ISSN: 2582-3760

Asian Journal of Fisheries and Aquatic Research

11(3): 30-38, 2021; Article no.AJFAR.64950

A Mini-Review: Effect of Moringa oleifera Leaves for

Fish Health

Rosidah"

"Department of Fisheries, Faculty of Fisheries and Marine Sciences, Padjadjaran University,

Bandung, Indonesia.

Author’s contribution

The sole author designed, analysed, interpreted and prepared the manuscript.

Article Information

DOI: 10.9734/AJFAR/2021/v11i330205
Editor(s):

(1) Dr. Emmanuel Tetteh-Doku Mensah, CSIR-Water Research Institute, Ghana.

Reviewers:

(1) Alexander Buochuama, University of Port Harcourt, Nigeria.

(2) Remigiusz Panicz, West Pomeranian University and Technology, Poland.

(3) U S Jijith, Govt. Medical College, India.

Complete Peer review History: http://www.sdiarticle4.com/review-history/64950

Mini Review Article

Received 30 December 2020
Accepted 01 February 2021
Published 24 February 2021

ABSTRACT

Disease attack is the biggest obstacle in fish farming activities and is very detrimental to
cultivators. Disease control is an important factor to be recognized. The use of herbs is an
alternative for disease control that is relatively safe. Moringa oleifera plant is known to contain
several secondary metabolite compounds, namely achaloid, flavonoids, tannins and steroids which
have antibacterial and antioxidant properties. Several M. oleifera treatment studies are used to
treat and prevent fish infected with disease. The purpose of this article is to describe the
compounds contained in M. oleifera and their effect for fish health. M. oleifera has a positive effect
on fish health, it can be used to treat and prevent disease in fish.
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1. INTRODUCTION

Disease is one of the obstacles in fish farming
[1]. Disease attack not only causes slow fish
growth, has an impact on mass fish mortality (80-

100%) [2] and is economically very detrimental to
farmers. Diseases in fish that can cause high
mortality are bacteria and viruses [3] The
bacteria that often infect cultured fish are
Aeromonas hydrophila [4], Sreptococcus innae
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[5], Sreptococcus agalactiae [6], Pseudomonas
anguilliseptica, Plesiomonas shigelloides,
Micrococcus sp. [7], vibrio sp. Flavobacterium
columnare  [8], Mycobacterium  fortuitum,
Mycobacterium marinum, Edwardsiella tarda [9].
Several viruses that can infect fish are viral
hemorrhagic septicemia virus [10], infectious
haematopoietic necrosis virus, koi herpesvirus,
epizootic haematopoietic necrosis virus, nervous
necrosis virus, and others [11]. Fish is a source
of animal protein for humans, so the quality of
the fish should be a concern for cultivators. The
quality of fish can be define by free from
diseases and harmful chemicals, so it is safe for
consumption [12].

Antibiotics and vaccines have been widely used
by farmers to treat fish diseases. The use of
antibiotics for a long time can cause bacteria to
become resistant, pollute the aquatic
environment [13] and can accumulate in fish
bodies [14], which of course will have an impact
on reducing the quality of the fish [15,12].
Several studies have demonstrated the
therapeutic effect of phage as a substitute for
antibiotics in human and animal health problems
[16-18].

Another obstacle is the Ilimited number of
vaccines that have been registered and
marketed [19] Therefore, it is necessary to find
and develop alternative materials as antibacterial
and immunostimulant which are safer to fight
disease.

M. oleifera is a medicinal plant from the
Moringaceae family, known as Ben oil tree,
horseradish tree, drumstick tree, benzolive tree,
moringa, marango, mlonge, moonga. The plant
comes from native to the sub-himalayan tracts of
India, Pakistan, Bangladesh and Afghanistan. It
is now widely cultivated and naturalized in many
locations in the tropics [20].

M. oleifera is reported to have many medicinal
properties [21], among others, to treat diabetes,
cancer, inflammation, improve heart blood
circulation and as an antioxidant; antifungal as
well as antibacterial [22]. According to [23] the
leaves part by pounding can be used as an
itching medicine, clean the blood and prevent
cancer. The flowers can be used as a tonic,
diuretic, arthritis pain, and eye wash, the shoots
part are used for liver, kidney, and joint pain, the
root is used for bloating and fever. The roots are
dissolved and applied to the skin to treat skin
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irritation. The seeds are used to treat fever,
rheumatism, and skin pain. The leaves can be
used as antioxidants [24]. As a traditional
medicine, M. oleifera is used to treat stomach
diseases, cholesterol, gout, diabetes, high blood
pressure [25] . Several studies have shown that
the compounds contained in M. oleifera act as
antibacterial and antioxidant [26, 27] to treat and
increase fish resistance to disease [28, 29]. This
article aims to describe the compounds
contained in M. oleifera leaves and their role in
fish health.

