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Ringkasan Goldfish (Carassius auratus)
is one of the fishes that can be infe-
cted by parasites. Commonly, this fish
is often attacked by Argulus japonicus
ectoparasites. Control of infestation in
A. japonicus can be done by utilizing
one of the natural ingredients, Mori-
nga oleifera leaf extract, which conta-
ins of alkaloids, tannins, saponins and
fAavonoids. This study aims to determi-
ne the effect of M. oleifera leaf extract
in reducing the infestation of A. japo-
nicus and the optimal concentration of
M. oleifera leaf extract in reducing the
infestation of A. japonicus in goldfish
(C. auratus). This study used a com-
pletely randomized design (CRD) wi-
th treatments namely control, 600 ppm,
700 ppm, 800 ppm and 900 ppm with
Sour times of replication. The main pa-
rameter is the percentage decrease in
infestation of A. japonicus. The resul-
ts of the research data were analyzed
by using ANOVA and followed with the
Ducan Multiple Range Test. The resul-
ts showed that Moringa leaf extract co-
uld reduce the infestation of A. japoni-
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cus. The optimal concentration of Mo-
ringa leaf extract in reducing the in-
Sfestation of A. japonicus was obtained
Sfrom a concentration of 700 ppm.
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PENDAHULUAN

Ikan maskoki merupakan salah satu ik-

an yang mudabh terinfeksi parasit (Pong-
kowulao, 2012). Parasit pada ikan mas-

koki yang sering menyerang adalah ek-

toparasit A. japonicus. Prevalensi A. ja-

ponicus tahun 2014 di pasar ikan hi-

as Surabaya yaitu 73,4% di pasar hias

Patua dan 16,7% di pasar hias Gunung

sari (Hermawan, 2014).

Pengendalian infestasi A. japonicus de-
ngan menggunakan bahan alami seper-

ti pada penelitian (Kalsasin, 2014), meng-
gunakan perasaan biji papaya dapat me-
nurunkan infestasi A. japonicus pada
konsentrasi optimal 50 ppt sebesar 45%.
Penurunan infestasi A. japonicus dapat
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dilakukan dengan memanfaatkan bah-
an alami lainnya yaitu ekstrak daun ke-
lor (M. oleifera). Ekstrak daun kelor
(M. oleifera) memiliki kandungan 0.42%
alkaloid, 8.22 % tanin, dan 1.75% sa-
ponin (Ojiako, 2014). Kandungan eks-
trak daun M. oleifera dapat menyebabk-
an A. japonicus lepas dari inang sehing-
ga dapat menyebabkan kematian.

Tujuan Penelitian adalah untuk meng-
etahui pengaruh dan konsentrasi opti-
mal ekstrak daun kelor (M. oleifera) da-
lam menurunkan infestasi A. japonicus
pada ikan maskoki (C. auratus).

MATERI DAN METODE

Alat yang digunakan dalam penelitian
adalah satu akuarium pemeliharaan de-
ngan ukuran 48x30x28 cm’, 20 aku-
arium untuk perlakuan dengan ukuran
15x15x30 cm?, selang, aerator, batu ae-
rasi, timbangan digital, kertas saring,
beaker gelas 500 mL, DO meter, kertas
pH, aluminium foil, termometer, namp-
an, penggaris, blender, rotary vacuum
evaporator. Bahan yang digunakan da-
lam penelitian yaitu 40 ekor ikan mas-
koki dengan ukuran 5-10 cm, A. japo-
nicus sebanyak 240 ekor, 400 gram da-
un kelor yang sudah dikeringkan, eta-
nol 96%, air PDAM yang telah dien-
dapkan dan pellet.

Daun kelor berwarna hijau gelap yang
masih segar dipisahkan dari tangkainya
sebanyak 2 kilogram kemudian dike-
ringkan pada suhu ruangan 30-35°C se-
lama 24 jam (Oluduro, 2012). Daun ke-
lor dihaluskan dengan blender hingga
menjadi serbuk. Serbuk daun kelor di-
larutkan dengan etanol 96% (Kasolo et al.,
2011), sampai semua serbuk terendam
selama 3x24 jam pada suhu 30°C dan

disaring dengan kertas saring. Hasil sa-

ringan selanjutnya dievaporasi meng-

gunakan rotary vacuum evaporator se-

lama 1 jam 30 menit pada suhu 50-55°C
(Wulandari et al., 2018). Hasil ekstrak

dimasukkan ke dalam petridish ditung-

gu hingga dingin lalu ditutup menggu-

nakan aluminium foil selama 7 hari.

