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ABSTRACT
Dayak onion (Eleutherine palmifolia (L.) Merr.) is one plant that can cure various diseases and symptoms such as
constipation, dysuria, cancer, dysentery, ulcers, diabetes mellitus, hypertension, antihypercholesterol,
antimelanogenesis and antioxidant. However, there is no report about the chemical composition and their isolation.
The purpose of this research is to extract and isolate the alkaloid compounds from Dayak onion and to identify the
alkaloids by UV and FTIR spectrophotometer.TLC of alkaloid extracts from the plants used in this study revealed
the presence of these compounds by using Bouchardat’s reagent to reveal characteristic orange bands of alkaloids.
From the data obtained, The isolation of the crude alkaloid extract obtained two pure isolates, they are isolated A
(Rf=0.51) and isolate B (Rf=0.57). Isolate A gives a maximum absorbance at 270 nm wavelength and isolate B at
271 nm. The results of FTIR showed the presence of aliphatic CH, CH2, C=O, C=C, C-N, C-O for isolate A and
aliphatic CH, CH2, CH3, C=C, C-N, C-O for isolate B.Based on the above results, it can be concluded that Dayak
onion has a potential of alkaloids constituents for further study.
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INTRODUCTION
The use of plants as medicine is an ancestral heritage since immemorial time and has been used for quite
a long time in almost all countries in the world. Indonesia is one of the countries producing medicinal
plants that have the potential for biodiversity. Efforts to search for medicinal plants have long been
carried out, both to find new compounds or to add to the diversity of existing compounds. The search was
carried out with various approaches such as empirical, ethnobotany, and ethnopharmacology. Then an
attempt was made to isolate pure compounds and their derivatives as the basic ingredients of modern
medicine or making extracts for phytopharmaca drugs.1
One of the plants that can be used as medicine is Dayak onion (Eleutherine palmifolia (L.) Merr.), which
are included as terna plants, with a height of 25-50 cm, white flowers, red tier tubers.2This plant contains
active chemical compounds in the form of alkaloids, flavonoids, steroids, glycosides and phenolics.3The
bulb of Dayak onion has been reported to have several bioactivities, including
antiacne,4antibacterial,5,6antimitotic,7 antifungal,8 and also antioxidants.9,10
Many alkaloid compounds have prominent physiological activities that are widely used in the field of
medicine.11 These active compounds can act as analgesics, sedatives, bioinsecticides, stimulants on
autonomic nerves, malaria drugs, cancer drugs,12-13 anti-inflammatory, antidiabetic and diuretic.14
Isolation is a mandatory step of determining and characterizing pure alkaloids. As the target pure
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alkaloids vary in polarity and thermal stability, a combination of conventional TLC methods and
instrumentation technologies (IR dan UV.) are commonly used to ensure efficient isolation process. The
aim of this study is to isolate and determine the alkaloids compound from the Dayak onion.

EXPERIMENTAL
Plant Collection and Identification
The Dayak onion was collected from Tuntungan district of Medan (Indonesia). The specimen of the plant
was identified and authenticated by the Indonesian Institute of Science-Research Center for Biology
(Cibinong, Indonesia; No: 367/IPH.1.02/If.8/III/2010). Fresh Dayak onions were dried in the open air
without exposure to direct sunlight and then the dried sample was powdered by mechanical milled.
Extraction and Isolation of Alkaloids
About 1.3 kg of the fine powder plant sample was extracted with 80% ethanol by using maceration for 5
days at room temperature.15-18 The extract was made alkaline with strong ammonia (pH around 9-10) The
solution was extracted with chloroform and washed with distilled water. The chloroform solution part
then added with HCl 2N and then separated for three times. The chloroform solution part was evaporated
by using rotary evaporator to get the crude extract of alkaloids.
Detection of Alkaloids using Thin Layer Chromatography (TLC)
Thin Layer chromatography was used for preliminary detection of alkaloids. It was also for testing and
selecting the right solvent system for chromatography. Silica gel GF254 precoated in TLC plate was used
as a stationary phase with toluene: ethyl acetate (9:1) as mobile phase (Skripsi). After the plate developed,
it was put to dry at room temperature and then spray with Bouchardat’s reagent to detect and visualized
the spot which is active with the reagent. The spot color that occurs was observed and calculated the
values of the Rf.19,20
Detection of Alkaloids Using UV Spectrophotometer
Identification of isolates by using UV spectrophotometer was carried out by dissolving the isolates with
chloroform then measuring its absorbance at a wavelength of 200-400 nm.
Detection of Alkaloids Using FTIR
Identification of isolates by using FTIR was carried out by mixing isolates with potassium bromide using
a mixture vibrate tool and then printing it into pellets and inserted into the FTIR, then measured the
absorbance at a frequency of 4000-500 cm-1

