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Abstract. Mirabilis jalapa is a medicinal plant, which is widely distributed in
some tropical countries including in Indonesia. Indicaxanthin, Miraxanthin and
Boeravinone F active compounds, which are the family member of Betaxanthins
in the M. jalapa plant, are able to inhibit hepcidin and to activate matriptase-2
for increase of iron absorption in silico. Meanwhile, Betalains compound belongs
to alkaloid compound, which is the precursor for Betaxanthin and Betacyanin
synthesis. Therefore, this study aimed to identify Betaxanthin, Betacyanin and
Betalain compounds in extract and fraction of M. jalapa leaves. Dried M. jalapa
leaves were purchased from Merapi Farma, Yogyakarta. Extraction and fraction-
ation ofM. jalapa leaves were carried out using maceration and physical methods
respectively. Alkaloid compounds in ethanol extract and alkaloid fraction were
identified using a thin layer chromatography with piperine as the standard com-
pound. Betaxanthin, Betacyanin and Betalain levels were measured using the UV-
Vis spectrophotometry. From M. jalapa simplicia, it yielded only 7.7% ethanol
extract while we got 41.33% alkaloid fraction. Alkaloid compounds were only
detected in M. jalapa leaves fraction instead of the ethanol extract. Betaxanthin
levels in alkaloid fraction were 23 times higher than that of the ethanol extract.
Higher Betaxanthin levels were also observed in ethanol extract, compared to
Betacyanin and Betalain levels. The alkaloid fraction ofM. jalapa leaves is a bet-
ter source of Betaxanthin compound and its derivatives than the ethanol extract.
Further investigation is needed to determine phytochemicals compounds in the
alkaloid fraction of M. jalapa leaves and their role in iron metabolism.
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1 Introduction

Iron deficiency anemia (IDA) is maternal and child health problems that need pay atten-
tion due to the high prevalence in the last 5 years [1]. A previous study found that oral
iron supplementation in female adolescents with IDA had a minor effect to increase
Hemoglobin (Hb) levels, associated with higher hepcidin and lower matriptase-2 levels
[2]. Hepcidin and matriptase-2 are important proteins regulator in iron metabolism [3].

Based on an insilico study, Indicaxanthin, Miraxanthin V and Boeravinone F (mem-
bers of Betaxanthin compounds) become potential candidates for treatment of IDA
patients with higher hepcidin and lower matriptase-2 levels. Indicaxanthin play a role
as an erythropoietin agonist which will increase the expression of matriptase-2. Mirax-
anthin V and Boeravinone F can neutralize hepcidin and inhibit hepcidin-ferroportin
binding [4–6]. In silico,M. jalapa has also been developed for cancer and stroke therapy
[7, 8].

Mirabilis jalapa, is a member of Caryophyllales order and recognized as a four
o’clock flower plant that is widely used for ornament, food coloring, and medicine [9].
M. jalapa has beautiful flowers, which usually blooms around 4 pm, has white, yellow,
pink or varied colors and a fragrant smell [9, 10]. In general, more than 200,000 different
types of compounds in plants are classified into three major groups, alkaloids, phenolics
and terpenoids [11].M. jalapa contents of phytochemicals such as alkaloids, flavonoids,
tri-terpenes, proteins, steroids, campesterol, daucosterol, alanine, alpha-amyrin, arabi-
nose, beta-amyrin, and dopamine. The M. jalapa plant contain some phytochemicals,
which belong to alkaloid such as Betalain. The Betalain compound has Betaxanthin
and Betacyanin derivatives. In recent years, theM. jalapa plant has been widely studied
in vitro and in vivo, which has antioxidant, anti-microbial activities, reduce inflamma-
tion and pain [10, 12–15]. Indicaxanthin in theM. jalapa plant is the largest Betaxanthin
derivative that has been studied for a supportive therapy of anemia and beta thalassemia
but the mechanism of action is not established yet [16, 17]. Moreover, Miraxanthin V
and Boeravinone F are other Betaxanthin derivatives, which are also found in the M.
jalapa plant [18]. Therefore, it is necessary to isolate the chromoalkaloids (Betalain
derivatives) fromM. jalapa plant.

