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SAFFRON
Crocus sativus L.

Family
Iridaceae, the iris family. It is a close relative of 
freesias and gladioli.1

Parts Used
Stigma, usually joined at the base to a short  
style, rarely used plant parts.

Description
The saffron crocus is a perennial, stemless plant 
that grows from a rounded bulb (or corm). Each bulb 
produces one to seven flowers with a honey like 
smell. The blue violet, lily shaped flowers appear 
in autumn and erect grass-like leaves emerge just 
before, with or after the flowers. They grow 15cm 
to 20cm in height. The saffron spice is the stigma 

of the flowers (the red filaments, or style, that form 
the female reproductive parts). The pistil includes 
the top stigma as well as a long style that contains 
the ovary of the plant. At harvest the whole flower 
is removed from the plant then the stigma and style 
are separated from the flower and dried. Saffron 
is generally traded as whole filaments so the 
consumer can see they are purchasing pure saffron. 
The saffron crocus is thought to have originated in 
south west Asia or the Mediterranean region. It is a 
sterile flowering plant so it does not produce seed, 
and therefore its spread throughout the world has 
been dependent on human activity and the trade 
and transport of the corms. The finer details of the 
origins of the saffron crocus are somewhat disputed 
but generally it is believed that selections were 
made from the wild species, Crocus cartwrightianus, 
for unusually long stigmas and through this process, 
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a sterile mutant form now known as Crocus sativus 
has emerged.2,3

Traditional Use
Even in the luxurious world of spices saffron 
stands out. It is highly valued in different cuisines 
for its distinctive colour, exceptional taste and 
unique aroma. It holds the salubrious title of the 
world’s most expensive spice with its market price 
reaching EUR20,000 (approximately AUD30,000) 
per kilogram. Consequently it is also the target 
of frequent fraud, adulteration and mislabelling 
practices. In late 2019 a fake saffron crime ring was 
uncovered in the United Kingdom which sparked an 
international investigation. In 2010 Spain exported 
190,000 kilograms of saffron, worth 50 million USD 
(70 million AUD), but the country’s total production 
amounted to only 1500 kilos. At the time a local 
farmers’ union reported that up to 90 per cent of 
Spanish exports were fraudulent. The industry has 
tried to crack down on these fake and mislabelled 
products but the problem still persists and the 
market for fake saffron is closing many real saffron 
farmers down.4,5

Saffron can be found on the market in the form 
of entire dried stigmas (the raw material used by 
The Herbal Extract Company) or as a finely ground 
powder. Powdered saffron has the ability to be 
adulterated by other products, especially turmeric 
(Curcuma longa) and by the yellow stamen (male 
reproductive parts) of the saffron flower. Gardenia 
(Gardenia jasminoides), butterfly bush tree (Buddleja 
officinalis), safflower (Carthamus tinctorius) and 
calendula (Calendula officinalis) are among the 
most frequently used adulterants in saffron. For the 
detection of plant adulterants in saffron there are 
several chromatographic methods, nuclear magnetic 
resonance spectroscopy and modern genetic 
fingerprinting techniques. A new and sophisticated 
saffron adulteration method with gardenia was 
recently discovered in the European saffron market 
but a 2017 analytical methodology has been 
developed for the detection of the adulteration 
of saffron samples with gardenia through the 
determination of geniposide as an adulteration 
marker.6,7

Also known as red gold, or the golden spice, the 
high price is a result of the high manual labour 

required for its cultivation, harvesting and handling. 
It is painstakingly harvested by hand from the light 
purple, autumn flowers of the small, low growing 
crocus. It can take 40 hours of hard manual 
labour to produce just one kilogram of high quality 
saffron. Each flower yields only three small reddish 
threadlike stigmas (the female organ). Approximately 
150,000 to 250,000 flowers must be carefully picked 
one by one in order to produce one kilogram of 
the spice. Or about 15 to 20 flowers are needed to 
produce 100 milligrams of saffron filaments, which, 
if high quality, is the quantity required to colour and 
flavour a dish for four to eight people. Iran is the 
world’s largest producer of saffron and accounts 
for more than 90 per cent of world production. 
It is also an important export from Kashmir in 
India. The production of saffron in Australia is a 
small but growing industry. Statistics from the 
last 10 years indicate that there were 80 saffron 
producers in Australia, producing about 10 kilograms 
annually.8,9,10,11

