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ABSTRACT

Objective: This study aims to conduct a comprehensive phytochemical screening of the tuber of Dioscorea bulbifera extract, evaluate its antioxidant 
capacity, and assess its anti-diarrheal activity.

Methods: In this research, we reported the phytochemical screening, antidiarrheal and antioxidant activity of methanol, acetone, and dichloromethane 
(DCM) extracts. The qualitative phytochemical assessment of the bioactive extracts of the tuber of Dioscorea bulbifera was done. Quantitative analysis 
of total phenolic contents (TPC) and total flavonoid contents (TFC) were also determined. The scavenging activity of D. bulbifera was determined by 
DPPH assay. The antidiarrheal activity was experimented by the castor oil-induced diarrhea method.

Results: TPC of Acetone, Methanol & DCM extract of D. bulbifera was 537.2, 352.7, and 79.12 µgGAE/ml, respectively, and TFC of those extracts were 
2.96, 1.08, and 0.35 mgQE/g, respectively. The Acetone extract of D. bulbifera (IC50 27.99 µg/ml) showed the highest antioxidant activity. Antidiarrheal 
properties of the three extracts were tested at 150 mg/kg, 300 mg/kg, and 600 mg/kg per body weight (bw) in mice. The methanol and DCM extracts 
showed an important antidiarrheal activity by curbing 69.56% and 86.95% of diarrheal faces at the doses of 600 and 300 mg/kg/bw, respectively.

Conclusion: Since the current study implies that the plant extracts gave significant results for Antidiarrheal, Antioxidant, and Phytochemical analysis, 
the tuber of D. bulbifera may contain therapeutic potential compounds, such as flavonoids, terpenoids, alkaloids, tannins, and saponins. These results 
moderate more investigation for the potential discovery of new natural bioactive compounds from this medicinal plant.
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INTRODUCTION

In recent years, it has become a booming interest in exploring natural 
sources for novel therapeutic agents, driven by the need for effective 
treatments with minimal side effects. Among these sources, Dioscorea 
bulbifera, commonly known as air potato, has emerged as a promising 
candidate due to its rich pharmacological properties. This perennial 
vine, native to Asia and Africa, has been traditionally used for various 
medicinal purposes, prompting scientific investigations into its bioactive 
constituents and therapeutic potential [1-3]. Dioscorea bulbifera has 
different properties such as antioxidant potential [4-9], total phenolic 
content [10-12], antibacterial properties [13-17], and its contributions 
to health and medicine [18]. First and foremost, Dioscorea bulbifera has 
demonstrated significant antioxidant activity, making it a compelling 
subject of study in the field of natural antioxidants. In our body, harmful 
free radicals are neutralized by antioxidants, so it potentially mitigating 
oxidative stress and contributing to overall well-being [19]. The 
exploration of Dioscorea bulbifera’s antioxidant capabilities provides 
valuable information of its potential as a functional food or drug. 
The total phenolic content (TPC) and total flavonoid content (TFC) of 
Dioscorea bulbifera have been the focus of numerous studies due to 
their association with various health benefits. Phenolic compounds 
and flavonoids are known for their antioxidant, anti-inflammatory, and 
anticancer activity to make them valuable targets for drug discovery 
and nutraceutical development [20,21]. Investigating the total phenolic 
content of Dioscorea bulbifera sheds light on the abundance of these 
bioactive compounds, further establishing its potential as a natural 
source of health-promoting substances. Furthermore, the plant 

exhibits promising antibacterial properties, making it a subject of 
interest in the pursuit of novel antimicrobial agents [22]. As antibiotic 
resistance becomes an increasingly pressing global concern, the search 
for alternative antimicrobial sources, such as Dioscorea bulbifera, 
becomes crucial. Studies focusing on its antibacterial properties 
provide a foundation for exploring its potential applications in the 
field of infectious disease management. In addition to its antibacterial 
prowess, Dioscorea bulbifera has been investigated for its antidiarrheal 
properties, suggesting potential benefits in gastrointestinal health. 
This facet of its pharmacological profile opens avenues for research 
into natural remedies for gastrointestinal disorders, providing a 
holistic perspective on its medicinal value. In summary, Dioscorea 
bulbifera emerges as a plant of significant interest, encompassing a 
spectrum of bioactive properties ranging from antioxidant, TPC, and 
TFC to antidiarrheal potentials. The exploration of these facets not only 
contributes to our understanding of the plant’s therapeutic value but 
also holds promise for the development of new pharmaceuticals or 
dietary interventions in the realm of health and wellness.