RESULTS AND DISCUSSION
Thin-Layer Chromatography (TLC) Study
TLC results of alkaloids showed that five orange bands were observed for Dayak onion. The presence of
alkaloids from these compounds were revealed by using the Bouchardat’s reagent and the Rf values for
each spot were recorded (Fig.-1).Separation of crude alkaloid extract with preparative TLC using the
benzene-ethyl acetate (9:1), toluene-ethylacetate (9:1) and chloroform-methanol-ammonia (85:15:1), as
mobile phase. The results obtained from the best mobile phase are toluene-ethylacetate (9: 1) which gives
the most stain bands by using the Bouchardat spotting reagent. The result was obtained 5 bands on the
TLC plate measuring 20 x 20 cm after being sprayed with Bouchardat spotting reagent. Then the plate
was removed from the vessel and dried, then the tip of the plate was sprayed with Bouchardat reagent.
The silica plate part which gives the Rf values is the same as the positive stain on the Bouchardat reagent,
then eluted with methanol solvent, the filtrate is evaporated and put in the refrigerator. The obtained
crystal is purified by repeated washing using cold methanol to obtain a needle-shaped crystal. The results
of the separation obtained a little amount of 1,2 and 5 bands so that the next analysis was only carried out
on bands 3 and 4.
Against bands 3 and 4, the purity test with one-way TLC is performed again using various mobile phases,
namelyn-hexane-ethylacetate (9:1), toluene-ethylacetate (9:1), and chloroform-methanol-ammonia
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(85:15:1). The result turned out to still give an orange spot with a Bouchardat spotting appearance, while
the Rf values were obtained respectively 0.34, 0.51, 0.86 (band 3 hereinafter referred to as isolate A) and
0.41, 0.6, 0.9 (band 4 hereinafter referred to as isolate B) (Fig.-2 and 3). Furthermore, two-way TLC was
carried out with the mobile phase toluene-ethyl acetate (9:1) giving one spot with Rf 0.51 (isolate A) and
0.57 (isolate B).

Fig.-1: TLC of Alkaloids by Using Toluene-Ethyl acetate (9:1) as Mobile Phase
a: Visual; b: After sprayed by Bouchardat reagent; j: orange

Fig.-2: TLC Result for Isolate A
a: Hexane:Ethyl Acetate (9:1); b: Toluene-Ethyl Acetate (9:1);
c: Chloroform-Methanol-Ammonia (85:15:1); j: Orange Color

Fig.-3: TLC result for Isolate B
a: Hexane:Ethyl Acetate (9:1); b: Toluene-Ethyl Acetate (9:1);
c: Chloroform-Methanol-Ammonia (85:15:1); j: Orange Color
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Fig.-4: Chromatogram Results of Two Way TLC From Isolate A and B
A: Isolate A; B: Isolate B; j: Orange Color

UV and FTIR Study
UV spectrophotometric results from isolates A and give maximum absorbance at the wavelength (λ) 270
nm (isolate A) and 271 nm (isolate B). This indicates the presence of a chromophore group experiencing a
transition n→n* (Fig.-5 and 6). The results of FTIR from isolating A showed the presence of an aliphatic
C-H bond shown by two sharp peaks adjacent to the wavenumber 2,922.16 cm-1 and 2,850.79 cm-1, this is
reinforced by the presence of a peak at wavenumber 1,462.04cm-1 indicating the presence of a methylene
group (CH2). The weak peak at wavenumber 1,724.36 cm-1indicates the presence of a C=O group of
esters. A sharp peak at wave number 1,587.42 cm-1indicates the presence of a C=C group. The moderate
peak at wave number 1,355.96 cm-1 indicates the presence of a C-N group. The peak at wave number
1,097.50 cm-1 indicates the presence of a C-O group. In the spectrum, there is no peak N-H at
wavenumber around 3500 cm-1 so it is suspected that the alkaloid in isolate A is a tertiary amine
compound (Fig.-7).

Fig.-5: UV Spectrum of Isolate A

The results of FTIR from isolate B showed the presence of an aliphatic CH bond shown by two peaks
which are adjacent to the wave number 2,922.16 cm-1and 2,852. 72 cm-1, this is reinforced by the
presence of a sharp peak at wave number 1,462.04 cm-1 which shows the presence of a methylene group
(CH2) and the presence of a peak at wave number 1,379.10 cm-1 indicates the presence of a methyl group
(CH3). The moderate peak at wave number 1,589.34 cm-1indicates the presence of a C=C group.
Moderate peak at wave number 1,355.96 cm-1indicates the presence of a C-N group. The peak at wave
number 1,097.50 cm-1indicates the presence of a C-O group from the ether. In the spectrum there was no
peak N-H at wave number around 3,500 cm-1so it was assumed that the alkaloid in isolate B was a tertiary
amine compound (Fig.-8).
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Fig.-6: UV Spectrum of Isolate B

Fig.-7: FTIR Spectrum of Isolate A

Fig.-8: FTIR Spectrum of Isolate B

CONCLUSION
In summary, this is the first report that described the isolation and identification of alkaloids extracts from
Dayak onion (Eleutherine palmifolia (L.). Alkaloids extracted from these plants identified important
compounds which may be used to develop more biopharmaceuticals product that has benefits for human.
The next study will be using NMR and MS to determine the structure of these isolates and examine their
pharmacology activities such as anticancer.
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