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Abstract  
Background: Amomum spp. (red variant), An endemic plant widely 
found in Maluku, including Hatu Village, Ambon, is valued for its 
medicinal and economic roles. 
Objective: This study aimed to evaluate the phytochemical content 
and antioxidant activity of Ammomum peel extract using the DPPH 
assay. 
Methods: The fruit peel of Ammomum spp. (red variant) was 
extracted by maceration using ethanol as solvent and concentrated by 
evaporation at room temperature. The antioxidant activity was 
quantitatively and qualitatively assayed using the DPPH assay 
method and by observing the color change in the extract. Percent 
inhibition data were analyzed using linear regression. 
Results: The analytical findings confirmed the presence of flavonoids, 
saponins, tannins, steroids, and phenolics as secondary metabolite 
content in the galoba fruit peel extract. The free radical scavenging 
activity exhibited a strong value of 59.04 µg/mL. Therefore, this study 
suggests using the red variant of Ammomum spp. fruit peel extract in 
the treatment of free radical-induced disorders. 
Conclusions: Our study revealed that the peel extract of red Galoba 
durian contained secondary metabolites and strong antioxidant 
activity. 
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INTRODUCTION 
Galoba durian is an endemic plant of Maluku. Consisting of two varieties based on 

the color of the fruit, namely red and green Galoba durian. The distribution of this plant in 
Ambon can be found in several places, such as in the highlands and coastal areas. Galoba 
durian belongs to the Zingiberaceae family genus Ammomum, comparising of 150 species 
(1,2).  This plant is characterized by rhizomes close to the surface of the soil, a pseudostem, 
a leafy shoot, a whole ligule with a relatively short length, a petiole length that develops to 
a small size, and a lamina that is linear to narrowly oblong (3). The community has long 
known and utilized Ammomum spp. due to its potential therapeutic and culinary value in 
traditional practices. Research on the phytochemistry and pharmacology of Ammomum has 
been conducted, focusing on its secondary metabolite compounds, including volatile oils 
and non-volatile compounds, which have attracted significant attention for further study 
(4). 
 Many secondary metabolite compounds have been isolated from roots, aerial parts, 
seeds, fruits, and rhizomes of Ammomum, including benzaldehyde, cycloterpenaldehyde, 
diarylheptanoid, diterpenoid, flavonoid, monoterpenoid, phenylpropanoid, 
sesquiterpenoid, steroid, and other chemical groups. Flavonoids and diterpenoids are two 
of the most common compound components contained in Ammomum species (5). 
Flavonoids were successfully isolated from the fruits, while terpenoids were found in the 
roots, fruits, and rhizomes (6). 
 The secondary metabolite compounds of Ammomum species have been 
demonstrated to possess medicinal properties. The seed extract of Ammomum subulatum 
exhibited the highest antioxidant activity compared to the seed extract of Ammomum 
xanthoides, and had the highest antibacterial activity against Pseudomonas aeruginosa, 
Proteus vulgaris, Enterobacter aerogenes, and Salmonella typhimurium (7). Some research 
indicates that the ethanol extract of Ammomum muricarpum rhizome showed high DPPH 
radical scavenging activities (8), and galoba fruit extract (Ammomum spp.) has a significant 
antioxidant activity effect, where this extract can reduce malondialdehyde (MDA) levels in 
serum hyperglycemia mice induced by streptozotocin (9). Moreover, extracts from 
Ammomum villosum seeds have a high content of phenolic compounds, including vanillic 
acid, catechin, epicatechin, protocatechuic acid, quercetin, and quercitrin (10). This extract 
represents excellent antitumor and antioxidant activity and can serve as the source of 
antioxidants and new antitumor drug candidates. The novelty of this research on the red 
variant of Ammomum spp. fruit has not been widely studied. Therefore, this study was 
conducted to evaluate the phytochemical content and antioxidant activity of Ammomum 
peel extract using the DPPH assay. 
 
MATERIALS AND METHODS 
Materials 
 The plant materials used, are red galoba durian collected from Hatu village (-3.6574 
LS dan 128.04727 BT, and the chemical materials were distilled water, 96% ethanol Merck 
1.2500, concentrated hydrochloric acid (HCl) Merck, Magnesium powder Merck, 
chloroform SmartLab, glacial acetic acid Merck 1.00063.2500, concentrated sulfuric acid 
(H2SO4) Merck 1.00731.2500, ammonia (NH3) Merck 105432, Dragendorf Merck, 2,2-
diphenyl-1-picrylhydrazyl (DPPH) Sigma Aldrich, sodium chloride (NaCl) SmartLab, ferric 
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chloride  (FeCl3) 10% Merck, Wagner's reagent Nitra Kimia, NaCl Merck, methanol Merck, 
and Vitamin C Merck 1. 00468.0500 
Method 
 This study employed quantitative and qualitative experimental research methods, 
which consisted of: Fruit Peel Extract: The dried red galoba durian fruit peels was blended 
until smooth, 250 g was put into 750 ml of 96% ethanol, and macerated for one day. 
Maceration products were rotavaporated for two hours at a temperature of 45 ᵒC. 

