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GUIDANCE FOR AUTHORS 
 

Aims and Scope Biodiversitas, Journal of Biological Diversity or abbreviated 

as Biodiversitas encourages submission of manuscripts dealing with all 

biodiversity aspects of plants, animals and microbes at the level of the gene, 

species, and ecosystem as well as ethnobiology. 

Article types The journal seeks original full-length research papers, reviews, 

and short communication. Manuscript of original research should be written in 

no more than 8,000 words (including tables and picture), or proportional with 

articles in this publication number. Review articles will be accommodated, while, 

short communication should be written at least 2,000 words, except for pre-study. 

Submission The journal only accepts online submission, through open 

journal system (https://smujo.id/biodiv/about/submissions) or email to the 

editors at unsjournals@gmail.com. Submitted manuscripts should be the 

original works of the author(s). The manuscript must be accompanied by a 

cover letter containing the article title, the first name and last name of all the 

authors, a paragraph describing the claimed novelty of the findings versus 

current knowledge. Submission of a manuscript implies that the submitted 

work has not been published before (except as part of a thesis or report, or 

abstract); and is not being considered for publication elsewhere. When a 

manuscript written by a group, all authors should read and approve the final 

version of the submitted manuscript and its revision; and agree the submission 

of manuscripts for this journal. All authors should have made substantial 

contributions to the concept and design of the research, acquisition of the data 

and its analysis; drafting of the manuscript and correcting of the revision. All 

authors must be responsible for the quality, accuracy, and ethics of the work.  

Ethics Author(s) must obedient to the law and/or ethics in treating the 

object of research and pay attention to the legality of material sources and 

intellectual property rights. 

Copyright If and when the manuscript is accepted for publication, the 

author(s) still hold the copyright and retain publishing rights without 

restrictions. Authors or others are allowed to multiply article as long as not for 

commercial purposes. For the new invention, authors are suggested to manage 

its patent before published. 

Open access The journal is committed to free-open access that does not 

charge readers or their institutions for access. Readers are entitled to read, 

download, copy, distribute, print, search, or link to the full texts of articles, as 

long as not for commercial purposes. The license type is CC-BY-NC-SA. 

Acceptance The only articles written in English (U.S. English) are 

accepted for publication. Manuscripts will be reviewed by editors and invited 

reviewers(double blind review) according to their disciplines. Authors will 

generally be notified of acceptance, rejection, or need for revision within 1 to 2 

months of receipt. The manuscript is rejected if the content does not in line 

with the journal scope, does not meet the standard quality, inappropriate format, 

complicated grammar, dishonesty (i.e. plagiarism, duplicate publications, 

fabrication of data, citations manipulation, etc.), or ignoring correspondence in 

three months. The primary criteria for publication are scientific quality and 

biodiversity significance. Uncorrected proofs will be sent to the corresponding 

author by email as .doc or .docx files for checking and correcting of typographical 

errors. To avoid delay in publication, corrected proofs should be returned in 7 

days. The accepted papers will be published online in a chronological order at 

any time, but printed in the early of each month (12 times). 

A charge Starting on January 1, 2017, publishing costs waiver is granted 

to foreign (non-Indonesian) authors who first publish the manuscript in this 

journal, especially for graduate students from developing countries. However, 

other authors are charged USD 250 (IDR 3,500,000). Additional charges may 

be billed for language editing, USD 75-150 (IDR 1,000,000-2,000,000). 

Reprints The sample journal reprint is only available by special request. 

Additional copies may be purchased when ordering by sending back the 

uncorrected proofs by email. 

Manuscript preparation Manuscript is typed on A4 (210x297 mm2) 

paper size, in a single column, single space, 10-point (10 pt) Times New 

Roman font. The margin text is 3 cm from the top, 2 cm from the bottom, and 

1.8 cm from the left and right. Smaller lettering size can be applied in 

presenting table and figure (9 pt). Word processing program or additional 

software can be used, however, it must be PC compatible and Microsoft Word 

based (.doc or .rtf; not .docx). Scientific names of species (incl. subspecies, 

variety, etc.) should be written in italic, except for italic sentence. Scientific 

name (genera, species, author), and cultivar or strain should be mentioned 

completely for the first time mentioning it in the body text, especially for 

taxonomic manuscripts. Name of genera can be shortened after first 

mentioning, except generating confusion. Name of the author can be 

eliminated after first mentioning. For example, Rhizopus oryzae L. UICC 524, 

hereinafter can be written as R. oryzae UICC 524. Using trivial name should be 

avoided, otherwise generating confusion. Biochemical and chemical 

nomenclature should follow the order of the IUPAC - IUB. For DNA 

sequence, it is better used Courier New font. Symbols of standard chemical 

and abbreviation of chemistry name can be applied for common and clear 

used, for example, completely written butilic hydroxyl toluene (BHT) to be 

BHT hereinafter. Metric measurement use IS denomination, usage other 

system should follow the value of equivalent with the denomination of IS first 

mentioning. Abbreviations set of, like g, mg, mL, etc. do not follow by dot. 

