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ABSTRACT

Banana plants from the Musaceae family thrive in tropical countries, especially in Indonesia, with various types and
one of them is Musa paradisiaca Linn (MPL). Banana is an important horticultural plant considering its high
productivity and take place regardless the season. Various parts of banana plants such as flower, fruit, leave, stem,
and tuber can be utilized as food. Chemical constituents of ethanol extract of MPL stem were identified and
characterized by LCMS/MS-QTOF. Based on the results of MS fragmentation, MPL extracts contained 10
components which were Mubenoside A; 25 (R) - Ruscogenin -1-O-B-D-glucopyranosyl (1 — 2) -B-D-
fucopyranoside; Oleanolic acid 3-O-B-D-xylopyranosyl- (I — 2) -a-L-arabinopyranosyl-28-O-B-D glucopyranosyl-
(1 — 6) -B-D glucopyranoside; Raddeanoside; Baicalein-6-glucuronide; Undulatoside A; 26-Deoxyactein; Methyl
ophiopogonone A; Ginsenoside Rh4; Eclalbasaponin VIII. These constituents were found to be compounds with
known medicinal activity. A toxicity test was performed by Brine shrimp lethality bioassay. The toxicity properties
of ethanol extract of MPL showed LCsy 894.46 ppm
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INTRODUCTION

Banana plants can thrive in tropical and sub-tropical areas. These plants can grow with the diversity of
species in Indonesia with its tropical climate. Banana plants can produce throughout the year, regardless
the season. Indonesia is one of the largest banana producing countries with various varieties.! One of the
superior varieties is Musa Paradisiaca Linn (MPL). All parts of the banana plant have many benefits, one
of which is its stem. From previous studies, Musa Paradisiaca L stems consist of several secondary
metabolites, such as alkaloids, steroids like PB-sitosterol, saponins, flavonoids.> Banana pseudo stem
extracts also contain terpenoid compounds, cardiac glycoside, steroids, alkaloid saponins, tannins, and
flavonoids.> The presence of these metabolite compounds is a signal that extracts has the potential to be
developed as a medicine. So far, all parts of the plant have also been used traditionally to treat diarrhea,
dysentery, diabetes, hypertension, spur, uremia, nephritis, gout, heart disease, and anti-fungal. **

Thus we will report the bioactive components of the ethanol extract of MPL stem from North Sumatera,
Indonesia and its toxicity properties.

EXPERIMENTAL
Plant Material and Extraction
Stems of MPL with a diameter of 15-20 cm were collected from Deli Serdang District, North Sumatera.
The stems were rinsed with water and cut into thin slices. The thin slices were dried and powdered.
Subsequently, the powder of MPL was extracted using 96% ethanol by the maceration method. The
ethanol extract of MPL stem was then characterized.
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Preparation of LCMS / MS-QTOF Characterization Test Samples

A total of 0.5 g of MPL stem ethanol extract was dissolved in 10 mL methanol, sonicated for 30 minutes
and homogenized. The mixture was filtrated using a 0.22 ym a GHP/PTFE membrane filter. Then a total
of 10 pL was injected into the UPLC system.

QT-OF Conditions

The QT-OF uses a binary solvent delivery system, namely 0.1% formic acid and 0.1% formic acid in
acetonitrile. Agilent Poroshell 120 EC-C18 Column Chromatography (3.0 x 50.0 mm, 2.7 um) at 40°C
column temperature. Detection by PDA (photodiode array detection) at 180-380 nm, Hyster autosampler
(15°C) was used. The sample volume was 10 pL with detection of positive and negative ions (m/z)
between 50-1200 Da. The UNIFI software can identify the mass spectrum of a compound, which is
adapted to the mass spectrum in the library.

Brine Shrimp Lethality Bioassay

Hatching of Artemia salina Leach cyst for 48 hours, and toxicity activity test was carried out at 3
concentrations of extract solution of 10, 100, 500 ppm and the addition of 20 mL of seawater. Testing was
conducted by entering 30 shrimp larvae. As control is seawater that is not given a sample extract. The
number of shrimp larvae that died was counted after 1 day of adding the extract as a percentage to
determine the LCso value which gave a 50% mortality rate due to the effect of the extract.®®

RESULTS AND DISCUSSION

LCMS/MS-QTOF Investigation
The ethanol extract of MPL stem samples were analyzed using LCMS/MS-QTOF with UNIFI Software
that can identify the mass spectrum of compounds in the sample. There were 10 compounds which
matched to the library of tools on a negative ESI and a positive ESI as listed in Table-1.
The interesting thing in this work is that all of the identified compounds in MPL stem extracts are known
to have some biological activity. Previous studies of these bioactive compounds include the mechanism of
the compound Ruscogenin and Radix Ophiopogon japonicus as anti-inflammatory and vascular
disorders.’