2. PHYTOCHEMICAL SCREENING
Moringa oleifera LEAVES

of

M. oleifera originating from South Asia and now
found throughout the tropics [30], including the
family Moringaceae and order Brassicales. This
medicinal plant reaches 10 m in height, branched
and the stem is brittle [31].

Secondary metabolite compounds contained in
plants function for their own protection, besides
that they can be used for human and animal
health. Secondary metabolites are divided into
three main components, namely polyphenols
which  include flavonoids and phenols,
terpenoids, and alkaloids [32]. Flavonoids are
found in all parts of higher plants including
leaves, roots, wood, bark, pollen, flowers, fruits
and seeds to various degrees [33]. Leaf parts are
widely studied regarding phytochemical content,
antibacterial testing, treatment and prevention of
disease [34,35].

The results of phytochemical screening with
various solvents showed that the secondary
metabolites contained in M. oleifera leaves were
alkaloids, flavonoids, tannins, saponins, phenols
and terpenoids. Steroids were not detected with
ethanol, ethyl acetat and N hexane as solvents,
due to different types of solvents. Phenol is
detected with ethanol solvent. The ethahol
solvent was better than the ethyl acetate and N-
hexan solvents (Table 1). Tannins in M. oleifera
leaves extract were detected with all solvents,
this is because quantitatively the tannin content
was higher than the other components, namely
2.85% [36], whereas according to [37] it was
8.22% and 0.19% phenol content, alkaloids
0.42% and saponins 1.75%. In the ethanol
extract of the leaves of M. oleifera contains
achaloids 2.90%, 4.00% flavonoids, 3% tannins
and 2.25% phenols [38].
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Table 1. Phytochemical screening of Moringa oleifera

Solvents Alkaloids Flavon Tannins Saponins Steroids Phenol Terpenoids Ref
extract oids
Ethanol + + + - - + - 38
+ - + + - + - 37
+ + + + - - + 39
Methanol + + + + - - - 40
Ethyl + - + - - - - 32
acetat
N-hexan + - + - - - - 32
Methanol + + + + + - - 41
Chloroform + + + + - - - 41
Table 2. Antibacterial activity of M. oleifera
Extract solvents Concentration Type of bacteria Inhibition zone Ref.
extract (mm)
Ethanol 10% Pseudomonas 19,60 39
aerugenosa
Ethanol (200u L/disc) Staphylococcus aureus. 28 42
Agueous (200 L/disc) Staphylococcus aureus 25 38
Ethanolic 0,2 g/mL Streptococcus sp. 9 38
Aqueous 0,2 g/mL Streptococcus sp. 4 38
Petroleum ether 0,2 g/mL Streptococcus sp. 7 38
Ethanolic 0,2 g/mL Staphylococcus aureus. 8 38
Agueous 0,2 g/mL Staphylococcus aureus. 4 38
Petroleum ether 0,2 g/mL Staphylococcus aureus. 12 38
Ethanolic 10 g/190 mL Staphylococcus aureus. 17,3 47
(100p L/disc)
Aqueous 10 g/190 mL Staphylococcus aureus. 15,2 47
(100 L/disc)
Ethanol - Staphylococcus aureus. 9 37
Ethyl acetat - Staphylococcus aureus. 10 37
Ethanol - E. coli 4 37
Ethyl acetat - E. coli 8 37
Ethanol - Bacillus sp. 18 53
Ethanol 100% Aeromonas hydrophila 9.90 + 1.62 54
Chloramphenicol 20 pg/mL E.coli 30 43
S.typhi 25
Pseudomonas
aeruginosa 20
Aqueous 20 pg/mL E.coli 20 43
S.tiphy 18
Pseudomonas
aeruginosa -
3. ANTIBACTERIAL ACTIVITY applied. This prompted investigations of plant-
sourced antimicrobials. M. oleifera has been
Bacterial disease is an obstacle for fish used as the object of research, because it has

cultivators in the world. The search and
development of ingredients as safe antibacterials
that do not cause side effects is needed to be
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several benefits, especially its ability as an
antibacterial [39]. M. oleifera  potential
antimicrobial activity against gram-positive and