From author knowledge, isolation of alkaloids fromM. jalapa has not been reported.
For example, to isolate terpenoid from M. jalapa, a previous study used hexane, ethyl
acetate and methanol mixture. Meanwhile, chloroform, ethyl acetate and formic acid
mixture are used by other researchers to isolate flavonoids from the same plant [10].
Another study extracted Opica indicus using ethanol and water (60%:40% ratio) to
obtain Betaxanthin [19] while extraction of M. jalapa using the maceration method
using 96% ethanol obtained 30 active compounds including the present of Indicaxan-
thin, Miraxanthin V and Boeravinone F [15]. Therefore, this study aimed to identify
Betaxanthin, Betacyanin and Betalain compounds in extract and fraction of M. jalapa
leaves.
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2 Materials and Methods

2.1 Sample Collection

M. jalapa leaves were harvested from a medicinal plant nursery center “Merapi Farma”,
Yogyakarta, Indonesia. M. jalapa leaves were selected based on genetic similarity and
harvesting time. For simplicia production,M. jalapa leaves were washed and dried under
the sun for 6 days and an oven at 60 °C for 24 h. The dried leaves were grounded to
make powder.

2.2 Extraction and Fractionation

Powder ofM. jalapa leaveswere extracted usingmacerationmethodwith ethanol solvent
(1:10 ratio) for 24 h. The filtrate ofM. jalapa was separated usingWhatmann paper and
the filtrate was re-filtered following adding a half volume of the same solvent to make a
clear filtrate. Collected filtrate was evaporated using a vacuum evaporator at 45 °C for 4
h and an oven at 45 °C for 24 h [20]. A Fractionationmethod using the acid-base method,
whichwasmodified from dos Santos and co-workers [21], to obtain ethyl acetate fraction
was conducted. In brief, the ethanol extract was dissolved in ethyl acetate (1:10 ratio)
and was adjusted with 2 M HCl to reach pH 3. The acid layer was then added with
NH4OH to reach pH 9. Finally, the ethyl acetate layers 1 and 2 were concentrated using
vacuum evaporator 70 rpm at 45 °C for 4 h continued by an oven at 45 °C for 24 h.

2.3 Thin Layer Chromatography (TLC)

To detect alkaloid compounds in the ethyl acetate fraction, it used a TLC with silica gel
60 F254 plate (Merck, US) and using piperine (Sigma, US) and caffeine (Sigma, US)
as the alkaloid compounds standard. The mobile phase used chloroform and methanol
solvents with 9:1 ratio. The plate was dried and observed under visible and ultraviolet
light at 366 nm wavelength. The retention factor (Rf) value was calculated based on the
formula:

Rf = Distance moved by solute

Distance moved by solvent
(1)

2.4 UV-Vis Spectrophotometry

Alkaloid compounds, Betaxanthin, Betacyanin and Betalain in theM. jalapa extract and
fraction were detected using a UV-Vis spectrophotometer (U-2900 Shimadzu®) at 480,
535, 600 nm wavelength respectively. The quantification of Betaxanthin, Betacyanin
and Betalain used the formula [22]:

Rf = Abs xDF x MW x 1000

ε x1
(2)

Note: Abs = absorbance, DF = dilution factor, MW = molecular weight, ε = molar
extinction coefficient, l = cuvette length.
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Table 1. Extraction-fractionation yield of simplicia of M. jalapa leaves

Powder (g) Ethanol
Extract
(g)

Yield
Ethanol Extract
(%)

Alkaloid fraction (g) Yield
Alkaloid fraction (%)

200 15.00
10.09

7.70 -
4.17

-
41.33

3 Results and Discussion

3.1 Yield of Extract and Fraction of M. Jalapa Leaves

Ethanol extract from maceration with ethanol solvent was obtained only 7.7% yield
while the alkaloid fraction was obtained 41.33% yield (Table 1).

