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Abstract. The aim of this study was to evaluate the effect of Melastoma malabathricum leaf
extract on growth and spawning of the blue swimming crab Portunus pelagicus. This research
was conducted from March to May 2019 at the Hasanuddin University mini hatchery in Barru
Regency, South Sulawesi Province, Indonesia. The study used five treatment doses of M
malabathricum leaf extract: 0, 5, 10, 15, and 20pg/g of female crab body weight. The extract
was dissolved in water and an aliquot of 0.1 mL was injected into each crab. The results
showed that there was a decrease in growth in all treatments within the first 10 days after
injection, but an increase after the 20th day. Doses of 15 and 20 ug/g resulted in the highest
spawning rate, ic 100% after 30 days. Crabs with no extract treatment had the lowest spawning
rate, which was only 33%. The conclusion of this study is that an appropriate dose of M.
malabathricum leaf extract can be used to stimulate spawning of Portunus pelagicus.

1. Introduction
The blue swimming crab (Portunus pelagicus) is one of the marine fisheries commodities that can be
cultivated but aquaculture of this species is not as yet well developed. One of the problems faced in
aquaculture is the availability of seeds in sufficient quantities and quality. Today, crabs can be bred in
the hatchery but the outputs are not sufficient. The survival of larvae and crablets is still low [1]. The
mortality rate of larvae is influenced by broodstock, water, and feed quality. The quality of the crab
broodstock used in hatcheries is often still low and information about good quality broodstock is still
lim§®d.

ontrol of gonadal maturation, particularly ovary maturation, is a major problem for the
development of crustacean culture, since in several species the gonads do not mature without external
manipulation [2]. Gonadal maturation in crustaceans (shrimp and crabs) can be stimulated by
nrmonal approaches, nutrition [3] and the environment [4]. The hormonal approach most commonly
used for ovarian maturation in crustaceans is eye stalk ablation [5]. This method effectively stimulates
gonadal maturation, but in the long term it can reduce larval quality, as well as being contrary to
animal welfare, which has recently become a strong issue in aquaculture.
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Nowadays BEprbs or herbal products also have a significant role in aquaculture [6]. There are
advantages in using herbs that are environmentally safe and are not hazardous for the cultivated
organisms. The active compounds in herbal products include phenols, polyphenols, alkaloids,
quinones, triterpenoids, steroids, lectins, and polypeptides [7,8]. These substances have the ability to
act as tonics to enhance the immune system, as growth promoters to increase the growth rate [9], as
appetite stimulators, as an inducer or aphrodisiac in gonadal maturation [10] and as antifertility agents
11

ﬂa{elasmma malabathricum, known as Malabar melastome, Indian rhododendron, Singapore
thododendron and senduduk, is a flowering plant in th%amily Melastomataceae with a number of
medicinal uses, including the ability to promote fertility [ 12]. The aim of this study was tEvaluate the
effect of M. malabathricum leaf extract on growth and spawning of P. pelagicus. The results of this
study are expected to be useful as information regarding the use of herbal extracts when preparing
broodstock in crab hatcheries.

2. Materials and method
This research was conducted in March - May 2019 at the mini Hatchery of Hasanuddin University,
Barru Regency, South Sulawesi Province, Indonesia.

2.1. Preparation of M. malabathricum leaf extract

Fresh Melastoma malabathricum leaf samples were obtained from Pinrang Regency in South Sulawesi
Province. Approximately 2 kg of fresh leaves were taken and washed and then dried in an oven at
40°C. After drying the leaves were blended and then macerated using 80% ethanol with a ratio of 1: 5
(100 g of blended leaves in 0 mL of 80% ethanol). The maceration procedure was repeated 3 times
(3x24 hours). The resulting ethanol extract was then concentrated in a rotary evaporator at 40°C. The
concentrated ethanol extract produced was used for testing on Portunus pelagicus broodstock.