gram-negative bacteria, and fungi [40]. Several
studies have proven that M. oleifera leaf extract
is antibacterial for pathogenic bacteria that infect
cultured fish, namely Streptococcus agalactiae,
Pseudomonas aerugenosa, Streptococcus sp.,
Staphylococcus aureus. The sensivity effect of
M. oleifera as antibacterial depends on the type
of solvent used in the extract preparation.
Methanol extracts of M. oleifera inhibit bacteria
better than ethanol extracts [41]. Effectiveness of
ethanolic extracts of M. oleifera against both
gram positive and negative  bacteria [42].
Moringa leaf ethanol extract at a concentration of
> 4%. has anitibacterial activity against P.
aeruginosa [43]. Extract of M. oleifera at a
concentration of 0.6 g mL™ with petroleum ether
solvent produced the greatest zone of inhibition
against  Streptococcus sp. compared with
ethanolic and aquaeous (water) solvents, 12 mm,
8 and 7 mm respectively [38].Aqueous extract of
M. oleifera has the least antimicrobial effect on
Streptococcus sp. Aqueous extracts of plants
generally exhibited little or no antimicrobial
activity [44]. The ethanolic extract of M. oleifera
at a concentration of 10 g / 190 mL (100u L /
disc) produced a larger inhibition zone diameter
compared to Aqueous extract against
Staphylococcus aureus bacteria, 17.3 mm and
15.2 mm, respectively [45] (Table 2). The
antibacterial mechanism of secondary
metabolites contained in M. oleifera leaves,
namely flavonoids by inhibiting nucleic acid
synthesis, damaging the function of the
cytoplasmic membrane, inhibiting bacterial
metabolism and synthesis of bacterial cell
membranes and aggregating bacterial cells [46].
Tannins are phenolic compounds that inhibit
bacterial growth by binding and precipitating
protein [47], inhibiting extracellular enzymes and
bacterial metabolism by inhibiting bacterial
oxidative phosphorylation reactions [48]. The
mechanism of saponin in inhibiting bacterial
growth by reducing surface tension, resulting in
increased permeability or cell leakage and
resulting in intracellular compounds to come out
[49]. Alkaloid compounds in inhibiting bacterial
growth are by disrupting the peptidoglycan
constituent components in bacterial cells so that
the cell wall layer is not formed completely and
causes cell death [50]

4. TREATMENT EFFECT Of M. oleifera
LEAVES EXTRACT ON FISH

Research has proven that M. oleifera leaves are
used for the treatment of diseases in fish infected
with pathogenic bacteria. Clarias gariepinus
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infected with Aeromonas hydrophila experienced
healing after being treated with M. oleifera leaf
extract at 50% concentration through feed ration
without adverse effect, indicated by increased
levels of erythrocytes that support increased
blood oxygen and increased leukocytes which
function to suppress infection due to these
bacterial attacks. Fish erythrocyte levels at the
time of infection were 1.90 + 0.6 (x 10" cells /
mm3) after treatment was 2.8 + 0.9 (x 10" cells /
mm3), while fish leukocyte levels at the time of
infection were 610 + 334.8 (x10’ cells / mm?®) and
after treatment was 700 + 442.7 (x107 cells /
mm?®) [51].

The results of research conducted by [52]
ethanol extract of Moringa oleifera leaves can
treat Carassius auratus auratus fish infected with
Argulus sp through immersion for 12 hours. A
concentration of 62.5 mg / | resulted in the
highest reduction in infestation, which was 30%.

A study was conducted to investigate the effects
of aqueous leaves extract of Moringa oleifera in
the histology of the skin and gill of Clarias
gariepinus challenged with Ichthyophthirius
multifilis. Six concentrations of aqueous leaves
extract of Moringa oleifera were exposed to ich-
infested fish for 1hour to limit the impact of the
adult parasite (trophont) in juveniles of Clarias
gariepinus. The results showed that Ich
infestation on the skin and gills was significantly
reduced compared to negative controls (p
<0.05). Damage to the skin and gill organs in the
form of healing lesions, edema (p 0.041),
severe damage to secondary lamellae (p
0.025), fatty degeneration (p 0.041) and
inflammatory infiltrates (p = 0.02) [53]