Minus index (m-2, L-1, h-1) suggested to be used, except in things like "per-

plant" or "per-plot". Equation of mathematics does not always can be written 

down in one column with text, in that case can be written separately. Number 

one to ten are expressed with words, except if it relates to measurement, while 

values above them written in number, except in early sentence. The fraction 

should be expressed in decimal. In the text, it should be used "%" rather than 

"percent". Avoid expressing ideas with complicated sentence and verbiage, 

and used efficient and effective sentence. 

Title of the article should be written in compact, clear, and informative 

sentence, preferably not more than 20 words. Name of author(s) should be 

completely written. Name and institution address should also be completely 

written with street name and number (location), postal code, telephone number, 

facsimile number, and email address. Manuscript written by a group, author for 

correspondence along with address is required. First page of the manuscript is 

used for writing above information.  

Abstract should not be more than 200 words. Keywords is about five 

words, covering scientific and local name (if any), research theme, and special 

methods which used; and sorted from A to Z. All important abbreviations 

must be defined at their first mention. Running title is about five words. 

Introduction is about 400-600 words, covering the background and aims of 

the research. Materials and Methods should emphasize on the procedures and 

data analysis. Results and Discussion should be written as a series of 

connecting sentences, however, for manuscript with long discussion should be 

divided into subtitles. Thorough discussion represents the causal effect mainly 

explains for why and how the results of the research were taken place, and do 

not only re-express the mentioned results in the form of sentences. 

Concluding sentence should be given at the end of the discussion. 

Acknowledgments are expressed in a brief; all sources of institutional, private 

and corporate financial support for the work must be fully acknowledged, and 

any potential conflicts of interest are noted.  

Figures and Tables of maximum of three pages should be clearly 

presented. Title of a picture is written down below the picture, while title of a 

table is written above the table. Colored figures can only be accepted if the 

information in the manuscript can lose without those images; chart is preferred 

to use black and white images. Author could consign any picture or photo for 

the front cover, although it does not print in the manuscript. All images 

property of others should be mentioned source. There is no appendix, all data 

or data analysis are incorporated into Results and Discussions. For broad data, 

it can be displayed on the website as a supplement. 

References Author-year citations are required. In the text give the authors 

name followed by the year of publication and arrange from oldest to newest 

and from A to Z. In citing an article written by two authors, both of them 

should be mentioned, however, for three and more authors only the first author 

is mentioned followed by et al., for example: Saharjo and Nurhayati (2006) or 

(Boonkerd 2003a, b, c; Sugiyarto 2004; El-Bana and Nijs 2005; Balagadde et 

al. 2008; Webb et al. 2008). Extent citation as shown with word "cit" should 

be avoided. Reference to unpublished data and personal communication 

should not appear in the list but should be cited in the text only (e.g., Rifai MA 

2007, pers. com. (personal communication); Setyawan AD 2007, unpublished 

data). In the reference list, the references should be listed in an alphabetical 

order (better, if only 20 for research papers). Names of journals should be 

abbreviated. Always use the standard abbreviation of a journal's name 

according to the ISSN List of Title Word Abbreviations (www.issn.org/2-

22661-LTWA-online.php). The following examples are for guidance. 

Journal:  

Saharjo BH, Nurhayati AD. 2006. Domination and composition structure 

change at hemic peat natural regeneration following burning; a case study 

in Pelalawan, Riau Province. Biodiversitas 7: 154-158. 

Book: 

Rai MK, Carpinella C. 2006. Naturally Occurring Bioactive Compounds. 

Elsevier, Amsterdam. 

Chapter in book: 

Webb CO, Cannon CH, Davies SJ. 2008. Ecological organization, 

biogeography, and the phylogenetic structure of rainforest tree 

communities. In: Carson W, Schnitzer S (eds) Tropical Forest Community 

Ecology. Wiley-Blackwell, New York. 

Abstract: 

Assaeed AM. 2007. Seed production and dispersal of Rhazya stricta. 50th 

annual symposium of the International Association for Vegetation 

Science, Swansea, UK, 23-27 July 2007. 

Proceeding: 

Alikodra HS. 2000. Biodiversity for development of local autonomous 

government. In: Setyawan AD, Sutarno (eds.) Toward Mount Lawu 

National Park; Proceeding of National Seminary and Workshop on 

Biodiversity Conservation to Protect and Save Germplasm in Java Island. 

