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Introduction 

BACKGROUND 
atural antimicrobials contain dynamic 

combinations of   bioactive compounds to 

combat against the resistance of bacteria 

and also conserve probiotic species (Nihynel et al., 

2006). 
Date palm Fruit (Phoenix dactilifera), popularly known 

in Northern Nigeria as "Debino" and Tiger  nuts 

(Cyperus esculentus), popularly known in Northern 

Nigeria as "Aya" are believed to have potent 

antimicrobial effects over a wide range of infections.  

Apart from their nutritional values, traditionalists and  
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consumers of native medicine have used these two nut fruits for medical 

exploits (Vayalil, 2012). 

Food nutriceuticals and antimicrobials have added high health values as 

they present compounds in foods that hinder microbial growth or kill 

microorganisms (Saleh and Otaibi, 2013).   Date fruits have been attributed 

to have several medicinal properties when consumed either alone or in 

sensitivity and minimum inhibitory concentration were determined using 

Agar well diffusion method to obtain zone of inhibition on Mueller-

Hinton Agar.  Gentamycin was used as positive control while  normal 

saline was used as negative control.  Results of this study showed that 

extracts from Date Palm fruits and Tiger nut  have antibacterial activity 

against test organisms,  zone of inhibition ranges from 17.50 mm, 14.50 

mm, 11.60 mm, 7.50 mm for E.coli and similarly 14.50 mm, 11.50mm, 10.50 

mm, 7.80mm for Salmonella species at different concentration of 

1000mg/ml, 500 mg/ml, 250 mg/ml, and 100 mg/ml.  While that of Shigella 

species ranges from 14.5 mm, 10.00 mm, 7.5 mm and 6.20 mm, but with 

some little resistance at different concentration.  However, the fruits 

extract inhibited the growth of all the tests organisms at different 

concentrations. Comparatively, the ethanol and acetone extracts 

produced wider zones of inhibition compared to extract obtained using 

ethyl acetate.  The minimum inhibitory concentration (MIC) and 

Minimum Bactericidal Concentration (MBC) results ascertained the 

antibacterial effects of these extracts. It is recommended that, further 

study be done to explore its potential for preparation as antimicrobial 

drug for treatment of infectious disease. 

 

Keywords: Antibacterial, Pathogenic, enteric, extract, Salmonella spp., E. 

coli, Shigella spp. 
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combination with other herbs.  Although, fruit of the date palm served as 

the principal food for millions of people around the world for several 

centuries, studies on the health benefits are insufficient and hardly 

accepted as  a healthy food by health professionals and the public (Vayalid, 

2012).  In recent   years, an explosion of interest in the many health benefits 

of dates has led to numerous in vitro and animal studies as well as the 

identification and quantification of various classes of phytochemical. On the 

basis of available information in the literature on the nutritional and 

phytochemical composition, it is apparent that date fruits are highly 

nutritious and have several potential health benefits (Vayalid, 2012). 

Tiger nut has also been reported as healthy and it helps in preventing heart 

attacks thrombosis and activates blood circulation.  It helps in preventing 

cancer, due to high content of soluble glucose.  It was also found to assist 

in reducing the risk of colon cancer (Abdu, 2011), typically, 100g tiger nuts 

contain 386kcal.  As 7% proteins, 26% fats (oils), 31% glucose.  They contain 

26% fiber of which 14%  is non-soluble and 12% soluble.  Research studies have 

shown that tiger nut oil has golden color, nutty taste, low acid value (0;45 

mg/g), saponification value (192.88 mg/g, iodine value (77.08 mg/g and 

peroxide value (3.69 meq/kg) which makes it ideal for different uses.  This 

makes the oil suitable for salad making (Muhammad et al., 2011). 

