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Arivukkarasu R, Kumar SD, Sureka M: Objective This study aims to isolate and quantify Scopoletin in leaves and commercial noni

Isolation and Quantification of Scopoletin juice products of Morinda citrifolia.

from Leaves and Marketed Formulation Methods TLC and HPTLC methods were developed for the isolation and quantification of

of Morinda Citrifolia L. Asia Pac J Scopoletin.

Pharmacother Toxicol 2024, 4: 18-25. Results The ethanol leaf extract of Morinda citrifolia contains 7.4 mg of Scopoletin per 1 g

https://doi.org/10.32948/ajpt.2024.05.05 of extract. Noni juices A, B, and C were found to contain 41 mg, 25.7 mg, and 60.93 mg of
Scopoletin per 100 ml, respectively. The quantity of Scopoletin in different brands of noni
juices may vary due to changes in temperature, season, and manufacturing processes. Noni
juice sample D did not show the presence of Scopoletin, possibly due to its combination with
Aloe vera and Garcinia cambogia.
Conclusion The results indicate that the ethanolic extract of noni leaf and commercial
noni juice products contain the marker compound Scopoletin. Further in vitro and in vivo
experiments are needed to explore its mechanism of action and therapeutic properties.
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Introduction

Morinda citrifolia, locally known as mengkudu or noni, belongs to
the Rubiaceae family [1, 2]. All parts of the plant (stem, bark, root,
seeds) have been traditionally used for the prevention and recovery
from various diseases [3]. Nearly 200 phytoconstituents have
been isolated from the noni plant [4]. Among these constituents, a
coumarin derivative, Scopoletin, is considered the key ingredient
for noni [5]. Scopoletin exhibits antioxidant, anti-inflammatory,
anticancer, antidiabetic, antimicrobial, antihypertensive, anti-
psoriasis, and anti-tubercular activities [6-8]. Fruit and leaf-
based healthcare supplements of noni have garnered interest from
consumers and researchers alike, leading to various commercial
products [8].

Cancer is the second leading cause of death worldwide [9],
and approximately 35,000 plant species have been approved by
the National Cancer Institute (NCI) for their potential anticancer
activity [10]. Chemotherapy, the most common treatment for
cancer, is associated with various side effects such as pain, sleep
disturbances, nausea, vomiting, anxiety, gastrointestinal disorders,
insomnia, fatigue, and cognitive impairments [11]. The use of
Complementary and Alternative Medicine (CAM), including
products from Morinda citrifolia, has been increasing among
cancer patients [12]. Several in vitro and in vivo studies have
been conducted on the anticancer activity of noni plants [13-16].
Phytoconstituents isolated from the noni plant, such as Scopoletin
[17-19], Damanacanthal [20, 21], Morenone 1, and Morenone 2 [22,
23], have shown to inhibit the growth of cancer cells. Scopoletin,
also known as 6-methoxy hydroxycoumarin, is a derivative of
phenolic coumarin and a member of phytoalexins. Despite being
a rich source of Scopoletin, there is a lack of literature on the
quantification of Scopoletin from the leaves and the marketed
formulations of Morinda citrifolia L. Thus, the present study aims
to isolate and quantify Scopoletin in the leaves and commercial
fruit juices of Morinda citrifolia using HPTLC.

Materials and Methods
Procurement of Plant Materials
Fresh leaf samples of Morinda citrifolia L. (5 kg) were collected

from Eden Nursery and Biotech Pvt. Ltd., in Mettupalayam of
Coimbatore district, Tamil Nadu, and authenticated by a scientist
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from the Botanical Survey of India (BSI), Southern Regional
Center, Coimbatore (Authentication no: BSI/SRC/5/23/2021/
Tech/194).

Procurement of Noni Juices

Four different brands of noni juice were procured from Arya
Vaidya Ayurvedic Shop, Coimbatore, Tamil Nadu.

Chemicals and Reagents

Standard Scopoletin (AR) was purchased from Sigma Aldrich Pvt.
Ltd., Bangalore. Methanol (AR) and ethanol (AR) were purchased
from Qualigens Fine Chemical Pvt. Ltd., Mumbai, and were used
as solvents for the preparation of standards and samples. Toluene
(AR), ethyl acetate (AR), and glacial acetic acid (AR) were
purchased from Thermo Fischer Scientific Pvt. Ltd., Mumbai, and
used as the mobile phase for HPTLC analysis.

