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Beneath the layers of this humble hero lie many nutrition benefits. 
With just 7% of Australian adults and 5% of children meeting the 
daily recommended intake for vegetables1,2, it’s important to find 
ways to help Aussie families reach this daily goal. A staple in most 
shopping trolleys, onion is added to a variety of common dishes 
across many cuisines, but many of us don’t think of it as part of our 
daily recommended five serves of vegetables. Just half an onion 
eaten over a number of meals during the day, can help us reach 
our five-a-day.

Whilst the onion may not be the hero ingredient of many meals, 
it definitely stands out in terms of its health attributes. From 
supporting gut, heart and brain health to fighting free radical 
damage, onions are a reliable, versatile and affordable pantry 
staple. It’s time to elevate the status of this ‘nutrition ninja’ in your 
everyday favourite family meals.

With a young family of my own, we enjoy onions across a variety 
of dishes from breakfast to dinner. Along with my colleague  
Lisa Yates Adv APD, I am excited to share the latest onion nutrition 
research along with usage tips, so all Australians can reap the 
benefits by including more onions in their diet. 

There is nothing better than that sweet succulent smell of cooked 
onions to stimulate your taste buds so go ahead, grab an onion 
today and try it blended, sautéed, baked or caramelised. It’s the 
everyday delicious veggie that helps to keep you and your kids’ 
mind and body healthy on the inside and out.

Teri Lichtenstein, Accredited Practising Dietitian (APD)

Introduction
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THE NUTRITION NINJA
Onions are a natural source of folate, vitamin C and antioxidants and  
have many health benefits:3,4

Good for 
the gut
Onions are a natural 
source of fructans, a 
prebiotic fibre that 
helps support good 
gut health*

Onions contain folate 
and vitamin C. These 
essential nutrients support 
optimal brain function 
and help to minimise 
fatigue.*

�Plant power   
Onions deliver a unique bundle of vitamins and antioxidants,5 protecting cells 
from free radical damage and inflammation, as well as keeping the immune 
system strong to reduce the risk of developing chronic disease*:

Good for  
Gut Health

Food for 
Brain Health

Antioxidant  
& Anti- 

inflammatory

Good for 
Heart Health

Onions are naturally low in saturated fat and sodium  
so contribute to heart health by helping to lower  
blood cholesterol and blood pressure.*

*As part of a healthy, varied diet.

Heart Health

Folate Vitamin C Quercetin Sulfoxides Anthocyanin 
(red onion only)

Good 
Mood 
Food 
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This report refers to brown, white and red 
onions, which are members of the Allium cepa 
family of plants and are similar to garlic, leeks, 
green onions and shallots.

The Australian Dietary Guidelines define a serve 
of vegetables as 75g or ½ cup (diced) or ½ a 
medium onion.2 The recommended amount of 
vegetable serves for adults is 6 serves for men 
and 5 serves for women. Children (aged 1-3 
years) need 2½ serves a day or between  
4½ - 5½ serves (ages 4 – 18 years).6

HOW MUCH and  
HOW OFTEN

DID YOU KNOW? 
 
• �Onions are low in 

energy with about 
100kJ or 25kcal in  
½ onion (75g) 

• �Onions are naturally 
low in sugars, 
saturated fat and 
sodium

• �Onions’ flavour and 
aroma are due to 
natural sulfoxide 
compounds

• �All fruits and 
vegetables like onions 
score 4-5 health stars
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NUTRITION INFORMATION
Servings per package: 2 serves per onion. Serving size: ~75g or ½ onion

Average Quantity per Serving Average Quantity per 100g

Energy 106kJ (25kcal) 141kJ (33kcal)

Protein, total 1.0g 1.3g

Fat, total <1.0g <1.0g

 – saturated 0g 0g

 – trans 0g 0g

 – polyunsaturated 0g 0g

 – monounsaturated 0g 0g

Carbohydrate 4.8g 6.4g

 – sugars 3.8g 5.0g

Dietary fibre, total 1.6g 2.1g

Sodium 5.5mg 7.3mg

Potassium 124mg 165mg

Folate 22.3ug DFE (11% RDI) 29.7ug DFE

Vitamin C 5mg (13% RDI) 6.7mg

Polyphenols 30mg GAE 41mg GAE

Quercetin 30mg 39.4mg

Anthocyanins 7.2mg 9.6mg

Fructans 1.4g 1.9g

Cysteine sulfoxide 41mg 55mg

Gluten 0mg 0mg

“<” means less than, g = gram, mg = milligram, ug= microgram. Anthocyanins in red onion only.
Sources: FSANZ Australian Food Composition Database 2019. USDA ORAC of Selected Foods, Release 2 2010 (total polyphenol content only)
USDA Flavonoid Content of Selected Foods Release 3.1, Phenyl Explorer database
Lu X et al. Determination of quercetins in onion (Allium cepa) using infrared spectroscopy. J Agric Food Chem. 2011 Jun 22;59(12):6376-82.  
Muir JG et al. Fructan and free fructose content of common Australian vegetables and fruit. J Agric Food Chem. 2007 Aug 8;55(16):6619-27. 
Kubec R, et al. Chromatographic methods for determination of S-substituted cysteine derivatives--a comparative study. J Chromatogr A. 2009 Oct 
9;1216(41):6957-63.

NUTRITION INFORMATION PANEL
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Onions contribute a range of distinctive flavours 
to a variety of cuisines. Thanks to the versatility 
of the Allium cepa family, you can easily include 
½ onion in your everyday meals to help increase 
your family’s vegetable intake. Onions are a truly 
global food and can be enjoyed for breakfast, 
lunch and dinner and everything in between.

Start off your day by adding some chopped 
onions to an omelette or breakfast frittata. For 
lunch, why not spice up a wrap or roll with a few 
Spanish onion rings. When it comes to dinner, 
onions are a staple for so many family meals. 
Whether it’s the base ingredient in soups, stews 
and casseroles, or more of a feature ingredient 
such as an onion gravy for a classic roast lamb, 
it really is quite easy to eat at least ½ onion 
during the day and reap the nutrition and health 
benefits of this humble vegetable. 

