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Abstract: The aim of the current study is to evaluate the aphrodisiac activity of petroleum ether extract of Allium sativum. The plant material was 
extracted with petroleum ether, chloroform, ethyl acetate and methanol using soxhlet apparatus. All the extracts were subjected to nitric oxide assay to 
determine the effect of different extracts on NO production. The maximum effect was shown by petroleum ether extract in nitric oxide assay. Based on 
this observation, petroleum ether extract was selected for further in-vivo aphrodisiac studies. The aphrodisiac activity of petroleum ether extract of Allium 
sativum was evaluated in male wistar rats through sexual behaviour tests and sperm count. A significant change was observed in behavioural tests and 
an increase in sperm count was also observed in test group as compared to the control group. The results of the current study prove the aphrodisiac 
property of petroleum ether extract of Allium sativum. 
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Introduction 

Sexual dysfunction is a serious medical and social 
symptom that occurs in 10-52 percent of men and 25-63 
percent of women. Of men aged 40-70 years, an estimated 
34.8% have moderate to complete erectile dysfunction[1]. 
Sexual health is defined as the integration of the somatic, 
emotional, intellectual and social aspects of sexual being in 
ways that are positively enriching and that enhance 
personality, communication and love by the World Health 
Organization. Sexuality is a complex, multi-dimensional 
phenomenon that incorporates biological, psychological, 
interpersonal and behavioural dimensions.  In humans, 
reproduction is initiated by the mating of a male with a 
female in sexual intercourse which facilitates the coming 
together of sperm and egg for the purpose of fertilization. 
Sexual health and function are important determinants of 
quality of life. To overcome the problems of sexual or 
erectile dysfunction various natural aphrodisiacs are 
preferred. An aphrodisiac is defined as any food or drug 
that arouses the sexual instinct, induces venereal desire 
and increases pleasure and performance. Garlic (Allium 
sativum L.) is one of the most researched and best-selling 
herbal products in the market. For centuries, it has been 
used as a traditional remedy for most health-related 
disorders. Clinically, garlic has been evaluated for a number 
of purposes, including treatment of hypertension, 
hypercholesterolemia, diabetes, rheumatoid arthritis, cold or 
the prevention of atherosclerosis and the development of 
tumours. Many available publications indicate possible 
antibacterial, anti-hypertensive and anti-thrombotic 
properties of garlic[2]. Garlic has been traditionally used as 
an aphrodisiac. However there are no scientific literatures 
available to establish its aphrodisiac potential. In the 
present study, therefore, an effort has been made to 
evaluate its aphrodisiac activity. 

 

Materials and Methods 
 
Plant Material and Extraction 
Fresh bulbs of Allium sativum L. were collected from The 
Nilgiris, Tamilnadu. The collected plant material was 
identified and authenticated by Dr S. Rajan, Field Botanist, 
Survey of Medicinal Plants and Collection Unit, Department 
of AYUSH, The Nilgiris. Reg No: 462261-1. The bulbs of 
Allium sativum L were chopped and further dried in hot air 
oven at a temperature of 40° C until constant weight was 
obtained; further grounded mechanically into coarse 
powder .About 61.5 g of powder was subjected to 
Successive soxhlet extraction using petroleum ether, 
chloroform, ethyl acetate and methanol. The obtained 
extracts were further dried using Rotary evaporator and 
used for further studies. 
 
Animals 
Healthy sexually experienced male wistar albino rats 
weighing 200-250 gm; females 190-200 gm aged and 4 
months old were used for the study. Male and female rats 
were housed separately in a well-ventilated animal room. 
Animals were maintained under standard laboratory 
conditions (Temperature 22±30°C and humidity 50± 15%) 
Animals were housed in a reversed light-dark cycle (light 
on: 7pm to 9 am) with 14 hours day: 10 hours night 
cycle.82, 83 Animals were fed with standard laboratory diet 
and provided with water ad libitum. All protocols were 
performed in accordance with the Institutional Animal 
Ethical Committee (IAEC) as per the directions of the 
CPCSEA (Committee for the purpose of Control and 
Supervision of Experiments on Animals). IAEC approval 
NO: JSS /IAEC/ M.PHARM/PH.COLOGY/01/2016-17. 

