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Abstract 
This study was carried out for the first time to evaluate the antioxidant properties and total phenolic and 

flavonoid content of the methanolic extract along with its organic and aqueous soluble fractions of the 

whole stem of Coffea benghalensis growing in Bangladesh. For evaluation of antioxidant properties 

DPPH scavenging assay, ferric reducing capacity, hydroxyl radical scavenging assay and phospho 

molybdenum assay was used. In the DPPH free radical scavenging assay, the ethyl acetate soluble 

fraction of the crude methanol extract revealed the highest free radical and hydroxyl radical scavenging 

activity with IC50 value of 3.22 ± 0.17 μg/ml and 12.88 ± 0.305 μg/ml, respectively while the standard 

BHT was 4.39 ± 0.02 μg/ml and 9.38 ± 0.075 μg/ml, respectively. All the test samples and the standard 

BHT exhibited good linear relationship in the ferric reducing capacity and phospho molybdenum assay. 

Also, the test samples showed significant activities in the ferric reducing capacity and phospho 

molybdenum assay compared to the reference standard in a dose dependent manner. It was observed that 

the test samples contained considerable amount of bioactive compounds including total phenolic (ethyl 

acetate soluble fraction giving the highest 22.631 ± 0.085 GAE/gm of dried sample) and flavonoid (pet 

ether soluble fraction giving the highest 54.513 ± 1.500 CE/gm of dried sample) content. It can be 

concluded from the results that the crude methanolic extract along with it’s four soluble fractions of the 

whole stem of Coffea benghalensis growing in Bangladesh are a good source of natural antioxidants. 

 

Keywords: Coffea benghalensis, antioxidant, free radical scavenging, hydroxyl radical scavenging, 

phospho molybdenum assay 

 

1. Introduction 

Antioxidants are vital substances which possess the ability to protect the body from damage 

caused by free radical induced oxidative stress [1]. Over production of various forms of 

activated oxygen species, such as oxygen radicals and non-free radical species is considered to 

be the main contributor to oxidative stress, which has been linked to several diseases like 

atherosclerosis, cancer, and tissue damage in rheumatoid arthritis [2, 3]. Besides, hydroxyl 

radical is one of the most reactive oxygen species in the biological system. It reacts with cell 

membrane phospholipids polyunsaturated fatty acid moieties and causes damage to cell [4]. 

Synthetic antioxidants, such as butylated hydroxytoluene (BHT) and butylated hydroxyanisole 

(BHA), which are effective in their role as antioxidants, are commercially available and 

currently used in industrial processes. However, since suspected actions as promoters of 

carcinogenesis and other side effects have been reported, their use in food, cosmetic and 

pharmaceutical products has been decreasing [5-9].  

Hence, there has been an upsurge of interest in naturally-occurring antioxidants from 

vegetables, fruits, flowers, leaves, oil-seeds, cereal crops, tree barks, roots, spices and herbs [10-

13]. Numerous crude extracts and pure natural compounds from fruits were reported to have 

antioxidant and radical-scavenging activities. Within the antioxidant compounds, flavonoids 

and phenolics, with a large distribution in nature, have been studied [14]. Phenolics or 

polyphenols, including flavonoids have received considerable attention because of their 

physiological functions such as antioxidant, antimutagenic and antitumor activities [15]. 

Medicinal plant is any plant where one or more of its organs contains substances which can be 

used as therapeutic agents and which are precursors for synthesis and development of novel 

therapeutic agents. The tendency on the use of medicinal plants had yet been placed on the 

treatment rather than prevention of diseases [16]. Plants have been used for several years as a 

source of traditional medicine to treat various diseases and conditions [17]. 
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Coffea benghalensis B. Heyne ex Schult. is a deciduous 

shrub, commonly known as bonnyo koffee belonging to 

Rubiaceae family. In Nepal the flowers are used for excessive 

bleeding during menstruation [18]. Also, the fruit part of C. 

benghalensis showed antibacterial activities against Proteus 

vulgaris, Escherichia coli, Vibrio cholerae, Salmonella typhi 

and Streptococcus aureus [19]. The native distribution of this 

plant has been documented in Bangladesh (Sylhet to 

Chittagong), India (Arunachal Pradesh, Assam, Bengal, 

Meghalaya, Orissa, Rajasthan and Sikkim), East Himalaya, 

Bhutan, Myanmar, Nepal, Thailand, Vietnam [20]. The leaf, 

pericarp and seed part of the plant exhibited nine 

polyphenolic compounds of which caffeic acid, chlorogenic 

acid, ferulic acid, p-coumaric acid and sinapic acid are 

phenolic acids and quercetin, isoquercitrin, rutin and 

kaempferol are flavonols [19]. Also from the leaves a cafestol 

(bengalensol) was identified [21]. The fruit part of C. 

benghalensis showed antibacterial activities against Proteus 

vulgaris, Escherichia coli, Vibrio cholerae, Salmonella typhi 

and Streptococcus aureus [19]. Literature survey showed that 

there are no phytochemical, biochemical or pharmacological 

information concerning the whole stem of Coffea 

benghalensis B. Heyne ex Schult. So, as part of our 

continuing studies on medicinal plants of Bangladesh [22] 

especially Coffea benghalensis B. Heyne ex Schult. growing 

in Bangladesh we investigated the antioxidant potential in 

forms of free radical scavenging activity, ferric reducing 

capacity, hydroxyl radical scavenging activity and total 

antioxidant capacity (Phosphomolybdenum assay), also total 

phenolic and flavonoid content of the whole stem of C. 

benghalensis was done for the first time, and we, herein, 

report the results of our preliminary studies. 