From time immemorial saffron has also been 
considered a medicinal plant because it possesses 
therapeutic properties. This is illustrated in frescoes 
found on the island of Santorini, dating back to 
1627 BC, where it is possible to observe an offering 
of some type of crocus stigmas (saffron or Crocus 
cartwrightianus) being made to the goddess 
Thera. Though saffron is best known for its use in 
traditional Persian medicine it was also used by 
the ancient Greeks and Egyptians, as well as in the 
Ayurvedic tradition of India. Its traditional medical 
indications were many and included cramps, 
asthma, menstrual conditions, liver disease and 
pain. In Ayurveda, saffron is said to support the 
tonic action of other herbs (such as shatavari) and 
when used as a spice promotes assimilation of food 
into deeper tissues. The origin of the word saffron 
is the French term safran, which was derived from 
the Latin word safranum, and comes from the Arabic 
word “za’faran” that means “yellow” reflecting the 
high concentration of carotenoid pigments present 
in the stigmas. In seventh century BC it appeared 
in an Assyrian botanical dictionary in which it was 
indicated for breathing difficulties, painful urination, 
menstrual disorders and “diseases of the brain”, the 
last two uses corresponding to some of the best 
researched modern applications. Culpeper also 
noted that saffron “quickens the brains”. Saffron was 
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included in the Catalogues of Medicinal Plants and 
in the European Pharmacopoeia, from the 16th until 
the 20th centuries, being part of a great number 
of compounded formulas. During the Middle Ages 
(5th to 15th Centuries) it was used by midwives in 
deliveries for the sedative and antispasmodic action. 
It has also been used to treat eye diseases, heal 
wounds, fractures and joint pain and for many other 
uses, leading to Pliny the Elder describing it as a 
kind of panacea in his Naturae Historiarum XXXVII.12

Constituents
Crocin and crocetin, carotenoid oxidation 
products (mainly safranal and the bitter glucoside 
picrocrocin), zeaxanthin, lycopene, carotene and 
vitamins particularly riboflavin (vit B2) and thiamine 
(vit B1). The intense red colour comes from an 
extraordinarily high content of carotenoid molecules, 
mainly the crocins. When saffron is consumed the 
crocins release the carotenoid crocetin into the 
bloodstream. The odour and flavour comes from the 
carotenoid oxidation products, mainly safranal for 
the aroma and the bitter comes from the glucoside 
picrocrocin.13,14

Actions
Nervine tonic, antidepressant, anxiolytic, 
adaptogen (TCM), neuroprotective, cognitive 
enhancer, sedative, antioxidant, anti-inflammatory, 
anticarcinogenic, antinociceptive (inhibits the 
sensation of pain), analgesic, anticonvulsant, 
expectorant, emmenagogue, aphrodisiac, 
cardiotonic, hypotensive, antispasmodic, 
diaphoretic, hypoglycaemic, hypolipidaemic.

Pharmacological Activity
Throughout the past three decades increased 
scientific attention has been given to examining 
saffron’s use as a potential therapeutic or preventive 
agent for a number of health conditions including 
cancer, cardiovascular disease and depression. 
Saffron has been shown to improve numerous health 
related physiological and psychological outcomes. 
A recent systematic review examined the current 
state of scientific evidence from randomised 
controlled trials regarding the efficacy of saffron on 
psychological and behavioural outcomes. Findings 

from initial clinical trials suggest that saffron can 
improve the symptoms and effects of depression, 
premenstrual syndrome, sexual dysfunction and 
infertility, and excessive snacking behaviours. A 
selection of these trials is below.15