2.2. Experimental animals.

Immature female blue swimming crabs Portunus pelagicus were used for in vivo assay. There were 80
female crabs used in this study obtained from fishermen operating in the waters of Suppa, Pinrang
Regency. The body weight was between 61-72 g and carapace width between 72-92 mm. The crabs
were adapted to the rearing environment for 2-3 days before extract injection.

2.3. Experimental design.

The treatments applied were five different doses of M. malabathricum leaf extract: 0, 5, 10, 15, and 20
pg/g of female crab body weight. The extract was dissolved in water and an aliquot of 0.1 mL was
injected into each crab.

The crabs were kept in concrete tanks with sand as a substrate. The depth ofna water in the tanks
was approximately 80 em. The crabs were fed with fish and squid at a rate of approximately 10% of
cmbm:ly weight with two feeding times per day. Water quality was maintained at: dissolved oxygen
> 6; pH 7-8; salinity =32 ppt and temperature =30°C.

2.4. Parameters measured and data analysis.

The parameters measured were crab growth and spawning rate. Growth was measured on the 10th and
20th days after extract injection, while the spawning rate was observed until the 30th day after extract
injection. The growth was calculated as the difference between the weight on day n and the initial
weight at the tinf§ of injection. Spawning rate was the percentage of crabs that had spawned. The data
were tabulated; the mean and standard deviation (SD) were calculated. Data were presented as mean +
SD. Statistical analysis performed was quadratic regression of the parameter values against the dose of
leaf extract injected.
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3. Results

3.1. Crab growth

The response of P. pelagicus to injection with Melastoma malabathricum leaf extract varied
depending on the dose of the extract which had been injected (Figure 1). During the first 10 days after
injection, crab growth was lower in injected crabs than in the controls without extract treatment (R* =
0.717). However, by the 20th day, the growth of crabs treated with M. malabathricum leaf extract was
higher than that of the controls (R* = 0.674).
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Figure 1. Growth of P. pelagicus at 10 and 20 days after injection with M
malabathricum leaf extract at different concentrations (0, 5, 10, 15 and 20 ug/g of
crab body weight)

3.2. Spawning Rate

Blue swimming crab P. pelagicus spawning rate was strongly influenced by the injection of M.
malabathricum leaf extract (R* = 0918). Spawning rate was highest (100%) in crabs treated with
injections of 15 and 20 ug/g body weight. Without extract injection, only 33% of the control crabs
spawned within the study period (Figure 2).
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Figure 2. Spawning rate of P. pelagicus 30 days after M. malabathricum extract
injection
4. Discussion
The results of this study indicate that M. malabathricum leaf extract can be used to stimulate spawning
in female blue swimming crabs P. pelagicus. However, there is a need to be careful about the dosage.
There is an optimal dose that has a physiological effect. If the dosage is too low, it will m?:re
effective; however, if it is too high it can cause inhibition [13]. In the mangrove crqcyﬂa sp., a dose
of 1 mg/g of body weight acts as a stimulant on the reproduction process, whereas a dose of 2 mg/g of
body weight acts as an inhibitor.

M. malabathricum extract administered to rats 1s safe even at a high dose of 5 mg/g of bodygyeight
and has no oral toxicity [14]. An acute toxicity study on rats at doses of 2 mg/g and 5 mg/g did not
result in any mortality in the treated rats and no toxic effects were observedhroughout the 14 days
study period. Physical observations of the rats indicated no signs of change irggkin and fur, eyes and
mucus membrane, behaviour patterns, tremors, salivation, diarrheal and sleep. The body weight of the
treated male and fe rats increased gradually but was not significantly different compared to those
of the control rats. Gross necropsy findings did not reveal any changes in the organs. The clinical
observations and biochemical measurements reflected normal status of the kv and liver functions,
and histopathological evaluations of these organs all together revealed that there were no significant
differences between the control and the test groups. Although the doses used in this study were much
lower than those in the study on rats, there is a need for more in-depth research regarding the possible
toxicity of M. malabathricum to crabs.

