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Indonesia has abundant biodiversity and great potential as a source for the development
of natural organic chemical compounds. One plant that is widely used traditionally is
Japanese papaya (Cnidoscolus aconitifolius), which is known to have potential as a
source of natural chemical compounds because it contains various secondary
metabolites with pharmacological activities. This study aims to isolate and identify
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NMR ' using gravity column chromatography and thin layer chromatography. The
identification of compound structures was carried out using Proton Nuclear Magnetic
Resonance (*H-NMR) and Carbon-13 Nuclear Magnetic Resonance (*C-NMR)
spectroscopy. The analysis results showed that the obtained isolate is suspected to be a
compound in the flavanone group, namely 3',4’,5-trihydroxyflavanone.
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Introduction

Indonesia is one of the countries with a
very high level of biodiversity, so it has a wide
variety of plants with various potentials as
sources for the development of natural organic
chemicals. In addition, some people choose to use
plants as traditional medicines, due to the high
prices of factory-made medicines that are not
matched by the purchasing power of the
community [1]. The WHO also estimates that
more than 80% of the world's population
regularly uses medicinal plants to meet their
primary health needs [2]. One plant that contains
various types of secondary metabolites and can be
used as a medicinal ingredient is Japanese papaya
(Cnidoscolus aconitifolius) [3].

Cnidoscolus aconitifolius is a plant from the
Euphorbiaceae family, classified as a shrub that can

reach a height of 6 meters, with finger-shaped
leaves 32 cm long and 30 cm wide, and petioles [4].
This plant is used as a food source and as a
traditional ~medicine to treat diabetes,
inflammation, and obesity [5,6].

Previous studies have reported that
research on Cnidoscolus aconitifolius leaves shows
the presence of alkaloids, phenols, flavonoids,
saponins, tannins, and terpenoids based on
phytochemical tests [7]. These compounds can
have  pharmacological effects, including
antimicrobial and antioxidant properties [4]. This
finding is reinforced by another study that also
reported the presence of steroid compounds in the
ethyl acetate fraction [8].

In line with these findings, modern theory
explains that secondary metabolites are formed as

a result of external stimuli, so that each organism
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can produce different metabolites depending on
environmental conditions, stress intensity, and
plant plasticity [9].

Thus,
growing in different countries have the potential

Cnidoscolus  aconitifolius species
to produce different secondary metabolites,
resulting in varying pharmacological activities.
However, chemical research on the ethyl acetate
fraction of Japanese papaya leaves growing in
Indonesia is still very limited in terms of revealing

their secondary metabolite content.

Materials and Methods
Materials

The chemical materials used include
Japanese papaya leaves taken from the Maesa
UNIMA Housing Complex, South Tondano
District, Minahasa Regency, technical solvents
ethyl
butanol, methanol that has been re-distilled, For

including: ethanol, n-hexane, acetate,
thin-layer chromatography, the following were
used , aluminum silica gel GeoF2s4(E Brand 10554),
and as a spot detector, a 10% H2SOssolution in
methanol and other materials such as Whatman 42

filter paper, aluminum

Instrumentation

The tools and instruments used include
fans, jars, blenders, beakers, measuring cups,
funnels, Buchner funnels, pipettes, measuring
pipettes, chambers, stirring rods, spatulas,
capillary tubes, a set of redistillation equipment, a
set of evaporator equipment, a set of gravity
column chromatography equipment, vials,
analytical balance funnels, ovens, hot plates,
tweezers, scissors, rulers, and pencils. Analysis
uses a set of spectroscopy equipment 'H-NMR

and BC-NMR.

Work
Sample preparation

Procedure

Japanese papaya leaves taken from the

UNIMA Housing Complex, South
Tondano District, Minahasa Regency were picked,
washed, dried, and then blended.

Maesa

Extraction and Fractionation

Japanese papaya leaf samples were
macerated using redistilled 70% ethanol solvent.
This produced a filtrate, which was then
partitioned sequentially wusing redistilled n-
hexane, ethyl acetate, butanol, and methanol

solvents.

Compound Separation

An appropriate amount of ethyl acetate
fraction was taken for TLC analysis using ethyl
acetate:n-hexane:methanol eluents, with various
(5:4:1, 5:3:2; 6:3:1).
chromatography, an eluent with a ratio of 6:3:1

ratios For column
was used, and for re-column chromatography, an
eluent with a ratio of 6:3:1 was still used. The 4 g
extract was separated by column chromatography
with a silica gel GeoFzs stationary phase. The
results of column chromatography with the same

Rf value were combined into fractions.

Compound identification

A total of 20 mg of fraction 8.3 (Isolate Fs3)
was selected and its structure was determined
using Nuclear Magnetic Resonance Proton ('H-
NMR) and Nuclear Magnetic Resonance Carbon (13C-
NMR).

