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Abstract 

Spondias lakonensis Pierre is a wild edible fruit used in traditional 

medicine for the treatment of many diseases. In this study, the 

nutritional quality and biological activity of S. lakonensis fruits were 

investigated. The results of the nutritional components analyses were 

recorded for the vitamin C content (142.80 ± 0.74 mg/100 g) in the 

pulp, and total ash (2.88 ± 0.07% and 7.25 ± 0.19%), crude lipid (5.80 

± 0.21% and 11.54 ± 0.20%), and total protein (6.70 ± 0.77% and 

12.74 ± 1.89%) in the pulp and seeds, respectively. At the suitable 

conditions for extracting polyphenol compounds (70% acetone at 

30°C for 10min with a material/solvent ratio of 1/20 g mL-1), the 

value of the total polyphenol content (TPC) was 12.32 ± 0.07mg 

GAE g-1 in the pulp and 24.63 ± 0.07 mg GAE g-1 in the seeds. The 

results of the DPPH tests indicated that the acetone extracts were 

good sources of antioxidants with IC50 values of 10.44 ± 0.62 μg mL-1 

(pulp) and 29.20 ± 1.76 μg mL-1 (seeds). The extracts also 

demonstrated strong -glucosidase inhibitory activities with IC50 

values of 0.77  0.02 g mL-1 in the pulp and 10.24  0.15 g mL-1 

in the seeds. S. lakonensis fruits possess promising nutritional and 

pharmaceutical potential. 

Keywords  

Anacardiaceae, Spondias lakonensis, -glucosidase , antioxidant, 

antidiabetic 

Introduction 

Spondias is a genus belonging to the Anacardiaceae family. This 

genus is comprised of 18 species distributed widely in tropical 

regions around the world (Mitchell & Douglas, 2015). Previous 

studies on phytochemicals have shown the presence of various types 

of   secondary   compounds   such  as  phenolics,  flavonoids,  sterols,  
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triterpenes, saponins, volatile compounds, amino 

acids, and polysaccharides in members of the 

Spondias genus (Tandon & Rastogi, 1976; 

Corthout et al., 1991; Engels et al., 2012; 

Olugbuyiro et al., 2013; Lai et al., 2014; 

Chaudhuri et al., 2015; Pereira et al., 2015; De 

Lima et al., 2016). These plants have revealed 

useful bioactivities including cytotoxic, 

antimicrobial (Arif et al., 2008; Muhammad et 

al., 2011), antioxidant (Hazra et al., 2008; 

Chalise et al., 2010), anti-inflammatory (Da 

Silva Siqueira et al., 2016), analgesic (Panda et 

al., 2009), and α-glucosidase inhibitory activities 

(Hoang et al., 2015; Ojo et al., 2018).  

Spondias lakonensis Pierre is originally from 

Southern China, Cambodia, Laos, Vietnam, and 

Thailand, and can grow up to about 8-15m in 

height (Shaw & Forman, 1967). Ripe fruits of S. 

lakonensis are sweet and delicious, and stimulate 

digestion. A root decoction of S. lakonensis was 

also shown to improve weakness after childbirth 

(Hoang et al., 2008). Despite S. lakonensis being 

used in traditional medicine, no chemical or 

bioactivity studies on S. lakonensis fruits have 

been reported. In this paper, we focused on 

extracting phenolic compounds, and evaluating 

the nutritional composition, antioxidant abilities, 

and α-glucosidase inhibitory activities of S. 

lakonensis fruit extracts.  

Plant phenolic compounds are commonly 

recognized as bioactive components associated 

with antioxidant properties and health benefits 

(Pierson et al., 2012). It is well known that 

polyphenols are vulnerable to oxidative 

degradation, especially with prolonged exposure 

to heat, light, and oxygen. Therefore, in addition 

to factors such as agroclimatic conditions, organ 

and plant developmental stage, and their 

interaction with the genotype, the extraction 

conditions and methods can significantly impact 

the efficiency, stability, and yield of polyphenols 

(Rymbai et al., 2023). However, there are 

currently no published data detailing the 

effectiveness of various extraction conditions for 

polyphenols from S. lakonensis fruit. This study 

examined the effects of various experimental 

parameters, namely extraction solvent, 

solvent/water ratio, material/solvent ratio, 

extraction temperature, and extraction time, on 

the yield of polyphenols from S. lakonensis fruit. 