The effect of the M. malabathricum leaf extract on the growth and spawning of blue swimming
crabs can be assumed to be caused by the active substances contained in the leaves. Although in this
study no active substances which might be influeal were measured, previous studies have identified
an analogestrogen in M. malabathricum. Farizah et al. reported an increase estradiol concentrations in
the hemolymph of mangrofg crabs after the application of M. malabathricum extract [10]. Estradiol
injection was thought to indirectly stimulate ovarian developme nd vitellogenesis in female
Portunus trituberculatus, a crab closely related to P. pelagicus,ngyl mediating the secretion of
hormones and gene expression in the endocrine organs (e.g. eyestalk and mandibular organs) [14].
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5. Conclusion

The main conclusion drawn from this study is that the right dgfg of M. malabathricum leaf extract
could be used to stimulate spawning in P. pelagicus. The 15 ug/g of crab body weight was found to be
the best dose in terms of crab growth and spawning.

Acknowledgement

The authors would like to thank Hasanuddin University for the research funds provided through the
Universitas Hasanuddin Basic Research Program in 2019.

References

[1]  Trijuno D D, Fujaya Y, Agviranti A and Marhama S 2016 Quality of Blue swimming crab
Portunus pelagicus Larvae from Domesticated Broodstock Aquac. Indones. 16 22-8

[2] Summavielle T, Riberiro Rocha Monteiro P, Reis-Henriques M A and Coimbra J 2003 In vitro
metabolism of steroid hormones by ovary and hepatopancreas of the crustacean Penaeid
shrimp Marsupenaeus japonicus Sci. Mar 67 299-306

[3] Oniam V, Chuchit L and Arkronrat W 2012 Reproductive performance and larval quality of
blue swimming crab ( Portunus pelagicus ) broodstock , fed with different feeds
Songklanakarin J. Sci. Technol. 34 381-6

[4] Ventura T and Sagi A 2012 The insulin-like androgenic gland hormone in crustaceans : From a
single gene silencing to a wide amray of sexual manipulation-based biotechnologies
Biotechnol. Adv. 30 1543-50

[5] Pervaiz P A, Jhon S M and Sikdar-bar M 2011 Studies on the effect of unilateeyral estalk
ablation in maturation of gonads of a freshwater prawn Macrobrachium dayanum World .J.
Zool. 6 159-63

[6] Direkbusarakom S 2011 Application of Medicinal Herbs to Aquaculture in Asia Walailak J. Sei.
Technol 17-14

[7] Kalaiselvi V C, Saravana B, Kalpana R, Rajkumar G and Satgurunathan T 2018 Phyllanthus
amarus enriched Artemia nauplii enhanced survival , growth and nutritional quality of early
post-larvae of the prawn Macrobrachium rosenbergii Clin. Nutr. Metab. 1 1-15

[8] Mustafa G, Arif R, Atta A, Sharif S and Jamil A 2017 Bioactive Compounds from Medicinal
Plants and Their Importance in Drug Discovery in Pakistan Matrix Sci. Pharma 1 17-26

[9] Babaheydari B and Heyrati P 2014 The dietary wood betony , Stachys lavandulifolia Vahl
extract as a growth promoter and immune enhancer in common carp ( Cyprinus carpio )
Iran. J. Vet. Res. 15 359-63

[10] Farizah N, Jr M Z, Darusman L K, Boediono A and Suprayudi M A 2017 Accelerated ovarian
maturation of mud crab ( Scylla olivacea ) using ethanol extract of Melastoma
malabathricum leaf AACL Bioflux 10 911-921

[11] Jain S, Choudhary G P and Jain D K 2015 Medicinal plants with potential anti-fertility activity:
A review [nt. J. Green Pharm. 9 2238