Infestasi buatan A. japonicus dilakuk-
an terlebih dahulu yaitu infestasi tiga
ekor A. japonicus pada masing-masing
ikan maskoki ke dalam akuarium tung-
gu hingga A. japonicus menempel pa-
da ikan mas koki. Tingkat infestasi ri-
ngan ditentukan 1-5 A. japonicus yang
menempel pada setiap ekor ikan (Kis-

miyati, 2009).

Sebanyak dua ekor ikan maskoki yang
telah terinfeksi A. japonicus, dimasuk-
an ke dalam masing-masing akuarium
sesuai dengan perlakuan. Pengamatan
pada ikan maskoki dilakukan selama
69 jam.

Analisis data dalam penelitian ini meng-
gunakan analisis keragaman atau ANO-
VA. Apabila hasil analisis sidik ragam
menunjukkan pengaruh yang berbeda
nyata atau berbeda sangat nyata, ma-
ka untuk perbandingan nilai dilakukan
dengan uji jarak berganda Duncan un-
tuk mengetahui perbedaan antara per-
lakuan satu dengan perlakuan yang la-
in.

HASIL DAN PEMBAHASAN

Konsentrasi ekstrak daun kelor pada pe-
nelitian berdasarkan pada penelitian pen-
dahuluan yang telah dilakukan. Hasil
penelitian menunjukkan bahwa perla-
kuan A (Kontrol) dan B (600 ppm) ti-
dak berbeda nyata, hal ini disebabkan
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Tabel 1 Rata-rata persentase penurunan infestasi A.
Japonicus

Perlakuan Rata-rata (%) + 8D
A (Kontrol) 37477+ 4384
B (600 ppm) 3747 £ 835
C (700 ppm} 83.30" + 13.63
D (800 ppm} TO80 + 15.94
E (900 ppm} T9.15% + 2966

lamanya proses perendaman ekstrak da-
un kelor yaitu 69 jam. Perlakuan A (Kon-
trol) mengalami kematian ikan sebanyak
tiga ekor sehingga adanya penurunan
infestasi Argulus japonicus, hal ini di-
karenakan tanpa adanya penambahan
ekstrak daun kelor sehingga A. japoni-
cus mengambil nutrisi pada ikan. Per-
lakuan C (700 ppm), D (800 ppm) dan
E (900 ppm) juga tidak berbeda nya-
ta, hal ini disebabkan karena adanya
kematian ikan pada perlakuan D seba-
nyak empat ekor dan perlakuan E seba-
nyak enam ekor ikan dari total delap-
an ekor jumlah ikan dalam satu perla-
kuan. Perbedaan perlakuan yang nyata
terdapat pada perlakuan A, B dengan
perlakuan C, D dan E (Tabel 1). Ber-
dasarkan uji ANOVA, hasil penelitian
menunjukkan adanya pengaruh pembe-
rian ekstrak daun kelor terhadap penu-
runan infestasi A. japonicus pada ik-
an Maskoki, kemudian dilanjutkan de-
ngan uji jarak berganda Duncan me-
nunjukkan adanya perbedaan notasi pa-
da pada beberapa perlakuan. Hasil kon-
sentrasi terbaik pada perlakuan C (700
ppm) yaitu persentase rata-rata penu-
runan infestasi A. japonicus adalah 83.3%.

Pemberian ekstrak daun kelor pada ik-
an Maskoki yang terserang A. japoni-
cus dapat menyebabkan terlepasnya pa-
rasit tersebut dari inang. Hal ini dise-
babkan ekstrak daun kelor memiliki kan-
dungan alkaloid, tannin, saponin dan
flavonoid (Rohyani et al., 2015). Se-
nyawa saponin memiliki mekanisme ker-

ja yaitu menghambat pembentukan se-
nyawa kompleks membran sel melalui
ikatan hidrogen, sehingga dapat meng-
hancurkan sifat permeabilitas membr-
an sel hingga menimbulkan kematian
sel (Juliantina et al., 2009). Senyawa
flavonoid dapat merusak membran sel
dengan cara mendenaturasi protein pa-
da membran sel,sehingga membran sel
terganggu permeabilitasnya dan menye-
babkan kebocoran isi sel (Rohyani et al.,
2015). Senyawa tannin yang bersifat meng-
ikat protein sehingga dapat menggangu
proses penyerapan protein, tannin ju-
ga dapat mengerutkan membran sel se-
hingga menggangu permeabilitas sel (Aji-
zah, 2018). Senyawa alkaloid bersifat
menyerang sistem syaraf sehingga me-
nimbulkan gejala kelumpuhan dan meng-
akibatkan kematian (Juliantina et al.,
2009).