Alzheihmer’s Disease Activity

Preliminary trials of saffron’s impact on brain 
function and the management of Alzheimer’s disease 
are promising. In a 2020 systematic review of 
randomised controlled trials saffron was shown to be 
equally effective to common symptomatic drugs for 
mild cognitive impairment and Alzheimer’s disease 
and resulted in no difference in the incidence of side 
effects when compared with placebo or drugs.16

In a double-blind, randomised, controlled phase 
2 study saffron was found to be as effective as 
donepezil, one of the most recently approved 
cholinesterase inhibitors which are the leading 
class of Alzheimer’s drugs. The results indicate that 
patients with mild to moderate Alzheimer’s disease 
receiving saffron experienced statistically significant 
benefits in cognition after 22 weeks treatment. 
The dose of saffron was 15mg a day for four weeks 
increased to 15mg twice a day for 18 weeks. Forty-
seven people completed the study (24 in the saffron 
group and 23 in the donepezil group). Scores on the 
Alzheimer’s Disease Assessment Scale-Cognitive 
Subscale improved by 3.96 points in the saffron 
group and by 3.77 points in the donepezil group. 
Scores on the Clinical Dementia Rating Scale-Sums 
of Boxes improved by 0.77 points in the saffron 
group and by 0.83 points in the donepezil group. 
While there was no statistical difference between 
saffron and donepezil saffron did have an advantage 
in adverse events, vomiting occurred significantly 
more frequently in the donepezil group.17

Similarly the use of saffron in 46 patients with 
mild-to-moderate Alzheimer’s disease for 16 weeks 
improved cognitive function. In this randomised, 
double-blind, placebo-controlled study each person 
was given either a placebo or 15mg of saffron extract 
twice a day for 16 weeks. The researchers said 
that saffron’s mechanism in benefiting Alzheimer’s 
disease may be the inhibition of aggregation and 
deposition of amyloid beta plaque in the brain.18
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Depression and Insomnia Activity

Saffron is also nicknamed the “sunshine spice” not 
just due to its distinct colour but because it may 
also help brighten the mood. Saffron was used in 
traditional Persian medicine for treating depression 
and depression is the condition for which saffron has 
the strongest scientific support. The initial evidence 
was provided by two small, double-blind studies. 
The first was a six week, randomised, double-blind, 
placebo-controlled trial of 35 people with mild 
to moderate depression who were given either a 
placebo or 30mg of saffron. The saffron was not 
standardised. At the end of the six-week study the 
saffron group had a significantly greater improvement 
on the Hamilton Rating Scale for Depression.19

Results of a 28 day, parallel group, double-blind, 
randomised controlled trial published earlier this 
year (2020) suggest saffron intake was associated 
with improvements in sleep quality in adults with 
self-reported sleep complaints. Fifty five healthy 
adults with self-reported sleep problems were 
randomised to receive either saffron extract (14mg 
twice daily) or a placebo. Previous research in 
2019 by the scientists showed saffron (14mg twice 
daily) was an effective add on to pharmaceutical 
antidepressants in patients experiencing mild to 
moderate depression. Many of the people in the 
study reported improvements in their sleep. This 
was an eight week, randomised, double-blind, 
placebo-controlled study.20,21

There are more than half a dozen clinical trials 
conducted evaluating the efficacy of saffron in mild-
to-moderate depression where saffron was shown 
to be more effective than placebo at alleviating 
depression and just as active as conventional drugs, 
including fluoxetine (Prozac - a selective serotonin 
reuptake inhibitor (SSRI) which can cause sexual 
dysfunction), where saffron has also been shown 
to improve fluoxetine-induced sexual dysfunction in 
both men and women. In other words it can improve 
the side effects of these conventional treatments. 
It appears to be safe to add to conventional 
antidepressant drugs especially SSRIs.22,23,24

