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Abstract: Baccaurea racemosa is one of the most widespread plants in Indonesia. The constituent compound at 

Baccaurea racemosa influenced its biological activity. However, the isolation of compounds from the n-hexane 

fraction of B. racemosa pulp has never been reported. This study aimed to isolate and spectroscopic analysis of 

compound from n-hexane fraction of Baccaurea racemosa pulp and its antioxidant activity. The fraction of n-

hexane was isolated using the preparative thin-layer chromatography (PLC) method. The purified compound 

was identified its structure compound using the spectroscopic method. Then the antioxidant activity was 

determined using a 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging assay. UV-Vis spectrum of 

isolated compounds revealed the absence of conjugated double bonds. Furthermore, the infrared spectrum 

showed OH, C-H aliphatic, C-O, C-H vanillic, and C=C groups. The molecular ion of the isolated compound was 

414 g/mol. The NMR spectrum showed several peaks at various chemical shifts. Based on the spectral analysis, 

the isolated compound was indicated as β-sitosterol. This compound has antioxidant activity with IC50 > 2.4155 

mM. 
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1. INTRODUCTION 

Genus Baccaurea was one of the genus of plants that are utilizing to improve human health. As 

traditional, genus Baccaurea was used as anti-pain [1]. The secondary metabolites at the plant 

belonging to genus Baccaurea contributed to its biological activity. Genus Baccaurea contained 

various secondary metabolites such as phenolic, flavonoid, organic acid, alkaloids, fatty acids, 

phytosterols, and terpenoids [2–5]. Many compounds were successfully isolated from genus 

Baccaurea. These compounds were blumenol B, β-sitosterol, daucosterol, phytol, epihydrotutin, 

epicatechin, and picrotoximaesin[6–10]. Those compounds exhibited many biological activities, such 

as anti-bacterial [11,12], antifungal, antioxidant and cytotoxic activity [13].  

Kepundung (Baccaure racemosa) is one of the species from the genus Baccaurea. B. racemosa pulp 

contains protein, carbohydrates, and high calcium to improve human health. The secondary 

metabolites were reported in the ethyl acetate fraction of B. racemosa, such as gallic acid belonging to 

the phenolic compound [14]. B. racemosa has various biological activities such as antioxidant, anti-

bacteria, and antidiabetic [15–17]. These compounds influenced the biological activities in B. racemosa. 

However, the isolation of compounds from the n-hexane fraction of B. racemosa has not been reported. 
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This study aimed to isolate, and spectroscopic analyze the compound from the n-hexane fraction 

of B. racemosa pulp and its antioxidant activity using the DPPH free radical scavenging activity 

method. The results of the present study help explore the compounds from B. racemosa pulp which 

are beneficial for health. 

 

2. MATERIALS AND METHODS 

2.1. General Experiments Procedures 

 The infrared spectrum was analyzed by Fourier-transform infrared spectroscopy (FTIR) 

using FTIR 100 PERKIN ELMER with KBr pellet. The ultraviolet spectrum was obtained using UV-

Vis spectrophotometry (Hitachi UH5300). Mass spectrometry (MS) spectrum was identified by gas 

chromatography-mass spectrometry (GC-MS) with electron impact using GCMS-QP2010S 

SHIMADZU. The spectra of 1H-NMR (400 MHz), 13C-NMR (100 MHz), and 2-D NMR were recorded 

by JEOL ECS-400 with CDCl3 using TMS as internal standard. Silica gel 60 GF254 was used for PLC. 

The antioxidant activity was measured using a microplate reader (SH-1000).  

2.2. Plant materials 

The B. racemosa pulps were obtained from East Java, Indonesia. B. racemosa was authenticated 

by I Gde Mertha (senior lecturer in Plant Taxonomy) in the Laboratory of Biology, Mathematics and 

Science Faculty, Mataram University, West Nusa Tenggara, Indonesia. The voucher number of the 

sample was 01-LP. 

