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Abstract 
Background: Coriandrum sativum L. has been recom-
mended for relief of insomnia in Iranian traditional medi-
cine. However, no pharmacological studies have yet evalu-
ated its sedative effects. The aim of this study was to de-
termine if extracts and essential oil of coriander seeds have 
sedative-hypnotic activity. 
 
Methods: The aqueous or hydro-alcoholic extracts or essen-
tial oil of coriander seeds (100, 200, 400 and 600 mg/kg) were 
intraperitoneally administered to male albino mice, 30 minutes 
before pentobarbital injection (40 mg/kg). Latency to sleep 
and sleep duration were recorded. 
 
Results: Aqueous extract prolonged pentobarbital-induced 
sleeping time at 200, 400 and 600 mg/kg. Hydro-alcoholic 
extract at doses of 400 and 600 mg/kg increased pentobarbital-
induced sleeping time compared to saline-treated group. The 
essential oil increased pentobarbital-induced sleeping time 
only at 600 mg/kg. 
 
Conclusion: The extracts and essential oil of coriander 
seeds possess sedative-hypnotic activity. However, it is 
strongly suggested that the major active component(s) re-
sponsible for the hypnotic effect is mainly present in the 
aqueous extract. 
Iran J Med Sci 2006; 31(1): 22-27. 
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Introduction 

oriandrum sativum L. (coriander) is an annual herb 
belonging to the Apiaceae (Umbellifera) family.1 It is 
native to Mediterranean regions, and currently 

cultivated in many countries.1 Different parts of the plant, 
including the fruits and the green herbs, are used for medicinal 
purposes such as dyspeptic complaints and loss of appetite.1 
Pharmacological studies in animals have shown that coriander 
has anti-diabetic,2,3 hypolipidemic,4,5 and anti-cancer effects.6  

Coriander leaves are used extensively in Iranian cookings, 
and coriander fruits are used as a spice, an essential 
ingredient in curry powder. The juice of fresh leaves and the 
tea of powdered fruits of coriander are recommended for relief 
of anxiety and insomnia in Iranian traditional medicine. Similar 
uses of coriander, i.e. as a sedative or for relief of nervousness, 
have also been indicated in other folk medicine.7 
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However, its central depressant effects have 
not been evaluated in scientific studies. We 
have recently demonstrated that the aqueous 
extract of coriander seeds decreased general 
locomotor activity in mice.8 A decrease in 
spontaneous activity indicates that coriander 
seeds may have a sedative effect.8 Therefore, 
the aim of this study was to evaluate the 
sedative-hypnotic activity of aqueous and 
hydro-alcoholic extracts and essential oil of 
coriander seed using prolonging pentobarbital-
induced sleeping time as an index of sedative-
hypnotic activity. 
 
Material and Methods 
 
Plant Material 

Dried coriander seeds were purchased from 
an herbal store in Shiraz, Iran. The identity of 
the seeds was confirmed and for future refer-
ence a voucher specimen (#10002) was de-
posited at the herbarium of the Department of 
Biology, College of Science of Shiraz Univer-
sity, Shiraz, Iran.  
 
Preparation of Aqueous Extract 

Dried coriander seeds were ground to a 
fine powder, of which 100 grams were added 
to 500 ml distilled water. After 24 hrs macera-
tion at room temperature, the mixture was 
heated for 30 min over the vapor of the water 
bath, and then allowed to infuse at ambient 
temperature for 15 min. The extract was fil-
tered, concentrated by heating over the water 
bath and dried under vacuum,3 with the yield of 
5.9% (w/w). 
 
Preparation of hydroalcoholic extract 

The hydroalcoholic extract was prepared by 
percolating 100g of powdered coriander seeds 
with ethanol (70% v/v in water). It was then 
concentrated by evaporating over the water 
bath, and dried under vacuum. The yield was 
9.8% (w/w). 
 