EAT ONIONS EVERY DAY

8

 
 Diced carrot, celery 
and onion make an 

aromatic base for many 
stocks, soups and stews 

- known by chefs as 
mirepoix.



TIPS TO ENJOY ONIONS 
EVERY DAY
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Raw onions 
lend a sharp, crisp 

edge to dips 
and salads

Blood 
orange  

and  
Spanish 
onion  

make a pretty pair 
on a salad plate

Cheese and 
onion  

a classic combination 
with countless 

variations and a sure 
way to boost 

the flavour  
of a basic toastie 

� Include finely 
chopped 
onion into 

fried rice or San 
Choy Bau for 

delicious 
flavour  
and aroma

Slow  

cooked 
onions 

turn a basic 
sausage sizzle 
into something 

special

Add onions  
to your kids’ 

favourite 
meals,  

whether it’s spag bol,  
mac n cheese or  
shepherds pie

Throw in a few small 
onions when making 

roast vegetables.  
The succulent 

sweetness  
will add a unique 
taste dimension

Potato and onion 
two staple ingredients that work magic 

together. Whether lightly sautéed,  
combined to make a creamy onion mash  

or grated and fried in a rosti, together  
these become so much more than  

the sum of their parts

Fresh  
spicy onion  
tomato salsa goes 
well with chicken, 

fish or meat
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Onions are one of the top common food sources of polyphenols 
flavonoids, specifically quercetin.7 These naturally occurring 
phytonutrients act as antioxidants and anti-inflammatories to help protect 
against free radical damage and inflammation, which can contribute to 
ageing and chronic disease.

Onions contain over 25 phytonutrient compounds including quercetin, 
sulfoxides and anthocyanins (in red onion only). They are one of the 
highest sources of quercetin for Australian Adults and quercetin from 
onions is more bioavailable compared to apples (another common 
food source) or supplements.8-13 Quercetin has antioxidant and anti-
inflammatory properties12 which may explain its positive effects on heart 
health (anti-platelet aggregation, improved endothelial function and 
blood pressure lowering); diabetes (glucose absorption, blood glucose 
levels and insulin sensitivity), and gut microbiome (boosting good 
bacteria).14-16 Quercetin is metabolised in 24 hours so It’s necessary to 
consume quercetin daily to maintain the body’s antioxidant capacity.17 
Another reason to enjoy onions on a daily basis.

Spanish or red onions contain quercetin but they have extra 
phytonutrients responsible for the purple colour known as anthocyanins. 
With at least 25 different anthocyanins in onions19, anthocyanin intake 
similarly has benefits for cardiovascular disease (blood cholesterol and 
blood pressure lowering).20,21 Its anti-inflammatory effects can help 
to reduce low-grade inflammation linked to insulin resistance,22 and 
anthocyanins appear to improve blood glucose levels through inhibiting 
intestinal carbohydrate enzymes and improving glucose uptake into 
cells.23

Onions are one of the few plant foods that contain organosulfur 
compounds called amino acid sulfoxides. These are largely 
responsible for onions’ distinct flavour and aroma. Sulfoxides also have 
antioxidant, anti-cancerous, anti-hypertensive and anti-atherogenic 
properties (through reducing blood cholesterol and inhibiting platelet 
aggregation).24

ONION  
ANTIOXIDANTS
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½ onion (75g)  
contains on average 

30mg quercetin;  
a flavonoid 
antioxidant.7
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Sunlight boosts 
quercetin in the  
outer layers, so 
don’t over peel 
your onions!18
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Gut Health
Like all vegetables, onions contain dietary fibre 
(1.6g in ½ onion or 75g) and contribute to an 
adult’s fibre needs of 30g a day. However, it’s 
onions’ fructans, a prebiotic fibre or fermentable 
carbohydrate resistant to digestion that is of 
interest. Onions contain 1.4g fructans in ½ 
onion.25 For most of us, fructans are food for the 
gut microbiome and promote the growth of healthy 
bacteria such as bifidobacteria.26,27 Whereas for 
others with Irritable Bowel Syndrome (IBS), fructans 
can cause undesirable gut reactions. People with 
IBS are told to avoid onions during the elimination 
phase of the low FODMAP diet since fructans 
are a FODMAP*28 and they end up in the large 
intestine where they can ferment causing bloating, 
gas and pain.29

Those with IBS may still be able to enjoy the 
flavours of onion in meals by simply cooking 
larger pieces of onion which can be more easily 
removed prior to eating. Fructans are water 
soluble so best to avoid adding onions in soups 
and casseroles. However, since fructans are not 
fat soluble, large onion pieces can be added to 
stir fries and other oil based dishes for flavour, 
and then removed before eating. Alternatively, 
an onion infused cooking oil can be used for 
flavour.30

*�Fermentable Oligosaccharides, Disaccharides, 
Monosaccharides And Polyols

Heart Health 
Onions have heart health benefits such as 
effecting total and LDL cholesterol and blood 
pressure. Onions’ natural phytochemicals have 
antioxidant and anti-inflammatory properties, 
which impact platelet aggregation and endothelial 
function.

Epidemiological evidence suggests onion eaters 
have a reduced mortality and reduced risk of 
developing heart disease and hypertension. 
A Finnish study of 5133 men and women 
found those eating over 5g of onion a day 
reduced their risk of total mortality and death 
from coronary heart disease by 29% and 35% 
respectively, compared to those who did not eat 
onion.31 Italians who ate more than one 80g 
portion of onion a week had a 22% reduced 
risk of myocardial infarction compared to non-
onion eaters (p for trend 0.05).32 Another large 
study following 3052 adults for 6 years, found 
those who habitually ate garlic and onion over 
this time had a significant 64% reduced risk of 
cardiovascular disease (p for trend 0.011) and a 
26% decreased risk of developing hypertension  
(p for trend 0.06).33

To date, research shows onions have positive benefits for gut and heart health, and possibly 
diabetes, weight management and cancer. A surprising finding is the potential positive effects  
on bone. So many healthy reasons to enjoy a delicious daily portion of onions.

Onion Health 
Benefits

 
Got IBS? 