A randomised study conducted in Iran for two 
months found that saffron alleviated five major 
symptoms of withdrawal in patients undergoing 
maintenance treatment for opioid addiction. The 
symptoms included diarrhea, rhinorrhoea, myalgia, 

temptation, and loss of appetite. Forty-four men 
of addiction treatment centres, aged from 21 to 67 
years, participated. The test group was treated with 
methadone syrup and “self-made” saffron capsules 
(30mg), and the control group received methadone 
syrup and placebo capsules. All participants were 
stable, had received a fixed dose of methadone 
for several months, and did not have any mental 
or physical symptoms. The saffron and placebo 
capsules were dispensed by the researcher once 
a week for eight weeks in the clinic at the time of 
the weekly dose of methadone. The methadone 
dose was decreased by 5mg per week. Patients 
had 24-hour access to medical help by phone, and 
symptoms were recorded at the clinic each week.25

A 2017 randomised, double-blind study found 
a significant decrease in negative mood and 
symptoms related to stress and anxiety compared to 
placebo in adults reporting low mood, when treated 
with concentrated extract of saffron (28mg/day) 
for four weeks. A lower dose of extract (22mg/day) 
was not effective. The beneficial effects were more 
prominent for depression (by reducing negative 
affect rather than increasing positive affect) and 
stress.26

The same extract was tested in a randomised, 
double-blind, placebo-controlled trial in teenagers 
aged 12 to 16 who were suffering from mild to 
moderate depression or anxiety. Patients were given 
tablets containing placebo or saffron (14mg twice a 
day) for eight weeks. Saffron was associated with 
greater improvements in depression, separation 
anxiety and social phobia.27

Saffron (50mg twice a day), taken for 12 weeks, 
significantly improved symptoms in patients with 
mild to moderate mixed anxiety and depression 
in a recent double-blind, randomised, placebo-
controlled trial.28

In a double-blind, randomised and placebo-
controlled trial conducted on 60 new mothers 
saffron (15mg twice a day), taken for eight weeks, 
reduced the severity of depression in those with 
postpartum, mild to moderate depression.29

Reproductive Health Activity

In traditional medicine saffron has been used as a 
facilitator of difficult delivery, was useful in treating 
uterus pain and for regulating the menstrual cycle. 
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A recent study showed that the use of saffron 
can shorten the delivery process. In this study 30 
women were randomly divided into two groups 
who took saffron capsules (250mg) and placebo 
capsules as positive group and control group, 
respectively. The results showed that administration 
of saffron capsule at the beginning of the active 
phase of labour (one capsule every two hours for 
maximum three capsules) could shorten the active 
phase of labour time in saffron consumer group.30

Saffron stigma (30mg/day of extract) over two 
menstrual cycles significantly relieved symptoms 
of premenstrual syndrome (PMS) in a double-blind, 
placebo-controlled clinical trial. In this study they 
used saffron stigma prepared as follows: 120g of 
dried and milled petal was extracted with 1800mL 
ethanol (80%) by percolation procedure in three 
steps, then the ethanolic extract was dried by 
evaporation in temperature between 35 to 40°C. 
Each capsule had dried extract of saffron (15mg), 
lactose (filler), magnesium stearate (lubricant) and 
sodium starch glycolate (disintegrant).31

Saffron was significantly better than placebo for 
postmenopausal women who were experiencing 
hot flushes and mild to moderate depression. Fifty 
six women completed the study. They randomly 
received either saffron (15mg twice a day) or 
placebo for six weeks.32

Eye Health Activity

As would be expected, given its high levels of 
carotenoids, saffron is showing promise in eye 
health especially for the retina. The influence 
of saffron on retinal health was first clinically 
investigated by researchers from Italy and 
Australia in a double-blind trial that was reported 
in December 2010. Daily intake (20mg) of saffron 
for 90 days was associated with a significant 
improvement in retinal function in 25 patients with 
age related macular degeneration.33

Saffron supplementation (20mg per day for three 
months) modestly improved visual function in 
participants with age related macular degeneration 
a 2019 randomised clinical trial in 100 people 
found.34

