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Preliminary Phytochemical Screening and Antioxidant Activity on Fruits of 

Amomum subulatum Roxb. 
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Abstract 

This research deals with the investigation of the biochemical properties, nutritional value 

and antioxidant activity of fruits from Amomum subulatum Roxb. belonging to the family 

Zingiberaceae. The fruit specimens were collected from Kachin State, Myitkyina District, 

Sadone Township at the altitude of (2000) M.A.S.L in July 2024. The preliminary 

screening analysis of the dried powdered fruits from A. subulatum Roxb. revealed the 

presence of the phytochemical elements such as alkaloids, steroids, terpenoids, 

glycosides, phenolic compounds, flavonoids, tannins, saponins, α-amino acid, proteins, 

reducing sugars, starch, and carbohydrates. Cyanogenic glycosides were not found in this 

study. The nutritional composition of A. subulatum Roxb. fruits were evaluated for 

moisture, total ash, crude fat, crude fiber, crude protein, carbohydrates, and energy 

content. The antioxidant activity of A. subulatum Roxb. was determined by 1,1-diphenyl-

2-picrylhydrazl (DPPH) radical scavenging assay with different concentrations of watery 

fruit extracts. The result showed very strong antioxidant activity of fruits of A. subulatum 

Roxb. as indicated by a low IC50 value of 11.9 ppm (11.9 μg/ml). In conclusion, the fruits 

of A. subulatum Roxb. demonstrated the potential therapeutic properties although further 

research is needed. This study was believed to contribute to the development of natural 

drugs, food industries using as spices and to provide scientific evidence supporting these 

applications. 
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Introduction 

 Herbal drugs have been a fundamental component of traditional medicine systems 

worldwide and used since ancient times to treat a wide variety of diseases and ailments. 

Their effectiveness in promoting health and healing is attributed to the presence of 

complex chemical compounds. As a result, medicinal plants have played a vital role in 

global health promotion. It is estimated that approximately 25% of modern medicines are 

sourced, either directly or indirectly, from higher plants (Khan et al. 2024). 

 Amomum subulatum Roxb. belonging to the family Zingiberaceae is a cultivated 

large herb. It is commonly known as Hpala-gyi in Myanmar and Greater cardamon in 

English (Kress et al. 2003). A. subulatum Roxb. cultivated in the Sadone area is well-

known for its exceptional flavor and is regarded as one of the best varieties of spices by 

local people. It is native to Eastern Himalayas, Nepal and India. It is also commercially 

cultivated in Nepal, India, China, and Bhutan, primarily in marginal, sloping, and 

degraded lands at elevations between 700 and 2100 meters. The cultivation occurs in 

regions with temperatures ranging from 4°C to 20°C and annual rainfall between 2000 to 

2500 mm (Shrestha 2017). 

 A. subulatum Roxb. has been widely used in traditional medicine across various 

cultures, especially in South Asia. Its diverse medicinal applications are attributed to the 

health benefits derived from its fruits, seeds, and essential oils. It has been reported to 

possess beneficial effects as digestive disorders, respiratory ailments, oral health, 

infections, urinary disorders, nausea and vomiting, stress and anxiety (Bisht 2011, Satyal 

et al. 2012). 
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Herbs and plants are the base of various traditional medication systems practiced 

all over the world. Phytochemicals are present in plants which are secondary metabolites 

such as phenols, alkaloids, steroids, flavonoids, glycosides, saponins, anthocyanins, 

cumarins and certain pigments (Mehvish & Muhammad 2017). The phytochemical 

analysis is very important to evaluate the possible medicinal utilities of a plant and also to 

determine the active principles responsible for the known biological activities exhibited by 

the plants (Shaikh & Patil 2020). 

An antioxidant is a molecule that prevents the oxidation of other molecules. 