2.3. Extraction and isolation 

The Baccaurea racemosa pulp was separated from its seed and dried using the oven. The 

extraction and fractionation process of the Baccaurea racemosa pulp was modified from the previous 

study by Permatasari et.al.[18] Fraction of n-hexane was isolated using preparative thin-layer 

chromatography (PLC) techniques. N-hexane fraction was eluted by n-hexane: ethyl acetate (7:3). The 

left and right sides of the PLC plate, about 1 cm, were sprayed with cerium sulfate and then were 

heated. The spot that showed the purplish-red color at Rf 0.625 was scraped off and extracted using 

methanol: chloroform (1:1). The filtrate was concentrated using a vacuum rotary evaporator to get an 

isolated compound. 

2.4.Thin-layer chromatography 

The crystals of the isolated compound were observed with a plate of silica gel 60 F254 using 

three different developing systems to ensure the purity of crystals. The developing systems used 

chloroform: acetone (7:3); n-hexane: ethyl acetate (1:1); dichloromethane: Petroleum ether (3:1). To 

visualization of spot, the plate was sprayed with cerium sulfate. 

2.5. DPPH antioxidant assay 

An amount of 6.4 mg DPPH was dissolved with ethanol until 100 ml. The DPPH solution 

(100 µl) was mixed with of 100 µl various concentration of isolated compound at ethanol (0.4831; 

0.9662; 1.4493; 1.9324; and 2.4155 mM). For the control, 100 µl DPPH was mixed with 100 µL ethanol. 

All mixtures were shaken and kept at room temperature for 30 mins. The absorbance of all mixtures 

was recorded at 515 nm using a microplate reader. Quercetin was used as control positive. The 

antioxidant activity of the isolated compound was measured with IC50 values and calculated using 

the following equation: 
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DPPH scavenging activity (%)  =
Control absorbance−sample absorbance

control absorbance
 x 100% 

2.6. Statistical analysis 

 The results of the DPPH free radical scavenging activity of β-sitosterol and quercetin were 

analyzed using the Statistical Package for the Social Sciences (SPSS) version 16. The statistical analysis 

method was used an independent T-test test with significances p<0.05. 

3. RESULTS AND DISCUSSION 

The Phytochemical constituent isolated from ethyl acetate fraction of Baccaurea racemosa pulp has 

been investigated, including 5-hydroxymethylfurfural and tartaric acid[18]. In this study, we will 

report the isolation and identification of compounds from the n-hexane fraction of Baccaurea racemosa 

pulp. 

3.1. Thin-layer chromatography 

The crystals obtained one spot at the TLC plate that was using three developing systems. The 

TLC sprayed with cerium sulfate showed one spot at Rf 0.20; 0.50; and 0.82 (Figure 1). The results 

indicated that the crystal of the isolated compound was pure. 

 

 

 

 

 

 

 

 

Figure 1. TLC profile of an isolated compound. Mobile phase: (a) chloroform: acetone= 7:3; (b) n-hexane: ethyl 

acetate= 1:1; (c) dichloromethane: Petroleum ether= 3:1 

3.2. Spectroscopis Analysis 

The isolated compound was the white crystal (25 mg). Based on the infrared spectrum (Figure 

2), the wavenumber at 3274.96 cm-1 reported the presence of hydroxyl group. Estimated the hydroxyl 

group was the hydroxyl alcohol. In addition, the sharp peak at wave number 2936.60 cm-1 indicated 

the stretching vibration of C-H aliphatic. The infrared spectrum showed the C-H bending at 1376.18 

cm-1. The peak at 1064.06 cm-1 indicated the C-O group. 
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Figure 2. Infrared Spectrum 

The spectrum of 1H-NMR showed the multiple signals at δ 3.52 ppm (1H, H-3, m) that 

indicated the proton was coupling with many protons. Meanwhile, δ 5.34 (1H, H-6) appeared as a 

doublet of doublet signals. H-6 was coupling with 2 diastreotropic proton bonded to carbon number 

7 (C-7). The proton at C-7 was the diastreotropic proton because there was the chiral carbon in C-8. 