Table-1: Compounds of Extracts MPL stems analyzed by LCMS/MS-QTOF

ESI Proposed Compound Identity Molecular Retention Mass
Formula Time (RT) Accuracy
(ppm)
+ Mubenoside A C4sH72017 13.13 -3.79
+ 25(R)-Ruscogenin-1-O-B-D glucopyranosyl (1—2)-p-D- C39oHe2O13 13.14 -3.50
fucopyranoside
+ Oleanolic acid 3-O-B-D-xylopyranos-yl-(1—2)-a-L- CspHzg4On1 16.46 -0.41
arabinopyranosyl-28-O-3-D-glucopyranosyl-(1—6)-p-D-
glucopyranoside
+ Raddeanoside R7 Cs3HgsO21 16.65 -0.45
+ Baicalein-6-glucuronide Co1Hi3011 0.54 0.24
+ Undulatoside A Ci6Hi309 0.54 3.88
+ 26-Deoxyactein C37Hs6010 4.92 4.92
- Methyl ophiopogonone A Ci9H160s 14.94 -3.56
- Ginsenoside Rh4 C36Hs0Os 17.93 3.90
- Eclalbasaponin VIII Cs36He20s 18.93 1.87

Fruits and vegetables containing oleanolic acid, a triterpenoid pentacyclic type, have potential for
therapeutic purposes in various diseases.' Some of the pharmacological activities of oleanolic acid are
antiinflammation, antioxidant, antitumor, anticancer,'""* and hepatoprotector.'* Biological activity of
oleanolic acid and its derivatives include antidiabetes'® and antimicrobes.'®
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Plants containing raddeanoside have antitumor, antimicrobial, antiinflammatory activities.'” Baicalin
(baicalein 7-O-glucuronide) has anti-allergy, anti-inflammatory, and antioxidant activity and is also used
as a treatment for hepatitis, hyperlipidemia and lipolysis.!”

Plants that contain major constituents, one of which is undulatosides, are used in the treatment of
diabetes.?® The use of 26-Deoxyactein triterpenoid tetracyclic compounds at low levels of the Cimicifuga
foetida L. thizome showed a significant antitumor activity.?!

Methylophiopogonanone compounds contained in the biological activity of Radix Ophiopogonis Japonici
include low oral bioavailability (5% - 19%) and can treat CVD (cardiovascular disease).”? Previous
studies indicated that one of the active ingredients of Methylophiopogonanone A in Radix Ophiopogonis
was used in the treatment of hepatitis B sufferers with liver fibrosis.?

Herbal medicine (ginseng) which has main constituents of ginsenosides and their derivatives is proven to
be active as an antiinflammation.”* Eclalbasaponin plants Eclipta prostrate, and extracts from these plants
have potential antidiabetic activity and do not show hepatotoxicity. °
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Fig.-1: The LC Chromatograms (ESI+) of Ethanol Extract of MPL Stems
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Fig.-2. The LC Chromatograms (ESI-) of Ethanol Extract of MPL Stems
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Fig.-3: The Structure of the Compound was identified from Ethanol Extract of MPL: (a) Methyl ophiogonone A (b)
Eclalbasaponinn VIII (c¢) Undulatoside A (d) Ginsenoside (e) Baicalein (f) 26-deoxyactein; R; = OXyl; R, =H
(g) Raddeanosida R7; Ry = f-D-Glc(1—2)-a-L-Ara; R, = CHs; R3 = a-L-Rha(1—4)- B-D-Glc (h) Oleanolic acid 3-
0O-B-D-xylopyranos-yl-(1—2)-a-L- arabinopyranosyl-28-O-p-D-glucopyranosyl (1—6)-B-D-glucopyranoside (i)
Ruscogenin

Toxicity Activity
Toxicity values with BSLT showed that the ethanol extract of MPL stem gave a mortality percentage with
LCso 894.46 ppm. The observations for the percentage of mortality of shrimp larvae are presented in

Table-2.
Table-2: Toxicity of Ethanol Extract of Musa paradisiaca L Stem

Extract Concentration Total of Amount of Mortality LCso (ppm)
(ppm) Larva Dead Larva (%) 50 PP
Ethanol Extract of
MPL Stem 10 30 7 23.33
100 30 8 26.66 894.46
500 30 16 53.33

The pure component of eclalbasaponin has an LCs value of 16.21 - 17.78,% which is categorized as very
toxic according to the classification of toxicity Meyer et al.**’” While the MPL stem extract contained
eclalbasaponin compounds with LCso value of 894.46, which was classified in the moderate category.
Bioassay method of saltwater shrimp lethality as an initial method in detecting bioactive in extract
samples to determine the development of extracts from an ingredient used in predicting the cytotoxic,
antitumor, and pesticide activities of the extract. Presumably, these compounds are Oleanolic Acid,
Raddeanoside, Baicalein 7-O-glucuronide, 26-deoxyactein, Methylophiopogonanone A, and
Eclalbasaponin based on previous literature.
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CONCLUSION

Some active compounds can be found in the stem of Musa Paradisiaca Linn, which is rarely used after
harvesting. It turns out that plant stems can be a source of useful medicinal ingredients. This research has
shown that there are useful drug agents in the stem of MPL extract which need to be exploited.
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