Tiger nut is rich in starch, oil, minerals, and vitamins E and C.  the starch and 

oil are major macronutrients in the tiger nut tuber, High starch content of 

this plant provides unique functional properties (Manek et al., 2012), cold 

storage  stabilities, and preserves organoleptic properties of foods (Jing ., 

2012).  The Tiger nut oil also has high mono unsaturated fatty acids, similar 

to olive, avocado and hazelnut oil also has high mono unsaturated fatty 

acids, similar to olive, avocado and hazelnut oil (Ezeh et al., 2014).  This mono 

unsaturated oil has high unsaponfiable matter, phospholipids and other 

bioactive compounds such as tocopherols, phytosterols and polyphenols 
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(Sanchez-Zapata et al 2012, Ezeh et al., 2014).  although tiger nut oil fatty acid 

profile is similar to  olive oil, nut oil has unique gold-yellow color, neutral 

taste properties, high in phytosteriols (Sanchez-ZapataI et al., 2012), and 

better deep frying stability (Sanchez-Zapata et al., 2012; Lasekan and 

Abdulkarim, 2012).  The nutritional profile and unique functional properties 

have made tiger nut as unique food (Ekeanyanwu and Ononoogbu, 2010) 

like beverage, flour (Oladele and Aina, 2007, Chinma et al., 2010), edible oil 

(Muhammad et al., 2012). 

Largely the discovery and development of new antimicrobials have been in 

the spotlight of science over the years owing to the continual emergence of 

resistance to already existing antimicrobials (Abdu, 2011). 

 

Statement of the Problem 

The emergence of antibiotic resistance is an evolutionary process that is 

based on selection for organisms that have enhanced ability to survive 

doses of antibiotics that would have previously been lethal (Cowen, 2008).  

Antibiotics like penicillin and erythromycin, which used to be one-time 

miracle cures, are now less effective because bacteria have become more 

resistant (Pearson, 2007). 

In the search for novel, safe and effective antimicrobials; natural products 

such as fruits and nuts have been long neglected.  While many scientists 

have recently agreed that natural products with antimicrobial properties 

should be deeply investigated, the clinical efficacy have not been 

established.  Date Palm and Tiger nut are acclaimed to have antimicrobial 

effect and are used for treatment of infectious diseases such as typhoid  

fever, but their microbial activity have not been adequately investigated 

hence the study. 
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AIM 

The aim of this investigation is to determine the antimicrobial activity of 

Date Palm fruit (Phoenix dactylifera) and Tiger nut (Cyperus  esculentus) 

extracts on some enteric pathogenic bacteria (E.coli, Salmonella spp... and 

Shigella spp....) from diarrhea patients. 

 

OBJECTIVES 

The objectives of this study are to: 

i. obtain extracts from Date palm fruits and Tiger nut fruits using 

ethanol, ethyl acetate and acetone 

ii. determine the antimicrobial activity of the nut fruits extracts against 

selected pathogens. 

iii. determine Minimum Inhibitory Concentration (MIC) and minimum 

bactericidal concentration (MBC). 

 

MATERIALS AND METHODS 

Materials, Chemicals and Reagents Used 

A cupful of each of the fruits (Tiger nuts and Date Palm), nutrients agar, 

distilled water, nutrient swab, beakers, test tubes, sterile borer,  hand 

gloves, separating funnel, what man's  No 2 filter paper, ethanol, methanol 

ethyl acetate,. MacConkey Agar, Mueller Hinton Agar, Antibiotic 

susceptibility disks, disk diffusion inhibitor zone venire ruler, Dimethyl 

sulfoxide (DMSO). Microipettes and lacophenol. 

 

Test Organisms (Clinical isolates) 

Clinical bacterial isolates used in this study were obtained from diarrhae 

patients attending Dalhatu Araf Specialist Hospital, Lafia.  They include: 

E.coli, Salmonella spp... and Shigella spp.... The test organisms were certified 

and confirmed by standard morphological and biochemical tests including; 
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gram reaction, catalase, citrate application, coagulase, urease and methyl 

red tests. 

