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INTRODUCTION 

Cyperus esculentus is (commonly known as TIGER 

NUT) is a perennial monocotyledons plant which has a 

tough erect fibrous root. The slender rhizomes of 

Cyperus esculentus form weak runners above the ground 

levels which develop small sized tubers at the tip of the 

stem. Cyperus esculentus tubers can reach about size 

inches depth into the soil. The size of tubers can be 

compared with that of peanut. The central erect stem of 

Cyperus esculentus is usually covered by sheath of 

leaves. (Bamishaiye & Bamishaiye 2011). 

 

The botanical name of tiger nut is Cyperus esculentus. It 

has other names depending on the tribe and region where 

it is cultivated and utilized (Ayeh-kumi et al., 2014). The 

genus name Cyperusis derived from an ancient Greek 

name Cypeirus whereas the specie name esculentus 

originate from a Latin word which means edible (Ayeh-

kumi et al., 2014) 

 

Cyperus esculentus is widely consumed in Spain, 

Arabian Peninsula, East Africa, tropics, Mediterranean 

areas and most part of West Africa especially among 

most ethnic groups and across the geopolitical zones in 

Nigeria. (Ogwuike et al., 2017; Oladele & Aina, 2007; 

Trinidad et al., 2010). Recently, consumption of cyperus 

esculentus has increased. The use of Cyperus esculentus 

as a snack and as drink during daily work hours in 

relieving stress and hunger, calls for concern because 

cyperus esculentus has been indicated in anxiety and 

depressive status of the individual. Memory and learning 

is an integral factors in behavioral development hence, a 

substance that has been hypothesized in having effect on 

learning and memory should be properly investigated, 

hence this study. 

 

MATERIALS AND METHODS 

Collection of experiment materials 

20 female wistar rats of comparable sizes of 210-240g 

weight were procured. The animals were housed in a free 

air facility before and during the experiment at the 

University of Port Harcourt, faculty of Basic Medical 

Sciences Animal House. The house was maintained at a 

23ºc and 50% relative humidity, with 12 hours/12 hours 
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study was statistically analyzed using ANOVA, as the result showed significant difference when compared with 

the control group. The control group showed normal responses when using the elevated plus maze while the rats 

given scopolamine and 1ml/100g of Cyperus esculentus showed some anxiety related behaviours. Also the group 

given Cyperus esculentus especially the 1ml/100g showed positive responses when using the passive avoidance 

box, navigation maze and Y-maze in contrast to the scopolamine group. In conclusion, Cyperus esculentus poised 

to enhance learning and memory in female wistar rats. 
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light/dark cycle. Each experimental groups contained 5 

rats and were kept in groups in separate compartments of 

transparent plastic cages measuring 23.5 x 16.5 x 12 cm 

(length, height and width respectively) and were allowed 

water and feed ad labium. The experiment described in 

this report was conducted in accordance with the national 

institutes of health guide for the care and use of 

laboratory animals. These guides were approved by the 

institutional ethics committee for animal experiment, 

University of Port Harcourt, Rivers State, Nigeria. 

 

Acclimatization of Animals 

The rats used for this study were acclimatized for one 

week at animal house to observe for overt signs of ill 

health before the commencement of experiment under 

standard laboratory condition in a well-ventilated 

standard housing condition. 

 

Preparation of Cyperus esculentus Tincture 

Cyperus esculentus seeds where bought from a local 

market and were used for this study. The fruits were 

broken into small pieces using a mortar and a pestle. The 

broken fruits were weighed and soaked in ethanol in a 

ratio of 1gm of seeds in 2.5ml of ethanol. It was covered 

and kept for 7days, after soaking for 7days it was stirred 

and filtered using a tightly knitted basket. The tincture 

was filtered out and was poured into a plastic bottle. 