[12] Joffry S M, Yob N J, Rofiee M S, Affandi M M R M M, Suhaili Z, Othman F, Akim A M, Desa
M N M and Zakaria Z A 2012 Melastoma malabathricum (L.) smith ethnomedicinal uses,
chemical constituents, and pharmacological properties: A review Evidence-based
Complement. Altern. Med. 1-48

[13] Alnajar Z A A, Abdulla M A, Ali H M and Alshawsh M 2012 Acute toxicity evaluation,
antibacterial, antioxidant and immunomodulatory effects of Melastoma malabathricum
Molecules 17 3547-59

[14] Lu Y, Liu M, Gong J, Cheng Y and Wu X 2018 Effect of exogenous estrogen on the ovarian
development and gene expression in the female swimming crab Portunus trituberculatus
(Miers, 1876) (Decapoda: Brachyura: Portunidae) J. Crustac. Biol. 38 367-373




lam_2019 IOP_Conf._Ser. Earth_Environ. Sci. 370 012029 .

ORIGINALITY REPORT

18 14 10 o7

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

www.bioflux.com.ro

Internet Source

%

)

www.ijphrd.com

Internet Source

%

e

research.aalto.fi

Internet Source

"l

=

Submitted to Universiti Sains Malaysia
Student Paper

"l

£l

academic.oup.com

Internet Source

%]

baadalsg.inflibnet.ac.in

Internet Source

%]

=0

Teresa Summavielle, Pedro Riberiro Rocha
Monteiro, Maria Armanda Reis-Henriques, Joao
Coimbra. "In vitro metabolism of steroid
hormones by ovary and hepatopancreas of the
crustacean Penaeid shrimp Marsupenaeus
Japonicus", Scientia Marina, 2007

Publication

%]




www.drdoughlittle.com

Internet Source

mdpi.com

Internet Source

%]

RN
(@)

pinpdf.com

Internet Source

insightsociety.or
Interngt Source y g <%1
biodiversitas.mipa.uns.ac.id
Internet Source p <%1
www.frontiersin.or
Internet Source g <%1
Alia Erum, Sajid Bashir, Shazia Saghir, Ume < 1
Rugia Tulain et al. " Acute toxicity studies of a °
novel excipient arabinoxylan isolated from
Ispaghula ( ) husk ", Drug and Chemical
Toxicology, 2014
Publication
Francis P. Ebling, Owen J. Arthurs, Ben W. <%1

Turney, Anna S. Cronin. "Seasonal
Neuroendocrine Rhythms in the Male Siberian
Hamster Persist After Monosodium Glutamate-
Induced Lesions of the Arcuate Nucleus in the
Neonatal Period", Journal of
Neuroendocrinology, 2002

Publication




PECQUET, PFEIFER, GAULDIE, FRITSCHE.
"Immunoglobulin E suppression and cytokine
modulation in mice orally tolerized to -
lactoglobulin®, Immunology, 2001

Publication

16

He Zhou, Qian Wang, Hai-Jin Liu, Qi Chen et al. <o, 1
" Androgenetic haploid Japanese pufferfish ( ) 0
induced by cold shock ", Aquaculture Research,

2019

Publication

Yushinta Fujaya Andi Aliah Hidayan, Asmi Citra <, 1
Malina A.R. Tassakka, Umi Kalsum. °
"Domestication of Blue Swimming Crab for
Sustainability: Growth and Genetic Change”,

European Journal of Sustainable Development,
2019

Publication

EXCLUDE QUOTES ON EXCLUDE MATCHES <5

EXCLUDE ON WORDS
BIBLIOGRAPHY



	lam_2019_IOP_Conf._Ser.__Earth_Environ._Sci._370_012029_1.pdf
	by Dwi Kesuma Sari

	lam_2019_IOP_Conf._Ser.__Earth_Environ._Sci._370_012029_1.pdf
	ORIGINALITY REPORT
	PRIMARY SOURCES


