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ABSTRACT 

Elaeocarpus sphaericus Schum with the local name genitri has medicinal plant properties. Therefore, this study aims 

to identify the diversity of alkaloid compounds in genitri seeds using the Liquid Chromatography-Mass Spectrometry 

(LC-MS) method. The Extract Purification through Solid Phase Extraction (SPE) was conducted using C18 Sep-Pak. 

Based on the LCMS results, several alkaloids were obtained in the genital seeds with different compositions namely, 

Elaeokanine C 0.90%, (+)-elaeocarpine 1.59%, Elaeocarpenine 1.88%, Isoelaeocarpine 1.36%, Grandisine B 0.86%, 

Isoelaeocarpiline 1.14%, Grandisine D 1.51%, Elaeocarpidine 1.03%, Isoelaeocarpicine 1.89%, Grandisine F 1.39%, 

Grandisine A 0.89%, Grandisine C 0.98%, Grandisine E 1.14%, Habbemine A 1.24%, Habbemine B 1.46%, 

Grandisine G 0.85%. Furthermore, the bioavailability of these compounds was determined through Phytochemical 

Analysis. 
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1. INTRODUCTION 

Biodiversity of plants can thrive in Indonesia due to 

geographical conditions, especially with a tropical 

climate, and they have medicinal properties. Previous 

studies showed that plants have various active 

compounds used as medicine. Elaeocarpus sphaericus 

Schum medicinal plant is one of the 360 species of the 

Elaeocarpaceae family that can grow in tropical and 

sub-tropical areas. This species is a local endemic plant 

that has not been fully utilized, and it is used as shade, 

firewood, seeds are used for jewelry. Several studies 

showed that genitri can be used as a medicinal plant [1-

3] due to the complex compounds [4-5]. Furthermore, 

the chemical compounds have pharmacological 

activities that can be used in the treatment of diseases 

[3],[6]. The ethanolic extract of E. ganitrus seed of 250 

mg/kg and 500 mg/kg (p.o) affected the normal kidney 

tissue structure of rabbits fed with cholesterol [7]. 

Meanwhile, E. tectorius seed extract 40.06 mg has 

antioxidant and antimicrobial properties [8]. E. 

tonkinesis leaf extract has anti-influenza ability [5]. One 

of the chemical compounds in plants are alkaloids, and 

they contain heterocyclic nitrogen atoms [9-10] that are 

synthesized in various plants. Alkaloids in pure 

compounds have the characteristics of colorless, non-

volatile, crystalline, tend to taste bitter [11], and they 

have various physiological effects on the human body 

[12-13]. Qualitative and quantitative methods are 

conducted to identify the phytochemical properties of 

natural materials [14]. Liquid Chromatograph Mass 

Spectrometry (LC-MS) is one of these analytical 

methods that combines the separation capabilities of 

liquid chromatography (LC) against a target compound. 

Furthermore, this compound is obtained from the 

mixture of mass spectroscopic capabilities (mass 

spectrometry/MS) which can read the spectrum of the 

separated target compound [15]. This study aims to 

analyze the compounds of the alkaloid group of 

Elaeocarpus sphaericus Schum seeds using the LC-MS 

method. 

2. METHOD 

2.1. Materials 

Dried genetri seeds were obtained from a forest area 

in Magetan, East Java, Indonesia. 
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2.2. Sample Preparation 

The seeds were washed and dried using a microwave 

at 60 oC, then mashed using a blender, and 100-250 g 

were taken after being smooth. Furthermore, the seed 

powder was dissolved in 95% methanol in a ratio of 1:5 

(sample: methanol), and the solution was stirred until 

homogeneous. It was left to stand for 24 hours at a cold 

temperature in a closed bottle, and the filtration process 

was further conducted to obtain the filtrate and dregs 

using an Erlenmeyer vacuum filter. The process was 

repeated three times by dissolving with methanol until 

the dregs were obtained. The combined filtrate was 

evaporated from the methanol to obtain a semi-viscous 

extract using half of the previous solution. 

2.3. Extract Dilution 

A vortex was used to dissolve the extract with 

methanol to a concentration below 100 ppm until a 

homogeneous solution was obtained. Furthermore, the 

solids were separated by centrifuging at a speed of 8000 

rpm for 10 minutes, and the obtained supernatant was 

used in the next stage. 