 

2. Materials and Methods 

2.1 Chemicals 
Most of the chemicals and reagents like Folin-ciocalteu 

reagent, sodium phosphate, ammonium molybdate, ferric 

chloride, methanol, DPPH, BHT, EDTA, FeSO4.7H2O, 

aluminium chloride were purchased from Sigma chemical 

company, USA. Potassium ferricyanide, trichloro acetic acid, 

sulfuric acid, sodium carbonate and hydrogen peroxide were 

purchased from Merck, Germany. But phosphate buffer, 2-

deoxy-D-ribose, thiobarbituric acid were bought from Sigma-

Aldrich, Japan. Gallic acid and catechin were obtained from 

Wako pure chemicals Ltd., Japan. All the chemicals and 

solvents used were of analytical reagent grade and all are 

commercially available.  

 

2.2 Plant Materials 

The stems of C. benghalensis were collected during the rainy 

monsoon season from Modhupur forest, Tangail, Bangladesh 

in 2018. The plant was authenticated at the Bangladesh 

National Herbarium, where a voucher specimen has been 

maintained representing this collection (DACB Accession No. 

45789). The stems were sun dried for ten days after collection 

and proper washing. Then the sun dried stems were cut into 

small pieces, cleaned and oven dried for 48 hours at a 

considerably low temperature (not more than 30 °C) and 

coarsely powdered.  

 

2.3 Extraction 

In 5L methanol 1000 gm of the coarsely powdered plant 

material was soaked for about 15 days with occasional 

shaking and stirring. It was at first filtered through a fresh 

cotton plug and finally with filter paper (Whatman No. 1). 

The filtrate was then concentrated to dryness, in vacuum by 

using rotary evaporator at 40 °C temperature to render the 

crude methanolic extract (21 gm).  

The modified Kupchan partitioning protocol [23] was used for 

the partitioning of an aliquot of the concentrated methanol 

extract (CME). The consequent partitionates were dried off to 

yield pet-ether (PESF), chloroform (CSF), ethyl acetate 

(EASF),and aqueous (AQSF) soluble materials (Table 1). The 

residues were then stored in a cool dry place until further use. 

 
Table 1: Modified Kupchan partitionates of C. benghalensis whole 

stem 
 

Crude extract/ Soluble fractions Weight (gm) 

CME 10 

PESF 1.47 

CSF 4.21 

EASF 0.14 

AQSF 4.15 

 

2.4 Antioxidant Activity 

2.4.1 DPPH free radical scavenging assay 

Following the method developed by Braca et al., 2001 [24] the 

antioxidant activity of the test samples was assessed by 

evaluating the scavenging activities of the stable 1, 1- 

diphenyl-2-picrylhydrazyl (DPPH) free radical by using 

synthetic antioxidant, butylated hydroxytoluene (BHT)as 

reference standards.according to this method absorbance was 

taken at 517 nm because the DPPH radical contains an odd 

electron, which is responsible for the absorbance and also for 

the visible deep purple color. When DPPH accepts an electron 

donated by an antioxidant compound, the DPPH is 

decolorized, which can be quantitatively measured from the 

change in absorbance and % of scavenging activity is 

calculated. According to this method 0.1 ml of each sample 

(CME, PESF, CHSF, EASF and AQSF) was added to 3 ml of 

a 0.004% methanol solution of DPPH and five different 

concentrations (25, 50, 100, 200 and 400 μg/ml) were made. 

Absorbance was taken at 517 nm after 30 min and the 

percentage inhibition activity was calculated by using the 

following equation- 

 

(I %) = (1 – Asample /Ablank) x 100 

 

where, Ablank is the absorbance of the control (containing all 

reagents except the test material and Asample is the absorbance 

of the sample extractive. 

Extract concentration providing 50% inhibition (IC50) was 

calculated from the graph plotted inhibition percentage 

inhibition against all the extractive and/or standard 

concentration. 

 

2.4.2 Ferric Reducing Capacity Assay  

Ferric reducing capacity assay is based on reduction of a 

colorless Fe3+-TPTZ complex into intense blue Fe2+-TPTZ 

once it interacts with a potential antioxidant.  

Oyaizu et al. (1986) [25] method was used to assay the 

reducing power of the crude methanolic extract and its four 

soluble fractions. Here the transformation of Fe3+ to Fe2+ was 

analyzed using BHT as standard.  

