a zone of
inhibition with varied sizes against the 12
bacterial strains (Table 1). It was found that the
biggest zone of inhibition (20 mm) was produced
against Edwardsiella anguillarum, Aeromonas
cavermicala, and Vibro rotiferianus while the
smallest zone was produced against X
axonopodies, X. campestris, S. iniae and S.
constellatus. The control disc, Kanamycin (5
pg/disc) produced a zone of inhibition of 7-18
mm against the tested bacteria (Table 1). It was
found that the larger zones were produced by the
disc of methanol extract as compared with the
zones produced by Kanamycin against the most
bacterial strains which might be resulted from
higher amount of methanol extract per disc (15
pl/disc) than Kanamycin (5 pg/disc).

The twelve bacterial species were also used to
measure the MIC value for Trewia nudiflora fruit
extract. The values of MIC were ranged from
100-200 pg/ml depending on species of tested
bacteria (Fig. 1). Negative controls showed no
inhibition against all the tested bacteria.
Kanamycin, a standard antibiotic, was used as a
Control which showed MIC value varying from
10-30 pg/ml for it against the tested bacteria

(Fig. 1).
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Table 1. Antibacterial activities of methanol extract of the Trewia nudiflora fruit

Name of bacteria

Zone of inhibition (mm)

Plant extract Kanamycin
_g Aeromonas diversa 19 7
© Xanthomonas campestris 15 10
o Xanthomonas axonopodies 15 10
=z Siccibacter colletis 17 10
5 Edwardsiella anguillarum 17 10
15 Aeromonas cavernicala 20 10
Enterobacter xiangfangensis 20 10
Vibro notiferianus 20 11
o Streptococcus constellatus 15 12
E.2 Steaphylococcus gallinarum 16 18
© =
o8 Steaphylococcus sciuri 19 18
S Strephylococcus iniae 15 10
200- Bl Methanol extract
1754 8 Kanamycin
150
T 1254
E=)
= 100
o
s 75
50
25+
0-
. ., . Q
e‘éb o}"\e N \‘?3“\6 & & o*\b ) & o@e & & '&'bz
& &Qz & & N ® e‘o\ & ké{b & \*‘(\Q o‘"b "e\
o & S 3 & O & 2 I 9
& v S xg & ‘3 o o &) o ©
@°¢ & & & \"’& O \°°°
© oo 3 O \é o’(‘ + \\\9 (}) (9) ﬁ\ .(\ﬁ
v & 6‘0‘\ &® &F £ c}'e‘ & °°° fbé(\ @
& R & &S
42 o <& & ) R
¥ Q/& e ¢

Name of bacteria

Fig. 1. Minimum inhibitory concentration (MIC) values of Trewia nudiflora fruit extract against
the tested bacteria