Flavonoid Assay: A total of 2 mL of fruit peel extract was added to 0.1 mg of Mg 
powder, then HCl was added until a color change occurred. The formation of orange, 
yellow, and brick red colors indicates the presence of flavonoid content in the extract (11). 
Tannin and Polyphenol Assay: A total of 1 ml of solution of red galoba durian fruit peel 
extract is reacted with FeCl3 10%. Dark, blue, or greenish black color occurred, indicating 
the presence of tannins and polyphenols content (12). Saponin Assay: A total of 2 mL of red 
global durian fruit peel extract is put in a test tube, and 2 mL of distilled water is added and 
then shaken. Observed foam that persisted for 10 minutes indicates the saponin content (13) 

Steroid Assay: A total of 2 mL of red galoba fruit peel extract was mixed with 2 mL 
of concentrated sulfuric acid (H2SO4). Steroid content is indicated by the formation of green 
or blue-green color (14). 

Alkaloid Assay: A total of 2 mL red galoba fruit peel extract and 2 M HCl was added 
and heated while stirring, then cooled to room temperature. NaCl powder was added while 
stirred and reacted with 1-3 drops of Wagner reagent. The formation of a brownish-red 
precipitate indicates that the test sample contains alkaloid compounds (15). 

Antioxidant Assay: A total of 40 g of DPPH solid was dissolved into 100 mL of 
methanol to obtain a concentration of 40 ppm DPPH (stored at room temperature in dark 
conditions). Determination of the wavelength is done by measuring the absorbance of 40 
ppm DPPH solution at a wavelength of 400 - 800 nm using a UV-Vis spectrophotometer 
Apel (12,16).  
 Vitamin C was used as a comparison solution made with concentrations of 2, 4, 6, 8, 
and 10 µg/mL, respectively. Then, 1 mL of vitamin C solution was added to each test tube. 
Then, 100 µg/mL DPPH solution and methanol, as well as 3 mL, were added to each test 
tube. The mixture of solutions was shaken until homogeneous and incubated in the dark for 
30 minutes. Then, the absorbance was measured using a UV-Vis spectrophotometer at a 
wavelength of Apel 515 nm (17). 

Determination of antioxidant activity was carried out by taking 1 mL of thick extract 
of red galoba fruit peel and preparing concentrations of 20, 40, 60, 80, and 100 µg/mL. Each 
1 mL of extract solution from different concentrations was mixed with 1 mL of 100 µg/mL 
DPPH solution. Then, diluted with methanol to a total volume of 5 mL. The solution was 
incubated at room temperature in the dark for 30 minutes. After incubation, the absorbance 
was measured using a UV-Vis spectrophotometer Apel at a wavelength of 515 nm. The 
antioxidant activity of the extract was expressed as percent inhibition calculated by the 
formula: 

% Inhibition = (Ao-Ai)/Ao x 100% (18) 
Description: 
I: Percentage of inhibition or inhibitory power (%) 
Ao: Absorbance Blanko (Solvent + DPPH) 
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Ai: Sample Absorbance (Solvent + DPPH + Sample) 
 

Data from the inhibition percentage and the absorbance measurement were then used 
to calculate the linear regression equation with the following formula: 
 
Y = bx + a (18) 
Description: 
Y: sample absorbance 
a: intercept (intersection) 
b: slope 
x: concentration (µg/mL).  
 
 
RESULTS AND DISCUSSIONS 

Extraction from Galoba durian fruit peel produced a thick extract of 0.83 grams. The 
fruit peel extract was further analyzed to determine the contained antioxidant compounds. 
The phytochemical profile of Galoba durian fruit peel antioxidants is shown in Table 1 and 
Figure 1. 