5. EFFECT OF M. oleifera LEAVES
EXTRACT AS AN IMMUNOSTIMULANT

Research on M. oleifera as an alternative to
prevent disease has been widely carried out,
because M. oleifera contains flavonoids and
saponins which have immunostimulant effects
that can increase non-specific resistance to
disease. Apart from that these compounds, it
acts as an antioxidant that can stop free radical
chain reactions [54]. The results showed that the
index antioxidant activities of M. oleifera by 1C50
(248.85 pg / mL) was categorized as medium
scale [55]. The level of antioxidant power is
divided into 4 levels, namely very strong (IC50
<50 pg / mL), strong (IC50 50-100 pg / mL),
moderate (IC50 100-250 pg / mL, and weak
(IC50 250-500 pg / mL) [56]. The results of the



study [57], the antioxidant activity of M. oleifera
extract were evaluated by hydroxyl radical
scavenging activity, showing that the M. oleifera
extract with methanol and chloroform solvents
showed the same activity with different
concentrations of 150 and 250 pjg-ml,
respectively. The extract concentrations were
observed under UV-visible spectroscopy at 412
nm and the results were 0.284 and 0.365 nm.
This shows that M. oleifera leaves have
antioxidant activity, due to the presence of
polyphenolic compounds such as flavonoids
which can donate hydrogen atoms to OH
radicals, thereby inhibiting the oxidation process
[58]. Saponins function as immunostimulating
agents [59]. The results of experiments
conducted by [60] showed that saponins have an
effect on the immune system of animals.

The function of immunostimulants is to induce
macrophages to produce interleukins which will
make lymphocytes divide into T-lymphocytes and
B-lymphocytes and make B lymphocytes more
active in producing antibodies [61]. Increased
body immunity is characterized by an increase in
the number of leukocyt. As according to [62] the
increase in leukocyte cells is a reflection of the
success of the fish immune system in developing
a (non-specific) cellular immune response as a
trigger for the immune response.

(Oreochromis niloticus Linn) fry after being given
M. oleifera extract at doses of 50, 75 and 100 mg
through intra-muscular injection, there was an
increase in the number of leukocyt cell. The
increase in the amount of leukocyte cell at doses
of 75 and 100 mg was quite high, 187.09% and
148.56%, respectively, but the highest survival
occurred at a dose of 75 mg (83.33% + 5.77)
with a relative percent survival value (RPS) of
72.22% + 9.62 [63]. The normal range for RPS
is> 60% [64].

M. oleifera leaf extract 153.95 kg~ of feed was
effective in inducing resistance to sangkuriang
catfish (Clarias gariepinus) fry, with an increase
in leukocyte cell by 23.16 + 6.46%. For 14 days
after being challenged with Aeromonas
hydrophila catfish seeds did not show clinical
symptoms of bacterial infection, the response to
feed and shock was also quite good and resulted
in the highest survival, which was 80.0 + 5% [28].
The increase in the number of leukocyte cells in
catfish is a response of fish to increase their
body resistance as defense cells [29].
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6. THE ANTRINUTRIENT EFFECT Of
Moringa oleifera On FISH HEALTH

The anti-nutritional substances contained in
M. oleifera leaves are tannins and saponins [65].
Tannin can bind to protein and amino acids, as
well as bind to other macromolecular compounds
such as carbohydrates, especially starch and
cellulose, minerals Ca, P, Fe and Mg, as well as
vitamin B12. Tannins in the digestive tract can
cover the mucosal walls of the digestive tract
causing reduced absorption of nutrients [66].
Saponins decrease the permeability of small
intestinal mucosal cells, which results in inhibition
of active nutrient transport and causes the
uptake or absorption of nutrients in the digestive
tract to be disturbed. Saponins have an influence
on the body's biological processes and the
metabolism of nutrients b y inhibiting the
productivity of enzymes such as chemotrypsin
enzymes, thereby inhibiting livestock productivity
and growth [67].

According to [68] the antinutrient substances in
M. oleifera are generally low and if consumed by
humans or animals does not have a negative
impact on health. The saponins contained in
M. oleifera, although they taste bitter, do not
have any harmful effects [69]. However, the
lower the amount of antinutrients the better [70].
The saponins contained in M. oleifera, although
they taste bitter, do not have any harmful effects
[71]. However, the lower the amount of
antinutrients the better [72].

7. CONCLUSION

M. oleifera gives a positive effect on health of
fish, which can be used to treat and prevent fish
diseases.

COMPETING INTERESTS

Author has declared that no competing interests
exist.