Hasil pengamatan kualitas air sebelum
dan sesudah perlakuan mengalami per-
ubahan. Perubahan kualitas air masih
dikatakan baik, sebab selisih perbeda-
an masih dalam kisaran parameter ku-
alitas air yang baik untuk ikan mas-
koki. Parameter yang diukur yaitu de-
rajat keasaman (pH) dengan menggu-
nakan pH pen, sedangkan oksigen ter-
larut (DO) dan suhu dengan menggu-
nakan oksigen terlarut (DO) digital. Ha-
sil perubahan parameter pH setelah per-
lakuan menunjukkan adanya kenaikan.
Perubahan pada kenaikan pH tidak ber-
pengaruh karena ikan maskoki dapat hi-
dup dengan kisaran pH 6-7 (Fitriana
et al., 2016). Hasil pengamatan oksi-
gen terlarut (DO) mengalami penurun-
an pada setiap perlakuan. Perubahan ok-
sigen terlarut (DO) masih dikatakan ba-
ik sebab ikan maskoki hidup dengan
kisaran DO 4-7 mg/L. (Premalatha and
Lipton, 2007). Hasil pengamatan suhu
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mengalami penurunan. Hasil pengamat-
an suhu setelah perlakuan masih me-
nunjukkan kisaran suhu yang baik un-
tuk pertumbuhan ikan maskoki yaitu ber-
kisar antara 23-29°C (Premalatha and
Lipton, 2007). Data rata-rata kualitas
air pada penelitian ini disajikan pada
Tabel 2.

SIMPULAN

Berdasarkan hasil penelitian, ekstrak da-
un kelor (M. oleifera) terbukti dapat di-
gunakan untuk menurunkan infestasi A.
Japonicus pada ikan Maskoki (C. aura-
tus). Konsentrasi optimal ekstrak daun
kelor yang dapat diberikan untuk me-
nurunkan infestasi pada ikan Maskoki
selama 69 jam adalah 700 ppm dengan
rata-rata persentase penurunan sebesar
83.30%.
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Tabel 2 Data kualitas air sebelum dan sesudah perlakuan

Sebelum Perlakuan

Sesudah Perlakuan

Perlakuan (ppm}

pH DO (mg/L) Suhu (*C) pH DO (mg/L} Suhu (" C)
A (Konool) 7 446 285 72 4.34 271
B (600) 6.9 4.306 288 72 4.34 27
C(700) 6.9 4.43 288 73 4.32 27
D (800) 6.9 4.306 289 73 4.28 27
E (900) 6.8 449 288 73 4.39 26.9
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RUBRIC: 6TH-8TH SCIENCE ARGUMENT (CER)

CLAIM

Take an arguable position on the scientific topic and develop the essay around that stance.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

EVIDENCE

The essay introduces a precise, qualitative and/or quantitative claim based on the
scientific topic or text(s), regarding the relationship between dependent and
independent variables. The essay develops the claim and counterclaim fairly,
distinguishing the claim from alternate or opposing claims.

The essay introduces a clear, qualitative and/or quantitative claim based on the
scientific topic or text(s), regarding the relationship between dependent and
independent variables. The essay effectively acknowledges and distinguishes the
claim from alternate or opposing claims.

The essay attempts to introduce a qualitative and/or quantitative claim, based on
the scientific topic or text(s), but it may be somewhat unclear or not maintained
throughout the essay. The essay may not clearly acknowledge or distinguish the
claim from alternate or opposing claims.

The essay does not clearly make a claim based on the scientific topic or text(s), or
the claim is overly simplistic or vague. The essay does not acknowledge or
distinguish counterclaims.

Include relevant facts, definitions, and examples to back up the claim.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

REASONING

The essay supplies sufficient relevant, accurate qualitative and/or quantitative
data and evidence related to the scientific topic or text(s) to support its claim and
counterclaim.

