
Eco. Env. & Cons. 27 (November Suppl. Issue) : 2021; pp. (S13-S16)
Copyright@ EM International
ISSN 0971–765X

Phytochemical characteristics and Antimicrobial
activity of medical plant Zizyphus mauritiana against
Pseudomonas fluorescens

Titik Dwi Sulistiyawati1 and R. Adharyan Islamy2,*

1Department of Fisheries and Product Technology, Faculty of Fisheries and Marine Science,
Brawijaya University, Malang City, East Java 65145, Indonesia
2Department of Aquaculture, Faculty of Fisheries and Marine Science, Brawijaya University, Jl.
Veteran, Ketawanggede, Kec. Lowokwaru, Malang, East Java 65145 Indonesia

(Received 6 May, 2021; Accepted 10 June, 2021)

ABSTRACT

The use of medicinal and aromatic plants to treat diseases is vital in the safety of fish communities. The
Ziziphus mauritiana show appearance the phenolic compounds that proved had an antimicrobial effect.
This study aimed to investigate the phytochemicals composition of Zizyphus mauritiana and its antimicrobial
activity against P. fluorescens. Ziziphus mauritiana extraction by maceration methods using methanol solvent.
The phytochemical screening was obtained for Alkaloids, Saponins, Triterpenoids, Steroids, and Tannins.
The bacterial strain was purchased from Fish Parasites and Diseases, Faculty of Fisheries and Marine Sciences
of University of Brawijaya, Malang. Determination of Antibacterial activity using the disc diffusion methods.
This study showed the presence of some secondary metabolites such as Alkaloids, Saponins, Triterpenoids,
Steroids, Lignin, Phenol, and Tannins. Leaves extract of Ziziphus mauritiana also showed antimicrobial
activity against Pseudomonas fluorescens at different concentrations (25, 50, 100, 250, 500 µg/µl and control
using antibiotics oxytetracycline of 31,2 µg/µl). The conclusion of this study was the maximum zone of
inhibition showed at a concentration of 500 ppm. Antimicrobial activity of Ziziphus mauritiana leaves extract
caused by the presence of tannins and alkaloids compounds.

Key words : Ziziphus mauritiana, Extract, Phytochemical, Antibacterial, Pseudomonas fluorescens.

Introduction

Pseudomonas fluorescens is a Gram-negative bacte-
rium existing widely in soil, water, plant, and ani-
mals. They are a common bacterial pathogen to a
wide range of aquaculture animals, including vari-
ous fish species. In aquaculture, it is a common
pathogen for shrimp and a wide range of fish spe-
cies (Swain et al., 2007). In addition, P. fluorescens can
also infect humans and is known to cause outbreaks
of bacteremia (Gershman et al., 2008). Pseudomonas
fluorescens is an aquaculture pathogen that can infect
many fish species, including Indian major carps,

black carp, common carp, and Japanese flounder
(Geng et al., 2006; Swain et al., 2007). Infection of fish
by P. fluorescens leads to the development of the so-
called Red Skin Disease, which can occur all year
round and especiallyin fish injured by, for example,
inappropriate handling and transportation. Owing
to the lack of adequate means ofcontrol, the disease
often leads to mortality, thus causing heavy eco-
nomic losses. Studies on the pathogenesis of aquac-
ulture-associated P. fluorescens are scarce, and this
bacterium’s virulence mechanisms of this bacterium
remainlargely obscure.

The use of medicinal plants for the treatment of
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diseases is widely explored and used (Islamy et al.,
2017; Kilawati and Islamy, 2019) and the use of ex-
tracts from animal secondary metabolites (Islamy,
2019). Medicinal plants receive attention to research
centers because of their particular importance in the
safety of communities (Najafi et al., 2013). Among all
the family genus, Rhamnaceae members of the
Ziziphus have been used for centuries in folk medi-
cine. About 40 species of Ziziphus are available, one
of which is Ziziphus mauritania Lam., very common.
Carbohydrates, starch, proteins, sugar, mucilage,
and vitamins are abundantly present in Ziziphus
species; Ziziphus mauritana is generally grown in dry
places (Parmar et al., 2012). The methanolic extract
of Ziziphus mauritana indicated that the plant exhib-
ited antimicrobial activity. The secondary metabo-
lites identified in the Ziziphus mauritiana showthe
appearance of the phenolic compounds with antimi-
crobial effects (Najafi, 2013). Based on the informa-
tion above, this study aimed to investigate the
phytochemicals composition of Zizyphus mauritiana
and its antimicrobial activity against P. fluorescens.