REFERENCES
1. Luis AIS, Campos EVR, Oliveira JL,
Fraceto LF. Trends in aquaculture
sciences: From now to use of
nanotechnology for disease control. Rev.
Aquac. 2017;11:119-132.

Austin B, Austin DA. Bacterial fish
pathogens. Disease of farmed and wild



10.

1.

12.

fish, 6th ed., Springer
Publishing Switzerland; 2016.
Tavares-Dias M, Martins ML. An overall
estimation of losses caused by diseases in
the Brazilian fish farms. Journal of
Parasitic Diseases. 2017;41(4):913-918.
Jun JW, Kim JH, Shin SP, Han JE, Chai
JY, Park SC. Protective effects of the
Aeromonas phages pAh1-C and pAh6-C
against mass mortality of the cyprinid loach
(Misgurnus anguillicaudatus) caused by
Aeromonas  hydrophila. Aquaculture.
2013;416:289-295.

Berridge BR, Fuller JD, Azevedo J, Low
DE, Bercovier H, Frelier PF. Development
of specific nested oligonucleotide PCR
primers for Streptococcus iniae 16S23S
ribosomal DNA intergenic spacer. Journal
of Clinical Microbiology. 1998;36:2778-
2781.

Taukhid and U. Purwaningsih. Screening
of Streptococcus spp. As an antigen
candidate in vaccine production, and its
efficacy for the prevention of
streptococcosis in  Tilapia (Orechromis
niloticus). Journal of  Aquaculture
Research. 2011;6(1):103-118.

Rahayu NN, Prayogo, Ulkhag MF,
Kenconojati H, Azhar MH. Bacterial
identification on freshwater fish
commodities at fish quarantine center,
quality control and security of fishery
products surabaya |. Journal of
Aquaculture Science. 2019;4(2):102-110.
Dong HT, Siriroob S, Meemetta W,
Santimanawong W, Gangnonngiw W,
Pirarat N, Khunrae P. 2017. Emergence of
tilapia lake virus in thailand and an
alternative  semi-nested RT-PCR for
detection. Aquaculture. 2017;476:111-118.
Kusuda R. and Salati F. Enterococcus
seriolicida and Streptococcus iniae. In:
Fish Diseases and Disorders. Volume 3:
Viral, Bacterial and Fungal Infections.
P.T.K.Woo and D.W. Bruno (eds). Cabi
Publishing, New York, USA. 1999;303-317.
Escobar EL, Escobar-Dodero J, Phelps
NBD. Infectious disease in fish: Global risk
of viral hemorrhagicsepticemia virus.
Reviews in Fish Biology and Fisheries.
2018;28(3).

Walker PJ, Winton JR. Emerging viral
diseases of fish and shrimp. Veterinary
Research. 2010;41(6):51.

Chen J, Sun R, Pan Ch, SunY, Mai B, Li
QX. Antibiotics and Food Safety in

International

Rosidah; AJFAR, 11(3): 30-38, 2021; Article no.AJFAR.64950

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Aquaculture, Journal Agricultural and Food
Chemistry. 2020;68(43):11908—-11919.
Akmal M, Midani AR, Ur-Rehman MH,
Hussain A, Choi TJ. Isolation,
characterization, and application of a
bacteriophage infecting the fish pathogen
aeromonas hydrophila. Pathogens.
2020;9:215.

Maryono dan A. Sundana. Techniques for
prevention and treatment of red spot

disease in freshwater fish caused by
aeromonas hydrophila bacteria.
Agricultural Engineering Bulletin.

2002;7(1):33-36.

Reilly A, Lima C, DosSantos PM. Food
safety and products from aquaculture.
WHO in the Tech Rep Ser. 1997;FAN
17:23.

Altamirano FLG, Barr JJ. Phage Therapy
in the Postantibiotic Era. Clin. Microbiol.
Rev. 2019;32.

Luturmas A. Granting of antibiotics
inrofloxs to survive life of grouper fish fry
the duck cromileptes altivelis infected
bacteria vibrio alginolitycus. Triton Journal.
2014;10(2):79-84.

Aly SM, Albutti A. Antimicrobials use in
aquaculture and their public health impact.
Journal of Aquaculture Research &
Development. 2014;5:4

Kayansamruaj P, Areechon N, Unajak S.
Development of fish vaccine in Southeast
Asia: A challenge for the sustainability of
SE Asia aquaculture. Fish and Shellfish
Immunology. 2020;103:73-87.

James AD. Handbook of Energy Crops.
New York; 1983.