4. DISCUSSION

In this study it was found that the methanol
extract of the Trewia nudiflora fruit produced a
zone of inhibition with varied sizes against the 12
bacterial strains when tested with disc diffusion
method. Moreover, the fruit extract of T. nudiflora
showed the Minimum inhibitory concentration
(MIC) ranging from 100-200 ug/ml for tested
bacteria. The comparable result was reported by
Guo-Hong et al., 2004 as they revealed that the
fruit extract of T. nudiflora showed significant
antimicrobial activity against Mycobacterium
tuberculosis [21]. They also reported that
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compounds  9"-butyl americanol A and
americanin  showed antimicrobial activities
against Gram-negative bacterium Mycobacterium
tuberculosis and Gram-positive  bacterium
Staphylococcus aureus at the minimum inhibitory
concentrations (MIC) of 100 mg/mL and
50 mg/mL, respectively, but 3,4-diacetyl
americanin and 3,4,9-triacetyl americanin did not
exhibit antibacterial activity at 200 mg/disk [21].
The seeds of T. nudiflora contain the different
types of fatty acids such as elaeostearic acid
38.50%, oleic acid 34.35%, linoleic acid 26.15%
and small amount of arachidic acid 1% [22]. In
another study it was reported that the ethanolic
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extract of this plant possessed antimicrobial
activity against crown gall tumors on KB cell
Culture, potato discs, and P388 leukemia in mice
[23]. Likewise, antibacterial activity of the
ethanolic extracts of different parts of T.
nudiflora was done by disc diffusion method in
another study [4]. The finding of the study
revealed that the leaf extract of T. nudiflora
exhibited effective antibacterial activity
against Shigella dysenteriae with production of a
large zone of inhibition (37.5 mm) and moderate
antibacterial  activity = against Pseudomonas
aeroginosa with 16.5 mm zone of inhibition.
Likewise, the extract of fruit of T. nudiflora
exhibited potential antibacterial activity
against Shigella boydii as indicated by production
of a large zone of inhibition (22.5 mm) [4].
Moderate activity was shown by the seed extract
of T. nudiflora against Pseudomonas
aeroginosa while very potential antibacterial
activity was exhibited by the extract of the twig as
indicated by the generation of 20 mm zone of
inhibition against the same bacteria [2]. In
addition to antibacterial effect the ethanolic
extract of T. nudiflora exhibited substantial anti-
ulcer activity against peptic ulcers prompted by
Indomethacin in a dose dependent manner [24].

5. CONCLUSION

It can concluded that the methanol extract of the
fruits of Trewia nudiflora exhibited antibacterial
activity against 12 different bacteria species
indicating that this extract might be a new choice
to control antibiotic resistant bacterial infections.
However, further studies are needed to find out
their efficacy in animal model as well as to purify
the active compounds from extract and explore
their molecular mechanism for antibacterial
activity.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Balakrishnan N, Srivastava M, Tiwari P. A
comprehensive review on tumari (Trewia
nudiflora linn.); 2013.

2. Chaurasia B, Shukla R. Spatial
Distribution, Population structure and
neighbour relation of Trewia nudiflora

within forested vegetation of North-Eastern
UP, India. Russian Journal of Ecology.
2018;49(6):507-16.

42

10.

1.

12.

Freedman B, Reed D, Powell R, Madrigal
R, Smith C. Biological activities of Trewia
nudiflora extracts against certain
economically important insect pests.
Journal of Chemical Ecology. 1982;8(2):
409-18.

Begum Y. Antibacterial, antioxidant and
cytotoxic activities of Trewia nudiflora.
Pharma Tutor. 2016;4(1):37-41.

Kulju K, Sierra S, Van Welzen P. Re-
shaping Mallotus [part 2]: Inclusion of
neotrewia, octospermum and trewia in
Mallotus ss (Euphorbiaceae ss). Blumea-
Biodiversity, Evolution and Biogeography
of Plants. 2007;52(1):115-36.

Andriani Y, Ramli NM, Syamsumir DF,
Kassim MNI, Jaafar J, Aziz NA, et al.
Phytochemical analysis, antioxidant,
antibacterial and cytotoxicity properties of
keys and cores part of Pandanus tectorius
fruits. Arabian Journal of Chemistry. 2019;
12(8):3555-64.

Diarra MS, Hassan YI, Block GS,
Drover JC, Delaquis P, Oomah BD.
Antibacterial activities of a polyphenolic-
rich extract prepared from American
cranberry (Vaccinium macrocarpon) fruit
pomace against Listeria spp. LWT. 2020;
123:109056.

El-Beltagi HS, El-Ansary AE, Mostafa MA,
Kamel TA, Safwat G. Evaluation of the
phytochemical, antioxidant, antibacterial
and anticancer activity of Prunus
domestica fruit. Notulae Botanicae Horti
Agrobotanici Cluj-Napoca. 2019;47(2):395-
404.

Indrawati |, Safitri FAL, Rossiana N,
editors. Bioprospecting of dewandaru
(Eugenia uniflora L.) fruit extract as
antibacterial agent against colorectal
bacteria. AIP Conference Proceedings.
AIP Publishing LLC; 2019.