In this study, we found that the peel extract of Galoba durian fruit contained secondary 
metabolite compounds such as flavonoids, saponins, tannins, steroids, and phenolics not 
found. In general, medicinal plants from the Zingiberaceae family contain secondary 
metabolite compounds like antioxidants (19). This was also reported by (20) that galoba fruit 
contains flavonoid, quinone, monoterpene, and sesquiterpene compounds, and has strong 
antioxidant activity (23.43 µg/mL). Antioxidants are secondary metabolites produced by 
plants as a defense against abiotic stress, by reducing the activity of free radicals that can 
damage the structure of plant cells, inhibit lipid peroxidation, and chelate metal ions (21–
23). Antioxidants are also well known for their ability to prevent cell damage, thereby 
reducing the risk of various chronic diseases such as cancer (24). 
 

Table 1. Phytochemical profile of the red variant of galoba durian peel extract 
 

Target compounds Presence in the extract Color 

Flavonoids + Brick red 
Saponins + Oranges with 

foam 
Tannin + Greenish black 
Steroids + Green 
Phenolic - Black 

Description: (+) Positive: There are secondary metaboliteu compounds 
           (-) Negative: There are no secondary metabolite compounds 
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Figure 1. Visualization of color changes as an indicator of secondary metabolite content 
during the DPPH assay 

 
The DPPH assay revealed antioxidant activity in the peel extract of Galoba durian. The 

absorbance values obtained from the DPPH assay at various sample concentrations, 
measured in triplicate. The average absorbance was used to calculate the percentage of 
DPPH radical inhibition, which reflects the antioxidant activity of the sample (Table 2). 
These data serve as the basis for the subsequent simple linear regression analysis to 
determine the relationship between sample concentration and % inhibition (Figure 2). The 
antioxidant activity is shown by the IC50 value. The results show that the peel extract of 
Galoba durian has an IC50 value of 59.04 µg/mL. IC50 value between 50-100 µg/mL 
exhibits strong antioxidant activity (25,26). Therefore, it can be concluded that the 
compounds found in the peel extract of Galoba durian have strong antioxidant activity. 

 
Table 2. Percentage of DPPH Radical Inhibition at Various Sample Concentrations 

Concentration 
(ppm) 

Replicate 
Average 

% 
Inhibition 1 2 3 

20 0.336 0.334 0.307 0.3257 22.09 
40 0.331 0.249 0.294 0.2913 30.30 
60 0.215 0.235 0.207 0.2190 47.61 
80 0.189 0.147 0.136 0.1573 62.36 
100 0.172 0.114 0.107 0.1310 68.66 

 

 
Figure 2. Antioxidant activity Galoba graph of durian fruit skin extract 
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The Zingiberaceae family, such as cardamom, turmeric, and ginger, have bioactive 

compounds with strong antioxidant activity (27). High antioxidant activity is caused by a 

high content of phenolic compounds. The addition of one type of Ammomum extract, such 

as cardamom, causes an increase in antioxidant activity in coffee extract (28,29). High 

antioxidant activity also functions as an anti-inflammatory, antimicrobial, and anticancer. 

Some research suggested that polyphenol compounds have anti-inflammatory effects that 

inhibit gene pathways activated by oxidative stress (30). Moreover, phenol compounds can 

act synergistically with other bioactive compounds as antimicrobials in breaking lipid 

bonds and lysing bacterial cell walls (31). Other work has also reported the antiaging and 

antibacterial activity against Escherichia coli (28,29). 

 
CLINICAL IMPLICATION  

The clinical implications of this study are as initial information about the secondary 
metabolite content of traditional plants that will be used as antioxidants and anti-
inflammatories. 
 
LIMITATIONS 

The limitations of this study are that it does not use several solvents to extract samples 
so that it can compare which solvent can extract all secondary metabolite components from 
Ammomum spp, and does not use a larger number of samples to get more extracts. 
 
CONCLUSIONS 

This study revealed that the peel extract of red Galoba durian contains secondary 
metabolites and exhibits strong antioxidant activity. The data obtained in this study can be 
used as a potential database in the development of antioxidants as drug candidates from 
Galoba durian. The future development of this research is to use more accurate methods for 
the qualitative and quantitative content of secondary metabolites of Ammomum spp and 
whether it has the potential as an antibacterial and anti-inflammatory.  
 
CONFLICT OF INTEREST 

The research was conducted without commercial or financial relationships that could 
be construed as a potential conflict of interest. 

AUTOR CONTRIBUTIONS 
F.S. designed and conducted the research, analyzed and interpreted the data, and 

wrote the manuscript draft. B.S.M. conducted the research and wrote the draft of the 
manuscript. W. M designed the research, reviewed the manuscript draft, and supervised 
the process. K. L. P. designed and conducted the research, wrote the draft of the manuscript, 
reviewed the draft of the manuscript, and supervised the process. W. N. N and D. A. P. U 
conducted the research. 

