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ABSTRACT 
Inhibition of α-glucosidase is a method used to identify bioactive secondary metabolite that has the potency to treat 
diabetic. The aim of this study was to evaluate the biochemical activity (i.e. antioxidant and inhibition of α-
glucosidase) of four different types of Dendrophthoepentandra (L.) Miq leaves extract through the α-glucosidase 
inhibitory method. The extracts were obtained using maceration and column chromatography methods. The resulted 
in four extracts of Dendrophthoepentandra (L.) Miqleaves, such as extract of methanol, n-hexane, ethyl acetate, and 
total flavonoid. The α-glucosidase inhibitory effect of Dendrophthoepentandra (L.) Miq leaves extract was carried 
out using a spectrophotometer. The greatest inhibition of α-glucosidase was found in total flavonoid with IC50 value 
of 57,29 ± 0,63 ppm. These total flavonoid leaves extract can be proposed as a potential antidiabetic agent. 
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INTRODUCTION 
Diabetes mellitus is a metabolic disease caused by the disfunction of the pancreas to secrete insulin. The 
lack of insulin secretion causes the impairment of carbohydrate metabolism and result in high plasma 
glucose levels (hyperglycemic) 1. The number of diabetes mellitus patients increases every year, in 
Indonesia increases by 8.5% in 2018 from 6.9% in 2013 and in 2030 the number of diabetics will be 21.3 
million2. Those increasing have been followed by the increasing number of potential researches to 
discover new active metabolite that has great potency to cure diabetic from plant sources.3,4 The plant 
families that having anti-diabetic properties can be used as a safer hypoglycemic agent5.In the previous 
works, the plant that has biochemical activity possess with a composite of the bioactive compound, such 
as flavonoid, alkaloid, saponin, phenolic, vitamin, etc.6–8  
Some of the new active metabolites that were discovered by Mohan et al9, Keshari et al10, Jiang et al11 and 
Nambirajan et al12 were categorized as a flavonoid. In the previous work, flavonoid compound was 
declared as a secondary metabolite with a lot of bioactivities, such as antibacterial, anticancer and 
antidiabetic. 
The bioactive compound that refers to secondary metabolites is formed in the plant during normal 
metabolic process13. Also, in the previous works, the ancient Indian literature, Ayur Veda, was used as the 
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basic information to provide herbal plants that effective in the treatment of disease and nowadays the need 
of the medicinal plants has increase to come across the demand of modern medicine10,14. 
In our previous studies, the leaves extract of mistletoe leave Dendrophthoepentandra (L.) Miq of Duku 
(Lansium domesticum Cor.r) has a great potency as an antioxidant that caused by the high total flavonoid 
content15. However, till-date a systematic study on biological activities of leaves extract of D.   (L.) Miq. 
is still not conducted. The extensive literature survey exposed that only a few reports exist on this plant 
leaves, but no information is available on anti-diabetic activity in particular. Henceforth, the objective of 
this study was to analyze the inhibitory activity of D.pentandra (L.) Miqleaves extracts to in vitro α-
glucosidase.  
This objective was based on the previous work, there is a correlation between the inhibition of α-
glucosidase and the phenolic/ flavonoid compound in the plant. It means phenolic/ flavonoid compound 
can act as an antioxidant and α-glucosidase inhibitor.16 
 

EXPERIMENTAL 
Material 
The leaves of Dendrophthoepentandra (L.) Miq were obtained from Medan Johor, Sumatera Utara, 
Indonesia. The taxonomy determination was conducted in Herbarium Bogoriense, LIPI, Cibinong-
Indonesia. 

 
Preparation of Plant Extract 
The maceration and fractionation process was conducted by following the previous method 15. 
D.pentandra (L.) Miq leaves were dried and powdered. The dried leaf powder was macerated using 
methanol and filtered after 48 h. The solvent in the filtrate was evaporated and to eliminate tannin, the 
concentrated extract of methanol was partitioned using water and ethyl acetate. The obtained fraction then 
evaporated to remove the solvent. In order to obtain total flavonoid fraction, the concentrated extract was 
partitioned with methanol and n-hexane. The separation process of the flavonoid component was 
performed using column chromatography with the ratio of sample and silica gel was 1: 30. Silica gel was 
used as stationary phase and the mobile phase for this process was the mixture of polar-nonpolar solvent, 
chloroform and methanol, with the ration 9:1, 8:2, 7:3 and 6:4. 
 
Antidiabetic Assay by α-Glucosidase Inhibitory Method 
The α-glucosidase inhibitory activity of the methanol, n-hexane, ethyl acetate and total flavonoid extracts 
of D.pentandra (L.) Miq leaves were determined using in-vitro method (Table-1). The dried residue 
(extract) was re-dissolved in methanol and the concentration was variated to be 50, 100, 250, 500 and 
1000 ppm. A mixture of 25μL of sample (extract), 475 μL of 0.1 M phosphate buffer (pH 6.9) and 250 μL 
of 0.5 mMpNPG solution was incubated at 37oC for 5 minutes. After pre-incubation, 250μL of 0.01 M 
phosphate buffer (pH 6.9) containing α-glucosidase solution (0.04 U//mL) was added to the previous 
solution. The reaction mixture was incubated at 37 °C for 25 min, after this incubation 1000 μL of 0.2 
Na2CO3 was added into the solution. Before and after incubation, absorbance was recorded at 405 nm by 
micro plate reader. The α-glucosidase inhibitory activity was expressed as percentage inhibition percent 
and was calculated as follows: 
 

