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ABSTRACT 
This exploratory study resulted in the isolation and identification of secondary metabolites in ethyl acetate extracts from the bark of maja plant (Aegle Marmelos Linn.) from Pattappa Village, Pujananting Subregency, Barru Regency, South Sulawesi. The stages of isolation included maceration, fractionation and purification, while classification test and FTIR spectrophotometer allowed for the identification. Pure isolates in the form of white crystals were obtained with a melting point of 242oC. Reagent tests indicated a presence of a brown precipitate on Wagner’s test and a white precipitate on Mayer’s test. Infrared-spectrophotometric identification provided typical absorption for such functional groups as NH, aliphatic CH, aromatic C=C and amine CN.  The reagent tests and FTIR-spectrophotometric identification confirmed that the secondary metabolites fit well into the class of alkaloids.
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INTRODUCTION 
A number of natural compounds in Indonesia are widely used in therapeutic and health-enhancing properties. One of the natural plant-based remedies is maja plant, commonly known as bael (Aegle marmelos Linn.), a tribe of oranges or Rutaceae, which is native to Asian tropics and subtropics.

Several regions in Indonesia have acknowledged numerous benefits of maja plant and included it in traditional medicine. Widyaningrum (2011) states that the proper and judicious use of the plant is often successful in the treatments for myriad ailments such as wounds, itching, fever, diarrhea and hypochondria, when the contemporary counterpart fails. The local people have a long history of the traditional usage of maja plant for medicinal purposes. Decoction of the leaves is the most common method used for preparing the plant medicine before administering to individuals living with high blood pressure or hypertension. The bark has antiseptic properties which can be used for wound-tissue healing. The roots are well known for their use as medication to control heart rate and rhythm, digestive disorders and gastric swelling.

The result of phytochemical analysis has shown the presence of steroid compounds in the bark of Aegle marmelos (Linn.). Previous work by Riyanto subjected maja leaves to extraction method using petroleum ether and chloroform, from which aegelin compounds, N-2-hydroxy-2(4-methoxyphenyl ethyl cinnamamide) were obtained. Such compounds were found to be cinnamic acid-derivative alkaloids. 

Similar to the prior work, this study sought to show the presence of potential secondary metabolites in the bark of maja plant.
MATERIALS AND METHOD 
A. Equipment and Material

The equipment used for the research includes maceration container, beaker, measuring cup, Erlenmeyer flask, Büchner funnel, separatory funnel, glass rod, pasteur pipette (dropper), vial bottle, analytical balance, melting point meter, evaporator, oven, hot plate, FTIR Spectrophotometer Shimadzu Prestige-21, chamber, capillary tube and vacuum liquid chromatography tool. 
The materials include fine powder of maja bark, methanol solvent, ethyl acetate, n-hexane, acetone, chloroform, Liebermann-Burchard reagent, Wagner reagent, Mayer reagent, 1% of FeCl3,  10% of cerium sulfate (CeSO4) in sulfuric acid 2N, Whatman filter, aluminum foil, silica gel G-60,  TLC aluminum plate coated with silica gel G-60 GF254.

B. Test and Procedure

4,5 kg bark of maja was ground and macerated with methanol solvent for 3x24 hours, and the extract was harvested for 1x24 hours. Prior to weighing, the macerate was filtered through Büchner funnel with Whatman filter and evaporated using rotary evaporator until the methanol extract thickened. After weighing, the methanol extract was partitioned using liquid-liquid extraction with separatory funnel and ethyl acetate solvent. The resulting filtrate was evaporated to dryness at a room temperature and then weighed. 

Ethyl acetate extract was fractionated using Vacuum Liquid Chromatography (VLC) method. The result of VLC was analyzed using Thin-Layer Chromatography (TLC) to obtain fractions of the same staining profiles. These fractions were combined and evaporated at a room temperature. One of the fractions was selected and fractionated using Pressure Column Chromatography (PCC). The resulting fraction of PCC was, once again, analyzed using TLC, where fractions of the same staining profiles were combined. Fractions that indicated the presence of crystals at this point were recrystallized to obtain pure crystals. The purification of the fractions was subjected to three eluent systems. The isolation of the compounds resulted from qualitative test with suitable reagents e.g. Lieberman-Burchard, FeCl3, Wagner’s and Mayer’s reagents. The melting points and the functional groups were tested using FTIR spectroscopy. 

RESULT AND DISCUSSION 
A. Result

1. Classification test

The classification of ethyl acetate extract was tested using such reagents as FeCl3, Lieburmann-Buchard, Mayer and Wagner. This test aimed to identify the class of secondary metabolites present in ethyl acetate extract. 