 
Nitric Oxide assay 

The assay of NO was performed by Griess reaction assay. 
In this method, nitrite is first treated with a diazotizing 
reagent, e.g., sulfanilamide, in acidic media to form a 
transient diazonium salt. This intermediate is then allowed 
to react with a coupling reagent, N- naphthyl-
ethylenediamine, to form a stable azo compound. The 
intense pink colour of the product allows nitrite assay with 
high sensitivity and can be used to measure nitrite 
concentration as low as ~0.5 μM level. The absorbance of 
this adduct at 540 nm is linearly proportional to the nitrite 
concentration in the sample [3]. 
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Acute oral toxicity 
Acute oral toxicity study of test sample was performed as 
per OECD 423 guideline. The test extract was tested at a 
dose of 2000mg/kg, p.o., using 3 females per step. After 
drug administration all the animals were observed for 
clinical signs and mortality at 0, 0.5, 1.0, 2.0 and 4 h and 
thereafter daily for a period of 14 days. At the end of the 
study all the animals were subjected to gross necropsy 
studies. 

 
Evaluation of Aphrodisiac activity 
The experimental animals were randomly divided into 4 
groups of 6 animals each. Animals in group I served as 
normal and received 0.5% CMC suspension. Animals in 
group II received standard drug Sildenafil citrate 5mg/kg 
suspended in 0.5% CMC. Group III and IV received 100 
and 200mg/kg dose of Allium sativum L Petroleum ether 
extract respectively. The animals were treated with their 
respective treatment for a period of 14 days.  At the end of 
treatment period, sexual behavioural tests were performed. 
 
Preparation of Male animals:  
The male animals were acclimatised for 4 weeks prior to 
the study. One male rat was paired with 2 female rats. After 
acclimatisation period of 15 minutes the animals were 
observed for 30 minutes. Only those male rats that 
exhibited significant sexual activity (e.g. attempt to mount a 
female) were selected for further study. The animals were 
repeatedly trained to overcome the lack of sexual response 
in presence of an observer. The study was conducted 
under dim red light in a silent room [4], [5] 
 
Preparation of Female animals:  
Female rats were artificially brought into oestrus phase by 
treating them with 100μg/kg s.c, 48 hours prior to pairing 
and Progesterone 1mg/kg s.c, 4 hours prior to mating [6] 

 
Male Rat Sexual Behaviour 
A Plexiglass observation cage (0.3 m × 0.5 m × 0.3 m) fitted 
with red dim light was used for observation of sexual 
behaviour of the males. After One hour of treatment with 
respective samples, a male rat was placed in a cage. Two 
sexually receptive females were introduced into the cage 
after a period of 10 minutes. The first 15 minutes after 
introduction of female rats is considered as acclimatization 
period. Sexual behaviour of the male animals was observed 
for a period of 15 minutes post acclimatization period. The 
parameters of male sexual behaviour were observed on the 
1

st
, 7

th
 and 14

th
 day of the study period [7], [8], [9] 

 
Sperm Count 
The animals were anesthetized with diethyl ether, testis 
was removed and cauda epididymis was separated. 0.1ml 
of seminal fluid was collected from cauda epididymis into a 
clean test tube containing l of diluting fluid. Neubauer 
hemacytometer was charged with the diluted seminal fluid 
and counting was performed under the high power objective 
(40x). The sperm concentration obtained is number of 
sperms per nL, which equals millions of sperms/ml [10] 
 
 
 
 

Statistical Analysis 
The data were analysed by one-way ANOVA followed by 
Dunnets test using Graphpad prism 4 software. p< 0.05 
were considered statistically significant. 
 