The findings will provide insights on extraction 

procedures and proper utilization of this wild 

edible fruit in value-added, processing, and 

pharmaceutical industries. 

Materials and Methods 

Plant materials 

Fresh fruits of S. lakonensis (Figure 1) were 

collected in Gia Lam district, Hanoi, in 2019 at the 

coordinates of North at 211’15’’ and East at 

10556’18’’. The fruit samples were washed and 

freeze-dried at -47C using a ModulyoD Freeze 

Dryer 230, and then stored at -18C at the 

Department of Chemistry, Faculty of Environment, 

Vietnam National University of Agriculture.  

Chemicals 

Folin-Ciocalteu reagent, 2,2-diphenyl-1-

picryl-hydrazyl (DPPH), -glucosidase enzyme 

(CAS No 9001-42-7), p-nitrophenyl--D-

glucopyranoside, 4-nitrophenol, and dimethyl 

sulfoxide were purchased from Sigma-Aldrich 

(USA). All solvents used in the extractions and 

other chemicals (gallic acid, ascorbic acid, 

sodium carbonate, sulfuric acid, and 

hydrochloric acid) were of analytical grade and 

purchased from China.  

Methods 

Evaluation of the pulp 

From the harvested fruits, a 200-g sub-batch 

of the entire fruit sample was weighed before 

shelling, after shelling, and after removing the 

pulp. The whole fruits, pulp, and seeds of S. 

lakonensis wild fruits are shown in Figure 2. The 

different parts were then freeze-dried for 48 

hours and their masses were determined. The 

contents of the seeds and pulp were determined 

by the following equations: 

% pulp =  
weight of pulp

weight of entire fruits
× 100 (%) 

% seeds =  
weight of seeds

weight of entire fruits
× 100 (%) 
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Figure 1. Fruits of S. lakonensis on its peduncle  

 

             
Figure 2. Fruits, dry pulp, and dry seeds  

Determination of the total ash content 

The total ash content was determined using 

the method described by TCVN 1-2017. The 

sample was washed with distilled water and dried 

in an air oven. An empty crucible was weighed, 

2.0g of the dry sample was added, and the 

crucible with the sample was weighed again. The 

crucible was transferred to a muffle furnace and 

its temperature was maintained at 500°C for 5 

hours. The process was completed when there 

was no black speck in the ash. The percentage of 

ash content on the dried sample was evaluated as: 

Ash content =  
weight of ash

weight of dried sample

× 100 (%) 

Major macronutrients determination 

(i) Determination of the crude lipid content by 

the Soxhlet method 

The crude lipid content was determined by 

the Soxhlet method using n-hexane as the solvent 

(Carpenter & Ward, 2017). In short, the solvent 

was heated and volatilized, and then condensed 

above the sample. The solvent dropped onto the 

sample and extracted the fat. At 15-20min 

intervals, the solvent flowed through a siphon to 

the heating flask to start the process again. Crude 

lipid content on the dried sample was measured as:  

Crude lipid content

=  
weight of extract

weight of dried sample

× 100 (%) 

(ii) Determination of the total protein content by 

the Kjeldalhl method 

The total protein content was determined by 

the Kjeldahl method (International, 2009). A 

dried sample (0.2g) was placed in a Kjeldahl 

flask. Twenty milliliters of concentrated H2SO4 

was added along with 1.0g of a catalytic mixture 

containing potassium sulfate, cupric sulfate, and 

titanium dioxide. The flask was placed on a 

heater to start digestion until the mixture became 

clear. The digest was cooled and 100mL distilled 

water was added. Twenty milliliters of the digest 

was added to 10mL of 30% NaOH in a 

distillation tube. The distillate was then titrated 

by a standard 0.01 N HCl solution. The total 

protein content was measured as: 

Total protein content

=  
0.00014 × (V2 − V1) × 100 × 6.25

V × m
 (%) 
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where V1 and V2 are the volumes of 0.01 N 

HCl consumed for the blank and sample titration 

(mL), V is the volume taken for distillation (mL), 

and m is the weight of the dry sample (g). 