 

Collection of Plant Samples: 

About 500g of each of the clean tiger nuts and Date Palm fruits were 

purchased from the Lafia Modern Market, Nasarawa State and were 

brought to the Microbiology Laboratory, Isa Mustapha Agwai 1 Polytechnic, 

for the study. 

 
Preparation of Plant Extracts 
Preparation of plant extracts was carried out according to the method 

described by Ezeigbo et al., (2016).  One hundred grams (100 g) of finely 

milled powder of the selected nut fruits was dissolved in 400ml of 

methanol, acetone and ethyl acetate and allowed to stand for 72 hours (3 

days).  The extracts were filtered separately using sterile Whitman's No 2 

filter paper and the filtrates were evaporated to dryness at room 

temperature and stored in refrigerator at 40C. 

Also, 4 g of each nut fruits extracts were weighed and dissolved in 4 ml of 

10% DMSO (Dimethyl sulphur oxide) to make a stock concentration of 1000 

mg/ml which was diluted to 500 mg/ml, 250 mg/ml and 125 mg/ml. 

 
Antibacterial Assay 
Agar well diffusion method of antimicrobial assay as described by Ezeigbo 

et al., (2016) was used to determine the antibacterial properties of the 

extracts. 

Three to five well isolated colonies of each bacterial isolates were 

transferred into 5 ml Nutrients broth and incubated at 370C for 18 to 24 

hours.  The overnight broth culture was diluted using sterile distilled water 

to a turbidity equivalent to 0.5m Ferland Standard (approximately 

108cfu/ml), and inoculated onto the entire surface of a dried Mueller-Hinton 
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Agar (MHA, Oxoid) plate creating a lawn of the culture.  The surfaces of the 

inoculated MHA plates were allowed to dry at room temperature then five 

(5) wells of about 6mm were bored using a cork borer.  The wells were then 

fill with 0.2ml of the different concentrations of the extracts and incubated 

for 24 hours at 370C.  After incubation, the diameters (in mm) of the 

inhibition zone around each disk were measured, recorded and interpreted 

using the Clinical and Laboratory Standard Institute, (2014) performance 

standard.  Normal saline was used as negative control, while Gentamycin as 

a positive control.  The activity of the extracts were compared with that of 

antibiotics. 

 
Minimum Inhibitory Concentration (MIC) 
Different concentrations of extracts showing antimicrobial properties were 

used to determine the MIC of each of the extract by the method adopted 

by Sonibare et al., (2009).  To a 5ml nutrient broth in a test tube, 1ml of 

bacterial isolate and 0.2 ml of the extracts were added and incubated at 370C 

for 24 hours for 24 hours.  The test tube with the concentration of plant 

extract with no detectable growth was observed and considered as the 

MIC. 

 
Minimum Bactericidal Concentration (MBC) 
Plates containing fresh solidified nutrient agar were seeded with inoculums 

from tubes with no turbidity in the MIC setup and incubated at 370C for 24 

hours.  The plates with the least concentration of the extract from MIC that 

shows no growth were recorded as the MBC Sani et al., (2017).extracts 

 
RESULTS AND DATA ANALYSIS 

The result s of  obtained from the tiger nuts and date Palm fruits and tested 

against three microorganisms, namely Salmonella spp.,  E. Coli, Shigella spp., 

are shown in  the tables below: 
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Table 1.  Antimicrobial activity of Ethanolic Extract of Date Palm and Tiger 

Nuts on Isolates, 

Organ

isms 

Date Palm (Zone of inhibition in 

mm) 

Tiger Nut (Zone of inhibition in mm) Genta

mycin 

1000m

g/ml 

500m

g/ml 

250m

g/ml 

125m

g/ml 

C 1000m

g/ml 

500m

g/ml 

250m

g/ml 

125m

g/ml 

C  

E.coli 15.85±

0.3 

15±1.4 13±15 9.00±

1.8 

0 16.50±

1.4 

12.00±

0.7 

9.50±

0 

7.3±0

.7 

0 18.50 

Salmo

nella 

spp. 

17.2±0.