METHODS

Sample preparation and extraction
A total of 20  kg Tuber of Dioscorea bulbifera were collected from 
Laxmipur-Kholabaria, Natore Sadar, Natore and Ramgarh, Khagrachori. 
The collected plant material was identified and authenticated by the 
Bangladesh National Herbarium (BNH), which plant Identification 
& Accession number is DACB 94821. At first, the Tuber of Dioscorea 
bulbifera was washed by distilled water and cut into small pieces. 
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Then it was dried at 30°C and ground to powder. This powder was 
extracted successively with Methanol, Acetone, and Dichloromethane 
(DCM) by cold extraction method. Solvents were evaporated by rotary 
evaporation at 50°C and the residue was freeze-dried. The dried extract 
was considered as the crude extract.

Phytochemical analysis
The extracts underwent phytochemical analysis to detect the presence 
of tannins, saponins, terpenoids, phenols, alkaloids, and flavonoids 
using wet chemical reactions.

Quantitative analysis of total phenolic content (TPC)
The total phenolic amount of Dioscorea bulbifera was destined by Folin-
Ciocalteu’s method. Shortly, 100 mg plant extract of methanol, acetone, 
and dichloromethane (DCM) extracts was taken in 50 ml VF and filled 
up to mark. In the test tube 500 µL methanol, acetone, and DCM extract 
were taken (duplicates) separately. In each test tube added 2  ml of 
10% Folin-Ciocalteu’s reagent and 2.5  ml of 7.5% Na2CO3. The same 
procedure was followed for Gallic acid as standard. The concentration 
of Gallic acid was 200, 100, 50, 25, 12.5 and 6.25 µg/ml. Absorbance 
was taken by UV Spectrometer at 765 nm wavelength.

Quantitative analysis of total flavonoid contents (TFC)
AlCl3 complex forming test was applied to quantify the TFC of the 
extracts [23]. For determination of flavonoid content, quercetin was 
used as a standard. From the standard quercetin solutions, different 
conc. (8, 4, 2, 1 and 0.5 mg/ml) were prepared in methanol. 200 μl of 
each of the standard solution was added to 1ml of dis. H2O and then 
mixed with 150 μl of 5% Sodium nitrite. After 5  min, 200 μl of 15% 
AlCl3 solution was added and stood for 2 min. Then 500 μl solution of 
1N NaOH was mixed orderly. The absorbance of the mixture was taken 
at 510  nm by UV-spectrometer. The same procedure was repeated 
for the extract of tuber of Dioscorea bulbifera and TFC was calculated 
as quercetin equivalents (mg QE/g). All the processes were done in 
duplicate.

Determination of antioxidant activities
The antioxidant properties of the tuber extract of Dioscorea bulbifera 
were tested using the 1, 1-  diphenyl-2-picryl hydrazyl (DPPH) 
method. First, 8  mg of DPPH was added in 200  mL of methanol for 
preparation of the stock solution. In a test tube, 3 mL DPPH solution 
was combined with 2 mL of different concentrated Methanol, Acetone, 
and Dichloromethane (DCM) extract. 3 mL of DPPH solution was added 
with 2  mL of methanol which was treated as a control. Then all test 
tubes were kept in a dark place for about 25 min. The absorbance was 
determined at 517 nm wavelength. Antioxidant of Ascorbic acid (48, 24, 
12, 6, 3 µg/mL) was determined as a standard. The below equation was 
used to determine the % of antioxidants or % of Inhibition:

% of Inhibition/Scavenging activity/Inhibition = [(Ax−Ay) ÷Ax] × 100

Where, Ax = Absorbance of control; Ay = Absorbance of sample.

Test for antidiarrheal activity
Experimental animals
Swiss albino mice whose weight was 20–25 g and age was 5–7  weeks, 
were used for this experiment. The tested mice were collected from the 
Animal House under the Division of Pharmacology, BCSIR Chattogram 
Laboratories. I was taken permission from the ethical committee of BCSIR.