Oxidation is a chemical process where electrons or hydrogen atoms are transferred from 

one substance to an oxidizing agent, often resulting in the formation of free radicals. These 

free radicals can trigger chain reactions that, when occurring within cells, may lead to 

cellular damage or death. Antioxidants interrupt these chain reactions by neutralizing free 

radical intermediates and inhibiting further oxidation processes. They achieve this factor 

by undergoing oxidation themselves, which is why many antioxidants act as reducing 

agents, such as thiols, ascorbic acid, or polyphenols (Shekhar & Prasad, 2015). By 

neutralizing free radicals, antioxidants help protect cells from damage. Free radical-

induced reactions have been linked to various diseases, including cardiovascular disorders, 

diabetes, inflammatory diseases, and cancer (Sharma et al. 2016). 

Plant-based foods include a diverse range of fruits, vegetables, whole grains, and 

their derived products. These foods serve as excellent sources of essential proteins, 

vitamins, and minerals, while also being abundant in various phytochemicals such as 

polyphenols, flavonoids, isothiocyanates, carotenoids, alkaloids, and terpenes (Xue & Yin 

2024).  

A. subulatum Roxb. is a spice that contains a wealth of essential nutrients and 

bioactive compounds, which make it an important ingredient in both culinary and 

medicinal uses. Although consumed in small amounts, it provides considerable nutritional 

and health benefits. Its blend of vital nutrients, dietary fiber, and bioactive compounds 

makes it a beneficial addition to a well-rounded diet (Dhakal et al. 2022).  

In Myanmar, a variety of plant-based traditional medicines were used with 

ethnobotanical knowledge documented for many plant species. However, these practices 

still require further scientific evidence. Due to the traditional use of Amomum subulatum 

Roxb. and the lack of scientific evidence supporting its pharmacological properties, this 

study sought to evaluate the phytochemical composition and antioxidant activity of A. 

subulatum Roxb fruits. It was hoped that the investigations from this research would 

contribute to the development of natural medicines and support the use of plant-based 

resources in the food industries. 

Materials and Methods 

This research was conducted at Botany Laboratory in University Research Center 

(URC), University of Mandalay from July to November, 2024. 

Plant Identification 

 The plant specimens were collected from Kachin State, Myitkyina District, Sadone 

Township in July, 2024. The collected specimens were studied and identified at the 

Department of Botany, University of Mandalay with the help of available literatures, 

Hooker (1894), Backer & Brink (1968) and Dassanayake (1983). 

Preparation of Dried Powdered Fruit Samples 

 The fresh fruits of Amomum subulatum Roxb. belonging to the family 

Zingiberaceae were collected from Kachin State, Myitkyina District, Sadone Township in 

July, 2024. Freshly collected fruits were washed thoroughly and air-dried for several days 
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until completely dry. The dried fruits were then ground using a grinder, and the resulting 

powder was stored in an airtight container for subsequent analysis (Figure 1). 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Phytochemical Analysis 

 The phytochemical constituents including alkaloids, steroids, terpenoids, 

glycosides, phenolic compounds, flavonoids, tannins, saponins, α-amino acids, proteins, 

reducing sugars, starch, and carbohydrates were analyzed by using dried powdered fruits 

of A. subulatum Roxb. This analysis was conducted in October 2024 at the Botany 

Laboratory, University Research Center (URC), University of Mandalay. The 

phytochemical screening followed the standard protocol reported by Harborne (1998) with 

some modifications. 

Antioxidant Activity and Nutritional Analysis 

 The antioxidant activity and nutritional value of the crude extract from the fruits of 

A. subulatum Roxb. were evaluated by using the DPPH free radical scavenging assay 
reported by Sharma & Bhat (2009). This analysis was carried out at U Kar Ka Food 

Testing Laboratory in Chanmyatharsi Township, Mandalay Region. 

Results 

Phytochemical analysis of Fruit Extracts of Amomum subulatum Roxb. 

 The phytochemical constituents such as alkaloids, steroids, terpenoids, glycosides, 

phenolic compounds, flavonoids, tannins, saponins, α-amino acid, proteins, reducing 

sugars, starch, carbohydrates and cyanogenic glycosides were analyzed. All of these 

constituents except cyanogenic glycosides were detected in the fruit extracts of A. 

subulatum Roxb (Table 1, Figure 2, Figure 3 and Figure 4). 