 

Experiment Design 

The protocol for Cyperus esculentus and scopolamine 

treatments were determined based on preliminary 

experiments and previous studies. 20 female wistar rats 

were used with respect to Cyperus esculentus tincture, 

repeated oral doses of Cyperus esculentus tincture which 

caused no visible physical change in the rats were 

selected. Oral dose of Cyperus esculentus tincture was 

administered orally daily. With respect to drug treatment 

using scopolamine which has also been demonstrated to 

induce amnesia and impairments in learning and memory 

in the rats used. In this experiment, repeated scopolamine 

treatment in which the effects were below the peak effect 

of Cyperus esculentus treatments were selected: 

0.1ml/100g of scopolamine were administered intra-

peritoneally. 

 

Treatments 

 0.1ml/100g of scopolamine drug was administered 

intraperitoneally to group 2 (n=5) daily. 

 0.5ml/1005g of Cyperus esculentus tincture was 

administered orally to group 3 (n=5) daily. 

 1ml/100g of Cyperus esculentus tincture was 

administered orally to group 4 (n=5) daily. 

 

PASSIVE AVOIDANCE TEST 

Passive Avoidance Box: Passive avoidance is fear-

moltivated test clinically used to assess short term or 

long term memory on small laboratory animals (rat/mice) 

using an electrical glass box consisting of a light and a 

dark compartment. Between the two compartments is a 

tiny passage way that allows the animal free movement 

between the two compartments. Rodents typically prefer 

to stay in dark compartments than in light compartments. 

In this task each rat was placed in an aversive brightly lit 

compartment (light compartment) since rodents will 

naturally prefer a darker environment, the will move into 

the dark compartment. 

 

After stepping into the preferred dimly lit compartment 

(dark compartment) a mild foot shock is delivered. The 

rat was allowed for 5 minutes test period, the latency to 

re-enter the dark compartment was used as an index of 

the ability of the animal to learn and remember the 

association between the aversive stimulus (shock) and 

the specific environmental context. The test was 

performed three sessions per week with each session 

consisting of three trials. The animal’s average 

performance was presented as the average of the three 

trials. (Wallace et al, 1980). 

 

Y maze test 

Each rat was place in the centre platform of the maze 

facing all 3 arms immediately before the session. The rat 

was allowed to freely explore the 3 arms. After the 

number of spontaneous alteration performance (SAP), i.e 

the number of successive triplet entry performances into 

each arm without any repeated entries, and the total 

number of entries into each arm was evaluated (5 

minutes test periods). 

 

The rate of spontaneous alteration (SAP rate) in 

percentage (%) was calculated as a parameter for the 

working memory-related behaviours. The time spent in 

each arm was calculated as a parameter for the 

recognition memory. The entries occurred when all four 

limbs were within the arm. (Kraeuter et al, 2019). 

 

The test was performed in 3 sessions per week with each 

session consisting of 3 trials. The animal’s average 

performance for each session was presented as the 

average of the 3 trials. The test typically lasted for 2 

weeks. 

 

Elevated Plus Maze Test 

The elevated plus maze test is used to assess anxiety-

related behaviours rodent models of central nervous 

system disorders. The elevated plus maze is a “+” shaped 

wooden apparatus elevated above the floor with two 

oppositely positioned closed arms and two oppositely 

positioned open arms and a centre area. The open arms 

have a size of 25cm x 5cm x 0.5cm (length, width and 

height respectively) and the centre platform 5x5x0.5. the 

open arms have a very small 0.5cm wall to decrease the 

number of falls whereas the closed arms have a high 

16cm wall to enclose the arm. (Pellow et al, 1985). 

 

Each rat was placed in the centre platform, facing an 

open arm. The rats were observed and were allowed to 

freely explore the arms for 5minutes. The assessment of 

anxiety behaviour in the rats were described using the 

ratio of time spent in the closed arms, so that an increase 



Oluwadare et al.                                                             European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com 

 

439 

in open arm activity (time spent in the open arm and 

number of entries) reflects anti-anxiety behaviour. The 

entries occurred when all four limbs were within the arm. 