Maceration was selected extraction technique for thermolabile compounds although
it will produce less yield and take a long time [23]. Maceration is an extraction technique
that is quite effective to obtain phenolics, alkaloids, flavonoids and polyphenols [24, 25].
Extraction efficiency increases with increasing extraction duration within a certain time
[23]. Maceration was chosen method for Betalain group because they are thermolabile
phytochemicals and it takes time for 6 days. The choice of 96% ethanol as solvent to
obtain alkaloid-enriched extract (alkaloid fraction) was in accordance with research on
Murraya paniculata leaves. The highest yield (33.4%) was obtained by maceration with
ethanol solvent with a concentration of 96% [26].

3.2 Alkaloid Compounds in the Extract and Fraction of M. Jalapa Leaves

Detection of alkaloids in the extract and fraction ofM. jalapa leaves using TLC showed
that the extract did not detect any alkaloid compounds such as piperinewhile the fraction
showed the presence of spots corresponding to piperine with different colour of light.
Rf value of the fraction and standard was almost the same as the distance moved of the
mobile phase. Distance moved extract faster than fraction and piperine, while caffeine
was not showed any movement (Fig. 1).

To determine the polarity of the compound in TLC, the Rf of each sample and
standard was measured. The Rf value of the extract was higher than the fraction and
standard (Table 2). This indicates that the polarity of the extract was the lowest. If the
polarity of the compound was higher, the Rf value was lower [27].

However, all of them were non-polar compounds because the Rf value was similar
to the mobile phase Rf. There are several spots in the alkaloid fraction which indicate
that there is a mixture of alkaloid compounds other than piperine, while there is only 1
spot in piperine which indicates a pure compound (Table 2). Alkaloids generally emit
fluorescence violet-blue, green-yellow, violet, and blue under UV-Light 366 nm [28].
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Fig. 1. Chromatogram samples and standards by TLC. (1) ethanol extract, (2) alkaloid fraction,
(3) piperine, (4) caffeine.

Table 2. Chromatographic profile of extract ethanol and alkaloid fraction compared than piperine

Chromatographic profile Ethanol Extract Alkaloid Fraction Piperine

Rf 0.96 0.86 0.88

Spot color No light Light violet- blue Light green-yellow

Table 3. Levels of Betalain group in extract and fraction ofM. jalapa leaves

Compounds Betalain (mg/mL) Betacyanin
(mg/mL)

Betaxanthin
(mg/mL)

Ethanol
Extract

0.30 0.44 0.54

Alkaloid Fraction 8.39 11.23 12.45

3.3 Levels of Betaxanthin, Betacyanin and Betalain in Extract and Fraction
of M. Jalapa Leaves

Betaxanthin levels in the alkaloid fraction of M. jalapa leaves increased 23 times com-
pared to the ethanol extract. Betaxanthin levels are also the highest phytochemical in the
Betalain group although it is almost the same as Betacyanin (Table 3).

Betalains are generally found in pigmented plants such asBougainvillea,Carryophy-
lales, Amaranthin, Beets and other pigmented plants [18, 29]. The levels of Betalain
groups including Betaxanthin and Betacyanin vary among plants [19, 30]. In general,
Betacyanin levels are higher than Betaxanthin, such as in Pear cactus and Bougainvillea



Alkaloid Fraction of Mirabilis Jalapa Leaves has Higher Betaxanthin Levels 375

[11]. Betaxanthin levels in M. jalapa leaves are higher than Betacyanin, indicating that
M. jalapa is the best source to obtain Betaxanthin-rich extract.

The alkaloid fraction ofM. jalapa leaves is a better source of Betaxanthin compound
and its derivatives than the ethanol extract. Further investigation is needed to determine
phytochemicals compounds in the alkaloid fraction ofM. jalapa leaves and their role in
iron metabolism.
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