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ABSTRACT 

The present study was designed to detect the effect of Cyperus 

esculentus extract on male albino mice fertility. C. esculentus extract 

was prepared by maceration of 50 gm of C. esculentus tubers with 90% 

methanol, then chemical detection of flavonoids, alkaloids, tannins, 

saponins, terpenes and steroids was carried out. The use of high 

performance liquid chromatography technique helped in detection of 

querciten, rutin, kaempferol, Myricetin and Luteolin. The effect of C. 

esculentus methanolic extract on the sperm including sperms 

concentration,     percentage   of   viable   sperms,   percentage    of  

morphologically abnormal sperms and an assay of serum testosterone were studied. Twenty 

five   mice were divided equally into five groups, including negative and positive controls 

while other groups were treated with different concentrations of C. esculentus extract. The 

extracts were administered orally for 3 weeks. The results showed a significant increase (p > 

0.01) in sperms concentration after 3 weeks of treatment with the C. esculentus extract at 

doses 200, 400 and 600 mg/kg when compared with controls. A significant decrease (p ≤ 

0.01) in dead sperm and percentage of morphologically abnormal sperms was observed after 

treatment with  C. esculentus extract at doses (200, 400 and 600) mg/kg when compared with 

controls. A significant increase (p ≤ 0.01) in Serum testosterone was observed in mice treated 

with 200 and 400 mg/kg when compared with controls and with another group treated with C. 

esculentus extract at dose of 600 mg/kg. 
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INTRODUCTION 

Herbal medicine is a growing area of health care that demands attention. Herbal medicines 

have been widely utilized as effective remedies for the prevention and treatment of multiple 

health conditions for centuries by almost every known culture. Herbal medicines have a 

strong traditional or conceptual base and the potential to be useful as drugs in terms of safety 

and effectiveness leads for treating different diseases. World Health Organization has made 

an attempt to identify all medicinal plants used globally and listed more than 20,000 

species.
[1]

 According to the WHO more than 80 % of the world’s population relies on 

traditional herbal medicine for their primary health care.
[2]

 Chemical components of the 

medicinal plant are the most important for pharmaceutical companies. People are interested 

in medicines prepared from plants due to their little side effects, cheap and almost available 

compared with synthetic drugs. This may be because of the low concentrations of the active 

compounds found in plants which the human body would need.
[3]

 Medicinal plants and herbal 

medicine are one of the current areas of investigation in which various drugs have been 

identified which affect fertility, both in a positive and a negative sense but some of which 

have side effects that are undesirable,
[4,5]

 Cyperus esculentus is a perennial plant species that 

belongs to the Cyperaceae family and grows abundantly in the Mediterranean region.
[6,7]

 

Tubers of this plant are considered one of the earliest food sources known to humanity, where 

they have been documented to be cultivated by ancient Egyptians since 5000 BC.
[6,8]

 These 

tubers are commonly known by several names such as chufa, earth almond, and tiger nut. C. 

esculentus is a potentially valuable food source for humans and animals due to its rich 

nutritional contents of fat, carbohydrates, and minerals.
[9,10]

  

 

Analysed tigernut tuber for the presence of phytochemicals, it was observed that alkaloids, 

cyanogenic glycosides, resins, tannins, sterols and saponins were present in the raw tuber, 

however only alkaloids, sterols and resins were present in the roasted sample.  In addition to 

being a food source, C. esculentus tubers have several other purposes. According to 

Ayurvedic medicine, C. esculentus tubers can be used for their aphrodisiac properties.
[11]

 In 

the Middle East, they are known to the public as “Hab Al-zulom” (Arabic), which translates 

to “the seeds of men”, owing to their apparent ability to improve male sexual activity; thus, 

they are frequently given to grooms during their honeymoons as a sexual invigorator. 

