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Firda Nurul Diah Ashshoffa. 2022. Pengaruh Lama Waktu Elisitasi Metil Jasmonat
Terhadap Biomassa dan Kadar Saponin Kultur Akar Adventif Ginseng Jawa (Talinum
paniculatum (Jacq.) Gaertn.) dalam Bioreaktor Bergelembung Tipe Balon.

Tesis ini di bawah bimbingan Prof. Dr. Y. Sri Wulan Manuhara, M.Si.! dan Dr. Alfinda Novi
Kristanti, DEA?, 'Departemen Biologi, *Departemen Kimia, Fakultas Sains dan Teknologi,
Universitas Airlangga, Surabaya.

ABSTRAK

Ginseng Jawa (Talinum paniculatum (Jacq.) Gaertn.) merupakan tanaman obat yang
memiliki senyawa bioaktif, yaitu saponin. Produksi biomassa dan saponin perlu
ditingkatkan untuk dapat memenuhi kebutuhan industri farmasi. Peningkatan produksi
dapat dilakukan melalui kultur in vitro akar adventif dalam bioreaktor bergelembung tipe
balon (BBTB) dengan optimasi lama waktu pemberian metil jasmonat (elisitor abiotik).
Penelitian ini bertujuan untuk mengetahui pengaruh lama waktu elisitasi metil jasmonat
terhadap biomassa dan kadar saponin kultur akar adventif ginseng jawa. Penelitian
dilakukan secara eksperimental di laboratorium. Setiap 2 gram akar adventif dikultur pada
media cair di erlenmeyer sistem shake flask. Pada usia 4 minggu kultivasi, akar adventif
dipindahkan ke BBTB skala 1 L berisi 400 mL media MS yang ditambah IBA 2 mg/L,
sukrosa 30 g/L dan metil jasmonat 0,2 mM sebanyak 8 mL. Akar adventif diberi perlakuan
lama waktu elisitasi metil jasmonat (0 minggu, 1 minggu, 2 minggu, 3 minggu, 4 minggu)
tanpa pengulangan. Pada hari terakhir elisitasi, akar adventif dipanen dan pengamatan
biomassa segar, biomassa kering, morfologi akar, kadar saponin, kadar MDA dan kadar
prolin dilakukan. Perhitungan kadar saponin, MDA dan prolin dilakukan menggunakan
spektrofotometer UV-VIS. Hasil penelitian menunjukkan perlakuan kontrol 0 minggu tanpa
elisitasi (KO) mampu meningkatkan rerata biomassa segar sebesar 1,517 gram dan rerata
biomassa kering sebesar 0,086 gram. Kadar saponin tertinggi diperoleh pada perlakuan
lama waktu elisitasi metil jasmonat 2 minggu (E2) sebesar 1945,2 mg/L setara dengan 5,84
mg/g berat kering. Pengamatan morfologi diameter akar paling tinggi diperoleh dari
perlakuan kontrol 4 minggu tanpa elisitasi (K4) yaitu diameter pangkal akar 878,11 pum,
tengah akar 779,12 um, dan ujung akar 498,71 um. Kadar MDA dan prolin tertinggi
didapatkan pada perlakuan lama waktu elisitasi metil jasmonat 4 minggu (E4) yakni
berturut-turut sebesar 40,75 uM/g berat kering dan 40,27 pM/g berat kering. Waktu
elisitasi metil jasmonat yang lebih lama menghambat pertumbuhan akar adventif namun
dapat menginduksi pembentukan saponin lebih tinggi sebagai bentuk pertahanan diri
terhadap kondisi cekaman abiotik. Waktu elisitasi metil jasmonat yang lebih lama juga
dapat meningkatkan kadar MDA dan prolin sebagai marker bahwa sel mengalami stres
akibat cekaman.

Kata kunci: Ginseng Jawa (7Talinum paniculatum (Jacq.) Gaertn.), bioreaktor bergelembung
tipe balon, metil jasmonat, saponin.
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Firda Nurul Diah Ashshoffa. 2022. Effect of Elicitation Duration of Methyl Jasmonate
to Biomass and Saponin Content of Javanese Ginseng (Talinum paniculatum (Jacq.)
Gaertn.) Adventitious Root Culture in Balloon Type Bubble Bioreactor.

This thesis is supervisored by Prof. Dr. Yosephine Sri Wulan Manuhara, M.Si.! and Dr. Alfinda
Novi Kristanti, DEA2, 'Biology Department, >Chemistry Department, Science and Technology
Faculty, Airlangga University, Surabaya.

ABSTRACT

Ginseng Jawa (Talinum paniculatum (Jacq.) Gaertn.) is a medicine plant that has saponin as
its bioactive compounds. Biomass and saponin production must be increased to complete
the needs of pharmaceutical industry. The enhancement can be done by adventitious root in
vitro culture in balloon type bubble bioreactor (BTBB) with optimation of methyl
jasmonate or Mela (abiotic elicitor) elicitation duration treatments. This research has
purpose to determine the effect of elicitation duration of methyl jasmonate on biomass and
saponin content of 7. paniculatum adventitious root culture. This research is done
experimentally in laboratory. Two grams of adventitious roots were cultivated in liquid
medium in shake flask. In 4 weeks, adventitious roots was transferred to BTBB 1 L scale
contained 400 mL MS medium supplemented with 2 mg/L IBA, 30 g/L sucrose and 8 mL
of 0,2 mM methyl jasmonate. Adventitious roots was treated with different elicitation
duration of methyl jasmonate treatment (0 week, 1 week, 2 weeks, 3 weeks, 4 weeks)
without replication. On the last day of elicitation, adventitious roots were harvested. Fresh
weight, dry weight, root morphology, saponin content, MDA and proline content were
observed. Saponin, MDA and proline levels were calculated by spectrophotometer UV-
VIS. The results showed that the control treatment 0 week without elicitation (K0O) was the
highest average fresh biomass about 1.517 g and the highest average dry biomass about
0.086 g. The highest levels of saponins were obtained in the 2-week elicitation treatment of
methyl jasmonate (E2) about 1945.2 mg/L, equivalent to 5.84 mg/g dry weight.
Morphological observations of the highest root diameter were obtained from the 4-week
control treatment (K4), with the diameter of the root base was 878.11 um, the middle root
was 779.12 um, and the root tip was 498.71 um. The highest levels of MDA and proline
were found in the 4-week elicitation time of methyl jasmonate (E4), which were 40.75
uM/g dry weight and 40.27 pM/g dry weight, respectively. Longer elicitation time of
methyl jasmonate inhibits the growth of adventitious roots but can induce higher saponin
production as a form of self-defense against abiotic stress conditions. Longer elicitation
time of methyl jasmonate can also increase MDA and proline levels as markers that cells
are under stress due to stress.

Keywords: Javanese Ginseng (7Talinum paniculatum (Jacq.) Gaertn.), balloon type bubble
bioreactor, methyl jasmonate (MelJa), saponin.
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