Dewangan G, KM Koley, VP Vadlamudi, A
Mishra, A Poddar, SD Hirpurkar.
Antibacterial activity of Moringa oleifera
(drumstick) root bark. J. Chem. Pharm.
Res. 2010;2(6):424-428.

Gopalakrishnan L, Doriya K, Kumar DS.
Moringa oleifera: A review on nutritive
importance and its medicinal application.
Food Sci. Hum. Wellness. 2016;5:49-56.
Dewantari R, Lintang M, Nurmiyati. Types
of Plants used as Traditional Medicines In
Ex Residency of Surakarta. BIOEDUKASI.
2018;11(2):118- 123.

Fuglie LJ. The Miracle Tree: Moringa
oleifera: Natural Nutrition for the Tropics.
Church World Service, Dakar. 2001;68;
Revised in 2001 and published as The
Miracle Tree: The Multiple Attributes of
Moringa. 1999;172.



25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

Dani BYD, Wahidah BF, Syaifudin A.
Ethnobotany of Moringa oleifera lam.
plants in kedungbulus village,
gembong  pati.al-hayat. Journal  of
Biology and Applied Biology. 2019;2(2):44-
52.

Cowman M. Plant  products as
antimicrobial agents. Clinical Microbiology
Reviews. 1999;12(4):564-582.

Adesokan AA, Yakubu MT, Owoyele BV,
Akanji MA, Soladoye AO Lawal O. Effect of
administration of aqueous and ethanolic
extracts of Enantia chlorantha stem bark
on brewer’s yeast-induced pyresis in rats
African. Journal of Biochemistry Research.
2008;6:33-37.

Rosidah, Buwono ID, Lili W, Suryadi IB,
Triandika AR. The resistance of
sangkuriang catfish (Clarias gariepinus
Burchell 1822) against Aeromonas
hydrophila bacteria given moringa leaf
extracts (Moringa oleifera L.) through the
feed. Jurnal lktiologi Indonesia. 19(1):97-
113.

Suprayudi MA, Indriastuti L,Setiawati M.
Effect of addition of immunostimulant
ingredients in artificial feed formulation on
immunity response and growth of
humpback grouper, cromileptes altivelis.
Indonesian  Journal of  Aquaculture.
2006;5(1):77-86.

Mercola, J. The Many Uses of Mighty
Moringa Tree. MERCOLA.COM
Available:http://articles.mercola.com/sites/
articles/archi ve/2015/08/24/moringa-tree-
uses.aspx.

Accessed 26th September, 2015.
Ezeamuzie | C, Ambakederemo AW,
Shode FO, Ekwebelem SC
ntiinflammatory. Effects of Moringa oleifera
root extract. Pharm. Biol. 1996;34:207-212.
Tiwari R, CS Ran, Plant secondary
metabolites: A review. International Journal
of Engineering Research and General
Science. 2015;3(5):661-670.

Wang Y, Q Li, KS Bi, Bioactive flavonoids
in medicinal plants: structure, activity and
biological fate. Asian Journal of
Pharmaceutical Sciences. 2018;13(1):12-
23.

Coppin JP, Xu Y, Chen H, Pan M, Ho C,
Simon JE, Wu Q. Determination of
flavonoids by LC / MS and anti-
inflammatory activity in Moringa oleifera. J.
Funct. Foods. 2013; 5:1892-1899.
Muhammad AA, Pauzi NAS, Arulselvan P,
Abas F, Fakurazi S, 2013. In vitro wound

36

Rosidah; AJFAR, 11(3): 30-38, 2021; Article no.AJFAR.64950

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

healing potential and identification of
bioactive compounds from Moringa oleifera
Lam. Biomed Res. Int. 2013.

Puycha K, Yuangsoi B,
Charoenwattanasak ,
Wongmaneeprateep S, Niamphithak P,
Wiriyapattanasub P. Effect of moringa
(Moringa oleifera) leaf supplementation on
growth performance and feed utilization of
Bocourti's catfish (Pangasius bocourti).
Agriculture and Natural Resources.
2017;51:286-291.

Ojiako E.N. Phytochemical analysis and
antimicrobial screening of Moringa oleifera
leaves extract. The International Journal of
Engineering and Science (IJES). 2014;
3(3):32-35.