(iii) Determination of the ascorbic acid content 

The ascorbic acid (Vitamin C) content was 

determined by iodometric titration (Silva et al., 

1999). A sample (5.0g) was weighed and placed 

into a conical flask, and 100mL of 1% HCl was 

added to dissolve the solid. The mixture was kept 

in the dark for 2 hours and then was filtered to 

get the extracted solution. A starch indicator (3-

5 drops) was added to the extracted solution. This 

mixture was titrated with a 0.01 N iodine 

solution. The ascorbic acid content was 

calculated as: 

Vitamin C =  
VI2

× 0.01 × 176

m
 

× 100 (mg 100 g DW⁄ ) 

where VI2
 is the volume of 0.01 N I2 

consumed for sample titration (mL), and m is the 

weight of the sample (g). 

Extraction of polyphenol compounds 

(i) Selection of the extraction procedures  

The study on the polyphenol extraction 

process of the fruits of S. lakonesis was 

conducted in single-factor experiments. The 

factors changed were the extraction solvent 

(ethanol, acetone, methanol, and water), 

solvent/water ratio (50-100%, v/v), 

material/solvent ratio (1/10; 1/20; 1/25; 1/30 g 

mL-1), extraction temperature (20-50C), and 

extraction time (5-40min). The experiments were 

independent of each other. The mixture of 

materials and solvents was centrifuged (Hermle 

Z300, Germany) at a speed of 3000rpm for 

10min at room temperature.  

(ii) Determination of the total polyphenol content 

The total polyphenol content (TPC) was 

determined by the Folin-Ciocalteu method 

(Singleton & Rossi, 1965). A mixture of 2.5mL 

of Folin-Ciocalteu reagent (1/10 diluted) and 

0.5mL of plant extract was shaken for 5min. 

Then 2mL of 7.5% Na2CO3 was added and the 

mixture was kept in the dark for 2 hours. 

Absorbance was monitored at 760nm using a 

HACH DR 3900 UV-VIS spectrophotometer. 

Results were expressed as mg of gallic acid 

equivalents per gram of dry weight of the sample 

(mg GAE/g DW).  

Evaluation of the biological activities of the fruit 

extracts of S. lakonensis 

(i) Antioxidant activity of the fruit extracts  

The antioxidant activity was examined by 

the DPPH test (Tabart et al., 2009) using ascorbic 

acid as a reference. An extract was diluted in 

methanol and then 3mL of this extract and 1 mL 

of DPPH (0.1mM) were mixed in one reaction 

tube with a cap. The mixtures were set aside in 

dark conditions for about 30min, and the 

absorbance was measured at 517nm. The 

percentage of inhibition of DPPH free radicals of 

the sample was calculated using the equation: 

% Inhibition =  
A0 − Ax

A0

× 100 (%) 

where A0 is the absorbance of the control 

(mixture of 3mL methanol and 1mL of  DPPH), 

and Ax is the absorbance of the sample. 

(ii) Assay for -glucosidase inhibitory activity  

The -glucosidase enzyme inhibitory was 

evaluated using the previously described method of 

Moradi-Afrapoli et al. (2012). Samples were 

dissolved in dimethyl sulfoxide. Two mL of a 

sample and 40mL of 0.5 Um L-1 -glucosidase 

were mixed in 120mL of 0.1M phosphate buffer 

(pH 7.0). After 5min, 40mL of 5mM p-

nitrophenyl--D-glucopyranoside was added to the 

mixture and incubated at 37C for 30min. The 

absorbance was measured at 405nm using a 

microplate reader (Molecular Devices, Sunnyvale, 

CA). Acarbose was used as a reference. 