 
Cook large onion pieces 
in your oil based dishes.  
Remove prior to eating  

to still enjoy the  
flavour.
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Clinical trials show that onions may improve total 
and LDL cholesterol, and blood pressure – all 
risk factors for heart disease. Fifty four women 
with Polycystic Ovarian Syndrome (PCOS) were 
randomly allocated to either a ‘high-onion’ diet 
(raw red onions: 80-100g/day if overweight and 
100-120g/day if obese) or a control ‘low-onion’ 
diet (raw red onions: 20-30g/day) for 8 weeks. 
Results showed total and LDL cholesterol were both 
significantly reduced (P=0.003 and P=0.022 
respectively), more so in the high onion diet 
group. There was no change in HDL cholesterol 
or triglycerides.34 Although another study found 
no change in cholesterol in those with diabetes.35 

This evidence is supported by studies investigating 
onion components such as onion juice (100ml/
day for 8 weeks) significantly decreased waist 
circumference, total and LDL cholesterol and 
protected against LDL oxidation (all p < 0.05).36 

Seven animal studies investigating onions/ onion 
extracts/ dehydrated onion - including diabetic 
animal models - saw positive results on blood 
lipids.37--43 Although another three animal studies 
found no difference in cholesterol.44--46

Further evidence links onion components with 
potential positive effects on platelet aggregation 
and endothelial function. An onion soup, rich in 
water-soluble quercetin (69mg), inhibited aspects 
of collagen-stimulated platelet aggregation soon 
after consumption.47 Reduced platelet stickiness 
and blood pressure were also found in a group 
of healthy subjects 5 hours after consuming an 
onion-olive-oil maceration capsule.48 When four 
capsules were taken daily over a week, this 
resulted in a drop in systolic blood pressure and 
improved blood viscosity.49
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Heart health 

Clinical trials show 
that onions may 

improve total and 
LDL cholesterol, and 
blood pressure - all 

risk factors for heart 
disease.
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Onion extract supplements containing 51mg 
of quercetin (equivalent to approximately 
100g of onions) for 30 days significantly 
improved postprandial endothelial dysfunction.50 
Overweight and obese women with high blood 
pressure, taking onion peel extract supplements 
saw a reduction in blood pressure (P=0.022)51 
and improve endothelial function (P=0.002).52 
Although another study found no effect of onion 
peel extracts on blood pressure and endothelial 
function.53 

Animal studies using onion extracts or onion juice 
have also shown improvements in endothelial 
dysfunction54 and anti-thrombotic effects.55,56

Diabetes
No association has been found between onion 
consumption and Type 2 diabetes risk.33 Six 
clinical trials however have investigated onions’ 
effects on diabetes markers. For instance, 28 
people with diabetes (14 Type 1 and 14 Type 2) 
consuming 100g of sliced onion had significantly 
reduce blood glucose levels four hours after the 
test meal in both groups (P <0.005).57 Studies 
from the 1980s found similar results, including 20 
people eating 3 x 20g portions of onion a day 
for a week, resulted in a 4% reduction in blood 
glucose (P<0.05)35 and another where onion 
consumers were able to reduce their diabetes 
medications.58

A study of 56 breast cancer patients, following 
a round of chemotherapy, were randomised 
into groups consuming 100 - 160g a day of 
onion (“high onion” group) or 30 - 40g a day 
(“low onion” group) for 8 weeks. Daily high 
consumption resulted in a significant decrease 
in fasting blood glucose (P<0.001) and insulin 
levels (P<0.05) in comparison with the low onion 
group. Insulin resistance was also significantly 
reduced and insulin sensitivity improved.59 The 
women’s PCOS study noted above however saw 
no change in blood glucose levels in this non-
diabetic population.34

These human studies are supported by nine 
animal studies that also found in onions, juice or 
extracts rich in quercetin, a reduction in blood 
glucose levels and/or improvements in insulin 
resistance through up regulation of glucose 
transport in cells and reduced oxidative stress.60-68

Specific onion compounds appear to reduce 
blood glucose and/or improve insulin secretion. 
For instance, allyl propyl disulphide a volatile 
oil,69.70 amino acid sulfoxides S-methylcysteine 
sulfoxide and S-allylcysteine sulfoxide,71-73 
flavonols quercetin74 and kaempferol,75 and 
diphenylamine,76 appear to effect glucose 
metabolism,57,71 carbohydrate enzymes 
a-amylase and a-glucosidase,77,78 glucose cell 
utilisation and transport 57,74,79,80 and even 
possibly regeneration of pancreatic cells.60

Onion Health 
Benefits cont.
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Weight Management
There is no epidemiology linking onion 
consumption with a reduced risk of overweight 
and/or obesity. Clinical studies show mixed 
results. A twin study, comparing the intakes 
of flavonoid antioxidants and their subclasses 
between the twins and their fat mass, found the 
twin that ate more flavonol rich foods including 
a 60g serve of onion had a reduced fat mass 
(P=0.01). Assessing all 2734 women, those 
with higher intakes of flavonols (found in onions) 
were associated with lower fat mass and reduced 
central adiposity.81

One quercetin-rich onion extract supplement 
study found significantly reduced weight and 
percentage of body fat,82 although another study 
saw no change in anthropometrics in overweight 
people.83 Two animal studies saw a drop in 
body weight and/or fat mass of the animals 
consuming onion and extracts.62,68 Although a 
third study found no difference in weight of rats 
after consuming onion powder.84

Effects on weight are related to functions of 
quercetin for instance quercetin containing 
onion peel extracts change mouse white fat cells 
characteristics to those of brown-like fat cells, 
which may increase thermogenesis and help 
burn more fat.85 Others found extracts reduce fat 
mass development and fat cell contents,73,86,87 
and down regulate genes involved in fat mass 
development.87 Adiponectin gene expression 
in adipose tissue is boosted and fat mass 
reduced.88 Other compounds such as onions’ 
volatile oils suppress high fat diet-induced body 
weight gain and tend to decrease fat mass in 
rats.89 Similarly, amino acid sulfoxides reduced 
body weight in rats.90

Healthy weight

 half an onion (75g) 
provides around 100kJ 
- a good option for a 
veggie-rich, kilojoule-

controlled diet.



