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Abstract 
 

Stigma of Crocus sativus L. (Iridaceae), commonly known as saffron, is the world’s most 
expensive spice and apart from its traditional value as food additive recent studies 
indicate its potential as antidepressant. Because saffron is expensive, using it daily to 
address depression may not be practical. Moreover, recent study indicated 
antidepressant effect of petal of Crocus sativus. As petal of Crocus sativus is not expensive 
compared to stigma, there will be economical interests for further investigations by 
pharmaceutical industries. Our objective was to compare the efficacy of petal of Crocus 
sativus with stigma of Crocus sativus in the treatment of depressed outpatients in a 6-week 
pilot double-blind randomized trial. Forty four adult outpatients who met the DSM- IV 
criteria for major depression based on the structured clinical interview for DSM- IV 
participated in the trial. Patients have a baseline Hamilton Rating Scale for Depression 
score of at least 18. In this double-blind and randomized trial, patients were randomly 
assigned to receive capsule of petal of Crocus sativus 15 mg bid (morning and evening) 
(Group 1) and capsule of stigma of Crocus sativus 15 mg bid (morning and evening) 
(Group 2) for a 6-week study. At the end of trial, petal of Crocus sativus was found to be 
effective similar to stigma of Crocus sativus in the treatment of mild to moderate 
depression (d.f.=1, F= 0.05, P=0.81). In addition, in the both treatments, the remission 
rate was 18%.There were no significant differences in the two groups in terms of 
observed side effects. The present study is supportive of other studies which show 
antidepressant effect of petal and stigma of Crocus sativus. 
Keywords: Crocus sativus, Depression, Herbal Medicine, Petal, Stigma  
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Introduction 
Depression is the second most common 

medical condition seen in general medical 
practice. Only hypertension is more common. 
In the US, about 16% of adults experience 
major depression during their lifetime. Less 
than 25% of depressed patients get adequate 
treatment widespread [1, 2]. Depression is one 
of the 10 most frequent indications for using 
Complementary and Alternative Medicine 
(CAM). Depression is a significant cause of 
morbidity and mortality world-wide, imposing 
a range of costs on individuals, families and 
communities and accounting for a sizeable 
proportion of the global burden of disease and 
disability. A major problem is that much of 
depression is under-diagnosed and under-
treated, and compliance with antidepressants is 
often low, a fact that assumes significance 
given the prevalence of CAM use by those 
who are depressed. The most widely used 
CAM approaches in depression are herbal 
medicine [3, 4]. There is increasing interest in 
use of herbal medicine among people with 
major depression, which appears to be driven 
by patients and general public [5, 6, 7, 8, 9]. 
Saffron (stigma of Crocus sativus) is a 
culinary spice used in many Middle Eastern 
dishes [10]. It has also been used in traditional 
Persian medicine to relieve stomachaches, ease 
the pain of kidney stones, and treat depression 
[11, 12]. Some studies suggest that saffron 
may also have anticancer and memory-
enhancing properties [13, 14, 15]. Iran, the 
world's largest producer of saffron  
has been investing in research into saffron's 
potential medicinal uses. Much of the work 
surrounds its traditional application for 
alleviating depression [16, 17, 18, 19, 20]. The 
clinical findings suggest that saffron is a safe 
and effective antidepressant [16, 17, 18, 19, 
20]. For example, in a randomized, double- 
 

 

blind study, 30 mg of saffron extract (in 
capsules) given for 6 weeks resulted in 
significant alleviation of depression compared 
to those on placebo, and did so without evident 
side effects [17]. This study was a follow-up to 
a preliminary trial in which the same saffron 
preparation performed as well as imipramine 
for treating depression in a double-blind trial 
[16]. In further preliminary work, saffron was 
compared to the drug fluoxetine; it was found 
that saffron performed as well as the drug in 
the treatment of depression [18]. Because 
saffron is expensive, using it daily to address 
depression may not be practical. In addition, 
our recent study indicated antidepressant effect 
of petal of Crocus sativus compared to placebo 
and fluoxetine [19, 20]. As Petal of Crocus 
sativus is not expensive compared to its stigma 
(saffron) that is one of the most expensive 
spices in the world, there will be economical 
interests for further investigations by 
pharmaceutical industries. In this trial, we 
investigated the antidepressant effect of petal 
of Crocus sativus compared to stigma of 
Crocus sativus (saffron) in a 6-week double 
blind randomized trial. 

 
Methods 

This was a 6-week randomized and double 
blind clinical trial. The trial was conducted in 
the outpatient clinic of Roozbeh Psychiatric 
between December 2005 and January 2007.  
 