Saraswathi K, Sivaraj C, Arumugam P.
Antioxidant and antibacterial activities of
ethanol fruit extract of cherry plum-Prunus
cerasifera Ehrh. Journal of Drug Delivery
and Therapeutics. 2020;10(1):45-50.
Haque MF, Boonhok R, Prammananan T,

Chaiprasert A, Utaisincharoen P,
Sattabongkot J, et al. Resistance to
cellular autophagy by Mycobacterium

tuberculosis  beijing  strains.  Innate
Immunity. 2015;21(7):746-58.

Haque MF, Sultana S, Palit S, Mohanta
MK, Mahfuz |. Emergence of multidrug
resistant Escherichia coli as a common

causative agent in urinary tract infection in



13.

14.

15.

16.

17.

18.

Chaity et al.; SARJNP, 3(2): 38-43, 2020; Article no.SARJNP.58747

Bangladesh. Univ J Zool Rajshahi Univ.
2018;37:8-13.

Mohanta MK, Saha AK, Haque MF, Mahua
SA, Hasan MA. Status of antibiotic
sensitivity pattern of clinically isolated
bacteria collected from Rajshahi City,
Bangladesh. Univ J Zool Rajshahi Univ.
2015;34:1-5.

Saha A, Haque M, Karmaker S,
Mohanta M. Antibacterial effects of some
antiseptics and disinfectants. Journal of
Life and Earth Science. 2009;3-4:19-21.
Haque MF. Autophagy-mediated antigen
presentation and its importance in adoptive
immunotherapy. International Journal of
Pharmacy and Pharmaceutical Research.
2017;10(2):45-59.

Jamal MT, Sumon MAA, Pugazhendi A,
Mamdouh Al Harbi, Hussain MA,
Haque MF. Use of probiotics in
commercially important finfish aquaculture.
International Journal of Probiotics and
Prebiotics. 2020;15(1):7-21.

Haque MF, Sultana S, Mohanta MK,
Hasan MA, Chaity AS, Chowdhury IJK.
Isolation and characterization of antibiotic
producing actinomycetes from mud nest of
wasps. Annual Research & Review in
Biology. 2019;1-10.

Mohanta MK, Mallick P, Haque MF, Hasan
MA, Saha AK. Isolation of probiotic
bacteria from Macrobrachium rosenbergii
and their antagonistic efficacy against
pathogenic bacteria. Asian Journal of

19.

20.

21.

22.

23.

24,

Fisheries and Aquatic Research. 2020;
30-40.

Chaity AS, Chowdhury, MEK, Hasan MF,
Islam MA, Haque MF, Sikdar B. Isolation,
characterization and control of canker
disease causing bacteria of selected citrus
plants in Rajshahi, Bangladesh. European
J Biotech Biosc. 2019;7(3):9-17.

Owoseni A, Ajayi A. Antimicrobial
properties of ethanolic and aqueous
extracts of Cymbopogon citratus on
selected bacteria and fungi. J Med Appl
Biosci. 2010;2:64-73.

Guo-Hong L, Pei-Ji Z, Yue-Mao S, Ke-Qin
Z. Antibacterial activities of neolignans
isolated from the seed endotheliums of
Trewia nudiflora. Journal of Integrative
Plant Biology. 2004;46(9):1122-7.
Khaleque M, Islam M, Akhter A, Hye M.
Studies on the lipid classes and fatty acid
compositions of petuli (Trewia nudiflora
Linn.) Seed oil. Bangladesh Journal of
Scientific and Industrial Research. 2012;
47(1):105-8.

Powell RG, Smith Jr CR.
Chemotherapeutically active maytansi-
noids from Trewia nudiflora. Google
Patents; 1982.

Rajalakshimi V, Chaithanya K, Rajeswary
P, Madhuri A, Chandrasekhar U. Anti-
Ulcerogenic activities of Trewia nudiflora
in different experimental models.
International Journal of Phytopharmacy
Research. 2012;3(2):68-71.

© 2020 Chaity et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sdiarticle4.com/review-history/58747

43