However, there has been no scientific evidence to date on the influence of C. esculentus 

tubers on male sexual behavior. A previous study.
[12]

 reported protective effects of C. 

esculentus on testicular weight and spermatogenesis process in mice treated with lead acetate. 
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They speculated that these effects could be due to either the antioxidant ability of C. 

esculentus or its positive influence on sex hormones. In addition, it has been claimed that 

treatment with C. esculentus methanolic extract improves sperm count and motility in male 

rats, which is associated with increased gonadotropins and testosterone serum levels.
[13]

 C. 

esculentus has many biological potentials and pharmaceutical applications including the 

treatment of measles and fever, colon cancer, coronary heart disease, obesity, diabetes, 

flatulence, indigestion, diarrhea, dysentery and arteriosclerosis, alkaloids, saponins and 

tannins  found in this plant are known to have antimicrobial activity, as well as other 

physiological activities.
[14,15]

 Alkaloids are known for their toxicity, they inhibit certain 

mammalian enzymic activities such as those of phophodiesterase, prolonging the action of 

CAMP, they also affect glucagons and thyroid stimulating hormones, while some forms have 

been reported to be carcinogenic.
[16]

 Some have been used either as an analgesic, 

antispasmodic, bactericidal agents.
[17]

 Saponins have been reported to be useful in reducing 

inflammation of upper respiratory passage and also chiefly as foaming and emulsifying 

agents and detergents.
[17]

 Tannins have astringent properties that hasten the healing of 

wounds and prevention of decay. Tannin compounds have antimicrobial activities and are 

responsible for preventing and treating urinary tract infections and other bacterial infections. 

The result of the determination of phytochemical test indicated that the tuber possess some 

biologically active compounds which could serve as potential source of vegetable drugs in 

herbal medicine. These phytochemicals exhibit diverse pharmacological and biochemical 

actions when ingested by animals.
[18] 

 

METHODS 

Plants Collection  

C.esculentus was obtained from a local markets (Herbs shope) in Baghdad and identified by 

prof. Dr. Khulood Al_sammarraie. 

 

Plants Extraction 

The dried tubers  of C. esculentus   was powdered using a blender for 10 minutes, and then 

extracted with methanol (90%), 50 grams of the processed plant were extracted in 250 ml of 

the solvent and left in shaking water bath (40ºC) for 24hrs. Extract was then filtered with 

gauze and then with filter paper. The obtained extract was then evaporated at (55ºC) using a 

rotary evaporator, and the resultant crude extract was dried using lyophilizer. Dried extract 

was collected, weighed and stored in frozen at (-20ºC) until used to prepare the required 
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doses and concentrations.
[19] 

The weight of residue of C. esculentus tuber extracts was 5.5g 

which represents 11% of the original tubers sample weight and the appearance of the residue 

was yellow in color. 

 

Measurement of the Extract Acidity 

An aliquot of 10g of C.esculentus powder was mixed with 50 ml of absolute methanol for 10 

minutes using a magnetic stirrer. The suspension was filtered and the acidity of the filtrate 

was measured using a pH meter.
[20] 

 

Chemical Detection of Plants Extracts     

Detection of Terpenes and Steroid     

An aliquot of 1 ml of methanol extract was mixed with few drops of chloroform, then a drop 

of acetic anhydride and drop of concentrated sulphuric acid were added, brown precipitate 

appeared which representing the presence of terpenes, the appearance of dark blue color after 

few minutes would represent the presence of steroids.
[21] 

 

Detection of Flavonoids 

The detecting solution was prepared by mixing 10 ml of ethanol (50%) with 10 ml of 

potassium hydroxide (50%), and then 5 ml of this solution was added to 5 ml of the plant 

extract. The appearance of yellow color was an indicator of the presence of flavonoids.
[22] 

 

Detection of Resins  

An aliquot of 10 ml of distilled water acidified with 4% hydrochloric acid were added to 5 ml 

of the plant extract, the appearance of turbidity indicated the presence of resins.
[20] 

 

Detection of Tannins 

An aliquot of (25ml) of methanolic extract was mixed with ferric chloride solution (FeCl2) 