Castor oil-induced diarrhea in mice
The experiment procedure was followed by Mekonnen et al. 2018. 
Before testing, all mice were fasted for about 20 h. The mice for the 
castor oil-induced diarrheal test were divided into eleven groups. In 
each group, three mice were taken. Group 1 was given distilled water 
(1 mL/kg) orally, which acted as a negative control group and Group 2 
took loperamide (5 mg/kg) as a positive control group. Groups 3-11 
received Methanol, Dichloromethane, and Acetone extracts of tuber 
of Dioscorea bulbifera. The doses of these three extracts were 150, 
300, and 600 mg/kg/bw, respectively. After 1 h, each group received 
castor oil by 1 mL orally. Then they were placed in cages with white 
papers in the bottom and observed for 4 h for the count of diarrheal 
faces number. The total number of feces of the control group was 
considered as 100% defecation. The activity was revealed as % of 
inhibition of diarrhea. The percent of inhibition of defecation and 
% inhibition of diarrhea was determined by using the following 
equation:

% Inhibition of defecation = [(Ac − Bs)/Ac] × 100; where, Ac = average 
No. of defecation caused by negative control and Bs = average No. of 
defecation caused by drug or extract.

% Inhibition of diarrhea = [(X − Y)/X] × 100; where, X = average No. of 
diarrheal faces in the negative control and Y = average No. of diarrheal 
faces in the drug or extract.

RESULTS AND DISCUSSION

Table 1 shows that different phytochemical constituents such as Tannins, 
Terpenoids, Alkaloids, Flavonoids, Saponins, and Phenols were present 
in the various solvent extracts of tuber Dioscorea bulbifera. Phenolic 
and Flavonoid phenolic compounds were present in most of the solvent 
extract. Tannins were not found in any extract. The comprehensive 
phytochemical profile of Dioscorea bulbifera not only underscores its 
medicinal value but also presents significant opportunities for drug 
discovery. Isolating and characterizing these compounds can lead to the 
development of novel pharmacological agents with enhanced efficacy 
and safety profiles.

In this research, a quantitative study was run for TPC and TFC (Table 2). 
The methanol extract was high TPC (352.7 µg GAE/ml) and the Acetone 
extract was high TFC (2.96 mg QE/g) (Fig. 3).

Antioxidant properties of Dioscorea bulbifera extract, i.e., %Inhibition 
and IC50 were determined as shown in Table  3. Ascorbic acid was 
used as a standard for antioxidants which IC50 was 9.60 µg/mL. In 
acetone extract antioxidant properties were high (IC50 27.99 µg/mL) 
and in DCM extract it was low (IC50 4739.27 µg/mL). The antioxidant 
properties of Dioscorea bulbifera are primarily attributed to its 
high content of phenolic compounds, flavonoids, and essential 
vitamins. These antioxidants can play a critical role in scavenging 
free radicals, thus protecting cells from oxidative damage. Extensive 
in vitro and in vivo studies have demonstrated the tuber’s ability to 
prevent oxidative stress-related conditions such as cardiovascular 
diseases, diabetes, and certain types of cancer [24]. The regular 
inclusion of Dioscorea bulbifera in the diet could provide substantial 
health benefits by mitigating oxidative stress and promoting cellular 
health.

Table 1: Phytochemical analysis of different extracts of D. bulbifera tubers

Solvent Extract Tannins Saponins Alkaloids Flavonoids Terpenoids Phenols
Methanol ‑ ‑ + + + +
Acetone ‑ + + + + +
DCM ‑ ‑ ‑ + ‑ +
N.B. DCM: Dichloromethane, +: Present, ‑: Not present
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Table2: Quantitative analysis of total Phenolic content (TCP) 
and Total Flavonoid content (TFC)

Solvent extract TPC (µg GAE/ml) TFC (mg QE/g)
Acetone 537.2 2.96
Methanol 352.7 1.08
DCM 79.12 0.35
GAE: Gallic Acid Equivalents; QE: Quercetin Equivalents

Table3: Scavenging activity of various organic solvent extracts 
of Dioscorea bulbifera tuber

Solvent 
extract

Concentration 
(µg/mL)

Inhibition 
(%)

IC50 (µg/mL)