 

 

ACKNOWLEDGMENTS 



Salamena F, et.al.              e-ISSN: 2549-1520, p-ISSN: 2338– 1159 

 

June Edition 2025 
 

 
 

7 

Special thanks to Samuel Simra Pada who has helped in the process of doing this 
research in the analytical chemistry laboratory. 

 

REFERENCES 

1. Boer H de, Newman M, Poulsen AD, Droop AJ, Fér T, Thu Hiề n LT, et al. Convergent 
morphology in Alpinieae (Zingiberaceae): Recircumscribing Amomum as a 
monophyletic genus. Taxon. 2018;67(1):6–36.  

2. Salamena F, Hiariej A, Seumahu CA. Genetic Characterization of Galoba Durian 
(Amonum spp.) in Ambon Island Based on Random Amplified Polymorphic DNA 
(RAPD). Agrotech J. 2018;3(1):27–33.  

3. Ye XE, Bai L, Ye YS, Xia NH, Leong-Škorničková J. Taxonomic studies of Amomum 
(Zingiberaceae) in China II: transfer of Hornstedtia tibetica to Amomum and 
supplementary description of H. hainanensis. Plant Syst Evol. 2018;304:1165–80.  

4. Cai R, Yue X, Wang Y, Yang Y, Sun D, Li H, et al. Chemistry and bioactivity of plants 
from the genus Amomum. J Ethnopharmacol. 2021;281:114563.  

5. Dinata DI, Maharani R, Muttaqin FZ, Supratman U. Phytochemistry and Biological 
Activities of Amomum Species. Indones J Chem.  

6. Alruhaili MH, Almuhayawi MS, Gattan HS, Alharbi MT, Nagshabandi MK, Jaouni SKA, 
et al. Insight into the phytochemical profile and antimicrobial activities of Amomum 
subulatum and Amomum xanthioides: An in vitro and in silico study. Front Plant Sci. 
2023;14:1136961.  

7. Barbosa GB, Peteros NP, Inutan ED. Antioxidant activities and phytochemical screening 
of Amomum muricarpum, Hornstedtia conoidea and Etlingera philippinensis. Bull 
Environ Pharmacol Life Sci. 2016;5(8):22–32.  

8. Rumengan YI, Kusadhiani I, Agustin RD. The Effect of Galoba (Hornstedtia sp.) Fruit 
Extract on Malondialdehyde (MDA) Serum Level of Hyperglycemic Mice (Mus 
musculus) Streptozotocin-Induced. J Kedokt Diponegoro Diponegoro Med J. 
2024;13(2):72–7.  

9. Zhang M, Shuai X xiang, Wei Z, Dai T tao, Wei C bin, Li Y, et al. Characterization, 
antioxidant and antitumor activities of phenolic compounds from Amomum villosum 
Lour. Front Nutr. 2024;11:1327164.  

10. Gulcin İ, Alwasel SH. DPPH radical scavenging assay. Processes. 2023;11(8):2248.  
11. Mahfur M, Khasanah K, Anindhita MA, Chandra SG, Hidayah AN. Comparison of the 

total phenolic and flavonoid contents of Amomum compactum Sol. Ex Maton from 
districts Linggo Asri and Paninggaran, Pekalongan Regency. Sasambo J Pharm. 
2023;4(1):8–13.  

12. Azim M, Hariadi P, Fatmayanti BR, Febriani Y, Wazni AR, Anggraini VD. 2, 2-diphenyl-
1-picrylhydrazyl (DPPH) Radical Scavenging Analysis and Antibacterial Activities of 
Renggak Seed (Amomum Dealbatum Roxb). Sinteza. 2025;5(1):48–58.  

13. Noviyanty YN, Herlina H, Fazihkun C. Identification and determination of saponin 
levels from bidurrot extract (Calotropis gigantea l) using gravimetry method. J Pharm 
Sci. 2020;3(2):100–5.  



Salamena F, et.al.              e-ISSN: 2549-1520, p-ISSN: 2338– 1159 

 

June Edition 2025 
 

 
 

8 

14. Fasya AG, Amalia S, Megawati DS, Salima F, Kusuma V, Purwantoro B. Isolation, 
identification, and bioactivity of steroids isolates from Hydrilla verticillata petroleum 
ether fraction. In IOP Publishing; 2020. p. 012009.  

15. Sarvade DD. Quantification of total alkaloid, tannin, flavonoid, phenolic, and 
chlorogenic acid contents of Leea macrophylla Roxb. Ex Hornem. Int J Green Pharm. 
2020;14(2).  