Universitas Sebelas Maret, Surakarta, 17-20 July 2000. [Indonesian] 

Thesis, Dissertation: 

Sugiyarto. 2004. Soil Macro-invertebrates Diversity and Inter-Cropping Plants 

Productivity in Agroforestry System based on Sengon. [Dissertation]. 

Universitas Brawijaya, Malang. [Indonesian] 

Information from internet: 

Balagadde FK, Song H, Ozaki J, Collins CH, Barnet M, Arnold FH, Quake 

SR, You L. 2008. A synthetic Escherichia coli predator-prey ecosystem. 

Mol Syst Biol 4: 187. www.molecularsystemsbiology.com 
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Abstract. Ramadhan R, Kristanti AN, Amirta R, Kusuma IW, Phuwapraisirisan P, Haqiqi MT, Saparwadi. 2019. Screening for potential 
antidiabetes and antioxidant activities of selected plants from East Kalimantan, Indonesia. Biodiversitas 20: 1820-1826. Ten selected 
plants in this study have been used traditionally in West Kutai, East Kalimantan as medicinal plants. This study aimed to screen and 
evaluate the in vitro antidiabetic and antioxidant activity of methanol extracts of selected plants from East Kalimantan. The antidiabetic 
activity was carried out by α-glucosidase inhibitory activity with maltose and sucrose as substrates while antioxidant activity was 
determined by free radicals scavenging activity against DPPH, ABTS and Nitric Oxide (NO). The results showed that Garcinia riedeliana 

extract had strong inhibitory activity with an IC50 value of 0.04 mg/mL followed by  Shorea laevis, Pternandra azurea and Bridelia 
tomentosa with IC50 values of 0.12; 0.15 and 0.16 mg/mL in maltose respectively, while quercetin as positive control had an IC50 value of 
0.08 mg/mL. G.riedeliana extract also showed good α-glucosidase inhibitory activity with an IC50 value of 0.23 mg/mL in sucrose as 
substrate. The results on antioxidant activity showed that all extracts have IC50 value against free radicals DPPH, ABTS, and nitric oxide. 
The most active extract as α-glucosidase inhibitory activity and antioxidant activity was G. riedeliana extract. These findings provide the 
scientific evidence that one species of medicinal plants from East Kalimantan might be potential as an antioxidant and α-glucosidase 
inhibitor.                                  

Keywords: Anti-diabetic, antioxidant, East Kalimantan, free radical scavenging, α-glucosidase 

INTRODUCTION 

Diabetes mellitus (DM) is a chronic disease 

characterized by prolonged hyperglycemia (Liu et al. 

2009). In the year  2000, there were 171 million people 

with DM, and the number was increasing year to year 

(Wild et al. 2004). DM is a metabolic disorder caused by 

several factors such as a reduction of insulin secretion in 

the pancreas and opposed to insulin action in different 

tissues in the body, causing a decrease in sugar absorption 

(Hwang et al. 2011). Postprandial hyperglycemia (PPHG) 

is the main factor causing diabetes mellitus (DM) and its 
complication with multiple factors mechanisms (Labonté et 

al. 2006). Oxidative stress is responsible for the 

pathogenesis process of diabetes and its complications.  

Therefore, the search for an antidiabetic agent which also 

able to overcome oxidative stress would be potential to 

treat diabetes. At present, the treatment of diabetic patients 

focuses on controlling PPHG by using analogs targets such 

as α-glucosidase and α-amylase (Bischoff 1994). Acarbose, 

miglitol, and voglibose are famous synthetic inhibitors of 

α-glucosidase that most used for controlling PPHG 

(Bischoff 1994; Johnston et al. 1998). However, these 
inhibitors cause side effects such as flatulence, vomiting, 

and diarrhea, so consumption used these inhibitors should 

be limited (Hanefeld 1998; Chakrabarti and Rajagopalan 

2002). Several studies on natural products for evaluating 

free radical scavenger activity and inhibitor α-glucosidase 

with low side effects have been carried out (Benalla et al. 

2010). On the other hand, previous research by Vadivel et 

al. (2012) reported that natural products with free radical 

scavenging activities have the potential to reduce the 

effects of oxidative damage and prevent diabetes 

complications. Therefore, searching the natural product 

with the potential to prevent oxidative stress and overcome 
various diabetic disorders and their complications is more 

beneficial. 

Many medicinal plants have been used to treat diabetes 

in traditional healthcare systems. On the other hand, a 

study on potential plants as antidiabetes and antioxidant 

from East Kalimantan are still very limited. Information 

about the use of plants from generation to generation for 

religious purpose and herbal medicine from the East 

Kalimantan local community (Dayak community) is very 

important (Joshi et al. 2004). Therefore, in this study, we 

evaluated ten selected plants from East Kalimantan to 
determine their activity as free radical scavengers and the 

inhibitor of α-glucosidase. It was done to provide the 
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scientific background of the use of plants as herbal 

medicine. To the best of our knowledge, this study will be 

the first report on the α-glucosidase activity as well as free 

radical scavenging activity of selected plants from East 

Kalimantan.   