In this method 0.25 ml of each of the samples (all the 

extractives and standard solution), at various concentrations 

(25-400 μg/ml) was taken in test tube. Then phosphate buffer 

(0.625 ml, 0.2 M, pH 6.6) and potassium ferricyanide [K3Fe 
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(CN)6] (0.625 ml,1%) was added in each test tube. At 50 °C 

the mixture was then incubated at 50 °C 20 min. Instantly, the 

mixture solution was cooled, mixed with trichloro acetic acid 

(0.625 ml, 10%) and centrifugated at 3000 rpm for 10 min. In 

the next step, the upper layer (1.8 ml) was mixed with 

distilled water (1.8 ml) and which was then mixed with ferric 

chloride [FeCl3] (0.36 ml, 1% w/v) and the absorbance was 

measured at 700 nm. The reducing power capacity was 

determined from the absorbance value of the test sample, 

higher the absorbance value indicated stronger reducing 

power. BHT was used as the reference and phosphate buffer 

(pH 6.6) was used as blank solution. 

 

2.4.3 Hydroxyl radical scavenging assay  

The hydroxyl radical scavenging activity of C. benghalensis 

extracts were determined by the method described by 

Halliwell and Gutteridge [26] with some modification [27]. Here 

the ability of the different soluble fractions and crude 

methanolic extract of the stems C. benghalensis to scavenge 

the hydroxyl radicals generated by the Fe3+ ascorbate-EDTA-

H2O2 system (Fenton reaction) was analyzed. The assay was 

performed by adding 0.1 mL EDTA, 0.01 mL of FeCl3,0.1 

mL H2O2, 0.36 mL of deoxyribose, 1.0 mL of the sample 

solutions of different concentration (25, 50, 100, 200 & 400 

μg/mL) dissolved in distilled water, 0.33 mL of phosphate 

buffer (50 mM, pH 7.4), 0.1 mL of ascorbic acid in sequence. 

The mixture was then incubated at 37 ℃ for 1 hour. 1 ml of 

0.5% thiobarbituric acid (in 0.025 M NaOH containing 

0.025% BHA) and 1 ml of 10% trichloroacetic acid were 

added to it and further incubated at 100 ºC for 20 minutes. 

Finally the reaction mixture was cooled on ice and 

centrifuged at 5000 rpm for 15 min. Absorbance of 

supernatant was measured at 532 nm against a blank 

containing deoxy-D-ribose and buffer. The percentage of 

scavenging activity was calculated by:  

 

% scavenging = [(A0-A1)/A0]×100 

 

where A0 = the absorbance of the control and A1 = the 

absorbance of the sample/standard BHT. The percentage of 

scavenging was plotted against concentration and IC50 was 

calculated from the graph. 

 

2.4.4 Phosphomolybdenum assay 

The antioxidant activity of the crude methanolic extract and 

its four soluble fractions were evaluated by the 

phosphomolybdenum method with some modifications [28]. 

The method was based on the reduction of Mo (VI) to Mo (V) 

by the extracts and subsequent formation of a green 

phosphate-Mo (V) complex in acidic condition. The 

phosphomolybdate solution was prepared by adding 1 ml each 

of 0.6 M H2SO4, 28 mM sodium phosphate and 4 mM 

ammonium molybdate in 50 ml distilled. 0.5 ml of each of the 

crude methanolic extract of C. benghalensis and its four 

soluble fractions/standard in different concentration ranging 

from 25 μl/mg to 500 μl/mg were added to each test tube 

individually containing 3 ml of distilled water and 1 ml of 

molybdate reagent solution. At this point the tubes were then 

kept incubated at 95 ℃ for 90 min.The temperature of the test 

tubes were then brought to room temperature which took 

around 20-30 min and the absorbance measured at 695 nm. 

Mean values from three independent samples were calculated 

for each each. BHT was used as positive reference standard. 

The antioxidant capacity was expressed as the number of 

milligrams equivalent of BHT per gram of dried extract. 

Increased total antioxidant capacity was indicated at increased 

absorbance of the reaction mixture. The experiment was 

repeated three times at each concentration. 

 

2.5 The amount of phenolic compounds and flavonoids 

Plant polyphenols, a diverse group of phenolic compounds 

possess an ideal structural chemistry for free radical 

scavenging activity [29]. Total phenolic content of the test 

samples of stem of C. benghalensis (CME, PESF, CHSF, 

EASF & AQSF) was ascertained by applying the standard 

spectrophotometric method as set forth by Skerget et al., 2005 
[30], where gallic acid is used as standard and Folin-Ciocalteu 

reagent as oxidizing agent. The phenolic contents of the 

sample were expressed as mg of GAE/gm of dried extract.  

The content of total flavonoid from the different soluble 

fractions and crude methanolic extract of the stems of C. 

benghalensis was assayed by aluminium trichloride 

colorimetric method where catechin is used as standard [31] 

and the results were expressed as mg of catechin equivalent 

(CE)/g of dried extract. 

 

2.6 Statistical analysis: All the values in the test are 

expressed as mean ± standard deviation (SD). 

 

3. Results 

The current study was taken over to evaluate the antioxidant 

activities of the crude methanolic extract (CME) and its 

different soluble fractions (PESF, CSF, EASF & AQSF) of 

the whole stems of Bangladeshi C. benghalensis species. The 

results of the different antioxidant assays are given in Tables 

2 & 3 and Figures 1 to 4. 