The test was performed in 3 sessions per week with each 

session consisting of 3 trials. The animals’ average 

performance for each session was presented as the 

average of the 3 trials. The test lasted for two weeks. 

 

Navigation Maze Test 

The navigation task is used to study spatial learning and 

memory. 

The navigation maze is a square shaped wooden box 

with moveable glass top. The box is about 20cm high, 

50cm long and 50cm wide. Inside the box are series of 

paths linked together, some of the paths are dead ends 

while some of the paths lead to the exit point. By the side 

of the front side of the box is a small side door that 

allows for easy loading of the rats. The moveable glass to 

top door allows for easy removal of the rat when the task 

is completed. Each rat was placed in the navigation box 

through the side door and was allowed to explore the 

maze for a period of 5 minutes. The rat was expected to 

navigate through the many routes and to arrive at the exit 

point within 5 minutes. The assessment of spatial 

learning and memory in the rats were described using the 

time taken for the rats to arrive the exit point. 

 

Lesser time taken to reach the exit point indicates good 

working memory and great ability to learn fast, while 

longer time taken to reach the exit point indicates slow 

learning ability and forgetfulness. The test was 

performed in 3 sessions per week with each session 

consisting of 3 trials. The animal’s average performance 

was presented as the average of the 3 trials. The test 

lasted for two weeks. 

 

STATISTICAL ANALYSIS 

Statistical analysis was done SPSS version 20.0 and the 

results were expressed as mean ± SEM. One-way 

ANOVA and Dunnet Post Hoc (multiple comparison) 

Test was used to compare the mean and P-Value ≤ 0.05 

was accepted as statistically significant. Results are 

presented in tables and chats. 

 

RESULTS 

 
Figure 1: Bar chart showing the assessment of cognition of all groups using repeated protocol in Navigation 

maze. 

 

 
Figure 2: Bar chart showing assessment of learning and memory of all groups using repeated protocol of Passive 

avoidance test. 
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Figure 3: Bar chart showing assessment of recognition memory of all groups during the 1

st
 trial of Y maze. 

 

 
Figure 4: Bar chart showing assessment of recognition memory of all groups during the 2

nd
 trial of Y maze. The 

Chart shows a significant difference between Cyperus esculentus low dose group and Cyperus esculentus high 

dose group when using the low dose group as the basis of comparison. 
 

 
Figure 5- Bar chart showing assessment of recognition memory of test groups during the 3

rd
 trial of Y maze. 
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Figure 6: Bar chart showing assessment of recognition memory of all groups during the 4

th
 trial of Y maze. 

 

 
Figure 7: Results of assessment of recognition memory of all groups during the 5

th
 trial of Y maze. 

 

 
Figure 8: Assessment of recognition memory of all groups during the 6

th
 trial of Y maze. 
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Figure 9: Assessment of Anxiety related behaviors of all groups during the 1

st
 trial of Elevated plus maze 

 

 
Figure 10: Assessment of Anxiety related behaviors of all groups during the 2

nd
 trial of Elevated plus maze. 

From the chat, there was a significant difference between the control group and high dose Cyperus esculentus 

treated group. A significant difference was also seen when the scopolamine treated group was compared with the 

High dose Cyperus esculentus group. 
 

 
Figure 11: Assessment of Anxiety related behaviors of all groups during the 3

rd
 trial of Elevated plus maze. 

From the chart, there was constant increase in time taken to achieve the closed arm test between the groups, 

although the difference was not significant. 
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Figure 12: Assessment of Anxiety related behaviors of all groups during the 4

th
 trial of Elevated plus maze. 

 

 
Figure 13: Assessment of Anxiety related behaviors of all groups during the 5

th
 trial of Elevated plus maze. 

 

 
Figure 14: Assessment of Anxiety related behaviors of all groups during the 6

th
 trial of Elevated plus maze. 