16. Widyantari NKA, Arthana NPMA, Ariwijaya DGA, Udayani NNW, Wardani IGAAK. 
Uji Aktivitas Antioksidan Ekstrak Etanol Daun Benalu Jeruk (Dendrophthoe glabrescens 
(Blakely) Barlow) dengan Metode DPPH (2, 2-Diphenyl-1-Picrylhydrazyl). Indones J 
Pharm Educ. 2024;4(1).  

17. Douw DD, Wardani TS. Uji antioksidan kombinasi ekstrak etanol daun alpukat (Persea 
americana Mill.) dan daun jambu biji (Psidium guajava L.) metode DPPH dan FRAP. 
MEDFARM J Farm Dan Kesehat. 2023;12(1):93–104.  

18. Irawan C, Dwi Putri I, Sukiman M. Antioxidant activity of DPPH, CUPRAC, and FRAP 
methods, as well as activity of alpha-glucosidase inhibiting enzymes from Tinospora 
crispa (L.) stem ultrasonic extract. 2022;  

19. Ulfah M, Arifah RN, Fadhila TN. AKTIVITAS ANTIOKSIDAN EKSTRAK BIJI DAN 
HERBA (Amomum compactum) BESERTA KADAR FENOLIK DAN FLAVONOID 
TOTAL. J Redoks. 2023;8(1):1–6.  

20. Gustaman F, Wulandari W, Nurviana V, Idacahyati K. Antioxidant activity of pining 
(Hornstedtia alliaceae) by using DPPH method. J Ilm Farm Bahari. 2020;11(1):67–74.  

21. Shen N, Wang T, Gan Q, Liu S, Wang L, Jin B. Plant flavonoids: Classification, 
distribution, biosynthesis, and antioxidant activity. Food Chem. 2022;383:132531.  

22. Ozawa H, Miyazawa T, Burdeos GC, Miyazawa T. Biological functions of antioxidant 
dipeptides. J Nutr Sci Vitaminol (Tokyo). 2022;68(3):162–71.  

23. Nadarajah KK. ROS homeostasis in abiotic stress tolerance in plants. Int J Mol Sci. 
2020;21(15):5208.  

24. Stefanowicz-Hajduk J, Graczyk P, Hering A, Gucwa M, Nowak A, Hałasa R. An In Vitro 
Study on the Cytotoxic, Antioxidant, and Antimicrobial Properties of Yamogenin—A 
Plant Steroidal Saponin and Evaluation of Its Mechanism of Action in Gastric Cancer 
Cells. Int J Mol Sci. 2024;25(9):4627.  

25. Saroyo H, Arifah IAN. Antioxidant activity using DPPH & FRAP method and their 
correlation with the levels of phenolic and flavonoid compounds from nemba plants 
(Azadirachta Indica A. Juss). J Nutraceuticals Herb Med. 2021;3(2):10–20.  

26. Wilujeng S, Laksitarahmi I, Suharnanik TP. Antioxidant maja fruit (Aegle marmelos (L) 
Carrea) lowering blood sugar mus musculus. Bir Ex J. 2020;2(3):362–7.  

27. Ballester P, Cerdá B, Arcusa R, García-Muñoz AM, Marhuenda J, Zafrilla P. Antioxidant 
activity in extracts from Zingiberaceae family: Cardamom, turmeric, and ginger. 
Molecules. 2023;28(10):4024.  

28. Pratiwi A, Salimah I. Aktivitas Antioksidan dan Antimikroba Minyak Atsiri Kembang 
Leson. Al-Kauniyah J Biol. 2020;13(2):139–46.  

29. Bjørklund G, Shanaida M, Lysiuk R, Antonyak H, Klishch I, Shanaida V, et al. Selenium: 
an antioxidant with a critical role in anti-aging. Molecules. 2022;27(19):6613.  



Salamena F, et.al.              e-ISSN: 2549-1520, p-ISSN: 2338– 1159 

 

June Edition 2025 
 

 
 

9 

30. Hussain T, Tan B, Yin Y, Blachier F, Tossou MC, Rahu N. Oxidative stress and 
inflammation: what polyphenols can do for us? Oxid Med Cell Longev. 
2016;2016(1):7432797.  

31. Rosarior VL, Lim PS, Wong WK, Yue CS, Yam HC, Tan SA. Antioxidant-rich clove 
extract, a strong antimicrobial agent against urinary tract infections-causing bacteria in 
vitro. Trop Life Sci Res. 2021;32(2):45.  

 

 


