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Abstract 

BarlerialupulinaLindl. is a popular perennial herbal species 

commonly used by indigenous people in Malaysia as folk medicine due 

to its wide range of biological effects on human health. The present study 

reports on extraction and assessment of antioxidants from the species, 

with an aim of exploring potential antioxidants source for application in 

the production of pharmaceuticals, functional foods and other 

applications. Several methods of extraction were used in the study: 

microwave assisted extraction (MAE), soxhlet extraction (SE) and 

ultrasound assisted extraction (UAE) from leaves of B. lupulinaLindl. 

Each extraction method assessed phenolic content, total flavonoid 

content and antioxidant activity. The results have shown no variation 

between the three extraction methods (P < 0.05).The extracts of samples 

exhibited more than 80% inhibition scavenging activity against 2,2-

diphenyi-1-picrylhydrazyl (DPPH) radical and almost 50% inhibition 

scavenging activity against Azino-bis-3-Ethylbenzothiazoline-6-Sulfonic 

Acid (ABTS) radical. The study identified that MAE was more efficient 

method of extraction for antioxidants from the species under study based 

on the short timeframe required. The present paper provides information 

to existing knowledge on available technologies for the good of 

mankind. 

Keywords: Barlerialupulina, Total phenolic content(TPC), Total 

flavonoid content (TFC),Diphenyi-1-picrylhydrazyl (DPPH), Azino-bis-

3-Ethylbenzothiazoline-6-sulfonic acid (ABTS). 
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1 INTRODUCTION 

BarlerialupulinaLindl., also known as 

BisaUlarorPenawarSeribuBisa in Malaysia, 

is a pantropical species from the genus 

Acanthaceae. It is a herbal shrub introduced 

from Mauritius and widely distributed 

throughout Africa and Asia [1,2]. The genus 

comprises of approximately 300 species and 

can grow up to 150cm in height [2]. Locally, 

it is cultivated mostly in the northern parts of 

PeninsularMalaysia (states of Perak, 

Kedahand Perlis) and generally used by the 

native people to treat several minor illnesses 

or infection caused by snake bites, dog bites, 

swelling, wounds andrheumatism [3]. A 

number of studies have reported that extract 

from the plant contains several bioactive 

compounds such as iridoid, phenylethanoid 

glycosides, alkaloids, saponins, tannins, 

flavonoids and proteins [3,4]. Leaf extracts 

have been documented to possess several 

health-related healing reactions including 

antibacterial, antioxidant, 

immunomodulatory, anti-inflammatory, anti-

cancer, anti-HSV-2 activities, anti-diabetic, 

anti-arthritis and others [3, 5, 6, 7]. 

 It is well-documented that plants 

have a large number of diverse bioactive 

compounds classified into three major 

classes: terpenoids, phenolic metabolites, 

and alkaloids [8]. Phenolic compounds 

including phenolic acids, polyphenols and 

flavonoids are essential for dietary purposes 

and have been widely studied by scientists 

compared to other classes of compounds [9]. 

These compounds act as protector of plants 

against oxidative damages and in human, 

they are used as antioxidants. Discoveries of 

new antioxidants from natural sources have 

become a major interest among researchers 

as the compounds can used as dietary 

supplements as well as innutraceuticals 

applications. 

 Methods of extraction are important 

in isolation of bioactive compounds as they 

can influence of quantity and type of 

phytoconstituents [10]. Traditionalmethods 

such as maceration, soxhlet, infusion, 

percolation and decoction require long 

extraction time and high-volume solvents. 

More recently, there has been widespread 

and effective use of methods like 

microwave-assisted extraction (MAE), 

ultrasound-assisted extraction (UAE), and 

supercritical fluid extraction (SFE).Known 

as Green Technology, it has become popular 

due to less use of solvents and achievable in 

shorter time although the techniques of 

extraction are continuously being modified 

for better results [11]. 

 The current study was conducted to 

determine the effects of different techniques 

of extraction of antioxidants from B. 

lupulinausing traditional and modern 

methods and their effects on (i) total 

phenolic content (TPC) (ii) total flavonoid 

content (TFC) (iii) Diphenyi-1-

picrylhydrazyl (DPPH) scavenging activity 

and (iv) Azino-bis-3-Ethylbenzothiazoline-6-

sulfonic acid (ABTS) scavenging activity. 

 

2 MATERIALS AND METHOD 

2.1 Plant materials 

B. lupulina leaves were gathered from 

Serdang, Selangor, Malaysia. The plant 

specieswas authenticated at Institute 

Bioscience, Universiti Putra Malaysia 

(UPM), Malaysia with the voucher number 

MFI 0047/19. Leaves were washed, dried, 

ground to powder andstoredin airtight 

containers at 4⁰C until further use. 
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2.2 Reagents 

Sodium carbonate (Na2CO3), Folin–

Ciocalteu’s phenol reagent, Quecertin, 

DPPH, ABTS, potassium persulfate 

(K2S2O8), Gallic acid has been bought from 

Biochem-Chemopharma (Loire, France), and 

ethanol was purchased from Friendemann 

Schmidt, Washington, USA. 