Results and Discussion
Extraction and Fractionation

A sample of 1.9 kg of Japanese papaya
leaves (powder) was macerated with redistilled
70% ethanol for 6 x 24 hours, producing 14.3 L of
filtrate. The filtrate was then evaporated to
produce 155.6 g of concentrated ethanol extract.
Fifty grams of the concentrated ethanol extract
was then mixed with 50 g of silica gel and ground
until homogeneous. After homogenization, the
mixture was partitioned sequentially using n-

hexane, ethyl acetate, and butanol as solvents

Compound Separation

A 4 g fraction of ethyl acetate was
separated using gravity column chromatography
with 50 g of silica as the stationary phase and ethyl

145



Montolalu, V. T. Rumampuk, R. ]. Pongoh, E. |. 2026

acetate:n-hexane:methanol (6:3:1) as the mobile
phase. The TLC results were collected in 1 mL
vials and 324 eluates were obtained, which were
then analyzed by TLC. Each eluate with the same
Rf value was combined into a fraction. Seventeen
main fractions with the same Rf value were
Next,
chromatography was performed on F8 with silica

obtained. re-gravity column

gel as the stationary phase and the same mobile
phase. The KKG results were collected in 1 mL
vials and 125 eluates were obtained, which were
then analyzed using TLC. Each eluate with the
same Rf value was combined into a fraction. There
were 13 main fractions (Fsi-Fs.i3) with the same Rf

value.

Compound Identification

Fraction Fss was analyzed using Proton
Nuclear Magnetic Resonance ("H-NMR) and Carbon
Nuclear Magnetic Resonance (3*C-NMR). Based on
the results of 'TH-NMR and 3C-NMR spectroscopy
analysis tabulated in Table 1, isolate Fssis
supported by several signals that interpret the
structure of isolate Fssas follows, with the
proposed structure shown in Figure 2:

Interpretation of proton chemical data
in isolate
Fss

- The presence of six aromatic proton
signals at OH shifts , 5.81;7.71;7.61; 7.45;
7.44;7.21 ppm

- Proton signals appearing at 0H 3.51; 3.65
ppm indicate the presence of CH,

- The proton signal at a shift of 3.58 ppm
indicates a CH group at C-2

Interpretation of carbon chemical data in isolate
Fss

- There are twelve aromatic carbon signals
at shifts of 149.24; 140.26; 129.97; 73.66;
133.67; 125.32; 132.54; 120.14; 114.79;
169.50; 140.6; 120.14 ppm. Of the twelve
aromatic carbons, there are three
oxygenated carbons, namely carbons at
chemical shifts of 149.24; 114.79; 169.50
ppm.

- The carbon signal at the shift 213.22 ppm
indicates the presence of carbonyl carbon
C=0OatC-+4

- Thesignal at a shift of 73.95 ppm indicates
oxygenated cyclic aliphatic carbon.

- The carbon signal at the chemical shift of
64.50 ppm indicates an unprotected cyclic
methylene (cx,) carbon.

Table 1. Tabulation of 'TH NMR and C-NMR
spectroscopy data for Isolate Fs3
Japanese papaya

6 NMR
Position oH oC

2 3.58 dd (4.9; 16.8) 73.95
3a 3.51dd(11.2;4.9) 64.50
3b 3.65dd (11.2;16.8) -

4 - 213.22
5 - 149.24
6 7.71dd (3.5; 5.6) 140.26
7 5.81m 129.97
8 7.61dd (3.5;5.6) 73.66
9 - 133.67
10 - 125.32
1 - 132.54
b4 7.45dd (2.1;4.2) 120,14
3 - 114.79
& - 169.50
5 7.44dd (2.1; 8.4) 140.6
6 7.21dd (2.1;8.4) 120.14

Structure; 3°.4°.5-

Proposed
trihydroxyflavanone

Figure L.

Based on the tabulated data (Table 1),
isolate Fs3 from the ethyl acetate fraction of
Japanese papaya leaves was compared with the
chemical shift reported in the literature by Funari
et al. (2011)[10], where the isolate shows the same
flavanone nucleus as the literature, but the isolate
does not have a monosaccharide unit at the C-7
position and an oxygenated carbon at the C-6
position, because at the C-6 and C-7 positions in
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the isolate there are still proton signals appearing
at chemical shifts of 6.82 and 7.71 ppm..

Conclusion

The results of the identification of isolate

Fes from the ethyl acetate fraction of Japanese
papaya leaves using NMR spectroscopy 'H and
13C show a flavanone derivative compound with a
proposed structure of 3',4',5-trihydroxyflavanone.
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