Ajayi AO, Fadeyi TE. Antimicrobial
Activities and Phytochemical Analysis of
Moringa oleifera Leaves on Staphylococus
aureus and  Streptococcus  species.
American Journal of Phytomedicine and
Clinical Therapeutics. 2015;3(10):643-653.
Vieira GHF, JA Mourao, AM Angelo, AR
Costa and RHSF. Antibacterial effect (In
Vitro) of Moringa oleifera and annona
muricata against gram positive and gram
negative bacteria. Rev. Inst. Med. Trop.
Sao Paulo. 2010;52(3):129-132.

Abalaka ME, Daniyan SY, Oyeleke SB,
adeyemo so. ‘The antibacterial Evaluation
of Moringa oleifera Leaf Extracts on
Selected Bacterial Pathogens’ Journal of
Microbiology Research. 2012;2(2):1-4.
Oluduro AO. Evaluation of antimicrobial
properties and nutritional potentials  of
Moringa oleifera Lam.leaf in SouthWestern
Nigeria. Malaysian Journal of Microbiology.
2012;8(2):59 — 67.

Pal SK, PK Mukherjee, K Saha, M Pal, BP
Saha. Antimicrobial action of the leaf
extracts of Moringa oleifera Lam. Ancient
Science of Life. 1995;14(3):197-199.
Yunita E, Permatasari DG, Lestari D.
Antibacterial activity of Moringa leaves
extract against pseudomonas aeruginosa.
Pharmaco Bahari Scientific Journal.
2020;11(2):189-195.

Aiyegoro OA, Akinpelu DA, Afolayan AJ,
Okoh Al. Antibacterial activities of crude
stem bark extracts of Distemonanthus
benthamianus Bail. J. Biol. Sci. 2008;
8(2):356-361.

Peixoto JRO, Silva GC, Costa RA,
deSousa Fontenelle, J res , Vieira, GHF,
Filho, AAF, Vieira, RHS. dos F. In vitro



46.

47.

48.

49.

50.

51.

52.

53.

54.

antibacterial effect of aqueous and
ethanolic Moringa leaf extracts. Asian Pac.
J. Trop. 2011;4:201-204.

Huang Q, Liu X, Zhao G, Hu T, Wang Y.
Potential and challenges of tannins as an
alternative to in-feed antibiotics for farm

animal production. Anim. Nutr. 2018;
4:137-150.

Scalbert A. Antimicrobial properties of
tannins. Phytochemistry. 1991;30:3875—
3883.

Nuria MC, Arvin F, Sumantri. Test of
antibacterial activity Jatropha cuircas L
ethanol extract against Staphylococcus
aureus ATCC 25923, Escheria coli ATCC
25922 and Salmonella typhi ATCC 1408.
Journal of Agricultural Science. 2009;5:26—
37.

Darsana [GO. Potential of Binahong
(Anredera cordifolia (tenore) Steenis)
Leaves in Inhibiting the Growth of

Escherichia coli Bacteria in  Vitro.
Indonesia Medicus Veterinus. 2012;1(3):
337- 351.

Rajamanickam K, Sudha SS. In-Vitro
antimicrobial activity and in-vivo toxicity of
Moringa oleifera and Allamanda cathartica
against multiple drug resistant clinical
pathogens. International Journal of
Pharma Bio Sciences. 2013;4(1):768-775.
Hammed AM, Amosu AO, Awe AF,
Gbadamosi FF. Effects of moringa oleifera
leaf extracts on bacteria (Aeromonas
hydrophila) infected adults african mud cat
fish Clarias gariepinus (burchell, 1822).
International Journal of Current Research.
2015;7(11):22117-22122.

Farika EY, Suratma NA, Damriyasa IM.
The Extract of Moringa oleifera Leaves as
a Controller of Argulus sp. Infestation on
Comet Fish (Carassius auratus auratus).
Jurnal llmu dan Kesehatan Hewan.
2014;2(1):1-11.

Ikele C Bright, Mgbenka, B Obialo, lkele, C
Faith. Histopathological changes in the
gills and skin of Clarias gariepinus
challenged with Ichthyophthirius muiltifilis
and treated in dip bath treatment with

aqueous leaves. proceeding. 8th
International Symposium on  Aquatic
Animal Healthe Charlottetown, Pei,

Canada; 2018.

Arora DS, Jemimah GO, Harpreet K.
Bioprospecting of moringa (Moringaceae).
Journal of Pharmacognosy and
Phytocemistry. 2013;1(6):190-193.