As DPPH is the most stable radical and due to its ease and 

availability it has been widely used for free radical-

scavenging assessments. Concentration of the test samples 

between 25-400 µg/ml remarkably increased the inhibitory 

activity (Figure 1) e.i the percentage (%) scavenging of DPPH 

free radical was found to be concentration dependent. The 

EASF exhibited strongest IC50 value of 3.22 ± 0.17 µg/ml 

while for standard BHT it was found to be 4.39 ± 0.02 μg/ml, 

while the weakest scavenger was PESF with IC50 value of 

9.78 ± 0.11 µg/ml. Thus, by comparison with the standard 

BHT we can say that not only EASF has more potential 

radical scavenging activity than the standard, but the weakest 

scavenger in this study has also remarkable scavenging 

activity (Table 2). 
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Fig 1: DPPH free radical scavenging activity of CME, PESF, CSF, EASF, AQSF and standard BHT 

 
Table 2: Free radical scavenging, ferric reducing capacity, hydroxyl radical scavenging and total antioxidant activities of C. benghalensis 

 

Plant 
DPPH free radical 

scavenging activity (IC50 μg/ml) 

Ferric reducing capacity 

(% of inhibition at 400 μg/ml) 

Hydroxyl radical scavenging 

activity (IC50 μg/ml) 

Total antioxidant capacity (% 

of inhibition at 400 μg/ml) 

Stem     

CME 7.21 ± 0.05 0.764 ± 0.08 28.25 ± 0.215 1.481 ± 0.23 

PESF 9.78 ± 0.11 0.432 ± 0.02 33.37 ± 0.210 1.552 ± 0.08 

CSF 6.01 ± 0.00 1.143 ± 0.07 15.94 ± 0.560 0.540 ± 0.10 

EASF 3.22 ± 0.17 1.455 ± 0.08 12.88 ± 0.305 0.746 ± 0.07 

AQSF 7.59 ± 0.25 0.967 ± 0.11 25.44 ± 0.045 0.258 ± 0.09 

Standard     

BHT 4.39 ± 0.02 2.533 ± 0.05 9.38 ± 0.075 1.578 ± 0.32 

 

The reductants’ reducing power is mostly related by its 

antioxidant action by breaking the free radical chains. This is 

done by donating a hydrogen atom. The antioxidant samples 

capacity to reduce Fe3+/ferricyanide complex to the 

Fe2+/ferrous form indicated the presence of reductants. 

Therefore, the ferric reducing power of the samples were 

monitored by measuring the formation of Perl’s Prussian blue 

at 700 nm [32] as shown in Table 2. From Figure 2 it was 

observed that the different test samples’ (CME, PESF, CSF, 

EASF & AQSF) electron donating capacity was concentration 

dependant and demonstrated good linear relation in both 

standard (R2 = 0.9809) and test samples’ (CME, PESF, CSF, 

EASF & AQSF) (R2 = 0.9721, 0.9652, 0.9965, 0.9833 and 

0.9603, respectively.) (Figure 2). At the concentration of 400 

μg/ml EASF exhibited the strongest activity with an 

absorbance of 1.455 ± 0.08, which was close to the activity of 

the reference standard BHT that gave an absorbance of 2.533 

± 0.05 at the same concentration (Table 2). 

 

 
 

Fig 2: Ferric reducing capacity of CME, PESF, CSF, EASF, AQSF and standard BHT 

 

Major pathological conditions like cancer, neurodegenerative 

disorders, etc. may generally be caused by ROS [33]. The 

mostly formed ROS are oxygen radicals, such as hydroxyl 

radicals and superoxide, and non-free radicals, such as 

hydrogen peroxide and singlet oxygen [34]. Among these, 

hydroxyl radical is the most reactive and induces severe 
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damage to adjacent biological molecules. Thus, the hydroxyl 

radical scavenging activity of the crude methanolic extract 

(CME) and its four soluble fractions (PESF, CSF, EASF & 

AQSF) was investigated using the 2-deoxyribose method. All 

the test samples showed considerable scavenging properties 

against hydroxyl radicals, and the inhibition percentage was 

proportional to the concentration of each compound (Figure 

3). As seen in Table 2 the highest hydroxyl scavenging 

activity was exhibited by EASF with IC50 value of 12.88 ± 

0.305, followed by CSF (IC50 15.94 ± 0.56), no tested 

compound showed better antioxidative activity than the 

positive control (BHT). Our results showed that the IC50 value 

of PESF was about 3.5 fold than that of BHT. 

 

 
 

Fig 3: Hydroxyl radical scavenging activity of CME, PESF, CSF, EASF, AQSF and standard BHT. 