(1%; w/v), the appearance of greenish-blue color was an evidence for the presence of 

tannins.
[23] 

 

Detection of Alkaloids   

An aliquot of 10 ml of the plant extract was acidified by adding HCL, test it by Mayer’s 

reagent, appearance of white precipitate indicates the presence of alkaloids.
[24] 
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Detection of Saponins    

This method was done according to the method described by.
[25]

  Saponins were detected by 

two methods:                                        

A. A solution of plant powder was shaken vigorously in a test tube. The formation of foam 

standing for a time indicates a positive result. 

B. An aliquot of 5 ml of the plant extract was added to 1-3 ml of 3% ferric chloride solution, 

a white precipitate was developed indicating the presence of saponins. 

 

Detection of Flavonoids Compound by HPLC 

HPLC application for qualitative detection of flavonoids standards rutin, quercetin, 

Myricetin, Luteolin and for kaempferol of the C.esculantus was done in Iraqi Ministry of 

Science and Technology. The condition for detection of qurciten, rutin, kaempferol, 

Myricetin and Luteolin as follow: 

 

Mobile phase: were 0.1% phosphoric acid: acetonitrile (20:80, V/V), Column: C_18 (25cm), 

Flow rate: 1.5ml/min, Injected volume: 20μl, Temperature: 25ºC, Wave length: 285nm, 

Instrument: refractive index detector RF Shimadzu. 

 

Laboratory Animals 

Albino male mice were the laboratory animals that employed in carrying out the experiments 

of the study. They were supplied by the Drug Control Center (Iraqi Ministry of Health), and 

their age at the start of the experiment was 8-10 weeks, their weight was 21-44 grams. They 

were divided into groups; each group was kept in a separate plastic cage.  The cages were put 

in a room with optimal temperature (25 ºC). The animals were given water and fed 

throughout the experimental work. 

 

Experimental Design   

The experiment was designed to assess fertility, three doses (200, 400 and 600 mg/kg) of 

C.esculentus extract (methanolic extract), as well as, proviron (positive controls) and water 

(negative controls) were used Therefore, the animals were divided into five groups (each 

group contains 5 mice). Just before treatment, the extracts were dissolved in distilled water to 

facilitate oral administration to the mice. Then the mice were sacrificed after 3 weeks and 

showed the results. 
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Group1 (negative control): mice were treated with water. 

Group2 (positive control): mice were treated with 0.36 mg/kg Mesterolone (Proviron). 

Group3: mice were treated with 7 mg/ ml of C.esculents extract (200mg/kg). 

Group4: mice were treated with 14.8 mg/ ml of C.esculents extract (400mg/kg). 

Group5: mice were treated with 23.4 mg/ ml of C.esculents extract (600mg/kg). 

 

Collection of Blood Samples and Determination of Testosterone levels  

At the end of the experiment, blood was drawn from the heart directly by stab the heart (using 

syringe) to get the largest amount of blood and collected into micro centrifuge tubes. Blood 

samples were centrifuged at 3000 rpm for15min to get serum, then the serum had frozen (-

20°C) in refrigerator until the testosterone assay. The testosterone concentration was 

determined using the Testosterone Enzyme Immunoassay kit. 

 

Semen Preparation 

Soon after killing mice and dissection, the epididymes and testes were removed for study the 

sperm concentration, morphological and viability. 