Results 

 
Percentage Yield of Extracts 
The plant material was extracted using petroleum ether, 
chloroform, ethyl acetate and methanol. The maximum yield 
was obtained with methanol followed by chloroform, ethyl 
acetate and petroleum ether. The results are given in Table: 
I 
 

Table I: Percentage Yield of Allium sativum L 
 

Extract 
Colour and 
Consistency 

Yield(%w/w) 

Petroleum Ether Dark brown oily mass 4.8 

Chloroform Brown Sticky mass 10.6 

Ethyl acetate Brown mass 8.89 

Methanol 
Brown blackish sticky 
mass 

16.36 

 
Nitric Oxide Assay 
A significant increase in NO production was observed in PE 
extract as compared to the other three extracts. The EC50 
values were calculated and the PE extract was found to be 
the most potent (EC50 15.27 ± 0.03, Mean ± SD). The 
results obtained from NO assay are given in Table-II & Fig-
I. 

 
Table II: EC50 values of various extracts of AS 

 

Extract 
 
EC50(μg/ml) 
 

Petroleum Ether 
 
15.27 ± 0.03 
 

Chloroform 
 
41.28 ± 0.28 
 

Ethyl acetate 
 
29.99 ± 0.05 
 

Methanol 
 
49.86 ± 0.10 
 

 
Data are expressed Mean ± SD, n=3 
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Fig I: % Increase in NO production by various extracts 

of AS. 
 
Acute oral Toxicity Study 
No signs of morbidity and mortality were observed during 
the study period for all the animals treated with at a dose of 
2000 mg/kg. Two dose levels were selected for aphrodisiac 
study- high dose (1/10th of 2000mg/kg) and low dose 
(1/20th of 2000mg/kg). 
 
Male Rat Sexual Behaviour 
A significant change in mount latency, intromission latency 
and ejaculatory latency in Group III and IV compared to the 
normal group (p<0.05). A significant change was also 
observed in mount frequency, intromission frequency and 
ejaculatory frequency of Group III and IV compared to the 
normal group. However, the effects were more prominent in 
group III than group IV. 
 
Table III: Effect of ASPE extract on sexual behaviour in 

male rats. 
 

 

All latencies and Interval are expressed in seconds, n=6.  
Values are expressed as mean ± SD. Values were 
analysed by one way ANOVA followed by Dunnett’s test. ns 
–non significant *p<0.5. 
 
 

Sperm Count  
Petroleum ether extract of Allium sativum showed a dose 
dependent increase in sperm count as compared to the 
normal group. No morphological changes were observed in 
treatment groups when compared to normal. The results of 
sperm count and sperm morphology have been 
represented in Table IV. 

. 
Table IV: Effect of Allium sativum on Sperm Count 

Group Treatment 
Sperm count 
(millions/ml) 

I Control 1.01± 0.076 

II Standard 1.55 ± 0.073 

III Test extract (High dose) 1.24 ± 0.033 

IV Test extract (Low dose) 1.05 ± 0.052 

Values are expressed as mean ± SD 
 

 
Fig II: Sperm Count at 40X 

 

Discussion 

In the present study, petroleum ether, chloroform, ethyl 
acetate and methanol extracts of bulbs of Allium Sativum 
were prepared by successive soxhlet extraction method. 
Qualitative studies of these extracts confirmed the presence 
of several bioactive compounds like alkaloids, flavones, 
tannins, glycosides and saponins. In vitro Nitric oxide assay 
was performed in rat serum as endogenous L-arginine-NO 
synthase pathway is one of the major sources of nitrate and 
nitrite production in the body. In present study, ASPE 
extract showed a significant increase in nitric oxide 
production as compared to the control with an EC50 value 
of 15.27 ± 0.03. Based on the in vitro findings, petroleum 
ether extract was selected for further in vivo studies. NO is 
a potent vasodilator that diffuses through spongy erectile 
tissue that further activates guanylate cyclase which 
catalyses the conversion of GTP to cGMP leading to 