 

2.3 Preparation of extract 

Leaf powder was extracted using 

ethanol as solvent in a ratio of 1:10 (w/v) and 

three different extraction methods with 

minor modifications were performed: (i) 

Microwave-assisted extraction (MAE) was 

carried out using a domestic microwave oven 

system (Sharp Model R202ZS, 

 Malaysia) at 800W for 60s, (ii) Soxhlet 

extraction (SE) was performed for 6h at high 

temperature, and (iii) ultrasound-assisted 

extraction (UAE) was conducted at room 

temperature using ELMA sonicator (135 W, 

40 kHz) for 20min. All extracts used a rotary 

evaporator were concentrated and kept at -

20
0
C. 

 

2.4 Determination of total phenolic 

content (TPC) 

Total phenolic content (TPC) has been 

determined with minor changes using the 

Folin-Ciocalteau method[12 ]. In brief, 

100μL of the extract was combined with 

50μL Folin-Ciocalteau reagent and 4 minutes 

incubated.The mixture was added with a 

sodium carbonate (NaCO3) of 7.5 (w/v) 

% of 1.5 mL and incubated for 2 hours at 

room temperature. Using a UV-VIS 

microplate reader, the absorption of the 

reaction combination was read at 765 nm. 

Sample TPC was calculated on the basis of 

the standard calibration curve and was 

expressed as the mg gallic acid equivalent 

(mg/g GAE) of the sample extracted. 

 

2.5 Determination of total flavonoid 

content 

Each of the extracts was analyzed 

using the spectrophotometric technique with 

minor changes to the total flavonoid content 

(TFC) [13].An amount 100 uL (1 mg/mL) of 

each sample and 2% AlCl3 were mixed and 

measured at λ= 415nm. The flavonoid 

concentration is conveyed as QE (mg 

quercetin/g extract) equivalent to quecertin. 

 

2.6 DPPH Radical Scavenging Activity 

 The free radical scavenging operation 

of each extract was performed with some 

modifications in accordance with the method 

described by [14]. In brief, each extract was 

combined in a 96-well microliter plate with 

an ethanolic solution of 1-diphenyl-2-

picrylhydrazyl (DPPH) radical. After 30 

minutes of incubation, the samples were 

measured at 515 nm using a UV-VIS 

microplate reader. Radical scavenging 

activity was expressed as the percentage of 

inhibition and computed using the following 

formula (1): 

 

% 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =  
(𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙 −𝐴𝑠𝑎𝑚𝑝𝑙𝑒  )

𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙
 𝑥 100 

    (1) 

 

2.7 ABTS Radical Scavenging Assay 

The ABTS of each extract was 

determined based on the decolourization of 

the ABTS radical cation (ABTS•+) [15]. The 

mixture of ABTS radical cation and 

potassium persulfate (K2S2O8) was allowed 

to stand in the dark at ambient temperature 

for 4 to 16 hours until the reaction was 

complete. Ethanol was added to generate 

ABTS•+ solution and mixed with 50µL of 



 

November-December 2019 

ISSN: 0193-4120 Page No. 980- 986 

 

 

983 
 Published by: The Mattingley Publishing Co., Inc. 

each extract. The combination was vortexed 

and allowed to stand 15 minutes in the dark 

and read spectrophotometrically at 734 nm. 

The radical scavenging operation was 

expressed as the percentage of inhibition and 

computed using the following equation (2): 

 

% 𝐼𝑛ℎ𝑖𝑏𝑖𝑡𝑖𝑜𝑛 =  
(𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙 −𝐴𝑠𝑎𝑚𝑝𝑙𝑒  )

𝐴𝑐𝑜𝑛𝑡𝑟𝑜𝑙
 𝑥 100 

   (2) 

 

 

2.8 Statistical Analysis 

One-way analysis of variance 

(ANOVA, SAS 9.4, SAS Institute Inc, Cary, 

NC, USA) was used to calculate the 

difference in means among different methods 

of extract (p<0.05).  

 

 

3.  RESULTS  

3.1 Total Phenolic Content (TPC) 

Figure 1 shows TPC results in the 

samples of various extraction methods. The 

highest phenolic content was observed in 

UAE (151.38 mg GAE/g) followed by MAE 

and SAE, respectively 149.5 mg GAE/g and 

145.96 mg GAE/g. The TPC values were 

computed using the following linearequation 

based on the calibration curve of gallic 

acid:Y=0.0008X+0.0033, R
2
= 0.9981. 