2.4. Protein Precipitation 

In the centrifuge tube, 2 ml of supernatant extract 

was added to 3 ml of acetonitrile acidified with 0.2% 

formic acid. The centrifugation was conducted at a 

speed of 8000 rpm for 30 seconds to obtain another 

supernatant. 

2.4. Purification with SPE (Solid Phase 

Extraction) 

The supernatant was put into a Sep-Pak C18 

Cartridge (1 ml, 100 mg) which had been conditioned 

with 1 ml 80:20 (acetonitrile: water), and about 0.5 ml 

of the solution was accommodated with 1 ml of the 

sample into the Sep – Pak column. Furthermore, 0.5 ml 

of 80:20 acetonitrile/water solution was added into the 

Sep – Pak column, and 0.5 ml of the solution that comes 

out was accommodated. Then, 0.25 ml of 200 mM 

ammonium formate was added in a 50:50 solution of 

acetonitrile/methanol to the Sep-Pak column. The 

obtained 0.5 ml was added with 0.2 ml of 25:75 

acetonitrile: buffer (25 mM ammonium formate pH 4.5), 

and the solution was used for injection in LCMS. 

Furthermore, the filtration was conducted using a 

membrane filter of 0.45 m cellulose acetate, and Table 1 

showed the LCMS specifications. 

Table 1. Specifications of LC-MS 

LC-MS apparatus 
model 

Shimadzu LC-MS – 8040 
LC/MS 

Column Shimadzu Shim Pack FC-ODS 
(2 mm x 150 mm, 3 µm) 

Injection volume 1 µl 
Capillary voltage 3,0 kV 
Column 
temperature 

35 °C 

Mobile phase 
mode 

Isocratic 

Flow rate 0,5 ml/min 
Sampling cone 23,0 V 
Solvent Ethanol 95% 
MS focused ion 
mode 

Io type [M]+ 

Collison energy 5,0 V 
Desolvation gas 
flow 

60 ml/hr 

Desolvation 
temperature 

350 °C 

Fragmentation 
method 

Low energy CID 

Ionization ESI 
Scanning 0,6 sec/scan (mz: 10-1000) 
Source 
temperature 

100 °C 

Run time 80 minutes 
LCMS method LCMS method 

3. RESULTS 

Table 2 showed the analysis of genitri seed alkaloids 

using the LC-MS method, with specifications. In 

addition, it showed the composition of each compound 

based on the analysis of the alkaloid group using the 

LC-MS method of genitri seeds. 

 

Table 2. Results of LC-MS analysis of compounds from the seed alkaloid group Elaeocarpus sphaericus Schum 

Peak 
number 

RT 
(min) 

Similarity 
index (%) 

Curve area Composition 
(%) 

                                  Compound Result 

Analysis Structure 

 
15 

 
   6,409 

 
92 

 
605,71886 

 
0,90496 

 
elaeokanine C 

 

              

 
16 

 
   8,034 

 
92 

 
1068,8228 

 
1,59685 

 
(+)-elaeocarpine 
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Peak 
number 

RT 
(min) 

Similarity 
index (%) 

Curve area Composition 
(%) 

                                  Compound Result 

Analysis Structure 

 
        17 

 
8,041 

 
        92 

 
  1261,48853 

 
1,88470 

 
elaeocarpenine 

 

 

 
18 

 
    8,045 

 
92 

 
911,78578 

 
1,36223 

 
isoelaeocarpine 

 
 

         

         

 
 

19 

 
 
    8,165 

 
 

92 

 
 

578,55872 

 
 

0,86438 

 
 

grandisine B 
 
 

       

 

 
20 

 
    8,304 

 
92 

 
760,64328 

 
1,13642 

 
isoelaeocarpiline 

 
 

 

         

 
 
        21 

 
 

8,322 

 
 

92 

 
 
1009,42285 

 
 

1,50810 

 
 

grandisine D 
 
 

 

        
 

 
22 

 
8,74 

 
92 

 
690,42761 

 
1,03152 

 
elaeocarpidine 

 
 

 

 

 
23 

 
9,732 

 
92 

 
1515,8679

7 

 
2,26475 

 
         naringenin 

 

 

 
 
        24 

 
 
   9,805 

 
 
         92 

 
 
  1261,78616 

 
 
     1,88514 

 
 
      isoelaeocarpicine 
 
 