 

The reduction of Mo(VI) to Mo(V) and consequent formation 

of a green phosphate/Mo(V) complex at acidic pH indicated 

the total antioxidant capacity of the test samples (CME, 

PESF, CSF, EASF & AQSF). This assay is called total 

antioxidant capacity (TAC) as it evaluates both water soluble 

and fat soluble antioxidants [35]. In this assay, BHT (synthetic 

antioxidant) is used as reference standard. As shown in Figure 

4, we can see that the test samples showed antioxidant activity 

in a concentration dependant manner, i.e as the concentration 

increased absorbance was higher. Highest absorbance, at 400 

μg/ml was given by PESF (1.552 ± 0.08) and lowest was 

given by AQSF (0.258 ± 0.09) which was nearly 6 fold lower 

than the reference standard BHT (1.578 ± 0.32). The TAC 

at 400 μg/ml was found to decrease in order of PESF > CME 

> EASF > CSF > AQSF, with absorbance 1.552 ± 0.08, 1.481 

± 0.23, 0.746 ± 0.07, 0.540 ± 0.10 and 0.258 ± 0.09, 

respectively. 

 

 
 

Fig 4: Total antioxidant capacity of CME, PESF, CSF, EASF, AQSF and standard BHT. 

 

It is well known that phenolic compounds are potential 

antioxidants and free radical-scavengers; hence, there should 

be a close correlation between the content of phenolic 

compounds and antioxidant activity [36]. In this study, the 

crude methanolic extract (CME) of C. benghalensis and its 

four soluble fractions (PESF, CSF, EASF & AQSF) were 
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analyzed for its TP content. The TP content varied in the 

different extracts and ranged from 6 to 23 mg GAE/gm of 

dried sample (Table 3). EASF had the highest TP content 

(22.631 ± 0.085 GAE/gm of dried sample), followed by CSF 

(10.566 ± 0.081 GAE/ gm of dried sample), exhibiting that 

EASF had extensive phenolic content in comparison to the 

other test samples. The TP contents were in the following 

sequence: EASF > CSF > CME > AQSF> PESF. The total 

phenolic content was calculated using the standard curve of 

gallic acid (y = 0.102x - 0.0268; R2 = 0.9996). 

 
Table 3: Total phenolic content and total flavonoid content of C. benghalensis 

 

Sample Total phenolic content (GAE/gm of dried sample) Total flavonoid content (CE/gm of dried sample) 

Stem   

CME 9.331 ± 0.072 45.663 ± 0.775 

PESF 6.376 ± 0.042 54.513 ± 1.500 

CSF 10.566 ± 0.081 41.618 ± 0.523 

EASF 22.631 ± 0.085 43.321 ± 1.125 

AQSF 6.873 ± 0.192 40.4621.118 

 

All the test samples (CME, PESF, CSF, EASF & AQSF) 

demonstrated fairly good flavonoid content with PESF 

(54.513 ± 1.500 CE/gm of dried sample) having highest total 

flavonoid content and AQSF contained the lowest flavonoid 

of 40.462 ± 1.118 CE/gm of dried sample (Table 3). Total 

content of flavonoid of the test samples were in the order of 

PESF > CME > EASF > CSF > AQSF. The total flavonoid 

content was calculated using the standard curve of catechin (y 

= 0.027x - 0.053; R2 = 0.999). 

 

4. Discussions 

In living organisms for the production of energy to fuel 

biological processes oxidation is essential. Yet, oxygen-

centered free radicals and other reactive oxygen species that 

are continuously produced in vivo, result in cell death and 

tissue damage. Oxidative damage caused by free radicals may 

be related to aging and diseases, such as atherosclerosis, 

diabetes, cancer and cirrhosis [37]. The DPPH assay measured 

the antioxidant activity of tested substances. The scavenging 

effect of C. benghalensis crude methanol extract (CME) and 

it’s four soluble fractions (PESF, CSF, EASF & AQSF) and 

standard BHT were thus assessed and expressed in terms of 

the concentration of the test samples necessary to reduce by 

50% the initial quantity of DPPH. According to Jun et al., 

2003 [38] and Mustarichie et al., 2017 [39] antioxidant activity 

of these test samples were categorized as very powerful, 

because IC50 of all the test samples were less than 50 μg/mL 

as shown in Table 2. 

In the ferric reducing capacity assay, the yellow colour test 

solution changed to green and blue depending on the 

reduction capacity of the crude test samples [40, 41] [39, 40]. The 

presence of reductants in the test solution reduced Fe3+ to 

Fe2+, which can be monitored by measurement of Perl’s 

Prussian blue colour at 700 nm [42] [41]. The transformation 

ability of compounds from Fe3+/ferricyanide complex to 

Fe2+/ferrous form acts as a potential indicator for antioxidant 

activity [43] [38]. According to Benzie et al., 1996 [44] [42] the 

ferric reducing capacity assay of the test samples was 

convenient, reproducible and linearly concentration-

dependent.  

The hydroxyl racidal has a high and indiscriminate activity 

and can slowly cause severe damage to susceptible 

biomolecules. Hydroxyl radicals can be produced in cells by a 

variety of processes such as phagocytosis [45], prostaglandin 

biosynthesis especially during the transformation of PGG2 to 

PGH2 [46], decomposition of lipid hydroperoxides [47], etc. It is 

generally proposed that such a radical could be originated by 

Fenton-type reaction [48]. Hydroxyl radicals, being extremely

reactive species, serve as both a primary toxicant and as a 

source of secondary toxicants [49]. They are reported to 

mediate the lethal injury in cultured hepatocytes [50] and 

contribute to significant biological effects such as 

carcinogenesis, mutagenesis and cytotoxity [51]. The lowest 

IC50 means the highest hydroxyl radical scavenging capacity. 