Participants 

Forty four adult outpatients who met the 
DSM-IV criteria for major depression based 
on the structured clinical interview for DSM 
IV participated in the trial [21]. Patients have a 
baseline HAM-D (17-item) score of at least 18 
and ≤ 25 [22]. Prospective participants with 
the following DSM-IV diagnosis were 
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excluded: current cognitive disorder in the last 
year; or current or past history of bipolar 
disorder, schizophrenia, schizotypal personality 
disorder and border line personality disorder. 
Patients were required to be free of all 
psychotropic medications for at least 4 weeks 
before study entry. Patients were selected to 
range in age from 18 to 55 years of age. As 
depression is a serious and potentially life 
threatening condition and the participants were 
outpatients so extensive safeguards were needed. 
Patients were excluded if they posed a 
significant risk of suicide at any time during 
participation. Persons who scored greater than 2 
on the suicide item of the HAM-D, or who were 
judged to have significant suicidal ideation or 
potential in the view of an investigator were 
excluded. Further, any clinically significant 
deterioration in the condition of the subject from 
baseline would result in exclusion. Those who 
left the study before completion were offered 
alternative and standard care immediately. 
Pregnant women or women not using medically 
accepted means of birth control were excluded. 
The trial was performed in accordance with the 
Declaration of Helsinki and subsequent revisions 
and all participants provided written informed 
consent, and the protocol satisfied the Tehran 
University of Medical Sciences Ethics 
Committee requirements. 
 
Preparation of Crocus sativus  

The petal and stigma of Crocus sativus in 
this study was identified by the Department of 
Cultivation and Development of Institute of 
Medicinal Plants, Tehran, Iran. The petal and 
stigma extract was prepared as follow: 120 g 
of dried and milled petal or stigma was 
extracted with 1800 ml ethanol (80%) by 
percolation procedure in three steps then the 
ethanolic extract was dried by evaporation in 
temperature between 35-40° C. Each capsule 
had dried extract of petal or stigma of Crocus 

sativus (15 mg), lactose (filler), magnesium 
stearate (lubricant), and sodium starch 
glycolate (disintegrant). The extract was 
standardized by safranal. Each capsule had 
0.30 – 0.35 mg safranal. 
 
Study design 

Patients underwent a standard clinical 
assessment comprising a psychiatric 
evaluation, a structured diagnostic interview 
and a medical history. Patients were 
randomized to receive capsule of petal of 
Crocus sativus or capsule of stigma of Crocus 
sativus in a 1: 1 ratio using a computer-
generated code. The assignments were kept in 
sealed, opaque envelopes until the point of 
analysis of data. The randomization and 
allocation process was done by the pharmacist 
of the Roozbeh hospital. In this double-blind 
trial, patients were randomly assigned to 
receive capsules of petal or stigma of Crocus 
sativus 15 mg bid (Group A or B) for a 6-week 
study. Two patients dropped out over the trial 
due to consent withdraw (one from the each 
group). Patients were assessed by a 
psychiatrist at baseline and after 1, 2, 4, and 6 
weeks after the medication started. The 
principal measure of the outcome was the 17-
item HAM-D. Remission was defined as an 
endpoint HAM-D total score of ≤7. The rater 
(psychiatrist) used standardized instructions in 
the use of HAM-D. The mean decrease in 
HAM-D score from baseline was used as the 
main outcome measure of response of 
depression to treatment. Throughout the study 
the person who administrated the medications, 
rater and patients were blind to assignments. 

 
Side effects 

Side effects were systematically recorded 
throughout the study and were assessed using a 
checklist administered by a resident of 
psychiatry on day 3, 7, 14, 21, 28 and 42.  
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(Table 2).  
 
Statistical analysis 

A two-way repeated measures analysis of 
variance (time- treatment interaction) was used. 
The two groups as a between-subjects factor 
(group) and the five weekly measurements 
during treatment as the within-subjects factor 
(time) were considered. This was done for 
HAM-D total scores. In addition, a one-way 
repeated measures analysis of variance with a 
two-tailed post hoc Tukey mean comparison test 
were performed in the change from baseline for 
HAM-D scores in each group. To compare the 
two groups at baseline and the outcome of two 
groups at the end of the trial, an unpaired 
Student's t-test with a two-sided P value was 
used. Results are presented as mean ± SD.  
 

Differences were considered significant with 
p<0.05. To compare the demographic data and 
frequency of side effects between the protocols, 
Fisher’s exact test (two sided) was performed. 
To consider, a=0.05, ß=0.2, the final difference 
between the two groups at least score of 5 on the 
HAM-D total scores that is clinically detectable, 
S=5 and power= 80%, the sample size was 
calculated at least 15 in each group. ITT analysis 
with LOCF procedure was performed.  
 

Results 
No significant differences were identified 

between patients randomly assigned to the 
group 1 or 2 conditions with regard to basic 
demographic data including age and gender 
(Table 1). Forty two patients completed the 
trial.  
 

 
 

Table 1. Baseline data 
 Petal of Crocus sativus Group Stigma of Crocus sativus Group 

Women 10 12 
Man 9 13 

Age (Mean ±SD) 34.31 ± 8.40 (year) 35.13 ± 5.85 (year) 
Weight  (Mean ±SD) 71.04  ± 10.04 69.18  ± 9.00 

Height (cm) 173.95 ± 7.66  (cm) 175.27 ± 9.28  (cm) 
Duration of recent 

episode (Mean ±SD) 
2.45 ±1.81 (month) 2.52 ± 1.89 (month) 

Medications history Fluoxetine: 16; Nortriptyline: 2; 
Sertraline: 2;  Citalopram: 2 

Fluoxetine: 15; Nortriptyline: 4; Sertraline: 2; 
Citalopram: 1  

 
Table 2. Clinical complications and side effects were reported as number per group. 