MATERIALS AND METHODS 

Plant collection and identification 

Selected plant species used in this study were collected 

from forest sites of West Kutai District, East Kalimantan 

Province, Indonesia during the dry season (August 2017). 
The plant collections, local names, botanical family, part 

used, voucher specimens number for this study are listed in 

Table 1. After plant identification, plant voucher specimens 

were deposited in the Laboratory of Forest Products 

Chemistry, Faculty of Forestry, Mulawarman University, 

Samarinda, Indonesia.  

Chemical reagents 

The chemical used were DMSO (dimethyl sulfoxide) 

purchased from Merck (Darmstadt, Germany), rat intestinal 

acetone powder (Sigma Aldrich), and ABTS (2,2`-azino-

bis(3-ethylbenzothiazoline-6-sulphonic acid) purchased 
from Sigma Chemical Co (St. Louis, MO, USA) and DPPH 

(1,1-diphenyl-2-picrylhydrazyl), ascorbic acid, sulphanilic 

acid, naphthyl ethylenediamine dihydrochloride, sodium 

nitroprusside and potassium perchlorate were of analytical 

grade. 

Plant extraction  

Twig, stems and branch of selected plants were washed 

with distilled water and dried at room temperature, cut in 

small pieces and ground into powder. The dried powder 

from each plant species was weighed to approximately 100 

g and extracted by maceration method at room temperature 
using 400 mL methanol thrice with mild shaking. The 

filtrate was filtered through filter paper (Whatman Grade 

42). The filtrate was concentrated under vacuum in a rotary 

evaporator (R100, BUCHI) to obtain concentrated 

methanol extracts. The methanol extracts were stored at-

20OC for further use.  

Antidiabetic activity  

α-glucosidase inhibitory activity 

α-glucosidase inhibitory activity of the methanol 

extracts was assayed according to the procedure described 

previously by Shobana et al. (2009) with slight 

modifications. Briefly, rat intestinal α-glucosidase powder 

(Sigma Aldrich) was dissolved in buffer saline as crude 

enzyme solution, sources of maltase and sucrase. Extracts 

were individually dissolved in dimethylsulfoxide (DMSO) 

with various concentrations (0.0025-0.3125 mg/mL), 10 μL 
of the extract from each concentration was added with 

phosphate buffer (pH 6.9, 0.1 M, 30 μL). The reaction was 

initiated by adding 20 μL of a substrate solution (10 mM 

maltose or 100 mM sucrose, followed by adding crude 

enzyme solution (20 μL) and glucose kit (80 μL) 

respectively. The reaction mixture was incubated at 37oC 

for 10 min (maltose) and 40 min (sucrose), respectively. 

The amount of glucose released from reaction mixtures was 

quantified using a microplate reader (TECAN 50) in  96 

microwell plate at 503 nm. Quercetin was used as a 

positive control from natural products. The percentage of 
inhibition (%) was calculated as follows: 

    
% Inhibition = (Abs control-Abs sample)/ Abs control x 100. 

 

The concentration of extract which inhibited 50% α-

glucosidase activity under reaction conditions was defined 

as IC50 value. 

Antioxidant activity 

DPPH radical inhibitory activity 

DPPH radical scavenging activity of selected plant 

extracts was measured according to the method by 

Ramadhan and Phuwapraisirisan (2017). Twenty μL of an 

extract with serial concentrations (0.04-1 mg/mL) was 

added to 80 μL of 0.01 M DPPH in methanol. The mixture 
was homogenized and stored in the dark for 20 min. After 

incubation, the absorbance of the mixture was measured 

using a microplate reader (TECAN 50) in  96 microwell 

plate at 517 nm. Ascorbic acid was used as a positive 

control. The percentage of free radical scavenging activity 

was calculated using the equations as follows:  

 
% scavenging activity = (Abs control-Abs sample)/ Abs control x 100 

 
 
 
Table 1. Selected plants collected from East Kalimantan, Indonesia plants for antidiabetic and antioxidant evaluation 

 

Plant species Local names Botanical family Part used 

Garcinia riedeliana Kayu duling Clusiaceae Stem 
Shorea laevis Abanyit Dipterocarpaceae Stem 
Tristaniopsis whiteana Pelawan Myrtaceae Stem 
Endiandra ochracea Palan bayi Lauraceae Stem 
Bridelia tomentosa Serapak lungun Phyllanthaceae Branch 