4 

15.00±

0.3 

12.85±

1.06 

9.3±2

.12 

0 16.5±0 12.50±

0.3 

9.35±

0.3 

6.2±0

.7 

0 17.80 

Shigel

la spp. 

16.20±

1.4 

11.00±

0.7 

8.50±

2.8 

6.25±

2.1 

0 16.95±

0.7 

12.80±

1.4 

8.25±

0.7 

4.00±

0.7 

0 18.50 

 

Table 1 Illustrates the antibacterial activity of ethanolic extract of Date palm 

and Tiger nut on the isolates.  At a concentration of 1000 mg/ml for Date 

Palm ethanolic extract it had 17.2mm as the highest zone of inhibition 

against Salmonella spp.... followed by 16.7mm against E. coli,  and 16.20mm  

against Shigella spp....  This  shows the isolates are susceptible to the extract 

at this concentration. At a concentration of 500 mg/ml, E.coli and Salmonella 

spp., are intermediate but Shigella spp. is resistant and from the 

concentration of 250 mg/ml and 125 mg/ml all the organisms are resistant.  

The lowest zone of inhibitions was observed to be 6.25 mm at the 

concentration of 125 mg/ml against Shigella spp. for Data Palm ethanolic 

extract.  For the Tiger nut ethanolic extract 16.95 mm is the highest zone of 

inhibition against Shigella spp., followed by 16.5mm against Salmonella 

spp.... and 16.5 mm against E.coli at 1000 mg/ml concentration.  the lowest 

zone of inhibition was observed to be 4.00mm at the concentration of 125 

mg/ml against Salmonella spp.... for the Tiger nut ethanolic extract. 
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Table 2 Shows Antibacterial activity of Acetone extract of Date Palm fruit 

and Tiger nut on isolates. 

Orga

nisms 

Date Palm (Zone of inhibition in mm) Tiger Nut (Zone of inhibition in mm) Genta

mycin 

1000m

g/ml14 

500m

g/ml 

250m

g/ml 

125m

g/ml 

C 1000

mg/m

l 

500m

g/ml 

250m

g/ml 

125m

g/ml 

C  

E.coli 17.50 14.50 11.60 7.50 0 14.00 12.50 11.25 8.3 0 18.50 

Salm

onella 

spp. 

14.40 11.5 10.5 7.8 0 14.5 11.50 8.50 4.50 0 17.80 

Shige

lla 

spp. 

14.50 10.00 9.5 6.20 0 17.50 12.80 8.50 5.75 0 18.50 

 

Table 2 illustrates the antibacterial activity of acetone extract of Date Palm 

and Tiger Nut on the isolates.  At a concentration of 1000 mg/ml for Date 

Palm ethanolic extract it had 17.50mm as the highest zone of inhibition 

against E. Coli.,  followed by 14.90mm against Shigella spp.   and 14.50 mm 

against  Salmonella spp.  The lowest zone inhibitions were observed to be 

6.20 mm at the concentration of 125 mg/ml against Shigella spp. for date 

palm acetone extract.  For the tiger nut acetone extract 17.50 mm is the 

highest zone against Shigella spp. followed by 14.5mm against Salmonella 

spp. and 14.00 mm against E. coli at 1000 mg/ml concentration.  The lowest 

zone of inhibitions was observed to be 4.5 mm at the concentration of 125 

mg/ml against Salmonella spp. for the tiger nut acetone extract. 
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Table (3) Shows Antibacterial activity of ethyl acetate extract of Date Palm 

and Tiger nut on the Isolates. 

Org

a- 

nis

ms 

Date Palm (Zone of inhibition in mm) Tiger Nut (Zone of inhibition in mm) Genta

mycin 

1000m

g/ml 

500m

g/ml 

250m

g/ml 

125m

g/ml 

C 1000m

g/ml 

500m

g/ml 

250m

g/ml 

125m

g/ml 

C  

E.co

li 

14.50 13 12 6.5 0 15.00 12.00 12.00 9.10 0 18.50 

S. 