Equipment Used

The extracted plant material was subjected to evaporation of the
solvent using an Electrical Water Bath (Guna Enterprises, Model:
1870, Chennai). For HPTLC analysis, a CAMAG HPTLC system
(Muttenz, Switzerland) equipped with a Linomat V sample
applicator was used. Extracts were applied on aluminium-packed
TLC plates (20x10 cm) precoated with silica gel 60F254 (Merck
Darmstadt, Germany).

Sample Preparation

Leaf Sample: The leaf samples were cleaned properly in running
tap water and shadow dried. The dried leaf samples were coarsely
ground with a grinder, and the powder was passed through a
sieve no. 60. The powdered material was stored in a tightly closed
container to protect it from atmospheric moisture. 10 g of leaf
powder was mixed with 20 ml of ethanol, and the cold maceration
extraction process was followed to extract the phytoconstituents.
The extract was filtered through Whatman no. 01 filter paper, and
the obtained filtrate was evaporated to dryness. 1 g of the dried
residue was dissolved in 5 ml of methanol.

Juice Sample: 15 ml of each of the four different brands of noni
juice was taken in a beaker. To each beaker, 15 ml of ethanol

Figure 1. Chromatogram of standard Scopoletin and Methanol of leaf Morinda citrifolia (T1-T5—Standard Scopoletin; T6—leaf methanol

extract; T7—formulation D).
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Figure 2. Densitogram of sample leaf methanol extract and standard Scopoletin at 366nm.

was added, and the mixture was sonicated for 20-30 minutes.
The samples were then cooled to room temperature and filtered
using Whatman no. 01 filter paper. The filtrate was evaporated
to dryness, and 1 g of the dried residue was dissolved in 5 ml of
methanol.

Standard Preparation

1 mg of Scopoletin was dissolved in 3 ml of methanol to prepare
the standard solution (1000 pg in 3000 pl).

Quantification of Scopoletin using HPTLC

Stationary Phase: Readymade precoated aluminium plates (0.2
mm thickness) containing silica gel 60 F254.
Mobile Phase: Toluene: Ethyl acetate: Glacial acetic acid (7.5: 2.5:
0.1).
The HPTLC investigation was performed using a CAMAG

Linomat 5 instrument with WINCATS 1.4.3 application software
for scanning. The plates were prewashed with methanol. Samples (8
ul) and standard (8 pl) were spotted on a precoated silica gel plate
with a Camag microlitre syringe. The spotted plate was developed
in a TLC Twin trough chamber with the respective mobile phase
up to 8 cm. After development, the plates were dried at room
temperature, and the spots were visualized under UV light at 254
and 366 nm. Densitometric evaluation of the developed plates was
done using a Camag scanner II1.

Results

Figure 1 to Figure 5 suggests chromatogram and densitogram of
sample leaf methanol extract and standard Scopoletin. Figure 6 to
Figure 11 suggests chromatogram and densitogram of standard
and noni juices.

Yield of Leaf and Fruit Juice Extracts

MeOH leaf extract of Morinda
citrifolia.L Rf = 0.60,366nm.

Standard Scopoletin Rf =0.61,at 366nm.

Figure 3. Overlay of the Methanol extract of leaf M.citrifolia and standard Scopoletin.
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Figure 4. Linearity curve of standard Scopoletin and leaf methanol  gjoy e 5, 3D picture standard Scopoletin and Leaf methanol extract.

extract.

Table 1. Percentage Yield of Extract.

1 Leaf powder (10g) 15%
2 Noni juice A (15 ml) 21%
3 Noni juice B (15 ml) 53%
4 Noni juice C (15 ml) 30%
5 Noni juice D (15 ml) 15%

The yield of leaf and fruit juice extracts of Morinda citrifolia was  Quantification of Scopoletin

calculated. For the leaf extract, the yield was 15%, and for the fruit

juice extracts, the yields were as follows: Noni Juice A (21%), Noni ~ The ethanolic leaf extract of Morinda citrifolia was analyzed
Juice B (53%), Noni Juice C (30%), and Noni Juice D (15%) are  for Scopoletin content using HPTLC. The extract was found to
presented in (Table 1). contain 7.4 mg of Scopoletin per 1 g of extract. Subsequently, the

Table 2. Rf values and quantification of Scopoletin in leaves and fruit juices of Morinda citrifolia.