Side Effects Petal of Crocus sativus Stigma of Crocus sativus P 

Anxiety 5 6 1.00 

Decreased Appetite 4 3 1.00 

Increased Appetite 4 6 0.72 

Sexual Dysfunction 3 3 1.00 

Tremor 2 1 1.00 

Nausea 3 4 1.00 

Headache 4 3 0.69 

Sweating 2 3 1.00 

Heart Pounding  3 5 0.69 

Insomnia 3 3 1.00 
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Efficacy: Petal of Crocus sativus versus 
fluoxetine 

The mean ± SD scores of two groups of 
patients are shown in Figure 1. There were no 
significant differences between the two groups 
in week 0 (baseline) on the Hamilton 
Depression Rating Scale (t=0.41, d.f. = 42, 
P=0.68). The difference between the two 
treatments was not significant as indicated by 
the effect of group, the between-subjects factor 
(Greenhouse-Geisser correction; d.f. = 1, F= 
0.05, P=0.81). The behavior of two treatments 
was homogeneous across the time (groups-by-
time interaction, Greenhouse-Geisser 
correction; F=0.63, d.f. = 1.92, P=0.52).  In 
addition, a one-way repeated measures 
analysis of variance showed a significant 
effect of both treatments on Hamilton 
Depression Rating Scale scores (P<0.0001). In 
the petal and stigma group post-hoc 
comparisons showed a significant change from 
week 1 on the Hamilton Depression Rating 
Scale scores. The difference between the two 
treatments was not significant at the endpoint 
(week 6) (t=1.01, d.f. = 42, P=0.31). The 
changes at the endpoint compared to baseline 
were: -13.45± 4.84 (mean±SD) and -12.18 ± 
3.72 for stigma and petal of Crocus sativus 
respectively. No significant difference was 
observed on the change of scores of the 
Hamilton Depression Rating Scale at week 6 
compared to baseline in the two groups 
(t=0.97, d.f. = 42, P = 0.33). There were no 
significant differences between two treatments 
in terms of the percentage of responders (at 
least 50% drop in the Hamilton Depression 
Rating Scale score) (stigma of Crocus sativus: 
77.27%, 17 of 22 and petal of Crocus sativus: 
68.18%, 15 of 22). In addition, in the both 
treatments, the remission rate was 18%. 

 
 

Clinical complications and side-effects 
Ten side effects were observed over the trial. 

The difference between the petal and stigma of 
Crocus sativus in the frequency of side effects 
was not significant (Table 2).  

 
Discussion 

Despite a long history of folk and anecdotal 
use, complementary medicine modalities have 
received relatively little attention in the 
conventional medical world until recently. 
Modalities such as botanical medicines, lifestyle, 
nutrition, and acupuncture have silently played a 
role in the treatment of depressive illness, as they 
are clearly sought by the public, and the 
perception has been that their utilization has 
increased [8]. 

The Persian herb saffron, long used in 
cooking, is made from the dried stigma (top of 
the female portion) of the Crocus sativa 
flower. As a spice it is used for coloring and 
flavor improving while giving a distinct aroma 
and a beautiful golden color [10]. As a 
therapeutically plant, saffron it is considered 
an excellent stomach ailment and an 
antispasmodic, helps digestion and increases 
appetite [10]. The best evidence for medicinal 
effects of saffron involves treatment of 
depression [16, 17, 18, 19, 20, 23]. Because 
saffron is the most expensive spice, this 
limitation makes it less interesting for 
pharmaceutical industry. The present study was 
carried out to compare antidepressant effect of 
petal and stigma of Crocus sativus. In this small 
preliminary double-blind and randomized 
comparison of petal and stigma of Crocus 
sativus in the treatment of mild to moderate 
depression, petal of Crocus sativus at this dose 
was found to be effective similar to stigma of 
Crocus sativus. The clinical relevance of this  
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Figure 1. Mean ± SD scores of two groups of patients on the Hamilton Depression Rating Scale. Ns = non -
significant and *** = P<0.001. The horizontal symbols (***) were used to express statistical significance versus 

their respective baseline value and vertical symbols (ns) were used for between group comparisons. 
 
finding was emphasized by the improvements 
seen in the Hamilton Depression Rating Scale 
measures in the both group. Moreover, there 
were no significant differences in the two 
groups in terms of observed side effects. It has 
been reported that stigma of Crocus sativus 
has antidepressant effect by at least three 
clinical trials [16, 17, 18]. Moreover, this 
study is in line with our recent reports that 
suggest antidepressant effect for petal of 
Crocus sativus [19, 20]. The result of this 
study is in the line with a preclinical study that 
has reported an antidepressant effect for petal 
of Crocus sativus that was similar with its  
 

stigma in an animal model for depression [10]. 
 

Conclusion 
The main overall finding from this study is 

that petal of Crocus sativus as well as stigma of 
Crocus sativus may be of therapeutic benefit in 
the treatment of mild to moderate depression. A 
large- scale trial is warranted.  
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