Spp. 

14.85 13.00 10.50 7.00 0 15.50 10.80 9.00 4.5 0 17.80 

Shig

ella 

spp. 

16.80 9.50 8.50 7.7 0 14.70 12.35 9.0 4.8 0 18.75 

 

Table (3) above illustrates the antibacterial activity of ethyl acetate extract 

of Date Palm and Tiger Nut on the Isolates. 

 

At a concentration of 1000 mg/ml for date palm, ethyl acetate extracts 16.80 

mm as the highest zone of inhibition against Shigella sp.., followed by 14.85 

mm against Salmonella spp....  and 14.50 mm against E.coli.  The lowest zone 

of inhibitions was observed to be 6.50 mm at the concentration of 125 mg/ml 

against E.coli for Date Palm ethyl accetate .  For Tiger nut ethyl acetate 

extract 1050 mm is the highest zone against  Salmonella spp... followed by 

15 mm against  E.coli and 14.70 mm against Shigella spp....  at 1000 mg/ml 

concentration.  The lowest zone of inhibitions was observed to be 4.5 mm 

at the concentration of 125 mg/ml against Salmonella spp....  for the Tiger nut 

ethyl acetate extract. 
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Table 4 Minimum Inhibitory concentration for Date Palm Fruits Extracts 

Orga

nism

s 

DP

EE 

DPEE DPEE DPE

E 

DP

AE 

DP

AE 

DPAE DPA

E 

DP

EA 

DPEA DPEA DPE

A 

 

 (10

00

) 

(500M

G/ML) 

(250

mg/m

l) 

125m

g/ml 

(10

00

) 

(50

0 

mg

/ml

) 

(250

mg/m

l) 

125m

g/ml 

(10

00

) 

(500

mg/m

l) 

(250

mg/m

l) 

125m

g/ml 

 

E.coli - - + + - - + + - - + +  

Salm

onell

a 

spp...

... 

- - + + - - + + - - + +  

Shige

lla 

spp. 

- - + + - - + + - - + +  

 

KEY: DPEE - Date Palm Ethanol Extract, DPAE  - Date Palm acetone 

Extract, DPEA - Date Palm Ethyl Acetate Extract, EC - Escherichia coli, SS - 

Salmonella spp., SS - Shigella spp., (+) - Growth, (-) - No Growth.  

 

Table 4  above illustrates the minimum inhibitory concentration observed at 

the concentration of 500 mg/ml for all the Date Palm extract against all the 

isolates.  The minus (-) sign indicate no growth which depicts inhibitory 

effect on the isolates while (+) sign indicate presence of growth. 
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Table 5 above shows the minimum inhibitory concentration of the Tiger 

nut Extract on the Isolates. 

Organisms TNEE TNAE TNEA TNEE TNAE TNEA 

 (1000mg/ml) (500 

mg/ml) 

(250mg/ml) 125mg/ml (1000) (500 

mm/ml) 

E.coli - - + + - - 

Salmonella spp...... - - + + - - 

Enterococcus.spp.... - - + + - - 

 

KEY:   TNEE - Tiger Nut Ethanolic  Extract,  TNAE -Tiger nut Acetone 

Extract, TNEA -Tiger Nut Ethyl Acetate Extract,  EC - Escherichia Coli, SS - 

Salmonella spp.,  SS - Shigella spp., (+) - Growth, ( -) - No Growth  

 

The table 5 above illustrates the MIC of Tiger nut extract on the isolates.  

The minimum inhibitory concentration was observed at the concentration 

of 500 mg/ml for all the Tiger nut extract against all the isolates.  The Minus 

(-) sign indicate no growth which depicts inhibitory effects on the Isolates 

while (+) sign indicate presence of growth. 

 

Table 6  shows the minimum bactericidal concentration for the Date palm 

and Tiger Nut fruits extracts. 