Thus the IC50 were used to determine hydroxyl radical 

scavenging capacity of the test samples and were compared to 

standard BHT. 

Phosphomolybdenum assay measure reduction of Mo (VI) to 

Mo (V) and subsequent formation of a green phosphate-Mo 

(V) complex at acidic pH [29]. Molybdenum is the active side 

of xanthine oxidase, an enzyme that produces free radicals [52]. 

So as the concentration of the test samples increased 

absorbance was higher indicating that antioxidant activity is 

concentration dependant.  

Flavonoids and phenols are secondary metabolites with free 

radical scavenging abilities that are widely distributed in 

fruits, leaves, bark and other parts of plants [53]. Natural 

antioxidants such as flavonoids and phenolic compounds are 

believed to possess antioxidant properties due to their 

reducing and chelating capabilities [54].  

Due to high specificity for polyphenolic compounds the total 

phenolic content of the test samples was determined by Folin 

Ciocalteu reagent as it does not interact with the other 

phytochemicals due to complex formation. The results for 

DPPH are in agreement with the polyphenol (phenols and 

flavonoids) contents determined for each sample. Our 

findings in this assay implied that all the test samples were 

rich in phenolic and flavonoid contents which are the major 

contributor to scavenge the free radicals in oxidation 

pathways.  

 

5. Conclusion 
Our current study indicated that the crude methanolic extract 

along with it’s four soluble fractions of the whole stem of 

Bangladeshi Coffea benghalensis B. Heyne ex. Schult 

contains significant quantity of total polyphenols and 

flavonoids and exhibited good antioxidant activity by 

effectively scavenging various free radicals. This antioxidant 

activity might be due to the synergistic actions of bioactive 

compounds present in the plant. However, it is still unclear 

which components are playing vital roles for this activity. 

Nevertheless, this scientific information can serve as an 

important platform for the development of safe and effective 

natural medicine. So, further investigation is underway to 

isolate the promising bioactive constituents. 

 

 

http://www.thepharmajournal.com/


 

~ 7 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

6. References 

1. Ozsoy N, Can A, Yanardag R, Akev N. Antioxidant 

activity of Smilax excelsa L. leaf extracts. Food 

Chemistry 2008;110:571-583. 

2. McDonald S, Prenzler PD, Antolovich M, Robards K. 

Phenolic content and antioxidant activity of olive 

extracts. Food Chemistry 2001;73:73-84. 

3. Jang HD, Chang KS, Huang YS, Hsu CL, Lee SH, Su 

MS. Principal phenolic phytochemicals and antioxidant 

activities of three Chinese medicinal plants. Food 

Chemistry 2007;103:749-756. 

4. Halliwell B, Gutteridge JM. Free radicals, lipid 

peroxidation, cell damage and antioxidant therapy. 

Lancet 1984;23;1(8391):1396-1397. 

5. Namiki M. Antioxidants/antimutagens in food. Critical 

Reviews in Food Science and Nutrition 1990;29(4):273-

300.  

6. Politeo O, Jukic M, Milos M. Chemical composition and 

antioxidant capacity of free volatile aglycones from basil 

(Ocimum basilicum L.) compared with its essential oil. 

Food Chemistry 2007;101(1):379-385. 

7. Tepe B, Daferera D, Sokmen A, Sokmen M, Polissiou M. 

Antimicrobial and antioxidant activities of the essential 

oil and various extracts of Salvia tomentosa Miller 

(Lamiaceae). Food Chemistry 2005;90(3):333-340. 

8. Ku CS, Mun SP. Characterization of seed oils from fresh 

Bokbunja (Rubus coreanus Miq.) and wine processing 

waste. Bioresource Technology 2008;99(8):2852-2856. 

9. Gulcin I, Buyukokuroglu ME, Oktay M, Kufrevioglu OI. 

Antioxidant and analgesic activities of turpentine of 

Pinus nigra Arn. subsp. pallsiana (Lamb.) Holmboe. 

Journal of Ethnopharmacology 2003;86(1):51-58. 

10. Rababah TM, Hettiarachy NS, Horax R. Total phenolics 

and antioxidant activities of feurgreek, green tea, black 

tea, grape seed, ginger, rosemary, gotu kola, and ginkgo 

extracts, vitamin E, and terbutylhrdroquinone. Journal of 

Agricultural and Food Chemistry 2004;52:5183-5186. 

11. Gamez-Meza N, Noriega-Rodriguez JA, Leyva-Carrillo 

L, Ortega-Garcia J, Bringas-Alvarado L, Garcia HS et al. 

Antioxidant Activity Comparison of Thompson Grape 

Pomace Extract, Rosemary and Tocopherols in Soybean 

Oil. Journal of Food Processing Preservation 

2009;33:110-120.  