Shorea ovalis Awang buaq Dipterocarpaceae Stem 
Gmelina arborea Jati Putih Lamiaceae Stem 
Macaranga gigantea Serkong Euphorbiaceae Stem 
Licania splendens Kacang Chrysobalanaceae Stem 
Pternandra azurea Mutun Melastomataceae Twig 
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The lower the absorbance indicates, the higher the free 

radical scavenging activity. The IC50 represent the 

concentrations of extract required to inhibit 50% of free 

radical DPPH. According to Miryanti et al. (2011) states 

that antioxidant activity is considered extremely high if the 

value of IC50 is less than 0.05 mg/mL, high if the value of 

IC50 is between 0.05-0.1 mg/mL, moderate if the value is 

between 0.1-0.15 mg/mL and low if the value is between 

0.151-0.2 mg/mL. 

ABTS radical inhibitory activity 

This assay was measured using 2, 2′-azino-bis (3-

ethylbenzothiazoline-6-sulfonic acid) (ABTS) method as 

described by Floegel et al. (2011). The working solution of 

ABTS was prepared by a combined equal volume of 7 mM 

ABTS solution and 2 mM potassium persulfate solution 

followed by incubation process for 24 hours at room 

temperature in dark condition. Free radical ABTS 

scavenging activity was assessed by mixing 20 μL extract 

(0.04-1 mg/mL) with 100 μL of ABTS working solution. 

The mixture was incubated at room temperature for 60 min. 

After incubation, absorbance was determined using as a 

microplate reader (TECAN 50) in  96 microwell plate at 

750 nm. The scavenging activity was calculated using a 
similar formula as follows :  

% scavenging activity = (Abs control-Abs sample)/ Abs 

control x 100.  

Nitric oxide radical inhibitory activity 

Nitric oxide was generated from sodium nitroprusside 

in aqueous solution at physiological pH, which interacts 

with oxygen to produce nitric ions, which was determined 

using the Griess reactions (Boora et al. 2014). Twenty μL 

of various concentrations of extracts were added with 30 

μL of 5 mM sodium nitroprusside. After incubation for 1 h 

at room temperature, 100 μL Griess reagent was added in 
the mixture followed by second incubation for 10 min. 

Vitamin C was used as a standard. 

Pink chromophore was measured 

spectrophotometrically at 540 nm. Scavenging activity of 

Nitric oxide (%) was calculated using the following 

formula as in DPPH inhibitory activity as follows: 

 

% scavenging activity = (Abs control-Abs sample)/ Abs 

control x 100. 

Data analysis 

All data are given as the mean±SD of three 

measurements and analyzed by nonlinear regression 
analysis. Quantitative data obtained were analyzed 

descriptively. All measurement was done in triplicate.  

RESULTS AND DISCUSSION 

Antidiabetic activity of selected plant extracts from 

East Kalimantan  

This study was conducted to determine the antidiabetic 

potential of extracts of selected plants from East 

Kalimantan using the α-glucosidase method, measured 

using the TECAN 50 Infinite microplate reader. The α-

glucosidase test was carried out for initial screening to 

ensure that the extract of the selected plants has α-

glucosidase inhibitory activity. Enzymes of α-glucosidase 

in the brush of small intestinal cells have a crucial role in 

the digestion of carbohydrates in human metabolism, 

including maltase and sucrase. One method to treat 

diabetes mellitus is by inhibiting carbohydrate digestive 

enzyme activities such as α-glucosidase to reduce blood 
glucose levels (Bharatham et al. 2008; Akhter et al. 2013). 

The principle this assay is to retard the absorption of 

glucose by inhibiting of carbohydrate-hydrolyzing enzymes 

at the terminal of non-reducing 1-4 linked (Chiba 1997; 

Bhandari et al. 2008).    

 

 
Table 1. The IC50 values of the α-glucosidase inhibitory effect of 
selected plants 

 

Samples 

IC50 (mg/mL) 

Substrates 

Maltose Sucrose 

   
Garcinia riedeliana 0.09 ± 0.02 0.23 ± 0.01 

Shorea laevis 0.12 ± 0.02 53.83±0.59 
Tristaniopsis whiteana 1.96 ± 0.77 NIb 
Endiandra ochracea 0.44 ± 0.19 NI 
Bridelia tomentosa 0.16 ± 0.01 4.09 ± 1.80 
Shorea ovalis 1.31 ± 0.52 NI 
Gmelina arborea 0.22 ± 0.04 78.30 ±1.60 
Macaranga gigantea 0.26 ± 0.02 NI 
Licania splendens 0.21 ± 0.01 114.05±13.37 