Two specific methyl groups at δ 0.69 ppm (3H, H-18, s) dan 1.07 ppm (3H, H-19, s) appeared as a 

single signal. The other protons of the isolated compound appeared at chemical shift 0.6-2.0 ppm. 

The other chemical shift of proton can be seen in Table 1.  

The 13C-NMR spectrum showed the isolated compound containing 29 carbon (Table 1). The 

signal at δ 121.8 ppm (C-6) dan δ 140.8 ppm (C-5) indicated the double bond of carbon. Meanwhile, 

the chemical shift at δ 71.9 ppm (C-3) indicated tertiary carbon attaching to the hydroxyl group. The 

DEPT 135 spectrum showed the presence of 26 carbons. The results showed that there were six 

primary carbons, 11 secondary carbons, nine tertiary carbons. Meanwhile, there were three 

quaternary carbons. The HSQC spectrum supported the data on the DEPT 135 spectrum, where there 

were only 26 carbon atoms directly bonded to proton atoms. There were many cross-peaks in the 

COSY spectrum. One of them was between H-6 and H-7. The HMBC spectrum showed many cross-

peaks correlated between proton and carbon separated by 2-4 bonds (Figure 3). Full COSY and 

HMBC correlation data can be seen in Table 1. 
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Table 1. 13C-NMR, 1H-NMR, and 2D NMR spectrum of β-sitosterol from n-hexane fraction of Baccaurea 

racemosa pulp. 

Position δ13C (100 

MHz) CDCl3 

δ1H (400 

MHz) CDCl3 

COSY HMBC 

1 37,3 1,81 H-19 - 

2 31,9 1,83 H-3 C-3, C-5, C-10 

3 71,9 3,52 (m) H-4, H-2 - 

4 42,4 2,27 H-3 C-2, C-3, C-5, C-6, C-10 

5 140,8 - - - 

6 121,8 5,345 (dd) H-7 C-4, C-8, C-10 

7 31,7 1,99 H-6 C-9 

8 32 1,45 - C-5, C-6, C-7, C-9, C-14 

9 50,2 0,92 - C-1, C-5, C-10 

10 36,6 - - - 

11 21,2 1,47 H-12 - 

12 39,8 1,99 H-11 - 

13 42,3 - - - 

14 56,8 1,08 - - 

15 24,4 1,54 H-16 C-16 

16 28,3 1,82 H-15 C-15 

17 56,1 1,06 - C-12, C-13, C-17, C-18, 

C-20 

18 11,9 0,69 (s) - C-12, C-13, C-17 

19 19,5 1,07 (s) H-1 C-1, C-5, C-9 

20 36,2 1,34 - - 

21 18,9 0,79 - - 

22 34,0 1,34 - - 

23 26,1 1,14 - - 

24 45,9 0,91 - - 

25 29,2 1,63 H-26 C-23, C-28 

26 19,9 0,82 H-25 C-24, C-25 

27 19,1 0,79 - C-26 

28 23,1 1,24 - C-23, C-24, C-25, C-29 

29 12,0 0,83 - C-28 

The mass spectra showed that the molecular ion of the isolated compound was 414 g/mol. The 

ion peak of the isolated compound at m/z 396 indicating the release of H2O groups. Meanwhile, there 

was releasing of C6H13 indicated by an ion peak at m/z 329. Furthermore, fragmentation occurred 

again with the release of C4H8 and H2O indicated by an ion peak at m/z 255. 
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Figure 3. HMBC Correlation 

3.3. Antioxidant Activity 

The antioxidant activity of β-sitosterol was classified as weak with IC50 >2.4155 mM against 

DPPH radical (Table 2). Meanwhile, quercetin as a positive control had high antioxidant activity. β-

sitosterol has a hydroxyl group as an electron donor but no conjugated double bond. Therefore, β-

sitosterol was unable to stabilize DPPH radicals. However, β -sitosterol was reported to be able to 

increase the level of enzymatic antioxidants, such as superoxide dismutase (SOD), catalase (CAT), 

and glutathione peroxidase (GPx)[15]. These three enzymes converted superoxide radicals (O2.-) and 

hydrogen peroxide (H2O2) into water molecules. β-sitosterol can be acted as a non-enzymatic 

antioxidant [19].  Baskar et al.[20] reported, β-sitosterol decreased the peroxidation lipid in the liver. 