% Inhibitory Activity = (C-S)/C X 100 
Where: 
C = control absorbance (blank) 
S = sample absorbance (S1-S0) 

 

Table-1: The Formulation for α-Glucosidase Inhibitory Assay 
 Control 

(µL) 
Blank 
(µL) 

S1 
(µL) 

S0 
(µL) 

Sample *) - - 25 25 
DMSO 1% 25 25 - - 

0.1 M phosphate buffer 475 475 475 475 
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0.5 mMpNPG solution 250 250 250 250 
Incubated at 37oC for 5 min 

0.04 unit/mL α-Glucosidase 250 - 250 - 
0.01 phosphate buffer - 250 - 250 

Incubated at 37oC for 25 min 
0.02 M Na2CO3 1000 1000 1000 1000 

*) Sample was prepared in various concentration: 50, 100, 250, 500 and 1000 ppm. 
 

RESULTS AND DISCUSSION 
The crude extract of D.pentandra (L.) Miq leaves exhibited the presence of flavonoids and terpenoid or 
steroid (Table-1).17 Also, those phytochemical constituents in various extracts showed the high 
antioxidant activity that measured using DPPH method (Fig.-1). 

 
Table-1:  Phytochemical Screening of D.pentandra (L.) Miqleaves 

 
No. Secondary Metabolite Reagent Result 
1 Alkaloid Meyer - 
  Buchardat - 
  Dragendorf/Wagner - 

2 Flavonoid Ethyl acetate extract + FeCl3 1% ++++ 
  Methanol extract + FeCl3 1% ++++ 

4 Saponin Lieberman Bouchard + 
5 Terpenoid/ steroid CeSO4 1% in H2SO4 using TLC plate +++ 

P.S.: (Negative) and + (Positive) 
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Fig.-1: The IC50 Values of Methanol Extract, n-Hexane Extract, Ethyl Acetate Extract, Total Flavonoid, and 

Ascorbic Acid againts1,1-Diphenyl-2- Picrylhydrazyl 
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The antioxidant activities of D.pentandra (L.) Miq was shown as IC50 values that showed in Fig.-1. The 
ascorbic acid in this study was used as the positive control and it showed the highest IC50 value of 2.89 
μg/mL. In this study, all four extracts had a lower activity as an antioxidant than ascorbic acid. The DPPH 
radical scavenging ability from the total flavonoid extract was four times lower than the reference 
compound (Fig.-1). The second higher DPPH radical scavenging ability observed in the total flavonoid 
could be attributed to the synergy effect of flavonoid compound in the leaves (Fig.-1) which contain a lot 
of hydroxyl groups (OH) which take part in antioxidant reactions.18,19  
As a report in the previous work, the position and the number of hydroxyl group mostly affect the 
antioxidant activity of flavonoid compounds, especially in the mechanism to inhibit free radical, i.e. 
radical scavenging and metal chelation. Compare to ring A and C, the change of the hydroxyl group in 
ring B give a significant result to the antioxidant activity. This phenomenon based on the ability of this 
ring to donate an electron to the free radical molecules and make them stable20. 
Recent research showed the α-glucosidase inhibition concepts was one effective approach to evaluate the 
correlation of secondary metabolite activity to control diabetes. The α-glucosidase inhibition of n-hexane, 
ethyl acetate, methanol, and total flavonoid extracts of D.pentandra (L.) Miq are given in Table-2.The 
alpha-glucosidase inhibitory activity of the n-hexane, ethyl acetate, methanol, and total flavonoid extracts 
of D.pentandra (L.) Miq was observed to be in a concentration-dependent manner.  
The total flavonoid extracts had higher antidiabetic activity compared to the other extract of D.pentandra 
(L.) Miq. In this study, this was considered to be a good activity. This activity was supported with the 
antioxidant data that also showed the total flavonoid extract has antioxidant activity compared to the other 
extract. 
 

Table-2: Antidiabetic Assay of D.pentandra (L.) Miq 
 

Sample Concentration (ppm) Inhibition (%) IC50 (ppm) 

Methanol Extract 
 
 

6,25 10,814  
12,5 20,671  
25 34,853 78,26 ± 0,14 

50 45,189  
100 54,570  

Ethyl Acetate 
Extract 

6,25 4,697  

12,5 10,564  

25 18,786 94,97 ± 0,30 

50 32,096  

100 50,489  

n-Hexaneextract 

6,25 1,369  

12,5 2,934  

25 3,716 221,83 ± 11,26 

50 16,438  

100 21,136  

Total Flavonoid 

6,25 2,880  

12,5 7,451  

25 32,205 57,29 ± 0,63 

50 35,578  

100 89,662  
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CONCLUSION 
Dendrophtoepentandra (L.) Miq leaves have been extracted using several solvents and it showed 
bioactivity potency as antioxidant and antidiabetic. From the four kinds of D. pentandra (L.) Miq leave 
extract, the extract of total flavonoid showed the highest activities in the antioxidant and antidiabetic test 
than the other extract. 
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