Organisms TNEE TNAE TNEA TNEE TNAE TNEA 

 (1000mg/ml) (500 

mg/ml) 

(250mg/ml) 125mg/ml (1000) (500 

mm/ml) 

E.coli - - + + - - 

Salmonella 

spp...... 

- - + + - - 

Enterococcus 

Spp.... 

- - + + - - 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
NOV., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
27 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 11 

ISSN: 2373-1340 

KEY : TNEE- Tiger Nut, Ethanolic Extract, TNAE - Tiger Nut Acetone Extract, 

TNEA - Tiger Nut Ethyl Acetate Extract, EC - Escherichia coli, SS - Salmonella 

spp., SS - Shigella  spp., (+) - Growth, (-) - No Growth.  

 

Table 6 six above shows minimum bactericidal concentrations for the Date 

and Tiger Nut Extract on isolates. The minimum Bactericidal concentration 

was observed at the concentrations of 500mg/ml for all the Date Palm 

extracts against all the Isolates.  The Minus (-) sign indicate no growth. 

 

Discussion 

The antibacterial effect of the Date Palm extracts recorded Stronger 

antibacterial activity against Gram positive bacteria than Gram negative 

bacterial (Negi and Payaprakasha, 2003; Naz et al., 2007).  there is possibility 

that the Date Palm extracts could have stronger antibacterial activity if 

tested against Gram positive bacterial because it has been stated that Gram 

negative bacteria are more resistant to various antibacterial than Gram 

positive bacteria due to their outer lipopolysaccharide membrane cell, 

Ahmad and Beg, (2001). 

The study conducted shows antimicrobial effect of P.dactylifera fruits 

extracts on Shigella spp....., Escherichia Coli and Salmonella spp...... and is 

similar to recent study by Aamir et al., (2013), which shows that P.datylifera 

has antimicrobial effect on Shigella spp...... Escherichia Coli, indicating that 

this extract can be used for treating enteric diseases.  A similar research by 

Sooad and Ramesa (2012) determined antibacterial activity of P.dactylifera 

using its leaf, seed, fruit and bark.  Where aqueous, methanol and acetone 

extracts were tested against standard Gram positive (Staphylococcus 

aureus, Staphylococcus Progenes) and Gram negative strain (Escherichia coli, 

Pseudomonas aeruginosa). 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
NOV., 2022 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJSHMR 
28 

SOCIAL HEALTH AND MEDICAL RESEARCH VOL. 11 

ISSN: 2373-1340 

The P.dactylifra ethanolic extracts had more inhibitory effect followed by 

acetone extracts, and ethyl acetate extract of the fruits had the least 

inhibitory effect on the microorganismse isolated.  Tiger nut ethanolic 

extract had more inhibitory effect followed by Tiger nut acetone extract, 

tiger nut ethyl acetate extract had the least effect on the isolated bacteria.  

All the extracts were less effective than standard antibiotics gentamycin 

used as the positive control.  Effectiveness of acetone and ethanol extract 

over ethyl acetate can be as a result of their ability to extract more of the 

antimicrobial constituent present in fruits and plants parts and it proves 

acetone a better and suitable solvent for antimicrobial investigations. 

Another study conducted marked inhibitory effect of C.rotundus  as 

observed against Salmonella enteritidis, staphylococcus aureus and 

Enterococcus faecalis with the total Oligomers flavonoids (TIFs) and ethyl 

acetate extracts (Chandratre et al., 2012; Kilani et al., 2008), to be effective 

 

CONCLUSION 

From the results obtained in this study, it can be concluded that Tiger Nut 

and Date palm fruits extracts have remarkable antimicrobial activity against 

all the test microorganisms, which can be explored for drug production. 

 

RECOMMENDATIONS 

Based on the antimicrobial activity of the nut/fruits investigated, the 

following are  recommended: 

• A novel antidiarrhae drug can be formulated using extracts from 

Tiger nuts and Date palm fruits. 

• More study should be done on the nuts extracts against other  

pathogenic bacteria. 
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