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Abstract 

Phytochemical screening showed that mangosteen peel contains alkaloids, flavonoids and terpenoids. Extract of total flavonoids 

were 22.03 g and total terpenoids were 7.89 g that obtained through partition extraction. While the extracts of total alkaloids were 

9.61 g. Antioxidant test was carried out using the DPPH free radical capture method using UV-Visible spectroscopy at a maximum 

wavelength of 515 nm. Based on the linear regression obtained IC50 values for total alkaloids were 89.15 mg/L, total flavonoids 

were 22.24 mg/L and total terpenoids were 26.71 mg/L. Total flavonoids and total terpenoids from mangosteen peel were the 

compound that has the greater antioxidant then total alkaloids.  
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I. INTRODUCTION 

Indonesia is rich in medicinal plants that contain bioactive compounds and has been used traditionally from generation to 

generation to cure various diseases. Various bioactive compounds owned by these plants have been identified, isolated and 

extracted so that the bioactive compounds can be used for biolocial activities [1].  

Mangosteen (Garcinia mangostana L.) is a perennial green tree species from the tropics that is believed to originate from the 

Malay Peninsula and spread to the Archipelago. The peel of the mangosteen fruit contains various secondary metabolite contents 

which exhibit certain biological activities. Some studies showed mangosteen peel has pharmacological activity as an antioxidant, 

anticancer, anti-bacterial, antifungal and treatment of diarrhea [2]. 

Alkaline metabolites contained nitrogen and isolated from plants were called alkaloids. The fact that alkaloids are mostly formed 

from many amino acids. Mevalonate and acetate are precursors in the biosynthesis of alkaloid-steroidal compounds [3]. 

Flavonoids are compounds containing C15 consisting of two nuclei of phenolics which are associated with three units of carbon. 

Flavonoids are derived from C6-C3 (phenylpropane) units from shikimic acid (via phenylalanine) and C6 units which are derived 

from the polyketide pathway [4] 

Terpenoids are consists of several types of compounds, ranging from essential oil components, namely monoterpenoid and 

sesquiterpenoida which are volatile (C10 and C15), more difficult to evaporate (C20), until compounds that do not evaporate, 

namely triterpenoida and sterol (C30), and carotenoid pigment (C40) [5].  

Some previous studies on mangosteen peel include: Total phenolic content can be used as an antioxidant up to 50% inhibition. 

The results of phytochemical screening of methanol extract have positive results on saponin class compounds, triterpenoids, 

tannins, polyphenols, flavonoids and alkaloids [6-7]. 

After conducting a phytochemical screening test to identify the secondary metabolites in methanol extract of Mangosteen Peel 

(Garcinia mangostana L.) showed positive results for alkaloids, flavonoids and terpenoids. So the researcher is interested in 

partition of total alkaloid, flavonoid and terpenoids then test of antioxidant activity. 
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II. MATERIALS AND METHODS 

 General 

All the solvents and reagents used in this study were analytical grade and were used without further purification. 1,1- diphenyl-2-

picrylhydrazyl (DPPH) was obtained from Sigma. Spectrophotometer UV-Vis is Varian Cary 100 Conc was used to measure λ 

max of antioxidant from sampel.  

 Plant Materials 

The samples were collected from market in Padang Bulan, North Sumatera during January 2019. The taxonomic identification of 

plant was conducted at the Herbarium Madanense, University of Sumatera Utara. 

 Preparation of Crude Extract 

Samples were washed clean with water and cut into small pieces. Dried Mangosteen peel powder (3000 g) was macerated for 24 

hours with methanol (12 L) and carried out repeatedly. Methanol was evaporated from a crude extract of methanol using a rotary 

evaporator at a temperature of 60 ͦ C and a pressure of 80 rpm to obtain a solid extract of 408.59 g. Solid extract was dissolved in 

aquadest to remove fat and filtered. The aquadest filtrate partitioned in ethyl acetate to get flavonoids from extract. Ethyl acetate 

extract was evaporated using a rotary evaporator at a temperature of 60 ͦ C and a pressure of 40 rpm to get a solid extract of 46.57 

g. Samples were dissolved with methanol and partitioned using n-hexane to get total terpenoid compounds. Aquadest extract of 

partition result was added with 0.5 N HCl. Acid solution was dropped with NH4OH to get pH = 10 and dried for 1 night to get 

precipitation as total alkaloids. 

 Antioxidant Activity Test 

Antioxidant testing of total alkaloids, total flavonoids and total terpenoids compound was carried out using DPPH method. 2,598 

mg DPPH powder was dissolved in methanol p.a to produce DPPH solution with concentration of 0.3 mM. 1 mg of alkaloids, 

flavonoids and terpenoids dissolved in 10 ml of ethanol p.a to prepare a 100 mg/L parent solution. The 100 ppm parent solution 

was varied into a solution with concentrations of 50, 25 and 10 mg/L. Blank and compound solutions (50, 25 and 10 mg/L) were 

added to DPPH then absorbance was measured in UV-Vis spectrophotometer at a wavelength of 515 nm.  

III. RESULT AND DISCUSSION 

 Phytochemicals Screening 

Phytochemical screening test was carried out to ascertain the content of alkaloids, flavonoids & terpenoids in extracts of methanol 

from Mangosteen peel. The results showed that Garcinia mangosteen L contained alkaloids, flavonoids and terpenoids compounds 

(Table 1). 
Table - 1 

Phytochemistry Screening of Mangosteen peel in Methanol Extract 

No Group Reactor Result 

1. Alkaloids 

Bouchardat 

Meyer 

Dragendorf 

+ 

+ 

+ 

2. Flavonoids 
FeCl3 5% 

H2SO4 10% 

+ 

+ 

3. Terpenoids 

Salkowsky 

Liebermen Burchard 

CeSO4 in 1% H2SO4 

+ 

+ 

+ 

 Extraction and Partition 

Maceration extract was obtained 237.10 g and the result of partitioning ethyl acetate was 22.03 g extract and brown as flavonoids. 