 

 

 

 

 

 

 

A B 

Figure 1. Fruit of Amomum subulatum Roxb.  

A. Air-dried Fruits 

B. Dried Powdered Fruits 
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Table 1. Preliminary phytochemical analysis of fruit extracts of Amomum subulatum 

Roxb. No Tests Extracts Observation Result 

1 

Alkaloids (Mayer’s 

reagent) 
Ethanolic/Methanolic/Watery/ White ppt. + 

Alkaloids 

(Dragendorff’s reagent) 
Ethanolic/Methanolic/Watery Grey + 

Alkaloids (Wagner’s 

reagent) 
Ethanolic/Methanolic/Watery Red ppt. + 

2 Steroids Ethanolic/Methanolic/Watery 
Blackish at 

interface 
+ 

3 Terpenoids Ethanolic/Methanolic/Watery 
Yellowish green 

at lower layer 
+ 

4 Glycosides Ethanolic/Methanolic/Watery Yellow ppt. + 

5 Phenolic compounds Ethanolic/Methanolic/Watery Blackish + 

6 Flavonoids Ethanolic/Methanolic/Watery Colourless + 

7 Tannins Ethanolic/Methanolic/Watery Blackish + 

8 Saponins Ethanolic/Methanolic/Watery 
No frothing/ 

frothing 
+ 

9 α-amino acid Ethanolic/Methanolic/Watery Purple spot + 

10 Proteins Ethanolic/Methanolic/Watery White ppt. + 

11 Reducing Sugars Ethanolic/Methanolic/Watery Green ppt. + 

12 Starch Ethanolic/Methanolic/Watery Brown + 

13 Carbohydrates Ethanolic/Methanolic/Watery Purple ring + 

14 Cyanogenic glycosides Ethanolic/Methanolic/Watery 
No red colour 

change 
- 

+ = presence, - = absence, ppt. = precipitate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Phytochemical Analysis of Ethanolic Extract of Fruits of A. subulatum Roxb. 
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Antioxidant activity of the fruit extracts of Amomum subulatum Roxb. 

 Antioxidant activity of dried powdered fruits extract was determined by DPPH 

screening assay that IC50 value of watery extract was founded to be 11.9 ppm (11.9 

μg/ml). Therefore, the dried powdered fruits extract of Amomum subulatum Roxb. had 

very strong antioxidant activity (Table 2, Table 3, Figure 5, Figure 6). 

 

 

 

Figure 3. Phytochemical Analysis of Methanolic Extract of Fruits of A. subulatum Roxb. 

Figure 4. Phytochemical Analysis of Watery Extract of Fruits of A. subulatum Roxb. 
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Figure 5. Plot of % Inhibition Vs Different Concentration of Ascorbic acid (mg/L) 
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Table 2. Results of % Inhibition Vs Different Concentration of Ascorbic acid (mg/L) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Results of % Inhibition Vs Different Concentration of Powdered fruits of 

Amomum subulatum Roxb. (mg/L) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Standard concentration 
Absorbance % Inhibition 

IC50 

(mg/L) (mg/L) 

50 0.264 89.4146 

6.75 
25 0.724 70.9703 

12.5 1.123 54.9719 

6.25 1.39 44.2662 

Sample concentration 
Absorbance % Inhibition 

IC50 

(mg/L) (mg/L) 

100 0.912 52.5 

11.9 
50 0.929 51.6146 

25 0.954 50.3125 

12.5 0.965 49.7396 

Figure 6. Plot of % Inhibition Vs Different Concentration of Powdered fruits of         

Amomum subulatum Roxb. (mg/L) 
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Nutritional Values of Fruits of Amomum subulatum Roxb. 

Assessment of Nutritional Values were carried out at the U KAR KA Food Testing 

Laboratory, Chanmyatharsi Township, Mandalay Region. The results of nutritional values 

of the fruits of Amomum subulatum Roxb. showed that the highest contents of moisture, 

fiber and carbohydrate. The results were shown in Table 4 and Figure 7. 