 

Sperm viability and morphology 

The epididymes minced with small scissors in Petri dish containing phosphate buffer saline 

(PBS) 1ml. A drop of semen suspension was mixed with a drop of eosin stain (1%) a thin 

smear of semen -eosin was put on the slide and then mixed by others slide which used to 

make a thin smear in a third slide and the third slide left to dry at room temperature, the slides 

were examined under light microscope at (40x). The dead sperms stain pink color while the 

live one is bright without color. Also the morphology of abnormal sperm was determined 

according that . The sperm viability was estimated according to the following equation.
[26] 

 

 

The percentage of sperm abnormality was estimated according to the following equation.
[27] 

 
 

Sperm Concentration 

Sperm concentration was calculated according to the following steps: 

The sperm suspension prepared was pulled by RBC pipette till "0.5" mark, and then diluted 

with the diluting solution till "101" mark, so the dilution rate is 1:200, the content of the 

Abnormality % = (No. of abnormal sperms/ total NO. Of sperm) X 100 

Percentage of dead sperm % = (NO. of dead sperm /total NO. of sperm) X 100 
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pipette was mixed; the coverslip was placed over the counting chamber of hemocytometer, a 

small amount of the diluting solution containing sperms was placed at the edge of the 

coverslip and drawn by the capillary action under the coverslip, the slide was placed under 

the microscope and the number of sperms was counted in five large squares. 

 
 

The number of sperm / ml was calculated using the following formula.
[28] 

n: number of sperms in the five squares, D: inversion of the dilution rate (200), 400: inversion 

of the small square size, N: number of small squares in the hemocytometer (80),1/10: depth 

of the hemocytometer. 

 

Statistical Analysis  

The Statistical Analysis System- SAS (2012).
[29]

 program was used for the  effect of 

difference factors in study parameters. Least significant difference –LSD test (ANOVA) was 

used to significant compare between means in this study. 

 

RESULTS AND DISCUSSION  

Methanolic Extract of C.esculentus 

Fifty grams of C.esculentus powdered tubers was used for the preparation of the extract, the 

pH value of the methanolic extract was 7. The weight of the residue obtained after 

lyophilized was 5.5g, which represents 11% of the original roots sample weight. The 

appearance of the extract was light yellow in color. 

 

Chemical Detection of C. esculentus Active Compounds 

The active constituents of methanolic extract of C. esculentus were determined using 

different specific reagents. The results indicated the presence of different active compounds 

which are (flavonoids, alkaloids, steroids, tannins, saponins, terpenes and resin) (Table 1). 

Previous pharmacological and chemical studies indicated the presence of several active 

compounds, including (alkaloids, flavonoids, steroids, tannins, resins and saponins).
[10,30]

 

Another study indicated that C. esculentus contained terpenes.
[31] 

 

 

 

 

 

 

 

No.= n×D×400×1000 /N×1/10 
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Table 1: Chemical detection of some active compounds in C.esculentus methanolic 

extract. (Note) + indicates the presence of the active compounds. 

Secondary 

Metabolites 
Reagent Indication 

Result of 

detection 

Alkaloids Mayer's reagent White ppt. + 

flavonoids Ethanol with KOH Yellow color + 

Tannins Ferric chloride Greenish-blue + 

Resins Hydrochloric acid Turbidity + 

Terpenes and 

Steroids 

Chloroform, acetic anhydride and 

sulphuric acid 

Brown ppt. 

Blue color 

+ 

+ 

Saponins 
Extract shaking        Ferric chloride 

solution 

Foam 

White ppt 

+ 

+ 

HPLC Analysis of C. esculentus. 

 

Detection of flavonoids in C.esculentus  methanolic extract obtained from dried tubers by 

HPLC analysis indicated the presence of: 

A. Myricetin, with retention time (1.892) minutes, figure (1) in comparison with myricetin 

standard (1.793) figure (2). 

B. Quercetin, with retention time (3.233) minutes, figure (1) in comparison with quercetin 

standard (3.122) figure (2). 

C. Kaempferol, with retention time (4.163) minutes, figure (1) in comparison with 

kaempferol standard (4.022) figure (2). 

D. Rutin, with retention time (5.05) minutes, figure (3-3) in comparison with rutin standard 

(4.977) figure (3-2). 

E. Luteolin, with retention time (5.988) minutes, figure (1) in comparison with luteolin 

standard (5.875) figure (2). 