 

3.2  Total Flavonoid Content (TFC) 

Figure 2 shows the total flavonoid 

content for each extract. All extraction 

methods showed high flavonoid content with 

no significant difference among different 

methods: MAE (54.25mg QE/g), SE 

(52.34mg QE/g) and UAE (52.27mg QE/g). 

The TFC was computed using the following 

linear equation based on the quercetin 

calibration curve: Y=0.0216X+0.1075, R
2
= 

0.9986. 

 

3.3  DPPH scavenging activity 

Figure 3 shows the results of DPPH 

scavenging operation. DPPH's scavenging 

behavior was based on DPPH's free radical 

color solution shifts, measured by the use of 

a spectrophotometer. The DPPH solution's 

reduction color indicated the existence of 

antioxidant. DPPH scavenging activity 

showed high percentages of inhibition 

against DPPH radical, which were MAE 

(83.87%), SE (81.95%) and UAE (81.68%) 

respectively. 

 

3.4  ABTS radical scavenging activity 

Figure 4 shows the results of the 

radical scavenging operation of the leaf 

extracts. The stable bluish-green radical 

changed in colour intensity when reacted 

with antioxidant that can be measured by 

using spectrophotometer. MAE showed high 

percentages of inhibition with 46.71% 

followed by SE, 43.73% and UAE, 40.57%. 
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4. DISCUSSION 

Plants are one of natural antioxidants' 

rich sources. Epidemiological studies have 

shown that fruit and vegetable consumption 

is capable of protecting against many chronic 

diseases including cancer [16].The benefits 

of B. lupulinaare widely known among 

native people of Malaysia, however no 

comprehensive studies have been reported on 

the antioxidant properties of the species. 

The efficiency of extraction methods in 

separating soluble plant metabolites by using 

solvents depends on sample particle size, 

solvent type and chemical nature of 

phytochemicals. In the present study, ethanol 

was chosen as a solvent extraction because 

its suitability for polyphenol extraction, safe 

and less toxic [9]. Three methods of 

extraction were employed with different 

operation processes. Soxhlet extraction is a 

process using solvent heated in a flask, 

vaporizes into the sample then drips back 

and the cycle continues that usually takes 

several hours to complete. Microwave-

assisted extraction is a process using 

microwave radiation, in which heat is 

transferred by conduction to the samples in a 

short distance and it usually takes less time 

to extract the compound. Ultrasound-assisted 

extraction is a process using mechanic 

Figure 1. Total phenolic content from different 

extraction methods (n=3)LSD: least significant 

difference; level of significance: *p< 0.05. 

 

Figure 2. Total flavonoid content from different 

extraction methods (n=3)  LSD: least significant 

difference; level of significance: * p< 0.05. 

 

Figure 3. Percentage inhibition of DPPH radical 

from different extraction methods  (n=3).LSD: 

least significant difference; level of significance: 

*p< 0.05. 

 

Figure 4. Percentage inhibition of ABTS radical 
from different extraction methods(n=3). LSD: least 

significant difference; level of significance: *p< 

0.05. 

 
Methods of extraction: 
MAE : Microwave assisted extraction; SE : Soxhlet extraction;  UAE : Ultrasound assisted extraction 
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effects of acoustic cavitation to contact the 

solvent and sample of extract and this 

process usually takes several minutes to 

complete [10]. 

Based on the results, TPC decreased in 

the following order: UAE > MAE > SE. 

These results are contrary to previous 

studies, which showed high yield of TPC in 

MAE when compared other methods of 

extraction [17, 18]. These might be due to 

high microwave power as reported by[17]. 

Increase of microwave power to more than 

600W, decreases or constant the yield of 

TPC.  This was to SE due to prolonged 

exposure to heat which enable it to degrade 

of the compounds. However, the present 

study did not find significant difference 

between the three methods. The results are 

similar tostudy on Piper betle leaves [10] 

and propolis [19] when using traditional 

method of maceration. 

The determination of flavonoid content 

in the present study show that all methods of 

extraction yielded more than 50mg QE/g of 

TFC, which made MAE the highest. These 

results are in agreement with several other 

findings showing the capability of MAE to 

extract TFC when compared with other 

method [17, 18]. In the various extraction 

methods, there was no significant difference 

in flavonoid content. Other studies reported 

high content of flavonoid in B. lupulinaby 

using different solvent and different parts of 

the plant [3,4]. 

Phenolic content is responsible for 

bioactivities like antioxidant and 

antibacterial activities.  The current study 

shows antioxidant activity of each ethanolic 

extract expressing better results with high 

percentage inhibition scavenging on DPPH 

and ABTS radicals. The high content of 

phenolic compounds and flavonoid content 

are likely to be related to these results. 

 

5.  CONCLUSION 

The results indicate that there was no 

significant difference between the methods 

of extraction of B. lupulina leaves for total 

phenolic compound, flavonoid content and 

antioxidant activity. Optimization of 

procedures in the extraction processes is 

recommended in future studies. 
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