Statistical analysis 

The experiments were replicated three times 

and data were expressed as means ± SD on a dry 

basis. The value of IC50 was calculated using the 

GradPad prism 8.0. Statistical analysis was 

confirmed by analysis of variance (ANOVA) 

using Turkey’s Test via Minitab 16.0. A P‐value 

of <0.05 was considered significant. 
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Results and Discussion 

Nutrition composition  

The results showed that the pulp percentages 

were recorded as 72.13 ± 2.92% and 58.84 ± 

2.08% for fresh and dry fruits, respectively. 

Similarly, the seed contents were noted as 27.87 

± 2.92% in fresh and 41.16 ± 2.08% in dry fruits. 

The nutrition composition of the S. lakonensis 

fruits is shown in Table 1. The total ash, crude 

lipid, and total protein of the pulp were found to 

be lower than those of the seeds. The total ash 

values were 2.88 ± 0.07% and 7.25 ± 0.19% in 

the pulp and seeds, respectively. This residue 

reflects the overall mineral composition present 

in the biomass, making it an important quality 

parameter. Determining the total ash is a key 

aspect of biomass analysis for nutritional or 

compositional assessment. It was found that S. 

lakonensis has insignificant amounts of crude 

lipids in its pulp (5.80 ± 0.21%) and seeds (11.54 

± 0.20%). The total protein contents in the pulp 

and seeds were recorded as 6.70 ± 0.77% and 

12.74 ± 1.89%, respectively. The protein level in 

the pulp of S. lakonensis was found to be higher 

than that of S. pinnata (L.) Kurz (Khomdram et 

al., 2014). The pulp of S. lakonensis contained 

142.8 ± 0.74mg/100g of ascorbic acid. This value 

currently reported was higher than those values 

reported for S. dulcis (42mg/100g) and S. pinnata 

(21mg/100g) (Das et al., 2015). The high value 

of ascorbic acid in S. lakonensis pulp makes it 

useful in the prevention of scurvy, bleeding 

gums, limb pain, and blindness.  

Polyphenol extraction 

Effect of the extraction solvent 

To extract polyphenol compounds from S. 

lakonensis fruits, the effects of solvents with 

different polarities on the polyphenol yield was 

studied first. The variations in values of the total 

polyphenol contents are shown in Table 2. 

Acetone was recognized as the most compelling 

dissolvable for extricating polyphenol 

substances, with ethanol, methanol, and water 

yielding progressively lower amounts. These 

discoveries suggest an inverse relationship 

between solvent polarity and TPC extraction 

productivity from S. lakonensis fruits, where less 

polar solvents result in higher extraction rates 

compared to their more polar counterparts. 

Acetone-water (70%, v/v) was the best solvent 

for the extraction of polyphenols from S. 

lakonensis with the TPC values of 14.23 ± 0.85 

mg GAE g-1 and 24.43 ± 1.53 mg GAE g-1 in the 

pulp and seeds, respectively. Water as extraction 

solvent occupied the lowest place in the phenolic  

  Table 1. Nutritional composition of S. lakonensis fruits 

Parameters Pulp Seeds 

% 72.13 ± 2.92 27.87 ± 2.92 

Ash (%) 2.88 ± 0.07 7.25 ± 0.19 

Crude lipid (%) 5.80 ± 0.21 11.54 ± 0.20 

Total protein (%) 6.70 ± 0.77 12.74 ± 1.89 

Ascorbic acid (mg/100 g fresh weight) 142.80 ± 0.74 - 

  Note: Values are shown as mean ± standard deviation of three extractions. 
 

  Table 2. Effect of the extraction solvents on the TPC (mg GAE g-1 DW) 

Solvent Pulp Seeds 

70% Acetone  14.23a ± 0.85 24.43a ± 1.53 

70% Methanol 6.30b ± 0.15 16.75b ± 0.82 

70% Ethanol 7.44bc ± 0.53 16.44b ± 0.51 

 Water 5.87c ± 0.54   6.76c ± 0.08 

Note: Values are shown as mean ± standard deviation of three extractions, columns labeled with different letters (a, b, or c) indicate 
statistically significant differences (P <0.05). 
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extraction yields with the TPC values of 5.87  

0.54 mg GAE g-1 in the pulp and 6.76  0.08 mg  

GAE g-1 in the seeds. The variations in the extract 

yields from S. lakonensis fruits using different 

solvents might be explained by the differences in 

polarity of the different compounds in the 

samples (Babbar et al., 2014). As the extraction 

with acetone gave the highest TPC values from 

the fruits of S. lakonensis, acetone-water was 

chosen as the solvent for the following steps. 