A recent double-blind placebo-controlled 
randomised trial found that daily supplementation 
with 30mg of saffron for six months may result 

in a midterm, significant improvement in retinal 
function in 60 patients with age related macular 
degeneration.35

Glaucoma is caused by increased pressure within 
the eye, known as intraocular pressure. Saffron 
extract seemed to exert an ocular hypotensive 
effect (to reduce the intraocular pressure of the 
eye) in primary open angle glaucoma. This effect 
became evident after three weeks of therapy. The 
researchers said the role of oxidative damage in the 
development of glaucoma makes antioxidants such 
as saffron an attractive target for potential clinical 
use. Thirty-four clinically stable glaucoma patients 
receiving treatment with timolol and dorzolamide 
eye drops were enrolled in this prospective, 
comparative, randomised interventional pilot study. 
Seventeen people received saffron (30mg per 
day) for one month as an adjunct to timolol and 
dorzolamide.36

Cardiovascular, Type 2 Diabetes, Weight Loss and 
Exercise Activity

A recent review article summarised different studies 
regarding the beneficial properties of saffron in 
different components of metabolic syndrome 
including high blood pressure, high fat, high blood 
glucose and obesity. The results of the most 
relevant animal and human studies showed the 
potential use of this plant in metabolic syndrome risk 
factors especially diabetes mellitus. The researchers 
concluded that saffron has therapeutic potential 
particularly in cardiovascular disease.37

Saffron supplementation (100mg per day) in type 
2 diabetes patients had beneficial effects on blood 
pressure as it decreased systolic blood pressure 
after 12 weeks. This 2019 placebo-controlled, 
randomised clinical trial was performed on 80 type 2 
diabetes patients. Subjects were randomly assigned 
to either saffron (40 people) or placebo (40 people) 
groups.38

Saffron could prevent metabolic syndrome and 
prevent increases in blood glucose. The aim of a 
recent randomised triple-blind placebo-controlled 
study was to assess whether saffron prevents 
olanzapine induced metabolic syndrome and 
insulin resistance in patients with schizophrenia. 
Twenty two patients diagnosed with schizophrenia 
who were on olanzapine (an antipsychotic drug) 
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treatment (5 to 20mg daily) were randomly allocated 
to receive a 30mg capsule of saffron daily for 12 
weeks. There was a significant difference in fasting 
blood sugar in the saffron group. In addition, saffron 
could effectively prevent reaching the criteria of 
metabolic syndrome as early as week six.39

Saffron seems to be a valuable discovery to reduce 
food craving and snacking. Based on preclinical and 
clinical studies reporting positive antianxiety and 
antidepressant effects for saffron, a team of French 
scientists wondered if the herb might balance mood 
and reduce snacking and the desire to eat, making it 
a suitable supplement for people undertaking weight 
loss programs. In a randomised clinical trial in 60 
women saffron treatment (176.5mg per day) resulted 
in a significantly greater body weight reduction 
than placebo over eight weeks. But the main result 
was a striking reduction in weekly snacking events 
with saffron (reduced from 6.1 to 2.9) compared 
to the placebo group (reduced from 6.3 to 4.5). 
The researchers concluded that a combination of 
an adequate diet with saffron might help people 
engaged in a weight loss program in achieving their 
objective.40

In patients with metabolic syndrome 100mg daily of 
saffron for 12 weeks produced improvement in some 
indices related to risk factors for cardiovascular 
disease (i.e. heat shock proteins).41

Recent evidence has suggested the use of saffron 
as an antidiabetic drug. The hypoglycaemic and 
hypolipidaemic effects of saffron were reported 
in several animal studies involving experimental 
diabetes and its complications such as diabetic 
nephropathy and encephalopathy.42

