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PENGEMBANGAN E-HANDOUT BERBASIS PROBLEM BASED
LEARNING KONSEP FITOREMEDIASI BIJI KELOR (Moringa oleifera)
SEBAGAI BIOKOAGULAN PADA PENGOLAHAN LIMBAH TEKSTIL
SASIRANGAN (Oleh: Novita Rahmayanti; Pembimbing: Dra. Hj. Sri Amintarti,
M.Si.; 2025)

ABSTRAK

Kain sasirangan budaya khas Kalimantan Selatan banyak diproduksi oleh rumah
industri di Kampung Sasirangan Banjarmasin menghasilkan limbah tekstil yang
dapat mencemari air sungai akibat pengrajin industri kain sasirangan kerap
membuang air limbah langsung ke sungai sehingga membutuhkan alternatif
pengolahan limbah yang efektif, murah dan efisien. Pengolahan air limbah tekstil
dilakukan konsep fitoremediasi dengan serbuk biji kelor (Moringa oleifera)
sebagai biokoagulan yang mengendapkan polutan sisa limbah tekstil sasirangan
dengan percobaan konsentrasi 2 gr, 4 gr, 6 gr, 8 gr, dan 10 gr serbuk biji kelor. Uji
fitoremediasi dilakukan pada 1 jam dan 24 jam setelah perlakuan dengan
pendukung berupa suhu, Ph, DO, dan TDS. Fitoremediasi biji kelor sebagai
biokoagulan efektif mengendapkan polutan serta memengaruhi nilai parameter di
bawah standar baku mutu limbah. Penelitian ini merupakan pengembangan E-
Handout penunjang mata kuliah Bioteknologi dengan metode 4D (Thiagarajan et
al., 1974) berbasis problem based learning yang dilakukan sampai pada tahap
dissemination terbatas. Subjek uji kesesuaian dan uji kelayakan dilakukan oleh 2
orang validator, uji keterbacaan dilakukan oleh 6 mahasiswa dan uji respon oleh 9
mahasiswa Pendidikan Biologi PMIPA FKIP ULM Banjarmasin yang telah lulus
mata kuliah Biteknologi. Hasil penelitian menunjukkan bahwa E-Handout yang
dikembangkan memperoleh persentase 91,6 pada uji kesesuaian dengan kriteria
sangat sesuai, 92,4% pada uji kelayakan dengan kriteria sangat layak, 94,2% pada
keterbacaan dengan kriteria sangat baik dan 93,8% pada respon dengan kriteria
sangat baik.

Kata Kunci: E-Handout, fitoremediasi limbah tekstil sasirangan, biokoagulan biji
kelor, 4-D.



DEVELOPMENT OF E-HANDOUT BASED ON PROBLEM-BASED
LEARNING CONCEPT OF MORINGA SEED (Moringa oleifera)
PHYTOREMEDIATION AS A BIOCOAGULANT IN THE PROCESSING
OF SASIRANGAN TEXTILE WASTE (By: Novita Rahmayanti; Supervisor:
Dra. Hj. Sri Amintarti, M.Si.; 2025)

ABSTRACT

Sasirangan cloth, a cultural hallmark of South Kalimantan, is widely produced by
home industries in Kampung Sasirangan, Banjarmasin, generating textile waste
that can pollute river water because Sasirangan cloth artisans often discharge
wastewater directly into the river. This necessitates an effective, inexpensive, and
efficient waste treatment alternative. The treatment of textile wastewater was
carried out using the phytoremediation concept with moringa seed powder
(Moringa oleifera) as a biocoagulant to precipitate the pollutants from the
sasirangan textile waste, with experiments conducted at concentrations of 2 g, 4 g,
6 g, 8 g, and 10 g of moringa seed powder. Phytoremediation tests were
conducted at 1 hour and 24 hours after treatment, supported by parameters such as
temperature, pH, DO, and TDS. Moringa seed phytoremediation as an effective
biocoagulant precipitates pollutants and affects parameter values below the
standard waste quality benchmarks. This research is the development of an E-
Handout to support the Biotechnology course using the 4D method (Thiagarajan
et al., 1974) based on problem-based learning, conducted up to the limited
dissemination stage. The suitability and feasibility tests were conducted by 2
validators, the readability test by 6 students, and the response test by 9 Biology
Education students from PMIPA FKIP ULM Banjarmasin who had completed the
Biotechnology course. The research results show that the developed E-Handout
received a percentage of 91.6% in the suitability test with the criterion of very
suitable, 92.4% in the feasibility test with the criterion of very feasible, 94.2% in
the readability test with the criterion of very good, and 93.8% in the response test
with the criterion of very good.

Keywords: E-Handout, phytoremediation of sasirangan textile waste, moringa
seed biocoagulant, 4-D.
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