12. Jiang G, Jiang Y, Yang B, Yu C, Tsao R, Zhang H et al. 

Structural characteristics and antioxidant activities of 

oligosaccharides from longan fruit pericarp. Journal of 

Agricultural and Food Chemistry 2009;57(19):9293-

9298. 

13. Terashima M, Nakatani I, Harima A, Nakamura S, Shiiba 

M. New Method to Evaluate Water-Soluble Antioxidant 

Activity Based on Protein Structural Change. Journal of 

Agricultural and Food Chemistry 2007;55(1):165-169. 

14. Li H, Hao Z, Wang X, Huang L, Li J. Antioxidant 

activities of extracts and fractions from Lysimachia 

foenum-graecum Hance. Bioresource Technology 

2009;100:970-974. 

15. Othman A, Ismail A, Ghani AN, Adenan I. Antioxidant 

capacity and phenolic content of cocoa beans. Food 

Chemistry 2007;100:1523-1530. 

16. Sofowora A, Ogunbodede E, Onayade A. The Role and 

Place of Medicinal Plants in the Strategies for Disease 

Prevention. African Journal of Traditional, 

Complementary and Alternative Medicines 

2013;10(5):210-229. 

17. Razali N, Razab R, Mat Junit S, Aziz AA. Radical 

scavenging and reducing properties of extracts of cashew 

shoots (Anacardium occidentale). Food Chemistry 

2008;111:38-44. 

18. Ghimire K, Rishi Ram Bastakoti RR. Ethnomedical 

knowledge and healthcare practices among the Tharus of 

Nawalparasi district in central Nepal. For Eco and Manag 

2009;257:2066-2072.  

19. Patay EB, Bencsik T, Papp N. Phytochemical overview 

and medicinal importance of Coffea species from the past 

until now. Asian Pacific Journal of Tropical Med 

2016;9(12):1127-1135.  

20. Sivaranjan VV, Biju SD, Mathew P. Revision of the 

genus Psilathus Hook. f. (Rubiaceae tribe Coffeeae) in 

India. Bot Bull of Acade Sinica 1992;33:214-216.  

21. Hasan CM, Huda Q, Lavaud C, Connolly JD, Haque ME. 

Bengalsol, a new 16-epicafestol derivative from the 

leaves of Coffea benghalensis. Natural Product Letters 

1994;5(1):55.  

22. Rima RA, Sagor SI, Anjum A. In vitro antioxidant 

activities of the roots of Coffea benghalensis B Heyne ex 

Schult. Growing in Bangladesh. Journal of 

Pharmacognosy and Phytochemistry 2021;10(2):40-45. 

23. Vanwagenen BC, Larsen R, Cardellina JH, Randazzo D, 

Lidert ZC, Swithenbank C. Ulosantoin, a potent 

insecticide from the sponge Ulosa ruetzleri. Journal of 

Organic Chemistry 1993;58:335-337. 

24. Braca A, Tommasi ND, Bari LD, Pizza C, Politi M, 

Morelli I. Antioxidant principles from Bauhinia 

terapotensis. Journal of Natural Products 2001;64:892-

95. 

25. Oyaizu M. Studies on products of browning reaction: 

Antioxidant activity of products of browning reaction 

prepared from glucosamine. Japanese Journal of 

Nutrition and Dietetics 1986;44(6):307-315.  

26. Halliwell B, Gutteridge JMC, Aruoma OI. Thr 

deoxyribose method: A simple Test-Tube assay for 

determination of rate constants for reaction of hydroxyl 

radicals. Analytical Biochemistry 1987;165:215-219.  

27. Ilavarasan R, Mallika M, Venkataraman S. Anti-

inflammatory and free radical scavenging activity of 

Ricinus communis root extract. Journal of 

Ethnopharmacology 2006;20;103(3):478-480. 

28. Prieto P, Pineda M, Aguilar M. Spectrophotometric 

quantitation of antioxidant capacity through the 

formation of a phosphomolybdenum complex: specific 

application to the determination of vitamin E. Analytical 

Biochemistry 1999;269:337-341.  

29. Nahar N, Haque MU, Zahan R, Islam MB, Mosaddik A. 

Evaluation of Antioxidant Potentiality of Methanolic and 

Aqueous Extracts of Pandanus foetidus R. Leaves. 

Journal of Complementary and Alternative Medical 

Research 2017;3(1):1-6.  

30. Skerget M, Kotnik P, Hadolin M, Hras A, Simonic M, 

Knez Z. Phenols, Proanthocyanidins, Flavones and 

Flavonols in Some Plant Materials and Their Antioxidant 

Activities. Food Chemistry 2005;89:191-198.  

31. Zhishen J, Mengcheng T, Jianming W. The determination 

of flavonoid contents in mulberry and their scavenging 

effects on superoxide radicals. Food Chemistry 

1999;64:555-559. 

32. Oktay M, Gülçin I, Küfrevioglu OI. Determination of in 

vitro antioxidant activity of fennel (Foeniculum vulgare) 

seed extracts. LWT-Food Science and Technology 

http://www.thepharmajournal.com/


 

~ 8 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

2003;36:263-271. 