Leaf extract of Morinda g

o 0.60 8875.96 0.72 7.4
citrifolia
Noni juice A 8 0.41 796.88 0.13 41
Noni juice B 8 0.40 3735.23 0.20 25.7
Noni juice C 8 0.33 935.70 0.076 60.93

Noni juice D 8 - - - -
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Plate-1
(254nm)

T1-T4—Standard Scopoletin; T5—Noni juice A,

T6—Noni juice B; T7— Noni juice C; T8—Noni juice D.

Figure 6. Chromatograms for standard and noni juices.

Scopoletin content of different commercial Noni juice products
(A, B, C, D) was analyzed. Noni juice A was found to contain 41
mg, Noni juice B contained 25.7 mg, and Noni juice C contained
60.93 mg of Scopoletin per 100 ml. However, Scopoletin was not
detected in Noni juice D are presented in (Table 2).

Variability in Scopoletin Content

The quantification results revealed significant variability in
Scopoletin content among the different Noni juice samples. This
variability may be attributed to factors such as temperature,
season, and manufacturing processes.

Implications for Health Benefits

The variability in Scopoletin content among different sources of
Noni juice may have implications for its potential health benefits.

Further studies are warranted to investigate the relationship
between Scopoletin content and health effects.
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Figure 7. Densitogram of Noni juice A at 366 nm.
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Discussion

The isolation of phytoconstituents from herbal plants plays an
important role in expressing their biological activity. Herbal
medicines are composed of various compounds, including
flavonoids, alkaloids, saponins, coumarins, amino acids, and
tannins. Various technologies are used for the separation of
phytoconstituents from plant materials. Morinda citrifolia is used
as a medicinal plant worldwide, and its usage is increasing due to
its health benefits. Several phytoconstituents in Morinda citrifolia
act against various bacterial and parasitic infections, including
AIDS-related opportunistic infections.

HPTLC is a simple investigational method for the separation
and quantification of natural products. Several attempts were made
with various mobile phases in HPTLC to elute Scopoletin, and
Toluene: ethyl acetate: Glacial acetic acid (7.5: 2.5: 0.1) was found
to be a suitable mobile phase, confirmed by the presence of blue
fluorescence in the UV chamber at 254 nm and 366 nm.

However, it's important to note that the quantity of Scopoletin in
noni products can vary significantly. Factors such as temperature,
seasonality, and variations in the manufacturing process can all
influence the final composition of noni extracts. Additionally, the
inclusion of other botanical ingredients, such as Aloe vera and
Garcinia cambogia, in noni formulations can further complicate
the analysis and affect the presence of Scopoletin.

Despite these challenges, the present investigation confirms
that both the leaves and fruit juices of Morinda citrifolia contain
Scopoletin. This underscores the potential of noni as a source
of this bioactive compound and highlights the importance of
standardization in herbal product development.

The quantity of Scopoletin in different brands of noni juices may
vary due to changes in temperature, season, and the manufacturing
process. Noni juice sample D did not show the presence of
Scopoletin due to the combination of noni with Aloe vera and
Garcinia cambogia. The present investigation revealed that the
leaves and fruit juices of Morinda citrifolia contain Scopoletin.
The developed HPTLC method would be useful for the isolation
and quantification of Scopoletin from Morinda citrifolia and other
plants.
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Figure 8. Overlay of Noni juice A and standard Scopoletin.

Figure 9. Densitogram of Noni juice B at 366 nm.

Conclusion

Our investigation demonstrates that the ethanolic extract of noni
leaf and commercial noni juice products contain the marker
compound Scopoletin. Further detailed in vitro and in vivo
experiments are needed to explore its mechanism of action and
therapeutic properties.

In summary, while the presence of Scopoletin in noni extracts
is a promising finding, further comprehensive investigations
are necessary to fully understand its therapeutic properties and
potential applications. Through a multidisciplinary approach
encompassing in vitro, in vivo, mechanistic, and clinical studies,
researchers can unlock the full therapeutic potential of this
bioactive compound and contribute to the development of effective
herbal medicines.
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