Effect of the solvent/water ratio 

Water-acetone mixtures at different ratios (50-

100%, v/v) were used as the extraction solvents in 

this study. The ratios had an observed effect on the 

TPC values (Table 3) (P <0.05). The TPC values 

increased as the acetone concentration increased, 

reaching the maximum TPC values of 12.13  0.46 

mg GAE g-1 and 25.33  0.80 mg GAE g-1 in the 

pulp and seeds, respectively, with the 70% (v/v) 

mixture. Then, the TPC decreased when the 

acetone concentration increased to 100%. Many 

other studies have also used acetone to extract 

polyphenol compounds. For example, the TPC of 

eight cowpea genotypes were from 15.05 to 19.99 mg GAE 

g
-1

 after being extracted with 70% acetone (Yusnawan et 

al., 2021). Therefore, this result shows that the 

polyphenols in the fruits of S. lakonensis have a 

polarity corresponding to 70% acetone, and this 

solvent was used for the evaluation of the other 

factors in the extraction process. 

Effect of the material/solvent ratio 

The impact of the material/solvent ratio on 

the extraction of polyphenol compounds from the 

fruits of S. lakonensis was evaluated with five 

ratios (1/10, 1/20, 1/25, 1/30 g mL-1) over a 10 

min extraction period with a 70% acetone 

solution at 30C. The amounts of TPC extracted 

are presented in Table 4. The results of the one-

way analysis of variance showed that the 

material/solvent ratio showed significant 

differences among the ratios studied (P <0.05). 

The TP contents increased when the ratio 

increased from 1/10 to 1/20 g mL-1 and then 

remained fairly constant at the 1/20, 1/25, and 

1/30 g mL-1 ratios. This phenomenon could be 

explained in that increases in the volume of the 

solvents led to easier extractions of the phenolic 

compounds. However, large amounts of the 

solvents also dissolved other components, and 

affected the dissolution of the polyphenol 

compounds components. According to our 

results, a material-to-solvent ratio of 1/20 g mL-1 

was chosen for evaluating the other parameters. 

  Table 3. Effect of the solvent/water ratio on the TPC (mg GAE g-1 DW) 

Solvent/water (v/v) Pulp Seed 

50 6.14c ± 0.83 20.97bc ± 0.91 

60 10.44b ± 0.72 22.48b ± 0.70 

70 12.13a ± 0.46 25.33a ± 0.80 

80 9.47b ± 0.29 18.99c ± 0.75 

100 4.14d ± 0.52 12.60d ± 0.57 

Note: Values are shown as mean ± standard deviation of three extractions, columns labeled with different letters (a, b, c, or d) 

indicate statistically significant differences (P <0.05). 

  Table 4. Effect of the material/solvent ratio on the TPC (mg GAE g-1 DW) 

Material/solvent (g mL-1) Pulp Seeds 

1/10 8.99b ± 0.63      20.69b ± 0.45    

1/20 12.94a ± 0.21    23.38a ± 0.66 

1/25 12.73a ± 0.71    24.17a ± 0.88    

1/30 12.29a ± 0.55    24.11a ± 0.65    

Note: Values are shown as mean ± standard deviation of three extractions, columns labeled with different letters (a or b) indicate 

statistically significant differences (P <0.05).
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Effect of the extraction temperature 

Temperature has a strong influence on the 

extraction of secondary compounds in general 
and polyphenol compounds in particular. As the 
temperature increases, the diffusion rate 

increases, and therefore the TPC extracted from 
the material increases. However, if the 
temperature rises too high, some phenolics may 
be degraded during the extraction process 

(Chirinos et al., 2007). In this experiment, the 
polyphenol compounds were extracted with 70% 
acetone and the material/solvent ratio of 1/20 g 

mL-1 for 10min at different temperatures from 20 

to 50C. Table 5 presents the TPC values 
obtained at the different extraction temperatures. 