Ascorbic acid 48 97.82165 9.60
24 88.15521
12 79.10143
6 36.96392
3 17.97141

Methanol 1045.5 83.39006 351.97
522.75 72.70252
261.375 53.64193
130.69 38.25732
65.34 17.72634

Acetone 560.75 86.30361 27.99
280.375 78.82914
140.1875 62.66848
70.09 44.37032

DCM 3852 46.22192 4739.27
1926 28.11436
963 38.25732
481.5 29.27161
240.75 18.99251

Fig.3: Total Flavonoid content of D. bulbifera tuber extracts

The effect of different solvent extract of the tuber of D. bulbifera on Castor 
Oil-Induced Diarrhea in mice was reported in Table4. Dichloromethane 

extract (300mg/kg) was the highest antidiarrheal activity and methanol 
extract (150 mg/kg) was the lowest antidiarrheal activity. Diarrheal 
diseases are a major global health concern, particularly in developing 
countries where access to medical care may be limited [25]. Dioscorea 
bulbifera has demonstrated significant antidiarrheal activity, which is 
supported by both traditional uses and scientific research.

Contemporary scientific studies have illuminated its potential as 
an antidiarrheal agent, its robust antioxidant capabilities, and its 
rich phytochemical profile, marking it as a promising candidate for 
advancements in food and drug discovery.

Fig. 1: Calibration curve of Gallic acid

Fig. 2: Calibration curve of Quercetin

Fig. 5: % Inhibition of Defecation of Methanol, Acetone & DCM 
extract of the tuber of Dioscorea bulbifera on Castor Oil-Induced 

Diarrhea in mice

Fig. 4: IC50 of Ascorbic acid & different solvent extract of  
D. bulbifera tuber
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Table 4: Effect of different solvent extract of D. bulbifera on Castor Oil‑Induced Diarrhea in mice

Sample Conc. 
(mg/kg)

No. of 
mice

Onset of 
diarrhea 
(min)

Time 
(h)

No. of 
dry 
faces

total no. of 
dry faces 
after 4 h

No. of 
wet 
faces

total no. of 
wet faces 
after 4 h

Total No. 
of faces

Mean 
weight 
of total 
faces

% 
Inhibition 
of 
defecation

% 
Inhibition 
of 
diarrhea

LOP 5 3 60 1 3 3 2 12 15 0.83 g 34.78 40
2 0 8
3 0 2
4 0 0

DW 1 ml 2 26 1 2 3 7 20 23 1.13 g 100 100
2 1 4
3 0 4
4 0 5

Meth. 150 3 40 1 3 3 8 19 22 0.99 g 4.35 5
2 0 3
3 0 5
4 0 3

300 2 56 1 6 6 1 11 17 0.46 g 26.09 45
2 0 3
3 0 2
4 0 5

600 2 169 1 1 3 0 4 7 0.51 g 69.56 80
2 2 0
3 0 1
4 0 3

Ace. 150 3 10 1 2 2 4 17 19 1.51 g 17.39 15
2 0 3
3 0 3
4 0 7

300 2 47 1 3 6 3 12 18 0.56 g 21.74 40
2 3 6
3 0 1
4 0 2

600 3 18 1 6 8 6 13 21 0.96 g 8.69 35
2 2 4
3 0 2
4 0 1

DCM 150 2 20 1 5 6 5 8 14 0.71 g 39.13 60
2 1 2
3 0 1
4 0 0

300 2 190 1 0 1 0 2 3 0.2 g 86.95 90
2 1 0
3 0 0
4 0 2

600 3 27 1 1 5 5 16 21 1.31 g 8.69 20
2 4 7
3 0 2
4 0 2

LOP: Loperamide, DW: Distilled water, Meth. : Methanol, Ace. : Acetone, DCM: Dichloromethane

CONCLUSION

Dioscorea bulbifera stands out as a multipurpose plant with 
significant potential in both the food and pharmaceutical industries. 
Its antidiarrheal and antioxidant properties, coupled with its rich 
phytochemical content, make it a powerhouse of health benefits. 
Ongoing research and development could unlock further applications, 
contributing to advancements in food technology and drug discovery. 
Integrating Dioscorea bulbifera into mainstream health practices could 
offer natural, effective solutions for a range of health issues, promoting 
wellness and disease prevention.
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