Pternandra azurea 0.15 ± 0.03 4.60 ± 0.02 
Quercetina 0.083 ± 0.01 0.034 ± 0.01 
   

Note: a Positive control; b No inhibition, inhibitory activity was 
less than 30% at 0.3125 mg/mL (final concentration); Each value 
represents the mean ± S.D (n=3) 
 
 

 
Table 2. Antioxidant activity of selected plants against free 
radicals DPPH, ABTS, and Nitric Oxide 
 

Samples 
IC50 (mg/mL) 

DPPH ABTS Nitric Oxide 

    
Garcinia riedeliana 0.04 ± 0.01 0.05 ± 0.01 0.06 ± 0.01 
Shorea laevis 0.58 ± 0.03 0.37 ± 0.01 0.09 ± 0.08 
Tristaniopsis whiteana 0.09 ± 0.01 0.05 ± 0.01 0.05 ± 0.03 
Endiandra ochracea 0.36 ± 0.01 0.10 ± 0.02 57.83 ± 5.32 
Bridelia tomentosa 0.15 ± 0.01 0.18 ± 0.01 0.14 ± 0.05 
Shorea ovalis 0.26 ± 0.01 0.32 ± 0.19 0.21 ± 0.09 

Gmelina arborea 0.69 ± 0.05 0.72 ± 0.15 NIb 
Macaranga gigantea 0.25 ± 0.02 0.07 ± 0.04 4.82 ± 0.21 
Licania splendens 0.05 ± 0.02 0.07 ± 0.03 0.58 ± 0.25 
Pternandra azurea 0.10 ± 0.04 0.67 ± 0.09 0.32 ± 0.03 
Ascorbic acida 0.03 ± 0.06 0.12 ± 0.09 0.04 ± 0.01 
    

Note: a Positive control; b No inhibition, inhibitory effects less 
than 30% at 1 mg/mL; Each value represents the mean ± S.D 

(n=3) 
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Figure 1. α-Glucosidase inhibitory activity of ten selected plant extracts  with maltose (A) and sucrose (B) as  substrates 
 
 

 

Results of α-glucosidase (maltose and sucrose as 

substrates) inhibitory activity of ten selected plant extracts 

presented in Table 1. Extract of Garcinia riedeliana with 

maltose as a substrate has the strongest α-glucosidase 

inhibitory activity among the ten extracts with the IC50 

value of 0.09 ± 0.02 mg/mL that is comparable to IC50 
value of Quercetin (as positive control) (0.083 ± 0.01 

mg/mL). Garcinia riedeliana extract have α-glucosidase 

inhibitory activity with maltose as a substrate 18.8 %, 

24.4%, 37.2% and 72.2 % at final concentrations of 0.0025; 

0.0125; 0.0625 and 0.3125 mg/mL respectively. According 

to Kalita et al. (2018) and Rasouli et al. (2017), genus 

Garcinia contains several polyphenolic compounds such as 
benzophenones, xanthones, coumarins, and flavonoids that 
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might be responsible for the inhibition of α-glucosidase by 

several available hydrogen bonds (H-bond) donor and 

acceptor and the presence of OH groups. Figure 1a showed 

the percentage of α-glucosidase inhibitory activity of 

extracts in different concentrations against with maltose as 

substrate. Fig. 1 showed that Shorea laevis; Bridelia 

tomentosa; Gmelina arborea; Macaranga gigantea; 

Licania splendens and Pternandra azurea extracts had 

better anti-diabetic activity, exhibited more than 50% 

inhibition with maltose as substrate at the same 
concentrations. According to Li et al. (2009), quercetin is 

used as a positive control because it is a natural product 

that is stronger in controlling blood glucose levels than 

synthetic inhibitors. Table 1 showed IC50 values as 

inhibitory activity of alpha-glucosidase from selected plant 

extracts in maltose in the following order: : Tristaniopsis 

whiteana (1.96 ± 0.77 mg/mL) > Shorea ovalis (1.31 ± 

0.52 mg/mL) > Endiandra ochracea (0.44 ± 0.19 mg/mL) 

> Macaranga gigantea (0.26 ± 0.02 mg/mL) > Gmelina 

arborea (0.22 ± 0.04 mg/mL) > Licania splendens (0.21 ± 

0.01 mg/mL) > Bridelia tomentosa (0.16 ± 0.01 mg/mL) > 
Pternandra azurea (0.15 ± 0.03 mg/mL) > Shorea laevis 

(0.12 ± 0.02 mg/mL). The lower the IC50 values, the better 

the anti-diabetic of plant extracts.  