So that, β-sitosterol could be used as a candidate for the antioxidant agent. 

Table 2. DPPH Free Radical Scavenging Activity of β-sitosterol 

Sample Concentration 

(mM) 

% radical scavenging rata-rata IC50 ± SD 

(mM) 

1 2 3  

β-

sitosterol 

0.4831 9.1904 9.1904 2.4070 > 2.4155a 

0.9662 7.6586 6.3457 9.1904  

 1.4493 11.3786 15.0985 10.5033  

 1.9324 12.2538 10.9409 9.8468  

 2.4155 10.9409 10.9409 8.7527  

quercetin 0.0033 25.3669 27.4633 24.9476 0.0075 ±0.0002b 
 0.0066 48.0084 48.6373 45.0734  

 0.0099 64.9895 61.4256 66.8763  

 0.0132 79.6646 80.7128 78.6164  

 0.0166 88.0503 85.7442 85.7442  

The statistical analysis is measured by the T-test method. The values of IC50 are represented as mean ± 

standard deviation (SD), n=3. Samples with the same letter at the same column show no significant difference 

(p>0.05). 
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4. CONCLUSION 

The phytochemical studies of Baccaurea racemosa succeeded in isolating β-sitosterol from the n-

hexane fraction from the pulp. β-sitosterol was the first time isolated from B. racemosa pulp. This 

research can be a guide to find other compounds from B.racemosa pulp. The antioxidant activity of β-

sitosterol was with IC50 value >2.4155 mM. β-sitosterol could be developed to be an antioxidant 

compound. 

 

Funding: This research was funded by Universitas Gadjah Mada through the program of Rekognisi 

Tugas Akhir (RTA) year 2021 with contract number 3143/UN1.P.III/DIT-LIT/PT/2021. 

Acknowledgments: None. 

Conflicts of interest: The authors declare no conflict of interest.  

 

References 

1.  Maskur. 10 April 2014. Kepundung/Menteng (Baccaurea racemosa (Reinw.)), (Online), 

(https://forestryinformation.wordpress.com, accessed 8 18 Agustus 2018) 

2.  Mann, S.; Sharma, A.; Biswas, S.; Gupta RK. Identification and molecular docking analysis ofactive 

ingredients with medicinal properties from edible Baccaurea sapida. Bioinformation 2015, 11, 437–443.  

3.  Mokhtar, S.I.; Leong, P.C.; Ven, L.E.; Aziz, N.A.A. Total phenolic contents, antioxidant activities and 

organic acids composition of three selected fruit extracts at different maturity stages. J. Trop. Resour. Sci 

2014, 2, 40–46.  

4.  Erwin, E.; Pusparohmana, W.R.; Sari, I.P.; Hairani, R.; Usman, U. Phytochemical and antioxidant activity 

evaluation of the bark of Tampoi (Baccaurea macrocarpa). F1000research 2018, 7, 1–9.  

5.  Mann, S.; Satpathy, G.; Gupta, R.K. Evaluation of nutritional and phytochemical profiling of Baccaurea 

ramiflora Lour. syn. Baccaurea sapida (Roxb.) Mull. Arg. fruits. Indian j. tradit. knowl 2016, 15, 135–142.  

6.  Pan, Z-H.; Ning, D-S.; Huang, S-S.; Wu, Y-F.; Ding, T.; Luo, L. A new picrotoxane sesquiterpene from the 

berries of Baccaurea ramiflora with antifungal activity against Colletotrichum gloeosporioides. Nat. Prod. Res. 

2015, 29, 1323–1327.  

7.  Yang, X-W.; He, H-P.; Ma, Y-L.; Wang, F.; Zuo, Y-Q.; Lin, H.; Li, S-L.; Li, L.; Hao, X-J. Three new vanilloid 

derivatives from the stems of Baccaurea ramiflora. Planta Med 2010, 76, 88–90.  