33. Castro L, Freeman BA. Reactive oxygen species in 

human health and disease. Nutrition 2001;17:163-165.  

34. Galli F, Piroddi M, Annetti C, Aisa C, Floridi E, Floridi 

A. Oxidative stress and reactive oxygen species. 

Contribution to Nephrology 2005;149:240-260. 

35. Aliyu AB, Ibrahim MA, Musa AM, Musa AO, Kiplimo 

JJ, Oyewale AO. Free radical scavenging and total 

antioxidant capacity of root extracts of Anchomanes 

difformis Engl. (Araceae). Acta Poloniae Pharmaceutica 

Drug Research 2013;70(1):115-121.  

36. Kumar KS, Ganesan K, Subba Rao PV. An tioxidant 

potential of solvent extracts of Kappaphycus alvarezii 

(Doty) Doty-An edible seaweed. Food Chemistry 

2008;107:289-295. 

37. Halliwell B, Gutteridge JM. Oxygen toxicity, oxygen 

radicals, transition metals and disease. Biochemical 

Journal 1984;219:1-14.  

38. Jun M, Fu HY, Hong J, Wan X, Yang CS, Ho CT. 

Comparison of antioxidant activities of isoflavones from 

kudzu root (Pueraria labata Ohwi). Journal of Food 

Science and Technology 2003;68(6):2117-2122. 

39. Mustarichie R, Runadi D, Ramdhani D. The antioxidant 

activity and phytochemical screening of ethanol extract, 

fractions of water, ethyl acetate and n-hexane from 

mistletoe tea (Scurrula atropurpurea BL. Dans). Asian 

Journal of Pharmaceutical and Clinical Research 

2017;10(2):343-347. 

40. Ferreira IC, Baptista P, Vilas-Boas M, Barros L. Free-

radical scavenging capacity and reducing power of wild 

edible mushrooms from northeast Portugal: Individual 

cap and stipe activity. Food Chemistry 2007;100:1511-

1516.  

41. Zou Y, Lu Y, Wei D. Antioxidant activity of a flavonoid-

rich extract of Hypericum perforatum L. in vitro. Journal 

of Agricultural and Food Chemistry 2004;52:5032-5039.  

42. Amarowicz R, Pegg R, Rahimi-Moghaddam P, Barl B, 

Weil J. Free-radical scavenging capacity and antioxidant 

activity of selected plant species from the Canadian 

prairies. Food Chemistry 2004;84:551-562.  

43. Meir S, Kanner J, Akiri B, Philosoph-Hadas S. 

Determination and involvement of aqueous reducing 

compounds in oxidative defense systems of various 

senescing leaves. Journal of Agricultural and Food 

Chemistry 1995;43:1813-1819.  

44. Benzie IF, Strain JJ. The ferric reducing ability of plasma 

(FRAP) as a measure of antioxidant power: The FRAP 

assay. Analytical Biochemistry 1996;239:70-76.  

45. Baehner RL, Boxer LA, Ingraham LM. Free Radicals in 

Biology (Prayor, W. A. ed.). Academic Press, New York 

1982;5:91-127.  

46. Torrrielli MV, Dianzani MU. Free Radicals in Molecular 

Biology, Aging and Disease (Armstrong D, Sohal RS, 

Cutler RG, Slater TF eds) Raven Press, New York 

1984;27:355-379. 

47. Chiba T, Fujimoto K, Kaneda T, Kubota S, Ikegami Y. 

Radicals generated in autoxidized methyl linoleate by 

light irradiation. Journal of the American Oil Chemists 

Society 1981;58:587-590. 

48. Fenton HJH. LXXIII.-Oxidation of tartaric acid in 

presence of iron. Journal of Chemical Society 

1894;65:899-910. 

49. Borg DC, Schaich KM, Elmore Jr JJ. Oxygen and 

Oxyradicals in Chemsitry and Biology (Rodgers, M.A.J. 

and Powers, E.L., eds) Academic Press, New York 1981, 

177-186. 

50. Starke PE, Farber JL. Endogenous defenses against the 

cytotoxicity of hydrogen peroxide in cultured rat 

hepatocytes. Journal of Biological Chemistry 

1985;260(1):86-92. 

51. Pathak MA, Joshi PC. The Nature and Molecular Basis of 

Cutaneous Photosensitivity Reactions to Psoralens and 

Coal Tar. Journal of Investigative Dermatology 

1983;80(1):S66-S74. 

52. Aitken RJ, Buckingham D, Harkiss D. Use of a xanthine 

oxidase free radical generating system to investigate the 

cytotoxic effects of reactive oxygen species on human 

spermatozoa. Journal of Reproduction and Fertility 

1993;97(2):441-450. 

53. Deyab M, Taha C, Fatma W. Qualitative and quantitative 

analysis of phytochemical studies on brown seaweed, 

Dictyola dichotoma. International Journal of Engineering 

Development and Research 2016;4:674-678.  

54. Barry Halliwell. Barry Halliwell. Free radicals, proteins, 

and DNA: Oxidative damage versus redox regulation; 

Biochemical Society Transactions 1996;24(4):1023-

1027. 

http://www.thepharmajournal.com/