The result of α-glucosidase inhibitory activity with 

sucrose as substrate showed that extract G. riedeliana has 

higher inhibition at various concentrations (0.0025-0.3125 

mg/mL) than other extracts (Fig. 1b). As shown in Figure 

1b, Extract T. whiteana, E.ochracea, S. ovalis, and M. 

gigantea have inhibition of the α-glucosidase activity of 

less than 30%, therefore considered as inactive in inhibiting 

α-glucosidase.  The stem bark extract of G. riedeliana 
showed the best α-glucosidase inhibitory activity in 

maltose and sucrose substrates (Table 1), it indicated that 

G. riedeliana extract has the best antidiabetic activities 

among the extracts of selected plants in this study.  

However, extracts of S. laevis; B. tomentosa; G. arborea; 

M. gigantea; L. splendens and P. azurea extracts had α-

glucosidase inhibitory activity in maltose as substrate. 

Based on literature studies, antidiabetes inhibitory activity 

of Garcinia lateriflora leaves against yeast α-glucosidase 

were reported by Mahayasih et al. (2017) in various 

fractions such n-hexane (IC50 92.33 μg/mL), ethyl acetate 

(IC50 34.79 μg/mL) and methanol (IC50 31.27 μg/mL), 
respectively. Phytochemical components of genus Garcinia 

sp. consists of secondary phenolic metabolites including 

xanthones, biflavonoids, flavonoids, chalcones and 

phloroglucinols (Thepthong et al. 2017). Kissinger et al. 

(2016) reported that Shorea belangeran bark extract 

growth in Kerangas forest had antidiabetic inhibitory 

activity againt α-glucosidase with an IC50 value of 0.816 

ppm, which phytochemical of this species contains 

oligostilbenoid (Tukiran et al. 2005). Furthermore, 

Gunawan-Puteri and Kawabata (2010) reported that new 

phenolic groups such as macatannins A (IC50 0.80 mM) 
and macatannins B (IC50 0.55 mM) from leaf of 

Macaranga tanarius showed antidiabetic inhibitory activity 

against rat intestinal α-glucosidase. However, our finding 

results were consisted with those of the above-mentioned 

study about antidiabetic assay but quite differ with source 

of α-glucosidase and part of plants used in assay examined. 

Therefore, as far as we know, there have been no reports of 

antidiabetic screening by α-glucosidase inhibitory activity 

(on the substrate of maltose and sucrose) of selected plants 

from East Kalimantan mentioned above. Further study to 

isolate secondary compounds responsible for antidiabetic 

activity from active extracts is in progress. 

Antioxidant activity   

The free radical scavenging activity of the selected 

plant extracts was determined by DPPH, ABTS, and Nitric 
Oxide assays. The results were presented in Table 2. G. 

riedeliana; L. splendens and T. whiteana extracts had the 

IC50 value of 0.04 ± 0.01; 0.05 ± 0.02 and 0.09 ± 0.01 

mg/mL, respectively which were classified as very strong 

antiradical scavenging activity against DPPH. According to 

Miryanti et al. (2011) IC50 values < 0.05 mg/mL for 

antioxidant was very strong. These IC50 values were similar 

with an IC50 value of a positive control ascorbic acid (0.03 

± 0.06 mg/mL). The IC50 value indicates the concentration 

of extract requires to inhibit 50% DPPH free radicals into a 

stable molecule that indicated by changing the color of 
DPPH from purple to yellow (Li et al. 2012). The lower the 

IC50 value, the higher the antioxidant activities. Several 

studies of antioxidant activity from several species of 

plants in this study have been reported. Attanayake et al. 

2019 reported that stem bark methanol extract of G. 

arborea from Sri Lanka had antioxidant activity (IC50 value 

of 36.89 ± 1.23 μg/mL). Anjum et al. (2013) reported that 

B. tomentosa extract had free radical activity with an IC50 

value of 7.55 ± 0.27 μg/mL. The result of this study differs 

from Anjum et al. (2013) alleged due to according Salim et 

al. (2016) differences in the place of growth of a species 
affect the precursors of biosynthesis of secondary 

metabolites that might be effective to their bioactivity. 
 

Mazlan et al. (2013) and Tajuddin and Zain (2010) 

reported that M, gigantea and S. ovalis has weak inhibitory 

activity against free radical DPPH. However, our finding 

results demonstrated that G.riedeliana and L. splendens are 

categorized as very strong antioxidant. Based on IC50 value 

the extracts of T. whiteana and P. azurea are categorized as 

strong antioxidant activity, and B. tomentosa is categorized 

as moderate antioxidant activity. Moreover, S.ovalis and M. 

gigantea are categorized as weak antioxidant activity based 

on category IC50 values of Miryanti et al. (2011). 
Meanwhile, according to Molyneux (2004) states that IC50 

value of 0.2-1 mg/mL was declared less active but still has 

potential as an antioxidant, so that E. ochracea, S. laevis, 

G.arborea are categorized less active.  