8.  DeSheng, N.; YunFei, W.; Lü; ShiHong; ZhengHong, P. Chemical constituents of the stem and leaves of 

Baccaurea ramiflora. Guihaia 2014, 34, 160–166.  

9.  Xu, J.; Guan, H-S.; Lin, Q. A new sesquiterpene lactone from root of Baccaurea ramiflora. Chin. Tradit. Herb. 

Drugs 2007, 38, 1450–1462.  

10.  Mandal, M.; Kabir, L.; Khan, I.; Haque, S.T.; Haque, Md.E. Isolation of bioactive principles and studies of 

antimicrobial, cytotoxic and antioxidant activities of the stem bark of Baccaurea ramiflora (Euphorbiaceae). 

Bioresearch Communications-(BRC) 2018, 4, 565–571.  

11.  Ghaneian, M.T.; Ehrampoush, M.H.; Jebali, A.; Hekmatimoghaddam, S.; Mahmoudi, M. Antimicrobial 

activity, toxicity and stability of phytol as a novel surface disinfectant. Environ. Health Eng. Manag. J. 2015, 

2, 13–16.  

12.  Pejin, B.; Ciric, A.; Glamoclija, J.; Nikolic, M.; Sokovic, M. In vitro anti-quorum sensing activity of phytol. 

Nat. Prod. Res. 2015, 29, 374–377.  



Indonesian.J.Chemom.Pharm.Anal. 2021, 1(3), 156-163   163 

 

13.  Yang, X-W.; Wang, J-S.; Ma, Y-L.; Xiao, H-T.; Zuo, Y-Q.; Lin, H.; He, H-P.; Li, L.; Hao, X-J. Bioactive phenols 

from the leaves of Baccaurea ramiflora. Planta Medica 2007, 73, 1415–1417.  

14.  Permatasari, L.; Riyanto, S.; Rohman, A. Identification of phenolic compound from active subfraction of 

Baccaurea racemosa Pulp by high resolution mass spectrometry. Int. J. Pharm. Res. 2020, 13, 1065–1072.  

15.  Widodo, H.; Sismindari, S.; Asmara, W.; Rohman, A. Antioxidant activity, total phenolic and flavonoid 

contents of selected medicinal plants used for liver diseases and its classification with chemometrics. J App 

Pharm Sci 2019, 9, 99–105.  

16.  Wulandari, L.; Nugraha, A.S.; Azhari, N.P. Penentuan aktivitas antioksidan dan antidiabetes ekstrak daun 

kepundung (Baccaurea racemosa Muell.Arg.) secara In Vitro. J Sains Farm Klin 2020, 7, 60–66.  

17.  Elsa, C., 2020, Uji aktivitas antibakteri dan analisis gc-ms ekstrak daun kepundung (Baccaurea racemosa 

(reinw. ex blume) mull. arg) terhadap Escherichia coli dan Staphylococcus aureus. Thesis, University of 

Mataram, Indonesia.  

18.  Permatasari, L.; Riyanto, S.; Rohman, A. Isolation and spectroscopic analysis of compounds from Baccaurea 

racemosa (Reinw. ex Blume) Müll. Arg. Pulp. Trop. J. Nat. Prod. Res. 2021, 5, 1434–1438.  

19.  Moreno, J.J. Effect of olive oil minor components on oxidative stress and arachidonic acid mobilization and 

metabolism by macrophages RAW 264.7. Free Radic Biol Med 2003, 35, 1073–1081.  

20.  Baskar, A.A.; Numair,  K.S.A.; Paulraj, M.G.; Alsaif, M.A.; Muamar, M.A.; Ignacimuthu S. β-sitosterol 

prevents lipid peroxidation and improves antioxidant status and histoarchitecture in rats with 1,2-

dimethylhydrazine-induced colon cancer. J Med Food 2012, 15, 335–343.  

 

 

© 2021 by the authors. Submitted for possible open access publication under the terms 

and conditions of the Creative Commons Attribution (CC BY) license 

(http://creativecommons.org/licenses/by/4.0/). 

 

 

 