The residue is partitioned using n-hexane so that the upper phase is obtained as terpenoids and the lower phase is thought to contain 

alkaloids. After that, the upper phase was concentrated using a rotary evaporator and got yellow extract as 7.89 g as terpenoids. 

The lower phase is concentrated and then dropped with 0.5 N HCl until it reaches pH 3. Ammonium hydroxide is added to the acid 

solution until it reaches pH 10 and got black precipitate of 9.61 g is positive for alkaloids.  

 Antioxidant of Total Alkaloids, Total Flavonoids and Total Terpenoids 

Total alkaloids, total flavonoids and total terpenoids from mangosteen peel were tested for antioxidant using the DPPH free radical 

capture method and methanol p.a as solvent which would observed in UV-Visible spectrophotometer at λ of 515 nm. Result of 

blank and sample concentrations of total alkaloids, total flavonoids and total terpenoids showed on table 2. 
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Table - 2  

Result of absorbance measurement from total alkaloids, total flavonoids and total terpenoids 

Secondary Metabolites Concentration (mg/L) Absorbance Absorbance (%) 

Total Alkaloids 

Blanko 

10 

25 

50 

0.224 

0.182 

0.177 

0.160 

- 

18.75 

20.98 

28.57 

Total Flavonoids 

Blanko 

10 

25 

50 

0.169 

0.084 

0.057 

0.037 

- 

50.29 

66.27 

78.10 

Total Terpenoids 

Blanko 

10 

25 

50 

0.432 

0.180 

0.172 

0.168 

- 

58.30 

60.18 

61.10 

Based on the linear regression equation obtained IC50 value of total alkaloids were 89.15 mg/L; 22.24 mg/L for IC50 value of 

total flavonoids and 26.71 mg/L for IC50 value of total terpenoids. This value is obtained from the equation Y = ax + b which is 

used to obtain the IC50 value by entering a value of 50 as the Y axis, so that the value of x will be represented by the amount of 

IC50 (Figure 1). 

 
(a) 

 

 
(b) 

 

 
(c) 

Fig. 1: (a) Antioxidant chart of total alkaloids; (b) Antioxidant chart of total flavonoids and (c) Antioxidant chart of total terpenoids 
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The following is the DPPH reaction with neutral H atoms derived from the composition of total flavonoids and total terpenoids 

which are resistant to the antioxidants shown in Figure 2. 

 

                                           = antioxidant 
Fig. 2: Reaction between antioxidant and radical DPPH 

 

Based on the literature it can be stated that the IC50 value produced is below 50 mg/L has very strong antioxidant activity.  It 

means total flavonoids and total terpenoids included in strong antioxidant activity and oppositely for total alkaloid as weak 

antioxidant [8]. 

IV. CONCLUSION 

The screening results show that the mangosteen peel contains alkaloids, flavonoids and terpenoids. This mangosteen peels is 

processed through partitions to get the total content of each of the total alkaloids, total flavonoids and total terpenoids. Antioxidant 

measurements were carried out using methanol solvents and measured absorbance in a UV-Visibel spectrophotometer so that the 

results showed that total flavanoid compounds and total terpenoids could act as strong antioxidants while the alkaloid was the 

opposite. 

REFERENCES 

[1] P. A. Keller and A. S. Nugraha. (2011). Revealing Indigenous Indonesian Traditional Medicine: anti-infective agents. Natural Product Communications. 

6(12), pp. 1953-1966. Available: https://ro.uow.edu.au/scipapers/3051/ 
[2] Liandhajani, M. I. Iwo, Sukrasno, Andreanus, Soemardji, I.K. Adnyana. (2011). Activity of Ethanol Extract of Leaves, Twigs, and Mangosteen Skin (Garcinia 

mangostana L.) As a Sunscreen in vitro. Acta Pharmaceutica Indonesia. 36 (1-2). 22-24. 

[3] R. B. Herbert. (1999, Aug.). The biosynthesis of plant alkaloids and nitrogenous microbial metabolites. Natural Product Report. 16 (2), pp. 199-208.  
[4] H. Sastrohamidjojo. (1996). The Synthesis of Natural Product. Gadjah Mada University Press. Yogyakarta. 

[5] J.B. Harborne. (1987). Phytochemical Method: Guide to Modern Ways to Analyze Plants. Translated by Padmawinata K. ITB Press. Bandung  

[6] I. Roza, E. Evawati, R.A. Fadri, Gusmalini. (2017). Total fenol and antioxidant activities of manggis skin powder (Garcinia mangostana L.) From fresh fruits 
with mechanical processed storage variations. Andalas Agricultural technology journal. 21(2), pp. 110-116. 

[7] Windarini, L. G. E., K. W. Astuti dan N. K.Warditiani. (2013). Phytochemical Screening Fruit Skin Methanol Extract Mangosteen (Garcinia mangostana L.). 

Udayana Farmasi Journal. 2 (4): 1-8. 
[8] P. Ionita. (2003, Oct.). Is DPPH Stable Free Radical a Good Scavenger for Oxygen Active Species. Institute of Physical Chemistry. Romania.  