Cancer
High onion eaters generally have less cancer 
risk compared to no or low onion eaters (see 
table below).

The mechanisms to explain this are still being 
investigated. The natural chemical compounds 
in onions such as the amino acid sulfoxides and 
their breakdown derivatives appear to induce 

liver detoxification enzyme systems and 
influence cancer cell arrest cycles and apoptosis 
(cell death) in cancer cell models.103 While it 
was thought quercetin may help protect DNA, 
a study in 36 adults consuming a 150g onion 
cake (containing 89.7mg quercetin) resulted in 
no change in DNA damage markers.104

Cancer �% Risk Reduction onion consumers versus  
no or low consumers

Head and neck 17% with 3 or more portions a week 91

Oral cavity and pharynx 85% 92

Laryngeal 83% 92

30% 91

Upper aerodigestive tract 28% 93

Oesophageal 88% 92

Gastric 45% with more than 2 portions a week 94

9% with each 20g a day increase in allium 95

50% with ½ an onion a day 96

Colorectal 56% 92

15% 97

No association 98

Breast 25% 92

Reduced risk 99

No association 100

Ovarian 73% 92

Endometrial 60% with more than 160g a week 101

19% with 80g a week 101

Prostate
Prostate enlargement

71% 92

60% 102

Renal cell 38% 92

16

Onion Health 
Benefits cont.



Bone health
Fascinating new research shows onions may 
help older women protect their bones. Women 
over 50 years of age, who were peri – or 
post – menopausal, and who ate onions at 
least once a day, had an overall bone density 
5% greater than those who ate onions once a 
month or less (P<0.03). Compared to those that 
never ate onions, older women who ate onions 
the most frequently had a 20% reduced risk of 
hip fracture.105 Animal studies have uncovered 
that quercetin and amino acid sulfoxides reduce 
the formation of osteoclasts (the cells that 
breakdown bone) thus helping to maintain bone 
density.106-112 Quercetin also has phytoestrogen 
effects so may help form new bone.113
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High onion eaters 
generally have reduced 
cancer risk compared  

to no or low  
onion eaters.



Why Do Onions Make  
You Cry?

Onions make you cry thanks to a chemical reaction that starts in the 
ground. Onions grow with the bulb partially in the ground, where 
the roots absorb sulfur from the soil and store it as an amino acid 
sulfoxide. When an onion is cut, it releases enzymes, which set off 
a chain reaction that releases volatile gases into the air. The gases 
quickly find their way into the eyes and the fumes mix with water 
there to form sulphenic acid. Nerves in the cornea react to the 
irritant sending a message to the brain to activate the tear glands. 
Tears form to wash the offending chemical out of the eye and that’s 
why you cry.114,115

Best pick
  • �Choose onions that are clean and firm with shiny,  

dry tissue-thin skins 
  • The ‘necks’ should be tight and dry
  • �If they are overly dry, discoloured or have soft wet  

spots on them - they aren’t fresh

Store alone and in the dark
  • �Onions are best kept in a cool, dark, dry area. Keep them in a 

mesh bag (or similar) so they get good air circulation
  • �Storing onions and potatoes together accelerates the spoiling of 

each vegetable – store separately 
  • �Don’t keep onions in the refrigerator for long periods of time as 

the cold temperature softens them
  • �If you only use part of the onion, it can be wrapped and 

refrigerated for up to four days.

selecting  
& enjoying

18



No more tears
To avoid tearing up while cutting onions, you 
could try one of the following methods:
  • �Put onions in the fridge or freezer a short time 

before cutting them
  • Cut them under the stove hood/vent
  • �Cut the onion with the centre tube aiming 

away from you, have a fan blowing from 
behind the onion to keep blowing the 
irritating gas away 

  • �Add vinegar to the chopping board – the 
acid denatures the enzymes

  • �Avoid cutting off the root section as the 
concentration of these chemicals is the 
highest nearest the root.116 Cut up to the  
root but otherwise leave the root intact.

 
  • ��Blanch the onions first or cut while under 

water, iced water or running water. However, 
this may increase the likelihood of cutting 
yourself, so be extra careful.

  • �Use a sharp knife - this makes cutting easier 
and faster

  • Wear sealed goggles! 

19
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�
�Does cooking onions change  
their nutrition?

�Cooking does impact the nutrient content of onions. To maximise the levels of antioxidant 
compounds and water-soluble vitamins in onions and their availability for absorption: 
  •  �Avoid peeling too many layers off an onion as antioxidant levels are higher in the 

outer layer,18

  •  �Don’t cut and store onions, cook onions soon after cutting,
  •  �Avoid cutting and soaking in water unless the water is included in the dish,
  •  �When cooking onions in liquids consume the liquid as well e.g. a gravy, stock, soup, 

stew, or steam and microwave instead,
  •  �Use a variety of cooking methods with quick cooking times e.g. stir fry, microwave 

and steam,
  •  �When frying, stir fry to preserve nutrient content rather than deep fry117

  •  �Try fermenting onions with other vegetables.

�Using a variety of cooking methods, as well as enjoying some onion raw, will help 
maximise nutrient levels available for absorption and maintain antioxidant capacity.118,119

 
 Cutting onions  

under water may  
also reduce the 

amino acid sulfoxide 
compounds responsible 
for onions distinctive 

flavour. So, for a 
great tasting onion  

a few minutes  
of tears may  
be worth it. 