 

DISCUSSION 

Cyperus esculentus intake has increased tremendously 

over the years, this study was to elaborate the function 

and effect of cyperus esculentus on learning and 

memory. Following the results obtained from the study, a 

statistically significant difference in the response was 

observed in the group given scopolamine and the group 

given Low Dose of cyperus esculentus when compared 

with the response gotten from the control group. This 

entails that administration of scopolamine at 0.1ml/100g 



Oluwadare et al.                                                             European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com 

 

444 

of rat can alter learning and memory because the animals 

involved in this test showed a slow response in 

completion of the navigational maze task. This is 

consistent with a work done by Smith et al, (1995). 

 

Passive avoidance which was carried out among the test 

groups, shows that High Dose (group given 1ml/100g of 

rat) administration of cyperus esculentus led to an 

increase in the time taken to complete the passive 

avoidance test. This increase in value due to high dose 

administration entails that cyperus esculentus aids in 

quick learning and memory consolidation. However, 

Low dose (group given 0.5ml/100g of rat) administration 

was found to reduce the time taken to complete the 

passive avoidance test. It shows that low dose 

administration of cyperus esculentus can deprive 

memory consolidation and reduces learning efficiency. 

This is consistent with the work done by Tulving & 

Schacter(1990 ). Results shows that during the second 

trial of the Y Maze test at the base point arm, there was a 

tremendous increase in the time taken to complete the 

test in the group administered 0.5ml/100g of rat when 

compared to the value gotten from the control group. The 

results shows that cyperus esculentus, administered at 

0.5ml/100g of rat enhances recognition memory, this was 

as a result of the animals remaining in a familiar 

environment for an extended period of time before 

exploring other locations. High dose group (group given 

1ml/100g of rat) showed a significant decrease in the 

time taken to complete the test when compared with the 

control group (saline treated group). 

  

This result showed that, cyperus esculentus administered 

at 1ml/100g of rat depresses recognition memory 

following Y Maze test, this was as a result of the animals 

wandering about in all the arms without any preference 

for any of the arms. This is consistent with the work 

done by Ukwuru et al.,(2011). In the fifth trial of the Y 

Maze test at the left arm, a significant increase was 

discovered in the high dose group (group given 1ml/100g 

of rat) when in comparison with the control. 

 

Results from the Second trial of the elevated plus maze 

task shows that treatment of the experimental animals 

with scopolamine and 1ml cyperus esculentus (Group 2 

and group 4 respectively) led to relevant changes. The 

scopolamine group and the 1ml cyperus esculentus group 

had a significantly increased value, stating scopolamine 

which is anti-muscarinic drug helps in inducing anxiety 

as seen during the test. This is consistent with the work 

done by Graf & Schacter. (1985).The group given 1ml of 

cyperus esculentus also showed an increase in the time 

used to complete the elevated plus maze test. It proves 

that experimental animals in these groups could be 

depressed. 

 

CONCLUSION 

From the analysis it can be seen that cyperus esculentus 

given at 0.5ml/100g of rat helps to facilitate learning and 

memory consolidation as seen in the navigation test. 

While cyperus esculentus high dose of 1ml/100g is seen 

to boost long and short term memory as is evident in the 

passive avoidance test. From the Y maze test it can be 

seen that a low intake of 0.5ml/100g of rat enhances 

recognition memory in female wistar rats, whereas an 

increase in cyperus esculentus intake to about 1ml/kg 

depresses recognition memory in rodents. From the 

analysis it can also be seen that high dose of cyperus 

esculentus of 1ml/kg induces anxiety related behaviours 

in rodents as seen in the elevated plus maze test. In 

summary, it can be stated that cyperus esculentus may 

help in enhancing, long and short term memory, 

recognition memory, learning and memory. Also 

excessive intake of cyperus esculentus may lead to 

anxiety related behaviours. 
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