The statistical analysis of the TPC showed that 
the values increased when the extraction 

temperature increased from 20C to 30C. There 

were no statistically significant differences 
among the TPC at extraction temperatures 

ranging from 30 to 50C (P <0.05). This result 

may be explained by the small particles of the 
material that facilitate the extraction of 
polyphenol compounds (Pinelo et al., 2007; 

Kossah et al., 2010). The temperature of 30C 

was chosen for continuous experiments.  

Effect of the extraction time 

The effect of time on the extraction of 

polyphenols from the fruits of S. lakonensis is 

shown in Table 6. The results showed that the 

extraction of polyphenols increased with the 

increase of time from 5min to 10min. However, 

no significant differences (P <0.05) were 

observed among the TPC with extraction times 

from 10 to 40min. This finding is consistent with 

previous research on the extraction of phenolic 

compounds from plants. For example, 

polyphenols were extracted for 30min from the 

leaves of Gynura procumbens (Lour.) Merr. 

(Pham et al., 2016) and Annona muricata Linn. 

(Nguyen et al., 2020), and for 40min from the 

aerial parts of Vernonia amygdalina (La et al., 

2017). Furthermore,  the extraction kinetics of 

phenolics from Inga edulis leaves was shown to 

be characterized by two distinct phases: an initial 

rapid phase during the first 10min, followed by a 

slower phase that accounted for the remainder of 

the extraction time (Silva et al., 2007). Therefore, 

10min was suitable for the extraction of 

polyphenols from the fruits of S. lakonensis. 

Selected conditions 

The suitable extraction conditions for 

carrying out the determination of TPC of the 

fruits of S. lakonensis found from single-factor 

experiments were 70% acetone at 30C for 

10min with a solvent/material ratio of 20 mL g-1. 

Under these conditions, the TPC values were 

determined  to  be  12.32  ± 0.07 mg GAE g-1 DW

  Table 5. Effect of the extraction temperature on the TPC (mg GAE g-1 DW) 

Temperature (C) Pulp Seeds 

20 8.65b ± 0.27 13.87b ± 0.62 

30 12.59a ± 0.94   23.71a ± 0.87 

40 12.63a ± 0.51    23.77a ± 0.63 

50 12.86a ± 0.08 24.51a ± 0.59 

Note: Values are shown as mean ± standard deviation of three extractions, columns labeled with different letters (a or b) indicate 
statistically significant differences (P <0.05). 

  Table 6. Effect of the extraction time on the TPC (mg GAE g-1 DW) 

Extraction time (min) Pulp Seeds 

5 9.00b ± 0.39 14.67b ± 0.84   

10 12.00a ± 0.43 23.76a ± 0.92    

20 11.67a ± 0.91    24.50a ± 0.80    

30 11.88a ± 0.49    24.69a ± 0.60   

40 12.11a ± 0.58 24.31a ± 0.89    

Note: Values are shown as mean ± standard deviation of three extractions, columns labeled with different letters (a or b) indicate 
statistically significant differences (P <0.05). 
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and 24.63 ± 0.07 mg GAE g-1 DW in the pulp and 

seeds, respectively. When compared with other 

fruits, the pulp of S. lakonensis fruits had a higher 

total phenolic content than Rhodomyrtus 

tomentosa fruits (Lai et al., 2015), but had a total 

phenolic content comparable to that of berry 

fruits, which are known as good sources of 

phenolic compounds (Wu et al., 2004). The 

polyphenol-rich extracts of the fruits of S. 

lakonensis were used to evaluate their antioxidant 

and alpha-glucosidase inhibitory activities. 