?
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the secret to a good dice

1. �Cut the onion in 
half lengthways

3. �Peel off outer skin & make 
parallel cuts from end

2. Slice off one end 4. Make cuts across onion

For more usage tips and recipe ideas visit  
www.australianonions.com.au



21

H
ea

lth
 a

nd
 N

ut
rit

io
n 

O
ve

rv
ie

w
 2

01
9

references
1. Australian Bureau of Statistics Australia Health Survey 2011-13 Fruit 
and Vegetable Consumption http://www.abs.gov.au/ausstats/abs@.
nsf/Lookup/by%20Subject/4364.0.55.001~2017-18~Main%20
Features~Fruit%20and%20vegetable%20consumption~105 
2. Australian Bureau of Statistics Australia Health Survey 2011-13 
Children’s risk factors https://www.abs.gov.au/ausstats/abs@.
nsf/Lookup/by%20Subject/4364.0.55.001~2014-15~Main%20
Features~Children’s%20risk%20factors~31 
3. Food Standards Australia New Zealand Australian Food 
Composition database.
4. Food Standards Australia New Zealand Australian Food Standard 
1.2.7 Schedule 4.
5. Marrelli M et al. Biological Properties and Bioactive Components of 
Allium cepa L.: Focus on Potential Benefits in the Treatment of Obesity 
and Related Comorbidities. Molecules. 2018 Dec 30;24(1). 
6. National Health and Medical Research Council (2013) Australian 
Dietary Guidelines. Canberra: National Health and Medical Research 
Council
7. USDA Flavonoid Content of Selected Foods Release 3.1
8. Rothwell JA, et al. (2013) Phenol-Explorer 3.0: a major update of 
the Phenol-Explorer database to incorporate data on the effects of food 
processing on polyphenol content. Database, 10.1093/database/
bat070. 
9. Johannot L, Somerset SM. Age-related variations in flavonoid intake 
and sources in the Australian population. Public Health Nutr. 2006 
Dec;9(8):1045-54. 
10. Somerset SM, Johannot L. Dietary flavonoid sources in Australian 
adults. Nutr Cancer. 2008;60(4):442-9. 
11. Terao J. Factors modulating bioavailability of quercetin-related 
flavonoids and the consequences of their vascular function. Biochem 
Pharmacol. 2017 Sep 1;139:15-23. 
12. Lee J, Mitchell AE. Pharmacokinetics of quercetin absorption from 
apples and onions in healthy humans. J Agric Food Chem. 2012 Apr 
18;60(15):3874-81. 
13. Hollman PC et al. Relative bioavailability of the antioxidant 
flavonoid quercetin from various foods in man. FEBS Lett. 1997 Nov 
24;418(1-2):152-6. 
14. Patel RV et al. Therapeutic potential of quercetin as a 
cardiovascular agent. Eur J Med Chem. 2018 Jul 15;155:889-904. 
15. Eid HM et al. The Antidiabetic Potential of Quercetin: Underlying 
Mechanisms. Curr Med Chem. 2017;24(4):355-364. 
16. Tamura M et al. Quercetin metabolism by fecal microbiota 
from healthy elderly human subjects. PLoS One. 2017 Nov 
27;12(11):e0188271. 
17. McAnlis GT et al. Absorption and antioxidant effects of quercetin 
from onions, in man. Eur J Clin Nutr. 1999 Feb;53(2):92-6. 
18. Rodov V et al. Ultraviolet light stimulates flavonol accumulation in 
peeled onions and controls microorganisms on their surface. J Agric 
Food Chem. 2010 Aug 25;58(16):9071-6. 
19. Slimestad R et al. Onions: a source of unique dietary flavonoids. J 
Agric Food Chem. 2007 Dec 12;55(25):10067-80. 
20. McCullough M.L et al Flavonoid intake and cardiovascular disease 
mortality in a prospective cohort of US adults. Am. J. Clin. Nutr. 
2012;95:454–464. 
21. Wallace T.C et al. Systematic review of anthocyanins and markers 
of cardiovascular disease. Nutrients. 2016;8:32. 
22. Lee YM et al. Dietary Anthocyanins against Obesity and 

Inflammation. Nutrients. 2017 Oct 1;9(10). pii: E1089. 
23. Rózanska D, et al. The significance of anthocyanins in the 
prevention and treatment of type 2 diabetes. Adv Clin Exp Med. 2018 
Jan;27(1):135-142. 
24. Petropoulos S et al. Vegetable Organosulfur Compounds and their 
Health Promoting Effects. Curr Pharm Des. 2017;23(19):2850-2875. 
25. Muir JG et al. Fructan and free fructose content of common 
Australian vegetables and fruit. J Agric Food Chem. 2007 Aug 
8;55(16):6619-27. 
26. Heil S et al. Effects of a diet based on inulin-rich vegetables on gut 
health and nutritional behavior in healthy humans. American Journal 
of Clinical Nutrition April 2019, https://academic.oup.com/ajcn/
advance-article/doi/10.1093/ajcn/nqz001/5479239 
27. Ur Rahman S et al. In vivo effects of Allium cepa L. on the 
selected gut microflora and intestinal histomorphology in broiler. Acta 
Histochem. 2017 Jun;119(5):446-450. 
28. Böhn L et al. Diet low in FODMAPs reduces symptoms of irritable 
bowel syndrome as well as traditional dietary advice: a randomized 
controlled trial. Gastroenterology. 2015 Nov;149(6):1399-1407.e2. 
29. Bardisi BM et al. Efficiency of diet change in irritable bowel 
syndrome. J Family Med Prim Care. 2018 Sep-Oct;7(5):946-951.
30. https://www.monashfodmap.com/blog/cooking-with-onion-and-
garlic-myths-and/ 
31. Knekt P et al. Flavonoid intake and coronary mortality in Finland: a 
cohort study. BMJ. 1996 Feb 24;312(7029):478-81. 
32. Galeone C et al. Allium vegetable intake and risk of acute 
myocardial infarction in Italy. Eur J Nutr. 2009 Mar;48(2):120-3. 
33. Bahadoran Z et al. Allium vegetable intakes and the incidence of 
cardiovascular disease, hypertension, chronic kidney disease, and type 
2 diabetes in adults: a longitudinal follow-up study. J Hypertens. 2017 
Sep;35(9):1909-1916. 
34. Ebrahimi-Mamaghani M et al. Effects of raw red onion consumption 
on metabolic features in overweight or obese women with polycystic 
ovary syndrome: a randomized controlled clinical trial. J Obstet 
Gynaecol Res. 2014 Apr;40(4):1067-76. 
35. Tjokroprawiro A et al. Metabolic effects of onion and green beans 
on diabetic patients. Tohoku J Exp Med. 1983 Dec;141 Suppl:671-6. 
36. Lu TM, et al Hypocholesterolemic Efficacy of Quercetin Rich Onion 
Juice in Healthy Mild Hypercholesterolemic Adults: A Pilot Study. Plant 
Foods Hum Nutr. 2015 Dec;70(4):395-400. 