Materials and Methods

Leave extraction

Ziziphus mauritiana old leaves collected from west
Wendit village, Pakis, Malang on dry season. Extrac-
tion of Z. mauritiana based on research conducted by
Virgianti and Purwati (2015), the leaves were col-
lected and cleaned using water and shade dried for
4 days. Dry leave, then ground to get powder. 50 g
of Z. mauritiana powder was macerated with 500 mL
of methanol solvent for 48 hours (1/10 w / v) base
on the published method (Sumiati, 2014). after 48
hours, the aqueous extract is filtered using
Whatman No. 1 filter paper then evaporated using a
rotary evaporator at 40 oC. The methanol extract was
then placed into a glass bottle.

Phytochemical screening

Phytochemical screening obtained for the presence
of Alkaloids, Saponins, Triterpenoids, Steroids, Lig-
nin, Phenol and Tannins using standard experimen-
tal procedure (SS handa et al., 2008).

Bacterial strains and preparation

The bacterial strain was purchased from the labora-
tory of Fish Parasites and Diseases, Faculty of Fish-
eries and Marine Sciences of University of

Brawijaya, Malang. Three to five colonies were sus-
pended in 5 ml of TSB and incubated overnight
without shaking.

Determination of Antibacterial activity

This step was obtained using the disc diffusion
method (Kirby et al., 1986). Muller Hinton so that
plateswere inoculated with 0.2 ml each bacterium
suspension overnight culture is adjusted to a 0.5
McFarland turbidity standard (108 colony-forming
units [CUF/ml]) and uniformly spread out. The
plates were incubated at 37 oC for 24 hr (Onkar et al.,
1995). After the incubation period, the inhibition
zone was around the discs, which was measured
and recorded.

Results and Discussion

The phytochemical analysis was obtained to confirm
Alkaloids, Saponins, Triterpenoids, Steroids, Lignin,
Phenol, and Tannins. The details of phytochemical
screening are given in Table 1. showed the presence
of some secondary metabolites such as Alkaloid,
Triterpenoid, Steroid, and Tanin.

The antimicrobial assay of the methanolic extract
of Ziziphus mauritana indicated that the plant has
antimicrobial activity potentials against the P.
fluorescens at three different concentrations of 25, 50,
100, 250, 500 µg/µl and control using antibiotics ox-
ytetracycline of 31,2 µg/µl; and the zone of inhibi-
tion was recorded and showed in Table 2.

In the present investigation, leaves extract of
Ziziphus mauritiana showed antimicrobial activity
against Pseudomonas fluorescens at different concen-
trations. The inhibition zone increased simulta-
neously with increasing concentration of Ziziphus
mauritiana leaves extract. The maximum zone of in-
hibition showed at a concentration of 500 ppm. We
assume that the antimicrobial activity of Ziziphus
mauritiana leaves extract is caused by the presence of
tannins and alkaloids compounds.

Tannins are present in many plants and have
various physiological effects like antimicrobial and
antiparasitic (Islamy et al., 2017). Tannins have gen-
eral antimicrobial and have been reported to pre-
vent the development of microorganisms by precipi-
tating microbial protein and making nutritional pro-
teins unavailable for them (Sodipo et al., 1991). The
growth of many fungi,yeasts, bacteria, and viruses
was inhibited by tannins (Chung et al., 1998).

Alkaloids are secondary plant metabolites with
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potent pharmacological activitiesas antibacterial
properties (Li et al., 2019). alkaloid extract also
showed significant antibacterial activity second to C.
citrinus. Similar margins of inhibition were obtained
by Aliyu et al. (2011). A bacteriostatic effect against
P. aeruginosa by all plant alkaloid extracts could be
due to the pathogen’s thick outer membrane that is
highly hydrophobic and possibly provided a perme-
ability barrier to the extract (Chitemerere and
Mukanganyama, 2011).

This preliminary research needs to improve and
develop. Further research should test this extract us-
ing an animal test. A Study shows that Ziziphus
mauritania can improve the immune response of tila-
pia (El Asely et al., 2020), wherein that invasive non-
native fish (Insani et al., 2020; Hasan and Tamam,
2019) has been widely cultivated as animal protein
source community. Moreover, we recommend using
native fish as test animals, such as Lobocheilos fish
(Hasan et al., 2019) and Beardless barb (Hasan et al.,
2021). Other fish can be used as test animals if they
have high economic value for both consumption and
ornamental fish, such as Giant snakehead fish
(Pratama et al., 2019), and alligator gar (Hasan et al.,
2020) even mangrove gastropods (Islamy and Hasan,
2020). In addition, these fish need to meet the criteria
for a good test animal (Islamy and Hasan, 2021).

Conclusions

This study concludedthat the maximum zone of in-
hibition showed at a concentration of 1000 µg/µl.
Antimicrobial activity of Ziziphus mauritiana leaves
extract caused by the presence of tannins and alka-
loids compounds.
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