Table 1. The Result of Classification Test of Ethyl Acetate Extract
	Reagents
	   Result
	  Description

	Wagner
	Brown precipitate
	(+) Alkaloids

	Mayer
	Yellow
	(-) Alkaloids

	FeCl3
	Green  
	(+) Flavonoids

	Lieberman-Burchard
	Green 
	(+) Steroids


2. Fractination and Purification

          

  The process of fractionation involved stationary phase composed of 60 H silica gel and mobile phase where eluents gradually increased in polarity. VLC resulted in 27 fractions which were further analyzed by TLC.  Fractions that revealed the same staining profiles were combined and grouped into 10 fractions. Fraction E that weighed 1,9526 g was further fractionated using PCC from which 24 fractions were obtained. Subsequent TLC was required for fraction combination that consisted of 10 fractions according to the same staining profiles on TLC plates. The chosen fraction subjected to purification was fraction E5, which weighed 0,5208 g. The resulting isolate was recrystallized with chloroform and methanol solvent that developed into a white crystal-forming isolate that weighed 43,1 mg. 
3. Purification Test

The purity of the isolate was tested using three eluent systems where a pure isolate, when developed on a TLC plate, was indicated by the appearance of a single spot. The result of the purity test with three eluent systems, i.e. n-hexane: acetone (3:7), chloroform: ethyl acetate (6:4) and n-hexane: ethyl acetate (7:3), appeared as a single spot, thus confirming the purity of the isolates. The exact temperature at which melting point was determined, using melting point apparatus, was 242°C.
The classification of the resulting isolates was tested using these reagents, as shown in Table 2.

Table 2. The Result of Classification of Pure Isolated Fraction E5
	Reagents
	Color Reaction
	Description

	Wagner
	Brown precipitate
	(+) Alkaloids

	Meyer
	White precipitate
	(+) Alkaloids

	FeCl3
	Yellow
	(-) Flavonoids

	Lieberman-Burchard
	Colorless
	(-) Steroids


5. FTIR Spectroscopy Test

On the basis of FTIR spectroscopy, the infrared spectrum of isolate E5 was interpreted in terms of the wavenumber, band, intensity and group, as shown in Table 1. 
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    Figure 1.  Infrared Spectrum of Isolate E5
B. Discussion
Isolate E5 was obtained as a white powder that weighed 43,1 mg. This compound was an alkaloid-type secondary metabolite. The results of classification and spectroscopy tests reported previously corroborated this finding. 
The isolate was further tested for purity using TLC with three types of eluents that displayed comparisons between different solvents. This aimed to confirm the purity of the isolate as the developed TLC plates each showed a single spot. In the wake of the TLC development, a single spot appeared on these eluents, i.e. n-hexane: acetone, chloroform: ethyl acetate and n-hexane: ethyl acetate.
The classification test led to positive alkaloid reactions to Wagner’s reagent and Mayer’s reagent, indicated by a brown-precipitate formation and a white-precipitate formation, respectively.

The identification of isolate was taken on a Shimadzu IR Prestige-21 using KBr pellets in the range of 4500−500 cm-1 wavenumber from which functional groups of the compound were obtained. The IR spectrum analysis on isolated fraction E5 revealed the presence of functional groups such as N-H stretching  vibration, seen on a sharp band of strong intensity at 3483,44 cm-1. This sharp N-H vibration was confirmed by C-N stretch that exhibited absorption of 1236,37 and 1205,51. Sharp absorption that exhibited low intensity at 2987,74, 2956,87 and 2854,65 cm-1 wavelengths was attributed to stretching vibration of –CH aliphatic (CH2 and CH3 groups), thus indicating the presence of methyl and aliphatic methyl groups in isolated fraction E5. Such indication was further confirmed by the presence of bending vibration in the region of 1433,11 and 1382,96 cm-1, which was a typical absorption band for bending vibration of germinal dimethyl group – or CH(CH3)2 group. Absorption at 1681,93 wavenumber accounted for the stretching vibration of carbonyl group, affirmed by the low-intensity absorption of C-O in the region of 1301,95 and 1282,66 cm-1. High-intensity absorption band at 1597,06 and 1521,84 wavelengths, which was aromatic C=C in the region of 1111,00 and 1026,13,35 cm-1, was specific to functional group of ether (C−O−C).
CONCLUSION 

The isolation of secondary metabolites from ethyl acetate extracts from maja bark indicated the presence of pure, white crystalline isolates, of alkaloid type, which melted at 242 oC. These isolation procedures, though challenging it might be, provided promising baseline information for the potential use of the studied plant along with the application of more selective methods such as extraction, fractionation and purification. 
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