 

 

 
25 

 
9,847 

 
92 

 
927,65515 

 
1,38594 

 
grandisine F 
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Peak 
number 

RT 
(min) 

Similarity 
index (%) 

Curve area Composition 
(%) 

                                  Compound Result 

Analysis Structure 

 
 

        26 

 
 

9,851 

 
 

92 

 
 

596,84565 

 
 

0,89170 

 
 

grandisine A 
 

 

 

 
27 

 
9,855 

 
92 

 
659,15586 

 
0,98480 

 
grandisine C 

 

 

 

 
 

28 

 
 

9,859 

 
 

92 

 
 

760,66456 

 
 

1,13645 

 
 

grandisine E 

 

 

 
 

29 

 
 

9,97 

 
 

92 

 
 

831,55537 

 
 

1,24237 

 
 

habbemine A 
 

 

 

 
 
 

30 

 
 
 

9,973 

 
 
 

92 

 
 
 

976,88686 

 
 
 

1,45949 

 
 

 
habbemine B 

 

 

 

 
 

34 

 
 

10,52 

 
 

92 

 
 

568,08828 

 
 

0,84874 

        
 

grandisine G 
 

 

 

 

4. DISCUSSION 

The analysis results of the alkaloid group using the 

LC-MS method of genitri seeds showed different 

compounds, namely Elaeokanine C, (+)-elaeocarpine, 

Elaeocarpenine, Isoelaeocarpine, Grandisine B, 

Isoelaeocarpiline, Grandisine D, Elaeocarpidine, 

Isoelaeocarpicine, Grandisine F, Grandisine A, 

Grandisine C, Grandisine E, Habbemine A, Habbemine 

B, Grandisine G. Alkaloids are one of the active 

compounds in genitri seeds, and the results of the 

LCMS analysis showed that the highest content was 

Isoelaeocarpicine compound, which is about 1.89%. 

Figure 1 showed the structural analysis of 

Isoelaeocarpicine, with a chemical formula of 

C16H21NO3 and a molecular weight of 275.3480. 
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Figure 1. Isoelaeocarpicine, one of the alkaloid compounds in genitri seeds, indicated by the adsorption value and 

chemical structure 

Liquid Chromatography-Mass Spectrometry (LC-

MS) is an analytical technique that combines the 

physical separation capabilities of liquid 

chromatography with the detection specificity of mass 

spectrometry [16]. It separates the components of the 

sample and the charged ions are detected by a mass 

spectrometer, and the result can be used to provide 

information about the molecular weight, structure, 

identity, and quantity of certain sample components 

[17]. Furthermore, the compounds are separated based 

on their relative interaction with the chemical layer of 

the particles (stationary phase) and the elution of the 

solvent through the column (mobile phase). This 

method can analyze a wider range of components, such 

as thermolabile compounds, high polarity or high 

molecular mass, and proteins. The font in the row 

header should be bold and you can use the style 

available from the style palette. 

Alkaloids are one of the secondary metabolites in 

genitri seeds, and they have medicinal plants properties 

[18-21]. Furthermore, alkaloids in Uncaria 

rhynchophylla have been identified as an anti-dengue 

virus [20]. These compounds can inhibit the growth of 

Staphylococcus aureus and Pseudomonas aeruginosa 

bacteria in Callistemon citrinus and Vernonia adoensis 

leaves [19]. Previous studies showed that alkaloid 

compounds have immunomodulatory properties [22]. 

5. CONCLUSION 

A phytochemical analysis is an important factor used 

to determine the components of chemical compounds in 

plants. Furthermore, Liquid Chromatography-Mass 

Spectrometry (LC-MS) was used to analyze the alkaloid 

compounds of genitri seeds, and different compounds 

were obtained, namely Elaeokanine C  0.90%, (+)-

elaeocarpine  1.59%, Elaeocarpenine  1.88%, 

Isoelaeocarpine 1.36%, Grandisine B  0.86%, 

Isoelaeocarpiline  1.14%, Grandisine D   1.51%, 

Elaeocarpidine   1.03%, Isoelaeocarpicine 1.89%, 

Grandisine F  1.39%, Grandisine A  0.89%, Grandisine 

C  0.98%, Grandisine E  1.14%, Habbemine A  1.24%, 

Habbemine B  1.46%, Grandisine G  0.85%. 
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