37

Rosidah; AJFAR, 11(3): 30-38, 2021; Article no.AJFAR.64950

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Natsir H, AW Wahab, P Budi, AR Arif, RA
Arfah, SR Djakad, N Fajriani.
Phytochemical and Antioxidant
Analysis of Methanol Extract of Moringa
and Celery Leaes. Journal of
Physics:  Conference  Series. 2019;
1341:032023.

Taormina PJ, BA Niemira, LR Beuchat.
Inhibitory  activity of honey against
foodborne pathogens as influenced by the
presence of hydrogen peroxide and level
of antioxidant power. International Journal
of Food Microbiology. 2001;69(3):217-225.
Aliyu MY, Isma’l S, Mansur Al
Phytochemical analysis and determination
of antioxidant activity in methanol and
chloroform extracts of Moringa oleifera
Leaves. Proceedings of the 3rd YUMSCIC.
2017:16-20.

Boguslaw  Lipinskiv. = Review Article
Hydroxyl Radical and Its Scavengers in
Health and Disease; 2011.

Article ID 809696, 9 pages

Bamishaiye EIl, Olayemi FF, Awagu EF,
Bamshaiye OM. Proximate and
phytochemical composition of Moringa
oleifera leaves at three stages of
maturation. Advance Journal of Food
Science and Technology. 2011;3(4),233-
237.

Francis G, Kerem Z, Makkar HPS, Becker
K. The biological action of saponins in
animal system: A review. Br J Nutr.
2002;88(6):587—-605.

Raa J. The use of immunostimulants to
increase resistance of aquatic organism to
microbial infections. Diseases in Asian
aquaculture. 1992;39-50.
Available:https://ci.nii.ac.jp/naid/10029844
043/

Kresno SB. Immunology: Diagnosis and
laboratory  procedures. third edition.
medical school. university of Indonesia.
Jakarta. 2001;437.

Subryana N Wardiyanto, Susanti O. The
application of moringa leaf extract Moringa

oleifera (lam, 1785) to increase non
specific immunity of tilapia oreochromis
niloticus (linnaeus 1758) infected by
Aeromonas  hydrophila.  Journal  of

Aquaculture and Fish Health. 2020;
9(3):104-203.

Nur | Sukenda, Dana D. Resilience of
gifted tilapia (Oreochromis niloticus Linn)
seeds from broodstock that were

vaccinated against artificial infection by



65.

66.

67.

68.

Streptococus iniae. Indonesian Journal of
Aquaculture. 2004;3(1):37-43.

Haril JD, Tonga Y, Kaca IN. The effect of
addition of Moringa oleifera leaf flour to
commercial rations on carcass weight,
carcass percentage and non-carcass
percentage of broiler chickens. Agro
Echoes. 2018;23(1):53-58.

Mahfuds. Beer Waste Broiler Carcass and
Abdominal Fat; 2009.
Available:http: // aPNRS3-
setting.pdf //.

Sutedja L, Kardono LBS, Agustina H. Anti-
Protozoa nature of katuk leaves (Sauropus
androgynus merr). Medicinal Plants News.
1997;3(3):47-49.

Nouman W, Basra SMA, Siddiqut MT,
Yasmeen A, Gull T, Alcayde MAC.
Potential of Moringa oleifera |. as livestock
fodder crop: a review. Turkish Journal of
Agriculture and Forestry. 2013;37:1211-
1266.

(28) lutfi-2-

Rosidah; AJFAR, 11(3): 30-38, 2021; Article no.AJFAR.64950

69.

70.

71.

72.

Makkar HPS, Bekker K. Nutrien and
antiquality factors in diferent morphological
parts of Moringa oleifera tree. J. agri. Sci.
1997;128:311-322.

Stevens CG, Ugese FD, Otitoju GT,
Baiyeri KP. Proximate and anti-nutritional
composition of leaves and seeds of
Moringa oleifera In Nigeria: A comparative
study. Agro-Science Journal of Tropical
Agriculture, Food, Environment and
Extension. 2015;14(2):9-17.

Xie Y, Yang W, Tang F, Chen X, Ren L.
Antibacterial activities of flavonoids:
structure-activity relationship and
mechanism. Curr. Med. Chem. 2015;22:
132-149.

Kenconojati H, Rukmana NR. Inhibition
potency of drumstick leaf extract (Moringa
oleifera) towards Aeromonas hydrophila:
Preliminary  Study for  Aeromoniasis
Treatment Journal of Aquaculture Science.
2019;4(1):12-20.

© 2021 Rosidah; 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/64950

38