´´



22

37. Kim J et al. Effect of onion peel extract supplementation on the 
lipid profile and antioxidative status of healthy young women: a 
randomized, placebo-controlled, double-blind, crossover trial. Nutr Res 
Pract. 2013 Oct;7(5):373-9. 
38. Chiu HF et al. Cardioprotective Efficacy of Red Wine Extract of 
Onion in Healthy Hypercholesterolemic Subjects. Phytother Res. 2016 
Mar;30(3):380-5. 
39. Bang MA et al. Alterations in the blood glucose, serum lipids and 
renal oxidative stress in diabetic rats by supplementation of onion 
(Allium cepa. Linn). Nutr Res Pract. 2009 Fall;3(3):242-6. 
40. Babu PS et al. Influence of dietary capsaicin and onion on the 
metabolic abnormalities associated with streptozotocin induced 
diabetes mellitus. Mol Cell Biochem. 1997 Oct;175(1-2):49-57. 
41. Vidyavati HG et al Hypolipidemic and antioxidant efficacy of 
dehydrated onion in experimental rats. J Food Sci Technol. 2010 
Jan;47(1):55-60. 
42. Roldán-Marín E et al. An onion byproduct affects plasma lipids in 
healthy rats. J Agric Food Chem. 2010 May 12;58(9):5308-14. 
43. Gorinstein S et al. The influence of raw and processed garlic and 
onions on plasma classical and non-classical atherosclerosis indices: 
investigations in vitro and in vivo. Phytother Res. 2010 May;24(5):706-
14. 
44. Gabler NK et al Dietary onion intake as part of a typical high fat 
diet improves indices of cardiovascular health using the mixed sex pig 
model. Plant Foods Hum Nutr. 2006 Dec;61(4):179-85.
45. Islam MS et al. Effects of dietary onion (Allium cepa L.) in a high-fat 
diet streptozotocin-induced diabetes rodent model. Ann Nutr Metab. 
2008;53(1):6-12. 
46. Ostrowska E et al. Consumption of brown onions (Allium cepa 
var. cavalier and var. destiny) moderately modulates blood lipids, 
haematological and haemostatic variables in healthy pigs. Br J Nutr. 
2004 Feb;91(2):211-8.
47. Hubbard GP et al. Ingestion of onion soup high in quercetin 
inhibits platelet aggregation and essential components of the collagen-
stimulated platelet activation pathway in man: a pilot study. Br J Nutr. 
2006 Sep;96(3):482-8. 
48. Kalus U et al Influence of the onion as an essential ingredient of 
the Mediterranean diet on arterial blood pressure and blood fluidity. 
Arzneimittelforschung. 2000 Sep;50(9):795-801. 
49. Mayer B et al. Effects of an onion-olive oil maceration product 
containing essential ingredients of the Mediterranean diet on 
blood pressure and blood fluidity. Arzneimittelforschung. 2001 
Feb;51(2):104-11. 
50. Nakayama H et al. Chronic intake of onion extract containing 
quercetin improved postprandial endothelial dysfunction in healthy men. 
J Am Coll Nutr. 2013;32(3):160-4. 
51. Brüll V et al. Effects of a quercetin-rich onion skin extract on 24 
h ambulatory blood pressure and endothelial function in overweight-
to-obese patients with (pre-)hypertension: a randomised double-
blinded placebo-controlled cross-over trial. Br J Nutr. 2015 Oct 
28;114(8):1263-77. 
52. Choi EY et al. Effect of onion peel extract on endothelial function 
and endothelial progenitor cells in overweight and obese individuals. 
Nutrition. 2015 Sep;31(9):1131-5. 
53. Brüll V et al. Acute intake of quercetin from onion skin extract does 
not influence postprandial blood pressure and endothelial function 
in overweight-to-obese adults with hypertension: a randomized, 

double-blind, placebo-controlled, crossover trial. Eur J Nutr. 2017 
Apr;56(3):1347-1357. 
54. González-Peña D et al. High-cholesterol diet enriched with onion 
affects endothelium-dependent relaxation and NADPH oxidase activity 
in mesenteric microvessels from Wistar rats. Nutr Metab (Lond). 2014 
Dec 23;11:57. 
55. Bordia T et al. An evaluation of garlic and onion as antithrombotic 
agents. Prostaglandins Leukot Essent Fatty Acids. 1996 Mar;54(3):183-
6. 
56. Briggs WH et al. Administration of raw onion inhibits platelet-
mediated thrombosis in dogs. J Nutr. 2001 Oct;131(10):2619-22. 
57. Taj Eldin IM et al Preliminary Study of the Clinical Hypoglycemic 
Effects of Allium cepa (Red Onion) in Type 1 and Type 2 Diabetic 
Patients. Environ Health Insights. 2010 Oct 14;4:71-7. 
58. Bhushan S. Effect of oral administration of raw onion on glucose 
tolerance test of diabetics: a comparison with tolbutamide. Current 
Medical Practice. 1984;28:712–5 
59. Jafarpour-Sadegh F et al. Consumption of Fresh Yellow Onion 
Ameliorates Hyperglycemia and Insulin Resistance in Breast Cancer 
Patients During Doxorubicin-Based Chemotherapy: A Randomized 
Controlled Clinical Trial. Integr Cancer Ther. 2017 Sep;16(3):276-289. 
60. Taj Eldin IM et al. Hypoglycemic Activity and Regeneration of 
Pancreatic Beta-cells Produced by Allium cepa in Alloxan-induced 
Diabetic Rats. Omdurman Journal of Pharmaceutical. 2009;1(5):562–8. 
61. Lee CW et al. In vivo Investigation of Anti-diabetic Properties of 
Ripe Onion Juice in Normal and Streptozotocin-induced Diabetic Rats. 
Prev Nutr Food Sci. 2013 Sep;18(3):169-74. 
62. Kook S et al. The antidiabetic effect of onion and garlic in 
experimental diabetic rats: meta-analysis. J Med Food. 2009 
Jun;12(3):552-60. 
63. Campos KE et al. Hypoglycaemic and antioxidant effects of 
onion, Allium cepa: dietary onion addition, antioxidant activity and 
hypoglycaemic effects on diabetic rats. Int J Food Sci Nutr. 2003 
May;54(3):241-6. 
64. Bang MA et al. Alterations in the blood glucose, serum lipids and 
renal oxidative stress in diabetic rats by supplementation of onion 
(Allium cepa. Linn). Nutr Res Pract. 2009 Fall;3(3):242-6. 
65. Azuma K et al. Lowering effects of onion intake on oxidative stress 
biomarkers in streptozotocin-induced diabetic rats. J Clin Biochem Nutr. 
2007 Mar;40(2):131-40. 
66. Babu PS et al Influence of dietary capsaicin and onion on the 
metabolic abnormalities associated with streptozotocin induced 
diabetes mellitus. Mol Cell Biochem. 1997 Oct;175(1-2):49-57. 
67. Jung JY et al. Onion peel extracts ameliorate hyperglycemia and 
insulin resistance in high fat diet/streptozotocin-induced diabetic rats. 
Nutr Metab (Lond). 2011 Mar 28;8(1):18. 
68. Henagan TM et al. In vivo effects of dietary quercetin and 
quercetin-rich red onion extract on skeletal muscle mitochondria, 
metabolism, and insulin sensitivity. Genes Nutr. 2015 Jan;10(1):451. 