Preparation of essential oil 

The essential oil (0.6% w/w) was obtained 
from 100 g of powdered coriander seeds by 
water-distillation during four hrs, using a 
Clevenger-type apparatus.9,10 
 
Animals 

Male albino mice (Animal house, Shiraz 
University of Medical Sciences, Shiraz, Iran) 
were housed in standard cages (5 mice/cage) 
in a temperature (22±1ºC), humidity (40-
60%), and light period (07.00-19.00 hr) con-
trolled environment. They had free access to 
water and food pellets. Experiments were 
performed in conformity with the university 

research council guidelines for conducting 
animal studies. Total of 126 mice were as-
signed to 18 groups used in three experi-
ments performed in this study. In each ex-
periment, groups of seven mice were ran-
domly assigned to six different treatment 
groups and tested in a counterbalanced order 
between 8:00 to 14:00. 
 
Chemicals 

Diazepam hydrochloride (10 mg/2ml; Darou 
Pakhsh, Tehran, Iran), used as a reference 
drug, diluted with saline to 3 mg/10ml before 
use, and administered intraperitoneally (ip) in a 
volume of 10 ml/kg, (3 mg/kg). Sodium pento-
barbital (Sigma, UK) dissolved in saline and 
used accordingly. 

Different concentrations of aqueous and 
hydroalcoholic extracts of coriander seeds 
were prepared by serial dilution from a stock 
solution (600mg/10ml) of extracts in saline, 
and administered ip in a volume of 0.1 ml per 
10 g body weight . Different concentrations of 
essential oil were also prepared by serial dilu-
tion from a stock solution of 300 mg/ml in olive 
oil, and administered ip in a volume of 0.02 ml 
per 10g body weight. All solutions were freshly 
prepared on the test days. 
 
Prolongation of pentobarbital-induced sleeping 
time 

Mice were given a single ip dose of essen-
tial oil, aqueous or hydro-alcoholic extract of 
coriander seeds (100-600 mg/kg). The control 
animals received the vehicles of essential oil 
(olive oil) or of the extracts (saline). These 
treatments were carried out 30 min before 
challenging the animal with ip injection of 
pentobarbital (40 mg/kg). The latency of the 
loss of the righting reflex and the total sleep-
ing time (the time between the loss and the 
recovery of the righting reflex) were deter-
mined for each mouse as stated previously.11 
The mouse was considered as being awake if 
it could right itself (return to upright position). 
Once a mouse righted itself, it was placed on 
its back once more and allowed to right a sec-
ond time for confirmation. 
 
Statistical analyses 

All values were expressed as mean±SEM. 
The differences in mean of latency time to 
sleep and sleep duration among different 
treated groups were statistically analyzed by 
one-way ANOVA followed by Dunnett t test. 
Linear regression analysis was used to deter-
mine the dose dependency of the observed 
effects and P<0.05 was considered as statisti-
cally significant. 
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Results 
 
Effect of Aqueous extract of coriander seeds 
on pentobarbital-induced sleeping time 

Aqueous extract of coriander seeds pro-
duced dose-dependent increase in pentobarbi-
tal-induced sleeping time (slope=0.26±0.03, 
p<0.001). The aqueous extract significantly 
increased sleep duration by 127%, 175% and 
213% at doses of 200, 400 and 600 mg/kg, 
respectively as compared to saline-treated 
group (Fig 1B, p<0.001). Aqueous extract of 
coriander seeds also decreased latency time 
at doses of 400 and 600 mg/kg by 17% and 
20%, respectively as compared to their control 
group, (Fig 1A, p<0.01). Diazepam significantly 
increased sleep duration (236%) and de-
creased latency time (46%), compared to sa-
line-treated group (Figs.1A, B). 
 

 

 
Fig 1: Effect of different doses of aqueous extract of cori-
ander seeds (A100-A600, ip), diazepam (DZ, 3 mg/kg, ip) 
and saline on pentobarbital-induced sleeping time. Bars 
represent mean±SEM of latency to sleep (A) and sleep 
duration (B) of 7 mice in each group. 
* p<0.01, ** p<0.001 compared to saline group. 
 
 
Effect of hydro-alcoholic extract of coriander 
seeds on pentobarbital-induced sleeping time 

Hydro-alcoholic extract of coriander seeds 
led to a dose-dependent increase  in pentobar-
bital-induced sleeping time (slope= 0.21±0.04) 
(p<0.001) The extract significantly increased 
sleep duration by 95% and 189% at doses of 

400 and 600 mg/kg, respectively, compared to 
saline-treated group (Fig 2B). Hydro-alcoholic 
extract of coriander seeds, at all doses used in 
this study caused no significant changes in la-
tency time, relative to saline group (Fig. 2A). 
Diazepam significantly increased sleep duration 
by 246% and decreased latency time by 60%, 
compared to saline-treated group (Fig. 2A, B). 
 