 

 
Figure 1: HPLC analysis of the C. esculentus dried tubers methanolic extract. A: 

myricetin, B: quercetin, C: kaempferol, D: rutin, E: luteolin. 
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Figure 2: HPLC analysis for flavonoid standard. A: myricetin, B: quercetin, C: 

kaempferol, D: rutin, E: luteolin. 

 

Testosterone serum concentration after 3 weeks of treatment 

Results in table (2) indicated a significant increase (p>0.01) in serum testosterone 

concentration after 3 weeks in mice treated with C. esculantus extract compared with 

negative and positive controls-treated mice. serum testosterone in C. esculantus treated mice 

with concentrations 200, 400 and 600 mg/kg were elevated to (2.302+ 0.008, 1.964+ 0.046 

and 1.022+ 0.011 ng/ml) while in the negative control, water treated mice was (0.878+0.006 

ng/ml) and in positive control group, mesterolone drug treated mice was (0.906+0.005 

ng/ml). The levels of testosterone in all treated groups were measured (figure 3). Testosterone 

concentration were elevated in doses (200 and 400) mg/kg compared with the dose (600) 

mg/kg. So, there is a significant increase (p>0.01) in serum testosterone concentration as 

compared with the dose 600 mg/kg. 

 

Table 2: Effect of C. esculentus methanolic extract (200,400 and 600 mg/kg) for 3 weeks 

treatment with C. esculentus on serum testosterone concentration in mice (mean ± SD). 

Mice groups Mean ± SD of Testosterone concentration (ng/ml) 

200 (mg/kg) 2.302 ± 0.008 a 

400 (mg/kg) 1.964 ± 0.046 b 

600(mg/kg) 1.022 ± 0.011 c 

Negative Control (water) 0.878 ± 0.006 d 

Positive Control (mesterolone) 0.906 ± 0.005 d 

LSD value 0.0646 ** 

P-value 0.0001 

** (P<0.01). Means having with the different letters in same column differed significantly. 
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Esculentus contained flavonoids compounds such as qureceine and rutin. Qurecetine could 

increase serum testosterone levels in male and found to improve the action of sex hormone 

(LH). This hormone stimulates male testicles to produce greater levels of testosterone, which 

in turn helps increased sexual drive.
[32]

 Androgenic effect is attributable to testosterone levels 

in blood; C. esculentus extract has a role in testosterone secretion confer best availability of 

hormone to gonads. The testes, epididymis and other reproductive organs are structurally and 

physiologically dependent upon the testosterone.
[33]

 

 

Sperms concentration 

The results of sperms concentration in table (3) and figure (4) showing a significant increase 

(p>0.01) in sperms concentration after treatment with the C. esculentus extract at doses 200, 

400 and 600 mg/kg (20.40+0.51, 19.00+ 0.54 and 17.60+ 0.51 sperm/ml) when compared 

with negative control, water (10.00+ 0.71 sperm/ml), positive control, mesterolone drug 

(14.20+ 0.58 sperm/ml). The C. esculantus extract contained many active compounds 

especially flavonoids that contributed in an increasing sperms concentration. The mechanism 

for increased sperms concentration may be due to the presence of quercetin. It was known 

that quercetin can  increase the numbers of spermatogonial cells by reduceing the oxidative 

damage in the testes (Mi and Zhang, 2005).
[34]

 Other study found that quercetin increases the 

testosterone level so that quercetin led to boost sperm quality and fertility(35).
[35] 
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Table 3:  Effect of C. esculentus methanolic extract (200,400 and 600 mg/kg) for 3 weeks 

treatment with C esculentus on sperms concentration in mice (mean ± SD). 