references cont.



23

H
ea

lth
 a

nd
 N

ut
rit

io
n 

O
ve

rv
ie

w
 2

01
9

69. Augusti KT, et al. Effect of essential oil of onion (allyl propyl 
disulphide) on blood glucose, free fatty acid and insulin levels of normal 
subjects. Clin Chim Acta. 1975 Apr 2;60(1):121-3.
70. Mathew PT, et al. Hypoglycaemic effects of onion, Allium cepaLinn. 
on diabetes mellitus - a preliminary report. Indian J Physiol Pharmacol. 
1975;19:213–7
71. Akash MS et al Spice plant Allium cepa: dietary supplement for 
treatment of type 2 diabetes mellitus. Nutrition. 2014 Oct;30(10):1128-
37. 
72. Sheela CG et al. Anti-diabetic effects of onion and garlic sulfoxide 
amino acids in rats. Planta Med. 1995 Aug;61(4):356-7. 
73. Yoshinari O et al. Anti-obesity effects of onion extract in Zucker 
diabetic fatty rats. Nutrients. 2012 Oct 22;4(10):1518-26. 
74. Hoffman R et al. Inhibition of the glycaemic response by onion: a 
comparison between lactose-tolerant and lactose-intolerant adults. Eur J 
Clin Nutr. 2016 Sep;70(9):1089-91. 
75. Ikechukwu OJ, et al. The Antidiabetic Effects of The Bioactive 
Flavonoid (Kaempferol-3-O-ß-D-6{P- Coumaroyl} Glucopyranoside) 
Isolated From Allium cepa. Recent Pat Antiinfect Drug Discov. 
2016;11(1):44-52.
76. Karawya MS, et al Diphenylamine, an antihyperglycemic agent 
from onion and tea. J Nat Prod. 1984 Sep-Oct;47(5):775-80.
77. Oboh G et al. Inhibitory Effect of Garlic, Purple Onion, and White 
Onion on Key Enzymes Linked with Type 2 Diabetes and Hypertension. 
J Diet Suppl. 2019;16(1):105-118. 
78. Kim SH et al Effects of onion (Allium cepa L.) extract administration 
on intestinal a-glucosidases activities and spikes in postprandial blood 
glucose levels in SD rats model. Int J Mol Sci. 2011;12(6):3757-69. 
79. Noipha K et al. Enhancement of glucose transport by selected 
plant foods in muscle cell line L6. Diabetes Res Clin Pract. 2010 
Aug;89(2):e22-6. 

80. Gautam S et al. Ethanolic extract of Allium cepa stimulates glucose 
transporter type 4-mediated glucose uptake by the activation of insulin 
signalling. Planta Med. 2015 Feb;81(3):208-14. 
81. Jennings A et al. Higher dietary flavonoid intakes are associated 
with lower objectively measured body composition in women: 
evidence from discordant monozygotic twins. Am J Clin Nutr. 2017 
Mar;105(3):626-634.
82. Lee JS et al. Onion peel extract reduces the percentage of body fat 
in overweight and obese subjects: a 12-week, randomized, double-
blind, placebo-controlled study. Nutr Res Pract. 2016 Apr;10(2):175-81.
83. Kim KA, et al. The Effect of Onion Peel Extract on Inflammatory 
Mediators in Korean Overweight and Obese Women. Clin Nutr Res. 
2016 Oct;5(4):261-269.
84. Emamat H et al. The Effects of Onion Consumption on Prevention 
of Nonalcoholic Fatty Liver Disease. Indian J Clin Biochem. 2018 
Jan;33(1):75-80
85. Lee SG et al. Quercetin, a functional compound of onion peel, 
remodels white adipocytes to brown-like adipocytes. J Nutr Biochem 
2017 Apr;42:62-71.
86. Moon J et al. Antiobesity effects of quercetin-rich onion peel extract 
on the differentiation of 3T3-L1 preadipocytes and the adipogenesis in 
high fat-fed rats. Food Chem Toxicol. 2013 Aug;58:347-54. 