 

Behaviour 

Group I Group II Group III Group IV 

Normal 

(0.5%CMC) 

Standard 

(5mg/kg) 

Test I 

(200mg/kg) 

Test II 

(100mg/kg) 

Mount 

Latency 
295.33 ± 0.81 

100 ± 

1.21* 

114.5 ± 

1.22* 

181.5 ± 

0.54* 

Intromission 

Latency 
341.16 ± 1.60 

104.83 ± 

0.75* 

125.16 ± 

0.75* 

155.16 ± 

0.75* 

Ejaculatory 
Latency 

285.66 ± 0.81 
99.66 ± 
1.03* 

150.66 ± 
1.21* 

171.33 ± 
1.50* 

Mount 
Frequency 

11.5 ± 1.22 
22.83 ± 
1.16* 

20.83 ± 
0.75* 

15.5 ± 1.22* 

Intromission 
Frequency 

11.5 ± 1.04 
21.5 ± 
1.04* 

18.16 ± 
1.16* 

13.83 ± 
0.75* 

Ejaculatory 
Frequency 

10.16 ± 0.75 
18.16 ± 
0.98* 

15.5 ± 0.83* 
12.16 ± 
0.75* 

Post 

Ejaculatory 

Latency 

180.5 ± 0.83 
115 ± 
1.09* 

133.83 ± 
1.47* 

152.33 ± 
1.63* 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 10, OCTOBER 2019       ISSN 2277-8616 

1686 
IJSTR©2019 
www.ijstr.org 

vasorelaxation and penile erection. It is well documented 
that Allium sativum L inhibits cGMP /cAMP mediated 
Phosphodiesterase-3 in the blood vessels by acting on 
cGMP mediated protein kinase receptors (PKG) /cAMP 
mediated protein kinase receptors (PKA).  Allium sativum L 
has also been found to inhibit NG-Monomethyl-L-arginine 
(L-NAME), a NO synthase inhibitor. Acute oral toxicity of 
petroleum ether extract showed no significant change in 
body weights, clinical signs and no mortality was observed 
during the study period. The extract was found to be safe at 
the tested dose level of 2000mg/kg. Therefore 100 and 200 
mg/kg body weight doses were selected for the efficacy 
study. Petroleum ether extract of Allium sativum L was 
tested in male rats for its effect on sexual behaviour using 
sildenafil citrate as standard. The study showed that ASPE 
extract possesses significant aphrodisiac activity that is 
evident from sexual behaviour test. Sexual behaviour test 
revealed that the petroleum ether extract significantly 
decreased the mount latency, intromission latency, 
ejaculatory latency and Post ejaculatory interval (P<0.05) 
whereas there was an increase in Mounting frequency, 
Intromission frequency and Ejaculatory frequency as 
compared to the normal (P<0.05) as the treatment 
progressed. There was a non-significant increase in the 
sperm count in test extract groups when compared to the 
normal group. There were no abnormal changes in sperm 
count. The morphology of sperm remained the same in all 
the groups. Thus the extract may not have any toxic effect 
on the sperm production or sperm quality. It is well reported 
that phytoconstituents in Allium sativum L acts by 
increasing Nitric oxide production and induce pulmonary 
vasorelaxation [11], [12]. The qualitative phytochemical 
analysis of petroleum ether extract showed the presence of 
alkaloids which have been reported to have ergogenic 
properties and may act  by inducing vasodilation of the 
blood vessels through the production of nitric oxide and 
thus allowing erection. Alkaloids have also been reported to 
act peripherally by relaxing corpus cavernosum smooth 
muscle in the copulatory organ of the rats88. Thus the 
results of the present study prove that the phytoconstituents 
of Allium sativum L may possess significant aphrodisiac 
activity. 
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