 

 
Fig 2: Effect of different doses of hydro-alcoholic extract of 
coriander seeds (H100-H600, ip), diazepam (DZ, 3 mg/kg, 
ip) and saline on pentobarbital-induced sleeping time. Bars 
represent mean ± SEM of latency to sleep (A) and sleep 
duration (B) of 7 mice in each group.  
* p<0.05, ** p<0.001 compared to saline group 
 
 
Effect of essential oil of coriander seeds on 
pentobarbital-induced sleep duration 

Essential oil of coriander seeds increased 
sleep duration (P<0.01) in a dose dependent 
manner (slope= 0.17±0.05). However, the ef-
fect of essential oil on sleep duration only be-
came significant at dose of 600 mg/kg (155%), 
compared to vehicle-treated group (Fig 3B). 
No significant changes were observed in la-
tency time, following administration of essential 
oil of coriander seeds, compared to vehicle 
group at all doses used in this study (Fig 3A). 
No significant differences were found between 
saline and olive oil-treated groups in latency 
and sleep duration. Diazepam significantly in-
creased sleep duration and decreased latency 
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time by 371% and 49%, respectively, com-
pared to saline treated group (Fig 3A, B). 
 

 

 
Fig 3: Effect of different doses of essential oil of coriander 
seeds (E200-E600, ip), diazepam (DZ, 3 mg/kg, ip) and 
saline on pentobarbital-induced sleeping time. Bars repre-
sent mean±SEM of latency to sleep (A) and sleep duration 
(B) of 7 mice in each group.  
* p<0.01, compared to oil-treated group 
** p<0.001, compared to saline group 
 
Discussion 
 
We have recently shown that the aqueous ex-
tract of coriander seed decreased general lo-
comotor activity and neuromuscular coordina-
tion,8 suggestive of central depressant effects 
of coriander. The present study, therefore, was 
undertaken to determine if coriander has seda-
tive-hypnotic activity. The extracts and essen-
tial oil of coriander seeds enhanced the hyp-
notic effect of sodium pentobarbital, further 
confirming that it had sedative-hypnotic effects 
as claimed for this plant in traditional medicine. 

Pentobarbital is a short-to-intermediate acting 
barbiturate that exerts its pharmacological effect 
on the central nervous system by enhancing in-
hibition of GABA-mediated neurotransmission.12 
Therefore, the potentiation of pentobarbital-
induced sleeping time was used to evaluate the 
possible sedative-hypnotic effects of essential oil 

and extracts of coriander seeds. Test com-
pounds that prolong pentobarbital-induced sleep-
ing time are considered as sedative agents.  

In agreement with the previously published 
reports, diazepam produced sedation at 3 
mg/kg.13,14 Aqueous extract of coriander seeds 
produced a substantial dose-related sedative-
hypnotic effects. Its aqueous extract poten-
tated the pentobarbital-induced sleep by de-
creasing the induction time and prolonging the 
sleep duration, which were considered to be 
the two aspects of a sedative effect. High dose 
of the aqueous extract (600 mg/kg) and diaze-
pam were comparable in increasing hypnotic 
effect by 213% and 236%, respectively. How-
ever, the effect of the aqueous extract on sleep 
induction time was lower (20%) than that of 
diazepam (46%). 

It is well known that benzodiazepines have 
anxiolytic effect at low doses and possess seda-
tive-hypnotic effects at higher doses.12 Aqueous 
extract of coriander seed at 100 mg/kg has been 
shown to have anxiolytic effect in mice.8 This, 
together with our current observation of sedative 
effect of the aqueous extract of coriander at 
doses higher than 100mg/kg, suggest that 
phamacologic profile of coriander seed might 
resemble that of benzodiazepine receptor ago-
nists such as diazepam.  

Hydro-alcoholic extract of coriander seeds 
showed dose-dependent sedative activity, but 
lower doses of the extract (100 and 200 
mg/kg) had no significant sedative-hypnotic 
effects. The essential oil of coriander seeds 
exhibited sedative-hypnotic effect only at high-
est doses (600 mg/kg) used in this study which 
was almost half of that observed with diaze-
pam at 3 mg/kg. Neither hydro-alcoholic ex-
tract nor essential oil of coriander had any sig-
nificant effect on sleep- induction time. 