24

87. Bae CR et al. Quercetin-rich onion peel extract suppresses 
adipogenesis by down-regulating adipogenic transcription factors 
and gene expression in 3T3-L1 adipocytes. J Sci Food Agric. 2014 
Oct;94(13):2655-60. 
88. Kim OY et al. Influence of quercetin-rich onion peel extracts on 
adipokine expression in the visceral adipose tissue of rats. Phytother 
Res. 2012 Mar;26(3):432-7. 
89. Yang C et al. Anti-obesity and Hypolipidemic effects of garlic oil 
and onion oil in rats fed a high-fat diet. Nutr Metab (Lond). 2018 Jun 
20;15:43. 
90. G P S, et al. Study the effect of s-methyl L-cysteine on lipid 
metabolism in an experimental model of diet induced obesity. J Clin 
Diagn Res. 2013 Nov;7(11):2449-51.
91. Galeone C et al Relation of allium vegetables intake with head and 
neck cancers: evidence from the INHANCE consortium. Mol Nutr Food 
Res. 2015 Sep;59(9):1641-50.
92. Galeone C et al. Onion and garlic use and human cancer. Am J 
Clin Nutr. 2006 Nov;84(5):1027-32.
93. Guercio V et al Allium vegetables and upper aerodigestive tract 
cancers: a meta-analysis of observational studies. Mol Nutr Food Res. 
2016 Jan;60(1):212-22.
94. Turati F et al. Allium vegetable intake and gastric cancer: a 
case-control study and meta-analysis. Mol Nutr Food Res. 2015 
Jan;59(1):171-9.
95. Zhou Y et al. Consumption of large amounts of Allium vegetables 
reduces risk for gastric cancer in a meta-analysis. Gastroenterology. 
2011 Jul;141(1):80-9.
96. Dorant E et al. Consumption of onions and a reduced risk of 
stomach carcinoma. Gastroenterology. 1996 Jan;110(1):12-20.
97. Tutati F et al. Colorectal cancer and adenomatous polyps in relation 
to allium vegetables intake: a meta-analysis of observational studies. 
Mol Nutr Food Res. 2014 Sep;58(9):1907-14. 
98. Dorant E et al. A prospective cohort study on the relationship 
between onion and leek consumption, garlic supplement use and the 
risk of colorectal carcinoma in The Netherlands. Carcinogenesis. 1996 
Mar;17(3):477-84.
99. Pourzand A et al. Associations between Dietary Allium Vegetables 
and Risk of Breast Cancer: A Hospital-Based Matched Case-Control 
Study. J Breast Cancer. 2016 Sep;19(3):292-300. 
100. Dorant E et al. Allium vegetable consumption, garlic supplement 
intake, and female breast carcinoma incidence. Breast Cancer Res 
Treat. 1995;33(2):163-70. 
101. Galeone C et al. Allium vegetables intake and endometrial cancer 
risk. Public Health Nutr. 2009 Sep;12(9):1576-9.
102. Galeone C et al. Onion and garlic intake and the odds of benign 
prostatic hyperplasia. Urology. 2007 Oct;70(4):672-6.
103. Rose P et al. Bioactive S-alk(en)yl cysteine sulfoxide metabolites 
in the genus Allium: the chemistry of potential therapeutic agents. Nat 
Prod Rep. 2005 Jun;22(3):351-68.
104. Beatty ER et al Effect of dietary quercetin on oxidative DNA 
damage in healthy human subjects. Br J Nutr. 2000 Dec;84(6):919-25.
105. Matheson EM et al. The association between onion consumption 
and bone density in perimenopausal and postmenopausal non-
Hispanic white women 50 years and older. Menopause. 2009 Jul-
Aug;16(4):756-9.

106. Law YY et al. Consumption of onion juice modulates oxidative 
stress and attenuates the risk of bone disorders in middle-aged and post-
menopausal healthy subjects. Food Funct. 2016 Feb;7(2):902-12. 
107. Tsuji M et al. Dietary quercetin inhibits bone loss without 
effect on the uterus in ovariectomized mice. J Bone Miner Metab. 
2009;27(6):673-81. 
108. Tang CH et al. Water solution of onion crude powder inhibits 
RANKL-induced osteoclastogenesis through ERK, p38 and NF-kappaB 
pathways. Osteoporos Int. 2009 Jan;20(1):93-103. 
109. Huang TH et al. Onion decreases the ovariectomy-induced 
osteopenia in young adult rats. Bone. 2008 Jun;42(6):1154-63. 
110. Wetli HA et al. A gamma-glutamyl peptide isolated from onion 
(Allium cepa L.) by bioassay-guided fractionation inhibits resorption 
activity of osteoclasts. J Agric Food Chem. 2005 May 4;53(9):3408-
14. 
111. Mühlbauer RC, et al. Onion and a mixture of vegetables, 
salads, and herbs affect bone resorption in the rat by a mechanism 
independent of their base excess. J Bone Miner Res. 2002 
Jul;17(7):1230-6. 
112. Mühlbauer RC et al. Some vegetables (commonly consumed 
by humans) efficiently modulate bone metabolism. J Musculoskelet 
Neuronal Interact 2000 Dec;1(2):137-40. 
113. Wong RW, Rabie AB. Effect of quercetin on preosteoblasts and 
bone defects. Open Orthop J. 2008 Mar 10;2:27-32. 
114. https://theconversation.com/why-onions-make-us-cry-and-why-
some-dont-84486
115. Kato M et al. Production and characterization of tearless and non-
pungent onion. Sci Rep. 2016 Apr 6;6:23779.
116. Kubec R, Dadáková E. Chromatographic methods for 
determination of S-substituted cysteine derivatives--a comparative study. 
J Chromatogr A. 2009 Oct 9;1216(41):6957-63.
117. Harris S et al. Human exposure modelling of quercetin in onions 
(Allium cepa L.) following thermal processing. Food Chem. 2015 Nov 
15;187:135-9.
118. Lee SU et al. Flavonoid content in fresh, home-processed, and 
light-exposed onions and in dehydrated commercial onion products. J 
Agric Food Chem. 2008 Sep 24;56(18):8541-8. 
119. Pellegrini N et al. Effect of domestic cooking methods on the total 
antioxidant capacity of vegetables. Int J Food Sci Nutr. 2009;60 Suppl 
2:12-22. 

references cont.



25

H
ea

lth
 a

nd
 N

ut
rit

io
n 

O
ve

rv
ie

w
 2

01
9



This project has been funded by Hort Innovation, using the Australian Onion Industry research 
and development levy and contributions from the Australian Government. Hort Innovation is the 
grower-owned, not-for-profit research and development corporation for Australian horticulture.

This report has been written by Teri Lichtenstein and Lisa Yates Accredited Practising Dietitians 
for health professional educational purposes only and should not be considered medical advice. 
Please see your health care provider for individualised medical advice if required. May 2019.