 

Table 4. Results of nutritional values of fruits of Amomum subulatum Roxb. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion and Conclusion 

 In the present study, phytochemical properties, the assessment of nutritional values 

and antioxidant activity from fruits of Amomum subulatum Roxb. were investigated. 

Firstly, the phytochemical analysis revealed that the dried powdered fruits of Amomum 

subulatum Roxb. contained bioactive components such as alkaloids, steroids, terpenoids, 

glycosides, phenolic compounds, flavonoids, tannins, saponins, α-amino acids, proteins, 

reducing sugars, starch, and carbohydrates, consistent with previous studies. Mou et al. 

(2024) identified carbohydrates, alkaloids, glycosides, phenolic compounds, flavonoids, 

tannins, and steroids in the ethanolic extracts of the seeds. Similarly, Alam et al. (2020) 

reported the presence of glycosides, phenolic compounds, sterols, flavonoids, 

carbohydrates, tannins, volatile oils, proteins, and amino acids in the ethanolic extract of 

the fruit. Shivanand & Mahalaxmi (2010) observed carbohydrates, flavonoids, amino 

acids, steroids, triterpenoids, glycosides, tannins, and phenolic compounds in metabolic 

No. Types of Nutrients Contents % 

1 Moisture 12.62 

2 Total Ash 4.86 

3 Crude Fat 1.14 

4 Crude Fiber 15.45 

5 Crude Protein 6.2 

6 Carbohydrate 59.73 

Figure 7. Showing the nutritional values of fruits of Amomum subulatum Roxb. 
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extracts of the fruit. Additionally, Lakshmi et al. (2022) identified alkaloids, 

carbohydrates, flavonoids, saponins, tannins, glycosides, fixed oils, and fatty acids in the 

aqueous extract of A. subulatum Roxb. fruits. 

 The fruits of A.subulatum Roxb. contained bioactive compounds such as 1,8-

cineole, α-terpineol, protocatechualdehyde, and protocatechuic acid, which exhibit 

antioxidant properties by inhibiting lipid peroxidation and offering significant health 

benefits. These active components are linked to the modulation of antioxidant enzymes in 

the liver and heart (Gautam et al. 2016). The fruits were a rich source of antioxidants, 

capable of neutralizing free radicals and mitigating oxidative stress, a key factor in 

degenerative diseases like diabetes and cancer. As a natural antioxidant source, A. 

subulatum Roxb. had gained popularity for its therapeutic potential (Singhal et al. 2022). 

Mehvish & Muhammad (2017) reported that the antioxidant activity of A. subulatum 

Roxb. reached 8.25 ± 2.0 μg/mL, demonstrating a high level of activity. Similarly, Alam 

& Majumdar (2018) evaluated the essential oil of three cultivars of A. subulatum Roxb. 

fruits and found antioxidant activity of 84.74%, 72.38%, and 64.42%. In the present study, 

the watery extract of dried powdered fruits of A. subulatum Roxb. showed very strong 

antioxidant activity with an IC50 value of 11.9 ppm (11.9 μg/ml), further confirming its 

potential as a natural antioxidant. 

 The nutritional analysis of the fruits of A. subulatum Roxb. revealed high levels of 

moisture, fiber, and carbohydrates. Carbohydrates serve as the primary source of energy 

for the body, fueling vital functions such as brain activity, kidney operation, heart muscle 

performance, and the central nervous system. They are an essential component of a 

balanced diet for both children and adults. Crude fiber plays a crucial role in promoting 

digestion and stimulating the growth of beneficial intestinal bacteria. Meanwhile, moisture 

content significantly influences the processability, shelf life, usability, and overall quality 

of various products, including pharmaceuticals, plastics, and foods (Townsend et al. 

2023).  

 Collectively, the results of this research indicated that the dried powdered fruits of 

A. subulatum Roxb. had the potential phytochemical constituents, nutritional values and 

antioxidant activity. Therefore, it can be concluded that the fruits of A. subulatum Roxb. 

possessed the potential therapeutic properties despite the needs for further investigations 

such as quantitative analysis and in vitro and in vivo cell experiments. It was believed that 

this research might be able to partially participate in natural drug development and support 

the use of plant-based resources in the food industries. 
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