Biological activities of the fruit extracts of S. 

lakonensis 

Antioxidant activity 

The acetone extracts of the S. lakonensis 

fruits were tested for their antioxidant activities 

using DPPH. The extracts contained antioxidant 

compounds, which donated a hydrogen proton to 

the lone pair electron of the DPPH radicals. The 

results showed that the extracts had potential 

activities with IC50 values of 10.44  0.62 g mL-

1 (pulp extract) and 29.20  1.76 g mL-1 (seed 

extract), which were compared to ascorbic acid 

in the control test (11.85  0.14 g mL-1). In 

comparison, 90 Vietnamese medicinal plant 

extracts were reported to having DPPH IC50 

values ranging from 4.9 to more than 100 µg mL-

1 (Phan et al., 2012), and wild edible fruits from 

Eastern Himalaya showed antioxidant activities 

with IC₅₀ values ranging from 0.17 to 0.67 mg 

mL-1 (Rymbai et al., 2013; 2023), while the pulp 

extract of S. lakonensis exhibited significantly 

stronger antioxidant activity. Although the strong 

activity in the DPPH radical scavenging assay 

may be the result of the high level of TPC in the 

plant extracts, the TPC in the acetone extract 

from the seeds was higher than that of the acetone 

extract from the pulp, whilst its antioxidant 

activity was lower in this study. Thus, it could be 

explained that phenolic compounds are highly 

determinative in the antioxidant activity of this 

fruit, and at the same time, it is necessary to 

characterize the phenolic compounds in this fruit 

to understand exactly which polyphenol 

compound acts as a strong antioxidant. 

Furthermore, although the S. lakonensis fruits 

contained lower polyphenol values than many of 

the 90 plant extracts reported in the previous 

study, such as Perilla ocymoides L., Piper lolot 

C. DC., Plantago asiatica L., etc., its DPPH 

scavenging capacity was higher (Phan et al., 

2012). This could be explained by differences in 

the phenolic profile of this fruit. Our findings on 

the total phenolic content and antioxidant 

capacity of S. lakonensis fruits highlight its 

potential as an undiscovered source of phenolic 

antioxidants. This fruit warrants further 

investigation for its potential health benefits and 

its promising applications in the fields of food 

and pharmaceutical technology. 

-Glucosidase inhibitory activity 

The -glucosidase inhibitory activity of the 

fruit extracts was evaluated. The IC50 values of 

the pulp and seed extracts were 0.77  0.02 g 

mL-1 and 10.24  0.15 g mL-1, respectively, 

while that of acarbose was 176.55  4.09 g mL-

1. The IC50 value of the acetone extract from the 

pulp of this fruit was lower than those reported 

for S. cytherea fruit (110.81  0.86 g mL-1) 

(Hoang et al., 2015) and S. mombin leaves (12.05 

 0.02 g mL-1) (Ojo et al. , 2018). Previous 

studies have indicated that plant extracts could be 

potential agents to manage hyperglycemia via -

glucosidase inhibitory activity (Abesundara et 

al., 2004; Iwai et al., 2006; Qaisar et al., 2014; 

Liu et al., 2016; El-Manawaty & Gohar, 2018; 

Joycharat et al., 2018). Numerous studies have 

indicated that phenolic compounds may be 

involved and contribute significantly to the α-

glucosidase inhibitory activity of plants. 

However, in this study, the polyphenol content 

was lower than that of many other plant species. 

Thus, other bioactive compounds in S. lakonensis 

might also play a role in its α-glucosidase 

inhibitory effect, beyond just the phenolic 

compounds. The observed biological activity of 

these extracts is likely due to the presence of 

various secondary phytochemicals. 

Conclusions 

Our present study suggests that S. lakonensis 

fruits possess promising nutritional and 

pharmaceutical potential. With high levels of TPC 

in both the pulp and seeds (12.32 ± 0.07 and 24.63 
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± 0.07 mg GAE g-1), the fruit exhibited strong 

antioxidant activity in the DPPH assays as well as 

a significant α-glucosidase inhibitory effect. The 

considerable content of phenolic compounds of the 

fruit extracts may be linked to their bioactivities. 

Further chemical investigations and evaluations of 

the bioactivities of isolated compounds from this 

wild plant should be conducted to provide a new 

source of nutritious food with strong antioxidant 

and antidiabetic properties from wild edible fruits 

in Vietnam.  
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