The results of this study is indicating that 
the sedative-hypnotic effect of aqueous ex-
tract of coriander seed started at a lower dose 
(200 mg/kg) than of its hydro-alcoholic extract 
(400 mg/kg) or essential oil (600 mg/kg). In 
addition, the highest dose of the aqueous ex-
tract, examined in this study, caused a 
greater increase (213%) in sleep duration 
compared to those of its hydro-alcoholic ex-
tract (189%) or essential oil (155%). It is also 
important to mention that only the aqueous 
extract could decrease the sleep induction 
time. These results strongly suggest that the 
phytoconstituent responsible for sedative-
hypnotic effect of coriander seeds is present 
in the aqueous extract in high concentrations. 
Therefore, future studies for isolating the ac-
tive components of coriander seeds should be 
focused on this extract. 

A 

0 

50 

100 

150 

200 

250 

Saline DZ oil E200 E400 E600 

Treatment 

La
te

nc
y 

(s
ec

) 

** 

B 

0 
50 

100 

150 

200 

250 

Saline DZ Oil E200 E400 E600 
Treatment 

S
le

ep
 d

ur
at

io
n 

(m
in

) * 
**   



M. Emamghoreishi, G. Heidari-Hamedani 
 

Iran J Med Sci March 2006; Vol 31 No 1 26 

The aqueous extract of coriander seeds con-
tains predominantly hydrosoluble substances. 
In addition, a decrease in the polarity of extract-
ing solvent from water to 70% ethanol or extrac-
tion of volatile oils decreased its sedative effect. 
Taken together, it is suggested that the phyto-
constituents accountable for its sedative activity 
are hydrosoluble. 

In the present study, the route of admini-
stration of extracts or essential oil of coriander 
seeds were ip which was different from its tra-
ditional oral route in human. Since the route of 
administration may affect the pharmacokinetics 
of the active components, the therapeutic 
doses and the extent of sedative effects of co-
riander preparations obtained here can not be 
extrapolated to human. Nevertheless, these 
results support the traditional use of coriander 
as a sedative-hypnotic medicine. 

The active sedative constituents of coriander 
seeds are unknown. Further studies are needed 
to isolate and identify these active components. 
Nevertheless, several compounds, such as fla-
vonoids, quercitin and isoquercitrin, found in the 
coriander seeds may account for such sedative 
activity. Quercitin has been shown to have seda-
tive effect,15 and isoquercitin glycosides isolated 
from Albizzia Julibrissin prolongs the sleep time 
of pentobarbital in mice.16 In addition, many tradi-
tionally herbal medicines used as sedative-
hypnotic agents like Passiflora coerulea or Matri-
caria chamomilla contain flavonoids such as 
chrycin and apigenin which have depressant 
effects on the central nervous system.17,18 

Linalool, the main monoterpenoids of cori-
ander seeds,1 may also have sedative activity. 
Linalool is shown to have sedative and anticon-
vulsant activity in animal studies,19 and anxio-
lytic and sedative activity in human studies.20 In 
addition, some traditional herbs used as hypnot-
ics, such as lavender contain linalool.1 Other 
monoterpenoids such as limonene and myr-
cene, present in coriander seeds,1 are shown to 
possess sedative and muscle relaxant effects in 
mice.21,22 These compounds may also be con-
sidered as other candidates for the observed 
effects of coriander seeds. 

The mechanism by which coriander exerts its 
effects has to be addressed in future studies. 
Compounds that acting through GABAA-chloride 
ion channel complex prolongs pentobarbital-
induced sleep duration, therefore, an involvement 
of GABAergic system may be suggested. Future 
studies using flumazenil, a benzodiazepine recep-
tor antagonist, will address this possibility. 
 
Conclusion 
 
The extracts and the essential oil of coriander 
seeds produce central nervous depression. 

However, the aqueous extract of coriander seeds 
has much profound effects than of its hydro-
alcoholic extract or essential oil. The results of 
this study support the use of coriander seeds as 
a sedative, as claimed in traditional medicine. 
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