Delayed onset muscle soreness (DOMS) is the 
pain and discomfort that may be felt for a few 
days after strenuous exercise. It is experienced 
as stiffness, tenderness, and pain during physical 
activity. DOMS is problematic for people in training 
because, aside from the discomfort, it can limit 
exercise and training. In a randomised, double-blind, 
placebo-controlled trial, 39 sedentary men were 
given a placebo, 300mg of saffron, or 75mg of the 
nonsteroidal anti-inflammatory drug indomethacin 
for 10 days, starting one week before exercise 
and continuing for three days. The placebo group 
experienced severe pain for three days after the 

exercise, but pain in the saffron group was 11.2 
times lower than baseline scores after 24 hours. 
Pain in the indomethacin group took three days to 
disappear, but the saffron group had no pain after 
48 hours. The researchers concluded that saffron 
can be used to prevent DOMS and alleviate DOMS 
symptoms.43

Asthma Activity

Several studies, including a 2019 double-blind, 
randomised placebo-controlled trial, have reported 
the effects of saffron on asthmatic patients 
suggesting that saffron seems to be an effective 
and safe option (in eight weeks supplementation) 
to improve clinical symptoms of patients with 
allergic asthma. Saffron (two 50mg oral capsules 
daily) improved the frequency of clinical symptoms 
of the patients (i.e. frequency of the shortness 
of breath during the day and night time, use 
of salbutamol spray, waking up due to asthma 
symptoms and activity limitation) in comparison to 
the placebo. Besides, asthma severity decreased 
almost significantly in the saffron group. It was also 
found that saffron, in comparison with the placebo, 
significantly reduced the systolic and diastolic blood 
pressure, triglycerides and low density lipoprotein 
cholesterol.44

Urinary System Activity

Herbalists and traditional healers in the West Bank 
regions of Palestine use saffron as one of the 
principal herbs for bed wetting.45

Immune and Cancer Activity

Saffron has demonstrated antitumour and cancer 
preventive activities in vivo and in vitro but the exact 
mechanism of the anticancer effect is not clear. 
Researchers have suggested that the anticancer 
activity of saffron and its compounds is related to 
antioxidant properties of carotenoids.46

Saffron may have short term immunomodulating 
effects. The results of a randomised clinical trial 
suggest that the sub chronic daily use of 100mg of 
saffron has temporary immunomodulatory activities 
without any adverse effects. In the study 45 healthy 
men took saffron for six weeks.47
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Indications
•	 Low mood, mild to moderate depression, anxiety, 
insomnia, cognitive disorders, to improve brain 
function, Alzheimer’s disease, Parkinson’s disease

•	 Respiratory issues including cough, asthma 
•	 Liver disease
•	 To support normal menstruation and for 
menstruation problems such as dysmenorrhoea, 
PMS, chronic uterine haemorrhage

•	 Pain, spasms, osteoarthritis, traditionally used for 
seizures 

•	 Colic, bedwetting
•	 Cardiovascular disorders, diabetes, weight loss, 
obesity, metabolic syndrome

•	 To support healthy retinal function, eye health, 
macular degeneration 

•	 Fevers
•	 Potential role in the treatment of cancer

Energetics
Sweet, neutral.

Use in Pregnancy
Saffron has been used as a spice and food colouring 
agent for centuries and is likely to be safe when 
consumed in the usual dietary doses. Whether high 
dose saffron is safe in pregnancy remains to be 
confirmed.

Contraindications
Saffron should be used under professional 
supervision in the treatment of any mental health 
condition to promote safety.

Drug Interactions
Possible additive effects with hypotensive, 
hypoglycaemic, anticoagulant and antiplatelet 
medications.49

Administration and Dosage
Liquid Extract:	 1:20

Alcohol:	 50%

Weekly Dosage:50	 5 to 25mL

(1mL is equivalent to 50mg of the dry herb)

Saffron is so highly concentrated in carotenoids 
that effective clinical doses are not high, helping to 
keep the cost down. The common effective doses 
in clinical trials is 30 to 50mg per day. The trials in 
age related macular degeneration used just 20mg 
of dried stigma per day. Most of the other trials 
used 30mg per day of a concentrated extract, 
probably corresponding to around 180mg per day of 
stigma.53,54
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