The essay supplies relevant, accurate qualitative and/or quantitative data and
evidence related to the scientific topic or text(s) to support its claim and
counterclaim.

The essay supplies some qualitative and/or quantitative data and evidence, but it
may not be closely related to the scientific topic or text(s), or the support that is
offered relies mostly on summary of the source(s), thereby not effectively
supporting the essay's claim and counterclaim.

The essay supplies very little or no data and evidence to support its claim and
counterclaim, or the evidence that is provided is not clear or relevant.

Explain how or why each piece of evidence supports the claim.

ADVANCED

The essay effectively applies scientific ideas and principles in order to explain how
or why the cited evidence supports the claim. The essay demonstrates consistently
logical reasoning and understanding of the scientific topic and/or text(s). The
essay's explanations anticipate the audience's knowledge level and concerns
about this scientific topic.



PROFICIENT

DEVELOPING

EMERGING

FOCUS

The essay applies scientific reasoning in order to explain how or why the cited
evidence supports the claim. The essay demonstrates logical reasoning and
understanding of the scientific topic and/or text(s). The essay's explanations
attempt to anticipate the audience's knowledge level and concerns about this
scientific topic.

The essay includes some reasoning and understanding of the scientific topic
and/or text(s), but it does not effectively apply scientific ideas or principles to
explain how or why the evidence supports the claim.

The essay does not demonstrate clear or relevant reasoning to support the claim
or to demonstrate an understanding of the scientific topic and/or text(s).

Focus your writing on the prompt and task.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

ORGANIZATION

The essay maintains strong focus on the purpose and task, using the whole essay
to support and develop the claim and counterclaims evenly while thoroughly
addressing the demands of the prompt.

The essay addresses the demands of the prompt and is mostly focused on the
purpose and task. The essay may not acknowledge the claim and counterclaims
evenly throughout.

The essay may not fully address the demands of the prompt or stay focused on
the purpose and task. The writing may stray significantly off topic at times, and
introduce the writer's bias occasionally, making it difficult to follow the central
claim at times.

The essay does not maintain focus on purpose or task.

Organize your writing in a logical sequence.

ADVANCED

PROFICIENT

DEVELOPING

The essay incorporates an organizational structure throughout that establishes
clear relationships among the claim(s), counterclaims, reasons, and evidence.
Effective transitional words and phrases are included to clarify the relationships
between and among ideas (i.e. claim and reasons, reasons and evidence, claim
and counterclaim) in a way that strengthens the argument. The essay includes an
introduction and conclusion that effectively follows from and supports the
argument presented.

The essay incorporates an organizational structure with clear transitional words
and phrases that show the relationship between and among ideas. The essay
includes a progression of ideas from beginning to end, including an introduction
and concluding statement or section that follows from and supports the argument
presented.

The essay uses a basic organizational structure and minimal transitional words
and phrases, though relationships between and among ideas are not consistently



EMERGING

LANGUAGE

clear. The essay moves from beginning to end; however, an introduction and/or
conclusion may not be clearly evident.

The essay does not have an organizational structure and may simply offer a series
of ideas without any clear transitions or connections. An introduction and
conclusion are not evident.

Pay close attention to your tone, style, word choice, and sentence structure when writing.

ADVANCED

PROFICIENT

DEVELOPING

EMERGING

The essay effectively establishes and maintains a formal style and objective tone
and incorporates language that anticipates the reader's knowledge level and
concerns. The essay consistently demonstrates a clear command of conventions,
while also employing discipline-specific word choices and varied sentence
structure.

The essay generally establishes and maintains a formal style with few possible
exceptions and incorporates language that anticipates the reader's knowledge
level and concerns. The essay demonstrates a general command of conventions,
while also employing discipline-specific word choices and some variety in
sentence structure.

The essay does not maintain a formal style consistently and incorporates language
that may not show an awareness of the reader's knowledge or concerns. The essay
may contain errors in conventions that interfere with meaning. Some attempts at
discipline-specific word choices are made, and sentence structure may not vary
often.

The essay employs language that is inappropriate for the audience and is not
formal in style. The essay may contain pervasive errors in conventions that
interfere with meaning, word choice is not discipline-specific, and sentence
structures are simplistic and unvaried.