Mice groups 
Mean ± SD 

Sperm count (x 10
6
) 

200 (mg/kg) 20.40 ± 0.51 a 

400 (mg/kg) 19.00 ± 0.54 ab 

600(mg/kg) 17.60 ± 0.51 b 

Negative Control (water) 10.00 ± 0.71 d 

Positive Control (mesterolone) 14.20 ± 0.58 c 

LSD value 1.699 ** 

P-value 0.0001 

** (P<0.01). Means having with the different letters in same column differed significantly. 

 

 

 

Morphologically Abnormal Sperms 

Morphological study of sperms is an important aspect in the assessment of sperm functions 

(Katz et al.,1982).
[36]

 Results in table (4) and Figure (5) revealed a significant decrease (p ≤ 

0.01) in percentage of morphologically abnormal sperms after treatment with C. esculentus 

extract at doses 200, 400 and 600 mg/kg (11.00 + 0.71, 12.60 + 0.40 and 13.60 + 0.08) when 

compared with negative control (water treatment) (20.40 ± 0.51) and positive control 

(mesetorlone drug) (17.60 ± 0.67). 
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Table 4:  Effect of C. esculentus methanolic extract (200,400 and 600 mg/kg) for 3 weeks 

treatment with C. esculentus on percentage of morphologically abnormal sperms in 

mice (mean ± SD). 

Mice groups 
Mean ± SD 

Abnormal sperm (%) 

200 (mg/kg) 11.00 ± 0.71 d 

400 (mg/kg) 12.60 ± 0.40 dc 

600(mg/kg) 13.60 ± 0.08 c 

Negative Control (water) 20.40 ± 0.51 a 

Positive Control (mesterolone) 17.60 ± 0.67 b 

LSD value 2.102 ** 

P-value 0.0001 

** (P<0.01). Means having with the different letters in same column differed significantly. 

 

 

 

Results in table (4) and Figure (5) revealed a significant decrease (p ≤ 0.01) in percentage of 

morphologically abnormal sperms after 3 weeks treatment with C. esculentus extract at doses 

200, 400 and 600 mg/kg when compared with negative control (water treatment) and positive 

control (mesetorlone drug). The activity of plant extract can be referred to the presence of 

flavonoids and oleic acid, linoleic acid and palmitic acid that act as antioxidant.
[10,30]

 These 

compounds protected the plasma membrane of the sperm against the influence of oxidative 

stress. 

 

Sperms viability 

In table (5) and figure (6) there is a significant decrease (p>0.01) in percentage of dead 

sperms after treatment with C. esculentus extract at doses (200, 400 and 600) mg/kg, with a 

percentage of dead sperms (12.40 + 0.51, 13.00 + 0.71 and 13.40 + 0.67) respectively when 
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compared with negative control (water treatment) (35.00 + 0.71) and positive control 

(mesterolone drug) (18.40 + 0.51). 

 

Table 5:  Effect of C. esculentus methanolic extract (200,400 and 600 mg/kg) for 3 weeks 

treatment with C. esculentus on percentage of sperms viability in mice (mean ± SD). 

Mice groups 
Mean ± SD 

Dead sperms (%) 

200 (mg/kg) 12.40 ± 0.51 c 

400 (mg/kg) 13.00 ± 0.71 c 

600(mg/kg) 13.40 ± 0.67 c 

Negative Control (water) 35.00 ± 0.71 a 

Positive Control (mesterolone) 18.40 ± 0.51 b 

LSD value 1.856 ** 

P-value 0.0001 

** (P<0.01). Means having with the different letters in same column differed significantly. 

 

 

 

The results showed significant decrease (p>0.01) in percentage of dead sperms after 

treatment with C. esculentus extract at doses (200, 400 and 600) mg/kg, when compared with 

negative control (water treatment) and positive control (mesterolone drug). Flavonoids, like 

Rutin has shown a significant stimulating effect on sperm parameters like sperm count, sperm 

morphology and sperm viability, these results were in agreement with other studies on 

flavonoids effect on male reproductive system, flavonoids including (quercetin) showed 

positive  effect on the function of prostate.
[37] 

In this study, it has found that oral 

administration of C. esculentus extract significantly enhanced certain sperm function 

parameters such as sperm concentration, sperms viability and percent of abnormal sperms.  
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