The antioxidant activity of plant extract from East 

Kalimantan also determined by ABTS free radicals. ABTS 

(2,2´-azino-bis-3-ethylbenzthiazoline-6-sulfonic acid) is 

one of the free radicals commonly used to assess 

antioxidant activity, with the principle of electron transfer 

and involves the reduction of a colored oxidant. ABTS 

assay is established on the generation of a blue/green 
ABTS●+ that can be reduced by antioxidant; it generated by 

reacting ABTS salt with potassium persulfate (K2S2O8) 

(Floegel et al. 2011; Rodriguez-Amanya 2010). Table 2 

showed that the IC50 of ABTS scavenging activity from ten 
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selected plant extracts in increasing order: G.riedeliana = 

T. whiteana < M. gigantea = L. splendens < E. ochracea < 

B. tomentosa < S. ovalis < S. laevis < P. azurea < G. 

arborea. Based on the results, G.riedeliana, T. whiteana, 

M. gigantea, L. splendens, and E. ochracea are categorized 

strong antioxidant activity with IC50 values ranging from 

0.05-0.10 mg/mL, while B.tomentosa revealed moderate 

antioxidant activity. Furthermore, S. laevis, S. ovalis, G. 

arborea, and P. azurea are categorized weak antioxidant 

activity based on antioxidant activity category of Miryanti 
et al. (2011). The lower the IC50 value of plant extracts 

against ABTS radical indicates the higher the antioxidant 

activities. According to Sanseera et al. (2014) reported that 

methanol extract from B. retusa stems has antioxidant 

activity against ABTS free radical with IC50 value of 0.56 

mg/mL, these results differ with present study, which might 

be due to different present of secondary metabolites that 

responsible for antioxidant activity. Subramanian et al. 

(2013) reported the antioxidant activity of methanol extract 

of Shorea roxburghii stem bark detected by ABTS method 

has strong antioxidant activity with IC50 value of 0.056 
mg/mL, these results have a linear affect of the presence of 

bioactive phenolic compounds. Other studies, Verma et al. 

(2009) reported that methanol extract of Macaranga 

peltata stem bark has antioxidant activity with IC50 value 

of 9.77 ppm. However, the recent study demonstrated that 

some selected plants from East Kalimantan flora have 

potential as source natural antioxidant. Based on our 

knowledge, this is the first report free radical scavenging 

activity against ABTS of selected species collected from 

East Kalimantan flora. Moreover, to continuously verify 

the antioxidant activity of selected plants, we determined 
antioxidant activity against nitric oxide free radicals.
 

Nitric oxide is engendered from amino acid L-arginine 

by vascular endothelial cells; it plays an important role in 

the inflammatory processes. Nitric oxide is categorized as 

free radicals because of its unpaired electron; it has an 

adverse effect when react with superoxide radicals to form 

highly reactive peroxynitrite anion (ONOO-) (Nagmoti et 

al. 2012; Sunil et al. 2013). The results in Table 2 showed 

that G. riedeliana, S. laevis, and T. whiteana have the same 

inhibitory activity as positive control ascorbic acid against 

nitric oxide. Extracts of B.tomentosa, P. azurea, S. ovalis, 

and L. splendens showed moderate inhibitory activity, 
while M. gigantea, E.ochracea, and G. arborea extracts 

have lower inhibitory activity compared to ascorbic acid 

and do not have antioxidant activity based on its IC50 value 

(4.82 and 57.83 mg/mL; no inhibition). The extracts of 

selected plants inhibited nitrite formation by competing 

with oxygen, which leads to a reduction in nitric oxide 

production (Razali et al. 2008). Based on the results of 

antioxidant activities of ten selected plants from East 

Kalimantan has clearly recognized that some extract plants 

has a good potential of antioxidant activity achieved by 

free radical scavenging against DPPH, ABTS and nitric 
oxide. Of test extract plants, G. riedeliana and T. whiteana 

showed strikingly strong antioxidant activity in all bioassay 

examined, while L. splendens showed strong antioxidant 

activity in both free radicals against DPPH and ABTS. 

Furthermore, extracts of B.tomentosa was also categorized 

moderate antioxidant activity in all bioassay examined. 
 

In summary, to the best our knowledge, this is the first 

report showed that selected plants from East Kalimantan 

have anti-diabetic activity based on α-glucosidase 

inhibitory activity in maltose and sucrose as substrates and 

antioxidant activities as free radicals scavenger against 

DPPH, ABTS, and nitric oxide. This study provides 

scientific evidence of the use of plants in the traditional 

healthcare system. Furthermore, extracts with good activity 
as an α-glucosidase inhibitor and antioxidant neede to be 

studied further to isolate secondary metabolites that may be 

responsible for antidiabetes and its complications caused 

by free radicals.  
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